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Data storaqe device with data input function

Fiéld:of the ihvéntion

The present ;inVention relates to devices having the dual functions of storing

user data and of enabling command input to a computer system.

Background of Invention

Recently there has been great interest in providing data storage devices using
which a user is able to tran»Sfer data between components of a computer

system, or between computer systems.

For example, one of the present inventors has proposed in PCT application

- PCT/SG01/00136, published as WO 03/003141, entitled "Method and devices

for data transfer" (the disclosure of which is incorporated herein by reference)
a data storage device for use in a computer system including a computer
device and one or more cher external electronic devices. The external
devices are of the type referred to as "slave devices", and examples of such
electronic devices include a camera, a video camera, an organiser, an MP3
player, or a PDA (personal assistant). The data storage device includes a
wireless transceiver (transtcer) for receiving data (which the data storage
device stores), and for transmitting data stored within it. The computer device
too, and each of the other electronic devices, includes a respective wireless
transducer. Thus, the data storage device can be used for transferring data
between the computer device and the various external devices. Since the
storage device is substantially devoted to storage of data, it can
accommodate a memory which is larger than in most other portable electronic

items. Furthermore, since the data transfer is wireless, physical connectors
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transferred Within the computer system despite the very large number of

existing starjdards for phys_i’cal. connectors.

~In afurther patent application PCT/SG2004/000119 ("Data input device,
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systems using the device, and methods for operating such systems", the
disclosure of Which is incorporated herein by reference) one of the present
inventors has proposed thaf the above data storage device should be shaped
as a stylus, and that it is used with a computer device having means for
detection the position of th_é stylus. This permits the stylus, in addition to its
data ‘storage'_ function as explained above, to be uséd as a data input device.
The computer device may be a PDA havihg a touch sensitive surface,' so that
the user can stroke this surface with the tip of the stylus to input data.

Alternatively, the position of the tip may be detected by a sonar or radar

" technique.

Summary of the invention
The present invention aims to provide a new and useful data storage device.

In general terms, the invehtion proposes that a data storage device having
data storage means and a wireless communication transceiver, and shaped in
the form of a stylus, should include one or more position sensing devices. The
output(s) of thé position sensing device(s) permit motions of the stylus to be
detected, so that the data input device can be used to input data to a
computer device which does not have a mechanism for detecting the position

of the stylus.

The data storage device uses the outputs of the position sensing device(s) to
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datafindicatiﬁve’ of the posiiion of any portion of the stylus. Thus, the term

“pOSition data"i embraces both the outputs of the position sensing device(s),
aﬁd/br data dérived from th:o-s’e outputs, s'uch-' as a‘éceleration or velocity data.
In other Words:, the data stéra'ge device may Simply relay the output(s) of the
position sen’sihg device to the host, or alternatively perform any level of
algorithms on the outputs of the position sensing device in order to generate
the position data. For example, in a case in which a user is to indicate one of
a number of choices by moving the data storage device to one of a number of
respective positions or in one of a number of respective directions, the
calculation of Which choicé{ the user has méde may be performed within the
host,'-'or alternétively within :the‘ data storage device itself, and in the latter
case data sent by the data storage device to the host and which indicates that

choice, is to be regarded as position data.

- In a preferred example, the position sensing device is a laser-reader head,

that is a device which includes a laser generation unit which generates and
transmits a laser beam out of the device, a light sensor unit which receives
reflected light from the laser beam, and a signal generation unit which
generates a signal basedion the reflected light. The laser beam may be
transmitted in a plurality of'jdirections, e.g. within a certain angular range, so
that the reflected light indicates the characteristics of a surface which the laser
beam impactsT By comparing the reflected light at two different times, the -
position of the position sensing device (and in particular any change in the
position of the ‘device) can be determined. For example, it at a first instant the
reflected light indicates a certain pattern on the reflected surface, and at a
second instance the reflected light shows the same pattern by displaced by a
certain distance in a certain direction, it can vbe inferred that the position

sensing device has, between the two times, moved by that distance in the

nnnncita Adirartinn Qimilarlv if At tha cAnAnA imatanté A caflantad Ll
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direction, thét}indicates that the position sensing device has been rotated
rel’atiVe to the. reﬂéctive sﬂrface about an axis transverse to that direction.
More: general motions of the position sensing device may be combinations of
these possibilities. '

Thus, in this case the “position data” may be a signal characterizing the

reflected light (e.g. the intensity of reflected light received from each of a

plurality of respective angles'about the light sensor unit). Alternatively, it can

- be data characterizing the difference between the reflected light at two or

more times '(e:.g. data sthing a displacement and/or compression of the
reﬂécted light){._»Or, .in a thlrd possibility, the “position data” may be data
directly indicating the change in position of the. poéition sensing device which
is implied by the change in the pattern of reflected light between the two times

(e.g. data encoding one of more variables indicating respective displacements

- of the position sensing device and/or variables indicating respective rotations

of the position sensing device). Or, in a fourth possibility, it may be data
indicating a translational or rotational velocity of the position sensing device,
or even a translational or rotational acceleration of the position sensing
device. Or in a fifth possibiiity it may be data indicating which of a number of
choices a user has made dut of a set of choices defined by software running
on the data storage device or the host.In other examples, the position sensing
device(s) additionally or alternatively comprise device(s) which do not
determine their position compared to a reference external to the data storage

device, such as gyroscope(s) and/or accelerometer(s).

Embodiments of the invention may be used with a wider range of computer
systems than a stylus which requires the position sensing to be done by
external position sensing device (such as a touch sensitive screen). This is

important because it is envisaged that the present data storage device will be
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pefmiﬁing data transfer between them, and so compatibility with many

systems is advantageous. | .

Préferably thefoutputs of the;position sensing devices (or the data derived
from them) .alire transmitted out of the device hsing same the wireless
transceiver which is used for:data transfer to/from the data storage means.
This arrangement is particularly advantageous because it permits the wireless
communication to carry both data for storage into and/or retrieved from the

data storage,

Note?that 'thé position sens;ihgfdevi_ce(s) are pfeferébly integral with the rest of
the data input.device, e.g. within a housing of the data input device. They may

for example be provided on a common PCB with the data storage means.

In certain embodiments of the invention the position data obtained from the

| position sensing device relates only to the position of the stylus tip, and not to

the orientation of the device. Furthermore, the position data may just encode

translational motions normal to the axis of the stylus.

Specifically, a first expreésién of the invention is a data storage device having:
a non-volatile memofy;
a wireless transceiver for transmitting and receiving data;

a control processor for storing data received by the wireless transceiver
in the memory, and for extracting data from the memory and transmitting it to

the wireless transceiver for transmission;

a housing having ari outer profile including a stylus portion defining a

tip; and
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_ iPreferany, the data storage capaC|ty of the non-volatlle memory is at least

'8MB Preferably it is a solrd state memory (e g. composed of one or more

ﬂash memory devices, such as NAND flash memory devices), but it may
alternatlvely-(or additionally) comprise a hard disk memory device and/or a

storage device using an optical storage medium.

Preferably, the data storage device further c0ntains', an audio sensor. The data
storage device may include a controller running software Which is able to
recognise commands inpot using the audio sensor Or the data storage
devrce may transmlt the output of the audro sensor to the host, which runs
software to recognlse the commands Thus; in one form, a user. may be able
to select from multiple options (defined by software running on the data
storage device or on the host) either by moving the data storage device or by

speaking a command.

Preferably, the data storage device further includes at least one biometric
sensor for recording a biometric characteristic of a user, and a verification
processor for 'comparin.g the biometric characteristic with a characteristic
stored by the sensor, the Verification processor controlling whether the data
storage device performs at least one of its functions in dependence upon
whether the recorded biometric characteristic matches the stored

characteristic.

For example, the biometric sensor may be a fingerprint sensor, and the data
storage device may include a verification processor arranged to compare a
fingerprint received by the fingerprint sensor with a stored fingerprint.
Alternatively or additionally, the biometric sensing may employ the audio

sensor, i.e. recognising the voice of a predetermined user.

Preferably, the data storage device only transmits data stored within it when
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the}fthatf it |s ﬁot iridispensable to the invéntion‘ that the verification processor
and 66ntnfol prdbessor are pﬁysically differenbt:units'.z The verification processor
and fhe con:trdl processor :may, if desired, be différent functions of a single
integrated cir¢uit (master control unit). Alternatively, any other number of
integrated circuits may be used to implement together the function of the

control processor and verification processor.

The device may include the capability to compress_/decompre.ss data which is
to be stored, br has beenz stored, in the nbn-volz_;tile memory. This can be
imple_mehted by the proceésbr which stores data into and retrieves data from

the_nbn-v_olafile memory, or alternatively by a dedicated microprocessor unit.

The device may be integrated with an image capturing device (camera) for

generating data which can be stored in the non-volatie memory, and

~ subsequently transmitted through the wireless transceiver.

The device may incorporate at least one smart card, for providing at least one

enhanced security feature. For example, the smart card may be capable of

-encryption of data for storage in the memory, and/or capable of encryption of

data to be transmitted using the wireless transceiver and/or decryption of data

received via the wireless transceiver.

The data storage device may be used as part of a multi-unit system having a -
second electronic device (such as a PDA, desktop computer or laptop
computer) having a wireless transceiver for communicating with the data
storage device. The system may further comprise one or more further
electronic devices which include respective wireless transceivers for
exchanging data with the. d:ata storage device. Thl.@s, the data storage device
may be arrahged as a "bridgé"', which can be used to store data received from

a first of thé electronic devices and subsequently to transmit that data to a
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Th‘é further éleCtroniC devices may be "slave devices" of the second electronic

device, such as the PDA.

Each of the Wireless transcéivers preferably operates by electromagnetic
wa\)es, and anst preferably by RF or infra-red waves. In the former case, the
transceiver may consist of an antenna and RF interface circuitry. Irrespective
of the wireless waves employed, the transceivér may use any protocol
presently ini éxistence or_:which may become available in. the future, for
exaniple it may be capabléqujsending and/or rece‘i_Ving signals in at least one
of:thé foI’I}oWin;g communiéat:ic,‘)niprotocolsi: (|) IEEE802.11, (ii) Bluetooth, (iii)
irDA, or (iv) UWB. . S

It is also possible that the data storage device may be capable of

receiving/transmitting in multiple formats, so that it can interpret between two

. said electronic devices which use different formats. That is, the data storage

device may be arranged to receive data from one electronic device in one
communication protocol and re-transmit it to a different one of the electronic

devices in a different communication protocol.

Preferably, any of the electronic devices which includes an internal memory is
arranged, upon that internal memory becoming full, or at least the amount of
data passing a predefined limit, to initiate communication with the data

storage device, so that the data can be transferred to the data storage device.

Preferably all communications carried out by the data storage device include
a process of establishing the identity of the other electronic device using an
ID code received from that electronic device and compared with list of ID

codes stored internally by the data storage device. |
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A second expressmn of the invention is a method of inputting data using a
data storage device of the krnd discussed above to an electronic devrce the

method mcludlng

(i) using the position sensing device(s) comprised by the data storage
device to geherate position data'
(u) using wireless transcelver comprised by the data storage device to

transmit the data wrrelessly to a transcelver of the electromc device.

Brief Description of The Figures

Preferred features of the invention will now be described, for the sake of
illustration only, with reference to the following figures in which:

Fig. 1 is a schematic view of a computer system including data storage
device which is a first embodiment of the invention;

Fig. 2, which is composed of Figs. 2(a) and 2(b), is two schematic
views of the data storage device of Fig. 1;

Fig. 3 shows the steps performed by the data storage device in a first
method employing the system of Fig. 1;

Fig. 4 shows the steps performed by the data storage device ina
second method employing the system of Fig. 1;

Fig. 5 shows the steps performed by the data storage device in a third
method employing the system of Fig. 1;

Fig. 6 shows the processes of Figs. 4 or 5 from the point of view of a
user; o

Fig. 7 shows schematically a cross-sectional_ side view of a data
storage device which is a secOnd embodiment of the invention;

Fig. 8 shows the internal construction of the embodiment of Fig. 7;

| pu-IURRY o YD SRNURPRIPE P SRS § U | PR U [ R R R e
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~ Fig. 10 shows the ihte'rnal construction of the embodiment of Fig. 9;
and
Fig. 11 shows the steps performed by the data storage device in a

method employing the systém.of Fig. 1.

Detailed Deécription of the embodiments

Ref:erring: to{ F.i_gure 1, a system embodying'the; invention includes a first

electronic devizc':e 1, which' may be a PC, having an antenna 3. The system |
also includes a data sforagé ;device 5, having an -antenna 37 (not shown in
Fig. 1). The system typically 'further includes a plurality of further electronic
devices 9, 19 which are external to the computer device 1 and spatially

separated from it. The further electronic devices may be independent of the

- PC 1 (e.g. one of the devices 9, 19 may be a PDA, a digital still camera

(DSC), a video camera, an e-book, or a smart phone) or be slave devices of
the PC. The further electronic devices may each have a screen, such as a
touch-sensitive screen. The further electronic devices 9, 19 are devices which
may usefully COmm'unicétegdata to and/or from the PC 1 and/or each other.
Each further electronic device 9, 19 has an antenna 11. For simplicity only
further electronic devices 9, 19 are illustrated in Figure 1. The data storage
device 5 and each of the further electronic devices 9, 19 are portable. For
example, their weight is preferably less than 1 kilogram each, and each

preferably includes an internal power source such as a battery.

The PC 1 and the data storage device 5 can communicate using the antenna
3 and the antenna of the -data storage device 5. ‘Similarly, the data storage
device 5 and the further electronic devices 9, 19 can communicate using the

antenna of the data storage device 5 and the antennas 11. Both forms of

~rammiinicatinn . mav ha aeinAa . anug Af thAa  AAammiininatiAan neabaaala
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further eléctrjorﬁé devices 9, 19 can send daté.selecjtively to the PC 1 or to any
of the other furfher electronic devices 9, 19 via the data storage device 5. The
PC 1 can send data to a selected one of the further electronic devices 9,19
via the data storage device 5. All of this communication is digital, and the
data storage device 5 is for digital data. In addition, it is possible that the data
may be sent in an encrypted form. Any one of the PC 1 or the further

electr_onic'de:vices 9,19 cah function as the “host” |n the following description.

Turmng now. to Flg 2, the constructlon of the data storage device 5 is shown,

respectlvely as a cross-sectional side view (Fig. 2(a)) and as a block diagram
(Fig. 2(b)).

The device 5 includes an outer housing including a tapering stylus portion 23

- having a tip 25, so that the whole device 5 may be considered as a stylus.

The stylus portion 23 is shown as conical, but may be any tapering shape.
The antenna 37 of the device 5 is not shown in Fig. 2(a), but is preferably
provided at or proximate»thé end of the device 5 which is opposite from the
stylus portion 23 (i.e. at the other end of the housing). The exterior surface of
the housing includes a fingerprint sensor 27 having a surface 29 which is
substantially flush with the housing. When a user applies his finger to the
surface 29, the fingerprint is recorded. The device normally further includes a

battery, or other power transmission device.

The interior of the data storége device 5 includes a data storage module 31, a
microcontrolier (master control unit) 33 in two-way communication with the
data storage module 31 and with the fingerprint sensor 27. The

microcontrolier 5 is further in communication with a transceiver 35 comprising

tho antanna 27 and RF intarfara rirrnitrny R0 Tho trancraoivar R ic arrannad
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in thé RF‘intérfiace circuitry 39; which passes the data to the microcohtroller
33, Which stOrés it in the stdrage module 31. When the data storage device 5
is to transmit déta, the micrchntroIIer,33 issues a signal to the storage
module 3.1 Which transmits data stored within it to the microcontroller 33,

which then passes the data to the transceiver 35 for transmission.

The data sto_rége device 5 includes one or more (two are shown) position
sensing devices 24, 26. They.aré indicated collectively as box 28 in Fig. 2(b).
Ea'cfhi of the pdéition sehsiﬁg devices 24, 26 may, fdr exarhple, be an
acc_elerometér,f such as the'thr:ee axis low-g micro-machined accelerometer
MMA7260Q 's_OId by Freescale Semiconductor. Altefnatively, one of more of

the position sensing devices may be a gyroscope device.

~ Note that the full three-dimensional position of the data storage device 5 can

be obtained from the outputs of three spaced apart accelerometers (i.e. in all
three translational degrees Cf freedom, and in all three rotational degrees of
ffeedom). However, in some embodiments of the invention not all this
information is generated.' Fér example, it may be sufficient to provide a single
accelerometer 24 proximate the tip stylus (perhaps even within the conical
tip), for generating only information about three, or even only two, translational
degrees of freedom. Such information would be at least as informative as that
generated by a conventional mouse which is moved over a two-dimensional

surface.

The host may be provided With software which is able to interpret the position
data transmitted to the host by the transceiver 35, and derive commands from
the position data. For example, the host may generate a cursor which (like a

conventional cursor) moves in two dimensions on the surface of a screen of
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stylus in the two orthogonalidirfections normal to the: axis of the stylus, and the
two- dimensional motions of the cursor on the screen may be proportional to

the motions of fhe tip of the stylus in the two respective directions.

The data storage device 5 may optionally include one of more data input
mechanisms, such as one o_r' more buttons (not shown on Fig. 2(a)) for
inputting corhmands. Data _énqoding the commande may be transmitted out of

the d'év_ice tdthe host using the antenna 37 of the déta storage device 5.

In this case the motion of the cursor on the screen, and the commands
entered using the data input mechanism(s), can be used together to enter
data into the computer in a manner closely analogous to the operation of a
conventional PC mouse. Note that there is no requirement for the stylus to

~ directly contact the screen of the host, and that the screen may accordingly be

non-touch-sensitive.

Optionally, the operations of the data storage device 5 (and in particular the
operation of transmitting data via the transceiver 35) are only enabled in the
case that fingerprint sensor 27 has recorded a fingerprint, transmitted it as
fingerprint data to the microcontroller 33, and the microcontroller has
compared that fingerprint data to data pre-stored in the storage module 31 (or

in some other memory, which is not shown).

The memory cépacity of stdrage module 31 of the data storage device 5 may
for example be at least 8MB, at least 1GB, at least 10 GB, or at least 20 GB.
The storage module 31 of the storage device 5 can be, for example, a
magnétic disk drive, an optical disk drive, or any other suitable non-volatile

data storage device, such as an electrically erasable programmable read only
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magetoresistive random access memory (MRAM), or any other data storage

device which n‘jay become available in the future.

Turning to Fig._3, a method using the system of Fig. 1 is shown. In this
method, the data storage device 5 receives and stores data from one of the
electronic,dévic‘:es 9, 19. In;it:ial‘iy, the data storage device 5 is in a waiting state
41. In step 43 ?the trahsceiyér j35 receives da-t:a' via;fhe antenna 37 from one

of the devices 9, 19, and pajs‘ses it to the microcontroller 33.

In step 45, the microcontroller 33 uses the fingerprint sensor 27 to verify the
finger print of a user holding it. If the measured fingerprint does not match the
fingerprint data stored in the storage module 31, an error message is

generated in step 47, and the device returns to the waiting state 41.

Otherwise, in step 49, the data storage device 5 verifies an ID (password) of
the further electronic devicef 90r10 from the data it received (e.g. comparing
the 1D encoded in the data with an ID stored in a list in the storage module
31). If this verification prdcess fails, the data storage device 5 moves to step
47. Otherwise, the data storage device 5 passes to step 51 in which the
microcontroller 33 creates a directory in the storage module 31, and step 53 in
which the data storage device 5 continues to receive data from the electronic

device 9, 19 and stores it in the storage module 31.

Turning to Fig. 4, a second .jmethod using the system of Fig. 1 is shown. In this
method, the data storage déviceA 5 receives énd stofes data from the PC 1.
Initially, the data storage dévice 5 is in a waiting state 61. In step 63, the
transceiver 35 receives data via the antenna 37 from the PC 1. The data is a

write signal indicating that data is to be written from the PC 1 to the memory
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In step 65, the microcontroller 33 uses the fingerprint sensor 27 to verify the
finger print of a user holding it. If the measured fingerprint does not match the
fingerprint data stored in the storage module 31, an error message is

generated in step 67, and the device returns to the Waiting state 61.

Otherwise in step 69, the device verifies an ID of the PC 1 within the data it
recelved (e. g comparlng a ID encoded in the data wnth an ID stored in the list
in the storage module 31). If this verification process fails, the device moves
to step 67. Oth_enmse, the device passes to step 71 in which the
microcontrolief 33 receives data from the PC 1 using the transceiver 35, and
step 73 in which the microcontroller 33 stores the data in the storage module
31.

~ Turning to Fig. 5, a third method using the system of Fig. 1 is shown. In this

method, the data storage device 5 transmits data to the PC 1. Initially, the
data storage device 5 is in e waiting state 81. In step 83, the transceiver 35
receives data via the antenna 37 from the PC 1. The data is a read signal

indicating that data is to be written to the PC 1 from the memory device 5.

In step 85, the microcontroller 33 uses the fingerprint sensor 27 to verify the
finger print of a user holding it. If the measured fingerprint does not match the
fingerprint data stored in the storage module 31, an error message is

generated in step 87, and the device returns to the waiting state 81.

Otherwise, in step 89, the d:e\/ice verifies an ID of the PC 1 within the data it
received (e.g. COmparing a ID encoded in the data with an ID stored in the list
in the storage module 31). If this verification process fails, the device moves

to step 87. Otherwise, the device passes to step 91 in which the
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A process very‘ similar to that shown in Fig. 5 occurs in the case that data is to
be transmitted to one of the further electronic devices 9, 19. It differs in that
step 83 is replaced by a step in which the storage device 5 receives aread
request from the further electronic device and passes it to the microcontroller
33, step 8_9 |s replace_d by a Step_ in which the ;tdentiiy of the further electronic
device is confirmed using an'ID of the further electronic device, and step 93 is
replaeed by a Step in which fthe data is transmitted by the transceiver 35 to the

further electr'oriic device.

Figs. 4 and 5 showed the process of transferring data between the data
storage device 5 and the PC 1 from the point of view of the device 5.
However, referring to Fig. 6, these processes are shown from the point of

~ view of a user.

In step 101, a user brings the stylus 5 close to the PC, within the range of
their respective transceivers 3, 35. In one form, the data storage device 5
and/or PC 1 may recognise that they are within communication distance and
start communicating spontaneously. Alternatively, the user may initiate the

process of mutual recognition.

In step 103, a pop-up message appears on the screen of the PC 1 asking the

user to verify his identity by placing his finger on the sensor 27 of the stylus 5.

In step 105, a determination is made by the microcentroller 33 of whether
there is a match. If not, in sfep 107 the user is invited to retry, or terminate

the attempt.
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module 31), _aan in step 110 the user can read or write to/from the storage
module 31 of the stylus 5 by inputting commands. As discussed above, the
data input can :be by moving the data storage device 5 and/or by using the
data input mechanism(s) mouhted on the data storage device. Alternatively,
the command may be given'_ by any conventional mechanism, such as by a

touch-sensiti,\_/e screen of th‘e‘.host, a keyboard or a-mouse.

In certain.form:s of the embc}difnent, the user-can tap the stylus 5 onto a
screen of the PC 1 at a location corresponding to one at which a symbol
indicating a file is displayed (for example, the symbol may be an icon
indicating the file and displayed as part of a file-access system such as
Windows Explorer running on the PC). This, simultaneously indicates a file
which is to be copied onto the data storage device, and initiates the storage

procedure (“tap and store”).f

In addition to these functions, the user is additionally able to enter data into, or
read data from, any other electronic device, such as the devices 9, 19, which
is able to communiCate with the transceiver 35 of the data storage device 5.
This process follows a flow diagram essentially equivalent to that of Fig. 6,

optionally initiated by a tap from the stylus 5 onto the device 9, 19.

Fig. 7 shows a second embodiment of a data storage device 105 according to
the invention. ltems of Fig. 7 corresponding to those of Fig. 2(a) are given
reference numerals 100 hig.her. The data storage device 105 incorporates a
digitél camera device 140 Within the same housing. The digital camera device
140 is capable of taking images (still images, and/or in certain versions of the
embodiment moving images). The dévice may also include a sound receiving

device (microphone) 142 capable of recording audio sound.
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The functional :structure of the second embodiment is as shown in Fig. 8.
Elements corresponding to those of Fig. 2(b) are given reference numerals
100 higher. Data representing the images and/or sound captured by the
camera 140 and microphona_ 142 are stored by the micro-controller 133 in the
mem'ory 131. As in the first émbodiment RF’interfaCe circuitry is provided, for
recelvmg data from and transmlttlng data to an antenna 137 which is part ofa

transceiver 135 further |ncluding RF mterface crrcmtry 139.

Note that the device preferably has all the functionality of the first
embodiment. That is, it is able to receive data via the aerial 137, store it in the
memory unit 131, and then re-transmit it, so that in this way the data storage

device can transfer data among a plurality of devices.

- A third embodiment of the _invention is illustrated in Figs. 9 and 10. Elements

of this third embodiment ‘which correspond to those of the first second
embodiment are given reference numerals 200 higher. The third embodiment
is a data storage device 205 which includes, instead of the position sensing
devices 24, 26, 124, 126 of the first and second embodiments, a laser-reader
head 243 mounted near the tip 225. The laser-reader head 243 comprises a
laser generation unit which generates and transmits a laser beam out of the
device. The laser beam is indicated by the dashed line 245. The laser-reader |
head 243 further includes a light sensor unit 246 which receives reflected light
from the laser beam 245, and a signal generation unit 247 which generates a
signal based on the reﬂected light. The laser generation unit may be arranged
to transmit the laser beam 245 in a plurality of directions within a certain
angular range, e.g. sequentially in a raster fashion. Thus, the reflected light
collected by the light sensor unit 246 indicates the characteristics of a surface

which the laser beam impacts. By comparing the reflected light at two different
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The output of fhe signal generation unit 247 is transmitted to the micro-
controller 233, where an algorithm is performed to determine which
movements thé device has made. This can be performed using algorithms
which are kn‘oWn to a skilled reader from the field of hand-held mice which
slide across a $urface. In o_th_er forms of the embodiment, the output of the -
signalngenerz:atiOn unit 247 |s transmitted to the host:through the transceiver
235 (compriSing the antenna 237 and RF int.erfacev(':ircuitry 239) without
modification iby the micro-controller 233, such that the host determines the
movements of the data storagé device 205. In either case, the movements
may then be.l used to select one of a number of options defined by software

run respectively in the micro-controller 233 or the host.

For example, if the software causes a screen of the host to display four

~ options in respéctive Iocatidns on the screen, a movement of the data storage

device 205 towards one of fhose four locations is detected and taken as a

selection of 6ne of the options.

Like the second embodirhent, the third embodiment comprises a camera 240
and an audio sensor 242. The micro-controller may be arranged either to
transmit the output of the audio sensor 242 to the host, or to process the
output itself. In either case, an algorithm is preferably performed on the output
of the audio sensor 242 to detect voice commands, which the micro-controller
233 or host implements. For example, the usér may be able to indicate that

contact betWeén the micro-controller and the- host is to be terminated.

Optionally, the output of the audio-sensor 242 may be used in addition to, or
instead of, the output of the fingerprint sensor 227, for the biometric

identification of the user. In this case, the biometric sensor 229 may be
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A further possible enhancement of the first, second and third embodiments of
the invention is that they may be provided with the capability to compress data
which is to be stored in the'memory units 31, 131, 231. This is related to the
conc_ept discussed in PCT batént application?“Systém and Apparatus for
Cdmpreséing and Decomp‘_r:e:s:sing Data Stored to a:;‘;Portable Data Storage
Device”, PCT/SG02/00086, filed 13 May 2002, the entire disclosure of which
is incorporatéd; herein by reference. The compression algorithm may for
example be Stcjred ina ROM rﬁemory and uploaded into the processors 33,
133, 233 and performed there. Alternatively, the device may contain a

separate compression engine (not shown).

Optionally, in addition to data compression, the portable storage device is
arranged to de:compress thé data before transmitting out of the device. Again
this may be pe’rformed by the processors 33, 133, 233, or by a
decompressioh engine, which may in fact by the sahe microprocessor as the

compression engine.

Another possible enhanéement of the first, second and third embodiments of
the invention is that the device may include some form of “smart card”, to
provide one or more additional security functions, e.g. to perform encryption of
data (e.g. before storage and/or before transmission out of the device), or to
detect some improper usag"e‘ of the device and, upon this detection, to alter
the functioni_hg of the device, for example to ‘inhibit the transmission of data
from the memdry modules 31 , 131, 231 (or indeed to delete all data stored
there). |

Fig. 11 shows a particularly interesting way of employing the invention, using

the “tap and store” procedure mentioned above. In a step 301, a user brings
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or any of the-ot:her electronic devices) having a screen. In a step 302, the user
touches the stylus tip to a cursor displayed on the screen of the first electronic
device. In a step 303, the user drags the stylus to an icon displayed on the on
the screen of the first eIecthniC device and indicatihg the existence of a file
(the on-screén Ecursor foIIoWs? the tip of stylus'to the desired file). In a step
304, _fhe user "faps" the tip of the stylus on the icon fepresenting the desired
file. Ih step 305 the transfef of the desired file from the first electronic device

to the non-volaiile memory of the data storage device commences. In step

| 306, the user brings the data storage device to a second electronic device. In

step 307, the user touches t_he stylus tip to a cursor displayed on the screen of
the second électronic device. In setp 308, the user drags the stylus to an icon
representing a desired destination folder on the screen of the second

electronic device (the on-screen cursor follows tip of stylus to the destination

~ folder). In step 309, the usef initiates some control function (e.g. pushing a

button on stylus) to initiate transfer of the file to destination folder of the
second electronic device. Note that in this process there is a close
relationship between the mouse-like function of the stylus (i.e. the ability of the
stylus to indicate a location on a screen) and the data storage functionality of

the device.

Many forms of smart card are known, including for example cards which can
sense that the housing of the device has been opened, and cards which
contain identity information. Optionally, for eXampIe-, the fingerprint sensing

described aboye can be implémented using the smart card.

Note that, although the invention has been described above with reference to
only two embodiments, many further variations are possible within the scope

of the invention as will be clear to a skilied reader. For example, it is possible
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transmitted into or out of the data storage device respectively from or to the
other electronic device via the physical interface. For example, the physical
interface may be a plug, such as a USB plug or a Firewire plug, which can be

directly connected to a socket in the other electronic device.
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Claims
1. Adata sitorage device .h(aving:
- a r;ong-vci)latile memofréy?; j
' a wiréleés transceiv.e?r f()r transmitting é?nd ré(:eiving data;

a controjl processor for storing data received by the wireless transceiver
in the memory, and for extracting data from the memory and transmitting it to

the wireless transceiver for transmission;

a housing having an outér profile including a stylus portion defining a

tip; and

one or more position sensing devices in fixed positional relationship to

* the housing.

2. A data storage device according to claim 1 further comprising at least
one biometric sensor for recording a biometric characteristic of a user, and a
verification processor fbr comparing the biometric characteristic with a
characteristic stored by the sensor, the verification processor controlling
whether the data storage device performs at least one of its functions in
dependence upon whether the recorded biometric characteristic matches the

stored characteristic.

3. A data fstorage device according to claim 2 in which the biometric
sensor is a fingerprint sensor, and the data storage device includes a
verification processor arranged to compare a fingerprint received by the

fingerprint sensor with a stored fingerprint.

4. A data storage device according to claim 2 or claim 3 which is arranged
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determines 'that there is a match between the recorded biometric

characteristic and the stored characteristic.

5. A data storage dewce according to- -any . preceding claim which is
integrated W|th a camera’ devrce the camera dewce being arranged to
generate data representing images and to store the image data in the non-

volatile memory.

6. A data storage device according to any preceding claim in which the
control processor is arranged to perform a compression algorithm to

compress data which is to be_ stored in the non-volatile memory.

7. A data. storage device according to any preceding claim further
ihcluding a smart card for performing at least one security function in relation

to data stored in the non-volatile memory.

8. A data storage device according to any preceding claim in which the

data storage capacity of the non-volatile memory is at least 8MB.

9. A data storage device according to any preceding claim in which the
position sensing devices generate position data indicative of the translational

movements of the tip of the housing.

10. A data Storage device according to any preceding claim in which the -
position sensing device comprises a laser-reading head for generating a laser
beam, receiving a reflection of the laser beam, and generating a signal

indicative of the reflection.

11. A data storage device according to any preceding claim further

comprising an audio-sensor.
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12. A data storage device according to claim 11 comprising a micro-
controller which is operative to detect a voice command in the output of the

audio_—sen_soh and to perfor;rfn_— the command. . .

13. A method of inputtirjg data using a data storage device according to

any precedihg claim into another electronic device, the method including:

(i) using the one or more position sensing devices comprised by the
data storage device to generate position data; and
- (i) usmg wireless transcelver comprised by the data storage device to

transmlt the data wurelessly to a transceiver of the eIectronlc device.

14. A methOd of transferring data between a first and second electronic

- device using a data storage device according to any of claims 1 to 12, the

method including:

(i) manipulating the data storage device proximate the first electronic
device to cause the one or more position sensing devices to generate position
data which comprises (a) data indicating a position on a screen of the first
electronic device, a representation of a file being displayed at said position on
the screen, and (b) data ind.icating a command for the first electronic device to
transmit the file to the data storage device, the data storage device storing the |

file in the non- volatlle memory;

(ii) moving the data strorage device to be proximate to the second

electronic device; and

(ii) causing the data storage device to transmit the data to the second

electronic device.



