. 0 3 JUN 2005 A Computer Pointing Device |l i~iroiw mna~ *166166* The

I nvention relates to a conputer pointing device. 5 Conventional conputer

poi nting devices generally performonly one function. That is, to enable a
user to point to data or information, seliect an action or [ JUNn20BHMENdS
on a conputer by interacting wwth a display device also connected to the

conputer. io In addition, therganl r~Qf. .di fferent devices that
also require to be connected ‘F8°W5?p‘ﬁﬂﬂﬁs&%°§s externﬂﬂ’mmwmw“lwm
drives and other peripherals. Therefore, it is becom ng nec e
nore and nore connections for the various peripheral itenms. 1s A&t di ng
to one aspect of this invention, there is provided a conputer pointing

devi ce as déhedrentiondelates to acompiteipainirgideyisens. An advant age of the
invention is that by providing a conputer pointing device including a data

storage device, the conputer pointing device can be used as 20 both a
conputer pointing device and a data storage device. In addition, there is

al so t hes adganteaoridlzbmpdert ﬂStﬂnﬁi‘? devites gefe Al ipRefofPIaNly 8AE f@nction.
non-vol atile solid-state nmenory device, It is possible to provide a data

storage devirfg: Wi 8nalIBY: (8erd8 MRirftdo rd‘été‘oFfﬁMé?fonh%ﬂe@ﬂﬁﬁ achon dF bus port
and whi ch does not include nmoving parts or require a mechanical drive
WL SeFfSﬁﬂ cgnﬁngr%éaon a computer by interacting with a display device also

connected to the computer.

10 In addition, there is now a number of different devices that also require to be
connected to the computer such as external memory drives and other
peripherals. Therefore, it is becoming necessary to have more and more

connections for the various peripheral items.

15 According to one aspect of this invention, there is provided a computer pointing

device as defined in claim 1 of the appended claims.

An advantage of the invention is that by providing a computer pointing device
including a data storage device, the computer pointing device can be used as
20  both a computer pointing device and a data storage device. In addition, there is
also the advantage that, as the data storage device comprises a non-volatile
solid-state memory device, it is possible to provide a data storage device which
may be coupled to a computer having a serial bus port and which does not
include moving parts or require a mechanical drive mechanism to read the data

25 from the data storage device.
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. 25 fromthe data storage device. *cooo02* 2 C3 JUN Preferably, the data
storage device is located wholly within a housing of the conputer pointing
device, and is typically, not renovable fromthe conputer Bointi devi ce.
S Preferably, the data storage device regeives and outputs e sane
format as the conputer serial bus to which the conputer pointing device is
intended to be coupled. io Preferably, the conputer pointing nechani sm
conprises a conventi onal conputer nouse nmechani sm Preferably, the

non-vol atile solid-state nmenory device is a read/wite nenory device, such
as a flash R@ferqblnébe&@t@stoaag%ﬂ@&lpellwqa;scbwag&bwhm@ pPUgRaftie e read
only nmenory device (EEPROM. Preferably, where the nenory device is a

read/ wit e oempuiergointieg deviee,rantbis\typioalty, ot cenoeable drom thescompufdrow of
data to and fromthe nmenory device. 20 Typically, the computer pointing
devi ce furt peintingevicees a manual ly operated sw tch novable between a
first position in which witing of data to the nenory device is enabled,
and a segond position in which witing of data to the nenory device is
prevented. 0 3 JUN 2006

Preferably, the data storage device receives and outputs data in the same
format as the computer serial bus to which the computer pointing device is

intended to be coupled.

10  Preferably, the computer pointing mechanism comprises a conventional

computer mouse mechanism.

Preferably, the non-volatile solid-state memory device is a read/write memory
device, such as a flash memory device or an electrically erasable

15  programmable read only memory device (EEPROM).

Preferably, where the memory device is a read/write memory device, the

memory control device controls the flow of data to and from the memory device.

20  Typically, the computer pointing device further comprises a manually operated
switch movable between a first position in which writing of data to the memory
device is enabled, and a second position in which writing of data to the memory

device is prevented.



. 3 Preferably, the nmenory control device may include a read only nmenory,
that stores a programto control the operation of the mem)r-ﬁ c&m[gﬁk
device. Preferably, the nenory control device is a mcro-co lar ~ 5
Typically, the interface device conpriseg a universal serial bus (USB)

driver to convert data between a USB format and a PC format, and the

coupling deyj i , i Vi rnativel v, th
interface d%ﬁ%ggbgggﬁ%i@%@o@/ é&%og?jlép §|er}ﬁ%g§°l 4a%$8ﬁﬁr®frq%y’[)tb8focol ,
and the coupling device conprjises a Firew re coupling device., An exanpl e of
2 comput er  BOTeR AREOHER R CoRtzel taaGRaTaon fdhe MAmPRERPIIAl deiiser be
described with reference to the acconpanying draw ngs, in which: 15 Figure
1 is a bl ocRrefemplnriheimemenngentel devicetis @gmigeeicostrolert udi ng a data
storage device; Figure 2 is a schematic bl ock diagram of the data storage
device; Figure 3 is a flow diagramshowing the initial setup of the data
storage device by a software supplier; 20 Figure 4 is a flow di agram

showi ng ¢ heT{pichilalths fiteFagé dbbite ddhibrise8r2aNiveAaY 56falHisAU SEYUiES to
Figure 5is a flowdiagramillustrating the operation of the conputer

poi nting dey)mrst Ao ggwgggﬁyisﬁ forhbP%h§ 396 IR @ BEE A e ibe t NE

data storage devi ce.

comprises a USB coupling device.

Alternatively, the interface device comprises a driver for IEEE 1394 (Firewire)

10  protocol, and the coupling device comprises a Firewire coupling device.

An example of a computer pointing device that embodies the invention will now

be described with reference to the accompanying drawings, in which:

15 Figure 1 is a block diagram of a computer pointing device including a
data storage device;
Figure 2 is a schematic block diagram of the data storage device;
Figure 3 is a flow diagram showing the initial setup of the data storage
device by a software supplier;

20 Figure 4 is a flow diagram showing the initial setup of the data storage
device by an end user;
Figure 5 is a flow diagram illustrating the operation of the computer
pointing device; and
Figure 6 is a flow diagram showing operation of the data storage device.

25



.4 Figure 1 is a block diagram showi ng a conputer nouse 65. The nouse 65

I ncl udes a USB connector | that is coupled to a USB hub controller 60. The
USB hub controller 60 is also coupled to an output 61 from @& guNI8s onal
conput er nouse nmechanism 62 and to a datg storage device 10 that is 5
nounted within the housing of the nouse 65. Hence, the external appearance

of the nousg. 65 i,s_ SiJqLlar.or i l.cal t Vi 1N c ut nouse.
Figure 2 shg\%ﬁ?ﬂ 'Fr%rtgbé'ggﬁ%lra¢]ﬂsi‘%wé§§as(iogrr)@aépﬁggllg‘%ﬁlgh%ﬁl%lsg%’éoupI ed to
the USB hup contro||ler 60. The data storage deyj 0 conprises USB

i nterface H”GF i S%?meqt%rkﬁ@m'%eowegﬁ%aﬁ;&ﬁm m&@r%gr . The
USB interface device 2 is also coupled to a mcro-controller 3 that is
coupl ed to HSA hdlhcontsakanblis altr caipled e antaudputdd1 Bome caaentionabad onl y
menory (ROM 5 that stores a programto control the operation of the

m cr o- cont r cbmeuted. mabsel hneechprisat 62 andie rdf dataestoragetdevica 0 thatdsit rol l er 3
I ncl ude conparing passwords entered by a user wwth a correspondi ng

passwor ds st aicefhtédwithm theadsdusinteomthe Molise 651 eldiicaethehettbaial bppebisficel S
aut horised to access the contents of the flash nenory 4. The program

stored in t Fth%%ﬁg%‘bg%‘éﬁﬂiiafr%rsklj]éﬁ{ﬁ:aﬂﬁ:tQcoﬁb&’{’l’i&r%&@?tg\p%éﬁgh&tj flash

menory 4 and can a et ect whet her the computer € menory
device 1 is coupled has installed software prograns that correspond to
passwords stored in the flash nmenory 4. The micro-controller 3 can

automatical Ly retrieve ﬁasswords,fromthe I nstal l ed1§oftware to cor;[Bare

wi t h passwof @8/r8 £othaws it Ree detad thedata storage deyies 10Rhet 1 cospledde thae

conputer is authorised to access and run the software. In addition, the
progr am st olJ&B hub controller 60. The data storage device 10 comprises a USB interface

10 device 2 that is coupled to the USB hub controller 60. The USB interface
device 2 is also coupled to a micro-controller 3 that is coupled to a flash
memory 4. The micro-controller 3 includes a read only memory (ROM) 5 that

stores a program to control the operation of the micro-controller 3.

15  The operations performed by the micro-controller 3 include comparing
passwords entered by a user with a corresponding password stored in the flash
memory 4 to determine whether the user is authorised to access the contents of
the flash memory 4. The program stored in the ROM 5 also controls the data
flow to and from the flash memory 4 and can also detect whether the computer

20  to which the memory device 1 is coupled has installed software programs that
correspond to passwords stored in the flash memory 4. The micro-controller 3
can automatically retrieve passwords from the installed software to compare
with passwords stored in the flash memory to verify that a user of the computer
is authorised to access and run the software. In addition, the program stored in

25 the ROM 5 also permits the setting of a password in the flash memory by a




. 25 the ROM 5 also pernits the setting of a password in the flash nenory by
a 0 3 JUN 2005 5 software supplier to correspond to the password contai ned
in software supplied to a user. Typically, the password may (cdJbNsB¥hd to
the serial nunber of the software. 5 Thg flash nemory 4 is typically

divided into a nunber of different sections or zones. Typically, the flash

menory is divdd | ) . ni gue password, |f
the data st o hoaaiidiet {DopReg Rl Pl es Rt el i LB 8 Shfglce
software serial nunper, can be set in one zone to, be the ssword to permt
S user to alausshniviiGan, {65 ParEWRIHTAY FOTEERGRD KIS Seifhl SHIAS e b used
typically for storing a user's data, may have a separate password that is
set by the s@féwareTypically, the passwords are stored in a secure |ocation
of the flash nenory in an encrypted form The encryption, decryption, data
flow control and USB protocol are all nanaged by the m cro-controller 3.
15 The mcro-controller 3 also includes a random access nenory (RAM 6

whi ch i ss aThgTReh#h¥mdhPA M8/ pRialg dAdE®InTd b fumBér SMdifiéredt sbifons or
mcro-controller 3. In ‘addition, a manual switch 7 is coupled between the

fl ash menmor yodoandbiBaly, e figsh AmAl ie diided o TR9 4Bhes Mk dhch Johel 0cat ed

on the exte surfac € nous 'S nova tween
position, ip_which a | 0 t .t h IWW 4., .and a
econd posi febA dniade RASHWERY e Gl detide ol SEPIRRRE pEck R
flash nenory 4. Th? nouse 65 magl al so include g USB socket (not shown) that
i s coupl ed software, the software serial number can be set in one zone to be the password

to permit a user to access and use the software. The other zone, which can be

10  used typically for storing a user's data, may have a separate password that is
set by the user. Typically, the passwords are stored in a secure location of the

flash memory in an encrypted form. The encryption, decryption, data flow

control and USB protocol are all managed by the micro-controller 3.

15 The micro-controller 3 also includes a random access memory (RAM) 6 which is
a temporary storage area to permit functioning of the micro-controller 3. In
addition, a manual switch 7 is coupled between the flash memory 4 and the
micro-controller 3. The manual switch 7 is located on the external surface of
the mouse 65 and is movable between a first position, in which a user may write

20 data to the flash memory 4, and a second position, in which data is prevented

from being written to the flash memory 4.

The mouse 65 may also include a USB socket (not shown) that is coupled
directly to the USB connector 1 and permits other USB devices to be coupled to

25 the USB via the mouse 65. For example, if a user wishes to increase memory



. directly to the USB connector 1 and pernits other USB devices to be coupled
to 25 the USB via the nouse 65. For exanple, if a user w sheg to increase
menory 0 3 JUN 6 space, a USB connector of a second nenory Syl 2005 may
be connected to the USB socket. Figure 3 is a flow diagram show ng the set
up procedure for the device 10 for a 5 software supplier when the software

supplier in s t u e 5 n t] 1.0 vice, for the
o tuarc. FPaH OsRERbkolos A iebod i Bg Bl ke TehEE tokrttledfeon
conputer. After _the nouse 65 has been plugged into the USB socket on the
conput er, ath&o rﬁQFé\‘PEon I s established 21 between the conputer and the
device 10. The software supplier has pre-installed io installation software
on the computer which is run by the operator. Fromthe pre-installed
software, the operator selects password set up installation 22, in

response t oFiguire B is laeflqw dicignamadhondng thie setrup propedstesfariiee dpeicatidy fora ent er
a password or serial nunber corresponding to the software with which the

device 30 gsftwaredsupipliepWhes. théReftrass vapslictinteAts 2 soppiehe nfoldeeds as
encrypted 26 and 15 stored 27 in the flash nenory 4. Figure 4 is a flow

di agram shoy, ngdificafloh id%kig’é%fﬂw% reaﬁeéﬂgﬁhk%onag%rﬁ i\%{ptl%é f1ash

menory 4 by an end user. nouse 65 Is typic y supplie river
vof tvare | Opub 85 68 Sock b ted kBB AReD Ind HoylE B O Bod T BLERBHORL
g zﬁ{"runm:;? Fg{?nU%% stohcie{rgrl{ e ggmlprcl eor, 2 cch)%BmBr?i%tigr? ist gsqcagl?srmalétf 1 bgtr\}\(/jeen
the computer and the device 10. The software supplier has pre-installed
10 installation software on the computer which is run by the operator. From the
pre-installed software, the operator selects password set up installation 22, in
response to which the pre-installed software requests the operator to enter a
password or serial number corresponding to the software with which the device
10 is to be supplied. The password or serial number is then encrypted 26 and

15 stored 27 in the flash memory 4.

Figure 4 is a flow diagram showing the initial set-up of a password for zone 2 of
the flash memory 4 by an end user. The mouse 65 is typically supplied with
driver software for the device 10 that is loaded by the user onto the computer
20  prior to set-up of the device 10. To set-up the password for zone 2 the user
plugs in 20 the mouse 65 into a USB port on the computer and communication
21 is established between the computer and the device 10. The user then runs
the driver software and the driver software enters a password installation set-up

mode 23 for zone 2. The user then enters 28 a password that they wish to use



. 21 is established between the conputer and the device 10. The user then
runs the driver software and the driver software enters a pagGQuil 2005
installation set-up node 23 for zone 2. The user then enters 28 a password
that they wish to use 0 8 JUNMS 7 to grevent unauthorised access to zone
2 of the flash nmenory 4. The password entered is then encrypted 29 and

stored 30 i e a 4 fl er has perfarned the
initial pas&/\é&e(eb@ﬁ%ﬂgﬂg'%%aﬁ?eéésto?@g%ﬁ §€@1e§f§a&pem8m§10rgﬁo 9 Plaﬁ%ﬁ[pe 4,
when a user plugs.in 20 the e 6 to US rt on a conputer, the
conput er Wi Pﬁ%@f%ﬁ%rﬁ%%@% §tgﬁed2$0 'W%%ﬁﬁ‘%mmﬁ& 4rechani sm 62 and
the device 10, as shown in Figure 5. When the comunication with the
device 10 is established, the conputer first checks 33 an installation
status flag stored in the flash nenory 4 (see Figure 6). If the io status

flag is "Y'Aftehanded wser hasqperfonnedIte dmitidlPd'ssivoag) sebup peocegiupait er . The
m cro-controller 3 then instructs the conputer to issue a request 35 to the

user t0s seygsdridtPacvtcand shoh &Y FIdure 4 WHeRtRlser flugdth 80 Meidusa®s S
"N', the device does not output an "OK" flag to the conputer, and goes

oL S0 USRS g SRS PRSIl etmrEBlgn o,

user sel ect r zone IS Sselec

devi h h ' i sh i . |1 f h
ot 500 SRBTRE e PAERE A% SHE T ColRRLDL oo sHBURIE oty Pug™
password for confirmation that the,us? s a }hori sed to install 20 the

sof tware. THE SRMFBUYGHIONGVit thesdevies | bé%eﬁ ished fhe gorpusrdistghadks user,

33 an installation status flag stored in the flash memory 4 (see Figure 6). If the
10 status flag is “Y", the device 10 outputs 34 an “OK" flag to the computer. The
micro-controller 3 then instructs the computer to issue a request 35 to the user
to select the zone that they wish to enter. If the status flag is “N”, the device
does not output an “OK” flag to the computer, and goes straight to step 35. In
response to the request 35 for zone selection, the user selects 36 either zone 1

15 Orzone 2.

If zone 1 is selected, the device 10 assumes that the user wishes to install
software on the computer that is stored in the flash memory 4 and requests 37
the appropriate password for confirmation that the user is authorised to install

20 the software. The micro-controller 3 receives the password entered by the user,
retrieves the zone 1 password stored in the flash memory 4, decrypts the zone
1 password and compares it with the password entered by the user to
authenticate 38 whether the user is authorised to install the software. If the
passwords do not match, the device 10 prompts the computer to request 37 the

25 user to enter the password again.



. retrieves the zone 1 password stored in the flash nenory 4, decrypts the
zone 1 password and conpares it with the password entered by t he user to
authenticate 38 whether the user is authorised to install th ﬁmiﬁmﬁ

the passwords do not match, the device 30 pronpts the conputer equest
37 the 25 user to enter the password again. 0 3 JUN 8 If the password
entered by the user matches the password stored in the flash nenory 4, the
m cro-controller 3 starts 39 the software installation fromthe flash

menory 4 to, the conputer. In r toinstall software, the co

Sends’ 40 & HABGPRSPRRIEGHRIRMY e ST R IReS 1S PRESWPEL HORHI BIARNS  of
data, the mcro-controller 3 retrieves the requested data fromthe fl ash

nenory 4, G@meytdk theaigmreontllgr Setars ﬁatth%ﬁﬁwarq)lnétamtlﬁntfn@m Hrer ati ng
system of the conputer. For exanple, this may be FAT 16 or FAT 32 format.

The m cro- ftlash maneny A'Btaﬂwrccmmdemm order tminstallsaftwearenther éaroputeevi ce 2.
The device 2 io converts 42 the data to USB fornmat and outputs the data to

t he conmpyt egend40xieatiheritédnimand MUSBE fopmab b thiedmispoeentrelierl3 fohe
m cro-controller 3 then checks 43 whether the software installation is

conpl ete. | Hafah?nf’ﬁﬁéﬁté(g?rdtllﬁr 8%k m@@%@f*e‘huésﬁ Qé’l%rf?é Re ASEN nﬂ%r&@ step

40. If the installation esotwarels et e, estatu

2 “the m cr b SN PEC da o IR R bl wg""%%asﬁiaiﬁﬁrs(ﬁf%‘é&iimez°”e

the user tocgrrr]utpﬁ{erF rﬁ)r%ﬁ(sa?nmpﬁé,dthfsor%é%geFKT 1%\horq=A'P82 format. The micro-

controller 3 then sends 41 the data to the interface device 2. The device 2

10 converts 42 the data to USB format and outputs the data to the computer
through the USB hub controller 60 and connector 1. The micro-controller 3 then
checks 43 whether the software installation is complete. If the operation is not
complete, the operation returns to step 40. If the installation of the software is
complete, the status flag stored in the flash memory 4 is changed to “Y”.

15
If a user selects zone 2, the micro-controller 3 sends a command to the
computer to request 46 the user to enter the password for zone 2. When the
user enters the password, the computer sends the password to the micro-
controller 3. The micro-controller 3 retrieves the password for zone 2 from the

20 flash memory 4, decrypts 47 the password and compares it with the password
entered by the user. If the password entered by the user is incorrect, the
operation returns to step 46 and the computer requests 46 the user for the

password again.



. user enters the password, the conputer sends the password to the mcro-
controller 3. The mcro-controller 3 retrieves the password for zone 2 from
the 20 flash nmenory 4, decrypts 47 the password and conpares 03 Jun: 2005 he
password entered by the user. If the pagsword entered by the user is

I ncorrect, the operation returns to step 46 and the conputer requests 46

L Lo T8 BRSSO 0Bk e o8 BB, B had RECASOIRAE ZRL LS
merory 4. ARSI MY delp T8RP oK T Medipsomemory A2 fooKgleydalaite e
manual swtch 7 is in the position to permt data to be witten to the
flash 5 nentheflash memarid: oweverd deta oan oalyda written e the flash memaoryshif
menory 4 a read or wite command is sent 48 by the conputer using USB

pr ot ocol t otihehmanmual switchoiitis m therpdaitidnntorpespuitndada tto be widtéeh tootmesftaght he
mcro-controller 3 retrieves 49 data fromthe flash nenory 4, converts the

data to & Pmdrasriyef. RoomeRl tdtdad\bri Writel dta TN oF & tHRPRASH indehdty At £eaduch as
FAT 16 or FAT 32 The mcro io controller then sends the data to the

interface dgvifife CofiarPR%Rt 48byRelddmpdts: HARgUSE BfotbP&NodHE PhErd-0 t he
nd, T 0-C er

conputer. In response to wite co e mc ontro recelves data
fromthe interface deyi 0 i I 4. 15.The
m cro-contr 8?'?%&&%‘ ‘,fh@ﬁ%@%’é%%%é%dlgﬁmb{]%@rJh?ﬁﬁmpg'gg}?{ﬁ"%q [egn%eesr %1% i on
Is conplete. If the oPeration iz not conplete it ret%lrns to ste,B 48, |If
t he operati 8ata from the flash memory 4, converts the data to a PC format compatible with

the computer operating system, such as FAT 16 or FAT 32. The micro-

10 controlier then sends the data to the interface device 2 for conversion 50 to
USB format and then output to the computer. In response to write command,

the micro-controller receives data from the interface device 2 to write to the

flash memory 4.

15 The micro-controller 3 then determines 51 whether the read or write operation is
complete. If the operation is not complete it returns to step 48. If the operation

is complete the operation terminates 52.

While the computer is reading/writing to the data storage device 10, the mouse
20 65 can be used as a conventional computer mouse by a user and the USB hub
controller 60 acts as a multiplexer to control task switching between the mouse

mechanism 62 and the data storage device 10.

The mouse 65 described above is for coupling to a universal serial bus (USB). |

25  However, the connector 1, the USB hub controller 60, the interface device 2 and



, is conplete the operation terminates 52. Wiile the conputer is

reading/ witing to the data storage device 10, the nouse 20 65 can be used
as a conventional conputer nouse by a user and the USB hub08asun gigfer 60
acts as a nultiplexer to control task swching between the nouse

mechani sm 62 and the data storage device 10. The nouse 65 described above

is for coupli 0 i rj - er nect or
17 the uss TR edtly BafOEa%e WhE A utabic ool 3oMRHRIG ot RariBR 1o
socket 8 could be fqr use wth ar ui t abl, r serial bus. For
exampl o, ¢ e deidpe 40 souihie anafidrb riusgavity kS 380 (B ewde) RBacqi By evi r o)
protocol by substituti ng the USB connector 1, USB hub controller 60, USB
i nterface dsybsiuting tedUBBRarvektar 18 URB hub contrelier €0, OB drterface dexidebl e
pl ug, hub controller, 5 interface device and socket respectively. An
advant age of anddJ8Busek668 dvthca Firedirelprotocobcaormpatible phugrthiubesordratlenput er
pointing mechanismw th a data storage device. This is especially useful
with a 5{aptn@@;faéy)ag\hggIgngrso@kbteﬁesggcﬁ\;gwle conmput er where the nunber of
serial ports, io and especially USB ports, is limted. In addition the
nouse 65 by its very nature is portable and the data storage device does
not require a mechanically operated reading/witing device. 0 8 JUN 2006
o GAMS An advantage of the mouse 65 described above is that it combines a computer
pointing mechanism with a data storage device. This is especially useful with a
laptop, notebook or other portable computer where the number of serial ports,
10 and especially USB ports, is limited. In addition the mouse 65 by its very nature
is portable and the data storage device does not require a mechanically

operated reading/writing device.



1. A conputer pointing device conprising a coupling device for coupling to
a conputer serial bus, a primary control device coupled to the coupling

device, a conputer pointing nmechani smcoupled to the primarygg0 %
device and a 5 data storage device couplgd directly to the pr‘?ﬁﬁﬂ'{,"r trol

device, the primary control device controlling data fl ow between the
coupling device and each of the corrpL&l(_aMM@i nti ng nmechani smand the data
storage device; the data storage device conprising: an interface device
coupled to the priinmary control device and.operable to send data . o and
Fecei ve dat & 1r of GBBET RAIing SEVIc corhivial & URTIRG ABHEE JonSoRIngdR ce
and a read/wite non-volatile solid-state nenory device; the nenory
control devP&eNHAItAGSRIRAIBUSda psima¥soniiel delies cadrleddo thecoupling devieesnor y
device to control the flow of data between the nenory device and the

i nterface dewoowgutesp@nting deadhaaisae coupleddo tthe prianany tontletevice ahed adat a
storage device is located wholly within a housing of the conputer pointing

device. 3. AdatdestorRycadedcs cogpled dieatlyntdthey pradhahyechtroMdergentHesrifa
storage device is not renovable fromthe conputer pointing device. 20 4.

devi ce accopgdhthg déwi@éworﬂfomrgd@trawba&ééﬂh%orl#gpﬁggbgﬁb%odééa\ offthgr age

device receives and outputs data in the sane for e conputer serial
5" devi ccoalopGIEHRIMIE wRShghisBran T Sat b RoR RS et Satr o mputer
device comprising: an interface device coupled to the primary control device
and operable to send data to and receive data from the primary control device,
10 a memory control device, and a read/write non-volatile solid-state memory
device; the memory control device being coupled between the interface device
and the memory device to control the flow of data between the memory device

and the interface device.

15 2. A device according to claim 1, wherein the data storage device is located

wholly within a housing of the computer pointing device.

3. A device according to claim 1 or claim 2, wherein the data storage device
is not removable from the computer pointing device.

20
4, A device according to any of the preceding claims, wherein the data
storage device receives and outputs data in the same format as the computer

serial bus to which the computer pointing device is to be coupled.




poi nting mechanismis a conputer nouse mechanism 6. A device according to
any preceding clains, wherein the read/ wite 5 nenory device is a flash
menory device. 7. A device according to claim®6, wherein the %MMntrol
device controls the flow of data to and fyomthe nmenory device. 10 8. A
devi ce according to claim7 or claim@8, further conprising a manually

operated swgtch | L4 i ' W fidat a
to the ne\rlr\sb'ry dﬁ%fg@@%ﬁ&g%ﬁgﬂﬁ%ﬁe@g%éoé#g?%glgf}p%‘bmnﬁ%ﬁmm}ﬁécﬁﬂv\py e?ng of
data to the_ nenor evice.is prevented. 15 9. A.device according to any of
the pr ecedi RYMENGMeCaifds A DRIPUIRHEOYSEIESENSivi ce compr i ses a

m cro-controller. 10. A device according to any of the preceding clains,
wherein the coupling device conprises a universal serial bus (USB)
coupling device and the interface 20 device conprises a USB driver. 11. A
devi ce accobdi ngAtdevigeyacsording tpranyepreneding alaims, wherain the neadiwiite i ng

devi ce conprises an | EEE 1394 (Firewire) protocol coupling device and the
interface dmenseryidevicdisrefdstemenmsroaelvicdri ver .

7. A device according to claim 6, wherein the memory control device

controls the flow of data to and from the memory device.

10 8. A device according to claim 7 or claim 8, further comprising a manually
operated switch movable between a first position in which writing of data to the
memory device is enabled, and a second position in which writing of data to the

memory device is prevented.

15 9. A device according to any of the preceding claims, wherein the memory

control device comprises a micro-controller.

10. A device according to any of the preceding claims, wherein the coupling
device comprises a universal serial bus (USB) coupling device and the interface

20 device comprises a USB driver.

11. A device according to any of the preceding claims, wherein the coupling
device comprises an |[EEE 1394 (Firewire) protocol coupling device and the

interface device is a Firewire protocol driver.



