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Devi ce The invention relates to a conputer pointing device. 5 Convention
conput er pointing devices generally performonly one functio I{M/”Wﬂ ' to
enable a user to point to data or infor mation, select an act WIM/”/orm
commands on a conputer by interacting with a display device al se;gannected
to the conputer. io In additiofy,Computer PointingDevieser of different devices
that also require to be connected to the conputer such as external nenory
drives and other peripherals. Therefore, it is becom ng necessary to have
nore and nore connections for the various peripheral itens. 15 According

t o one aspedhedfivérdition tetatesttd @corhpetee pointigevies a conput er pointing
device as defined in claim1l of the appended clains. An advantage of the

invention is that by providing a conputer pointing device including a data
storage device, the conmputer pointing device can be used as 20 both a

conput er . poiid ; i ' age devjice. .In additiop, there is
al so the’ ad\ggl}n V%gggﬁ%la(%%g@g{ ﬁ%ﬁ‘ghgé’%é’ﬁ)%eﬁ tal Bﬁrf%%ﬁpg’s%%e EF”C“O”-
non-vol ati | & §ol itd-st te menory deyij c(gé it ugos,si ble to provide a data
storage devilQ& {initERna HaeQupniatio datg chrd'f‘r% aHomasAleg an aefidnadr bus port
and whi ch does_ not include noving Parts.or"require a nechani cal drive
mechani sm t EFOHY GoRaMaads on 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 uéed as
20  both a computer pointing device and a data storage device. In add.it-ion, 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 fhe data storage device.
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25 fromthe data storage device. ~ll~~~~ 1111 1L1IL LLLE0EE FIMILTTTTD ~~~~
~I'l ~ *000002* 2 Preferably, the data storage device is |ocated wholly

w thin a housing of the conputer pointin% device, and:is typically, not
renmovabl e fromthe conputer pointing devi‘ce. Preferably, the data storage
device receives and outputs data in the same format as the conputer serial
bus to which the conputer pointing device is intended to be coupled. io
Preferably, the conputer pointing mechani sm conprises a conventi onal

conput er nouBEfaEbhaithe datasioragabeyice tit ooated whbh Witﬁirﬁé"hioﬁsﬁmgaéfqhgemry
device is a read/wite nenory device, such as a flash nenory device or an

lectricall b lpeirktmgnd i ' :
el ectri cal | ycampstablpei gmeladf@,fémhbfﬂyﬂiléélﬂ/,‘?ﬁlt)‘elﬂ@%l)éfﬂﬁﬁkfg&céﬁgﬁm

Preferably, where the nenory device is a read/ wite menor evic

nmenory cont rgbinflgy degiceontrol s the flow of data to and fromthe nenory
device. 20 Typically, the conmputer pointing device further conprises a
manual | y .operated switch novabl e between a first position in which witing
of data to the nmenory device is enabled, and a second position in which

writing of to the r device i s prevented. :
9 d@rle?era%ly, rt]he gwas{go st%rage evice receeves 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 énd 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 nenory control device may include a read only nenory,
that stores a programto control the operation of the nenory control
device. Preferably, the nenory control device is a mcro-controller. 5
Typically, the interface device conprises3a universal serial bus (USB)
driver to convert data between a USB format and a PC format, and the
coupl i ng deViteEeraplynpie mamaeryusBirobdpvicegmdgpinclede Alrbad mmly HRInvoryt iat
interface device conprises a driver for |EEE 1394 (Firewire) io protocol

and the coupstones ajpmgramtmrqnntmmaoﬁéraw‘rr@ftﬁ@uﬁéﬂnea/.é@ﬁ{tircﬁedem‘é exanpl e of
a conputer pointing device that enbodies the invention will now be

descri bed wRraférabR &S merfoy hRnder AEDRANL RoaWARS el N Whi ch: 15 Figure
1 is a block diagramof a cofputer pointing device FReT 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 _.dewu ce software supplier;. 20 Figure 4 is a flow diagram
showi ng hevrilyﬁfctalthgl ﬁnseepg%lf\%re Q%Végﬁﬁ?@@'tsﬁﬁég‘é”wﬁ@ﬁ' serid\busn( USRI drdear;to
Figure 5is a flaow gi %%ram illustrating the operation of the conputer
poi nting dewoayert Hueen 8 U3B domatani adr@riersmatwang the eoaplirendefics he
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 soﬂware supplier;

20 Figure 4 is a flow diagram showing the initial setup of the data storage
device by an end user;
Figure S is a flow diagram illustrating the operation df 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
ﬁgcludesga USB connector 1 thgt is coupled to a USB hub controller 60. The
USB_hub controller 60 is also coupled to an output 61 froma conventional
conput er nouse nechani sm 62 and to a data‘storage device 10 that is 5
nmounted within the housing of the nouse 65. Hence, the external appearance
of the nousé 8We §issa ok diagrangshewing atcomputemwiense G5al TheonpukersITOUSE.
Figure 2 shows in nore detail the data storage device 10 that is coupled to

the USB hulindodes ol USB ®Bnetiue 1dhttisstaumes tala ISR hlB rieibses. ardSB
interface io device 2 that is coupled to the USB hub controller 60. The USB

interface diSB trIbLArRroNes 80GOERObUNeddThR bﬁ;@fiﬁ;@%e‘d cé”m}égﬁi@gﬁ‘scoum ed

to a flash nenory 4. The mcro-controller 3 i a read nory

(ROM 5 t hatconflibPholsBITRGEAMAILA ELhE% chlrbﬁggPo%S%thm%L}cg{‘@mrol ler 3

m cro-controller 15 The operati ogsbper 2 cor Leapondi no
I ncl ude om?ﬁsi ent er a user w a
passwor dgst or elgﬁlgﬂ Vﬁﬂ‘gﬁ}‘ﬁ)%gﬁu&ﬂg%?hye ﬂQWeﬁfeHﬁf‘ﬁ% fﬂﬁ&m@ﬂafﬁ@pwencsz s
aut horised to access the contents of the flash nenory 4. The program
stored in t REURONIYISE QyisHmiiRoPsidenticalioa convantiopabrampuienmdesd | ash
menory 4 and can al so detect whether the conputer 20 to which the nenory
device 1 is coupled has installed software prograns that correspond to
passwords stored in the flash nenory 4. The mcro-controller 3
Figure 2 shows in more detail the data storage device 10 that is coupled to the
USB 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-controlier 3 includes a read only memory (ROM) 5 that

stores a program to control the operation of the micro-controlier 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 instalied 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

[NS]
wn

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



can automatically retrieve passwords fromthe installed software to conpare
Wi th passwords stored in the flash nenory to verify that a user of the
conputer is authorised to access and run_the software. In addition, the
program stored in 25 the ROM 5 al so perrrit55 the setting of a password in
the flash rrew by a E sof tware supplier to correspond to the password
contai ned i PEWAREMEPLEHIR FAELSAORAL0 tbePasswerd aphtpinechie sodiwee sdpphed
correspond to the serial nunber of the software. 5 The flash nenory 4 is
typical |y ditfialesen niypicaliyutitsepasswatidfrhay eotrespond enthedserid Misber BFRRE ! | Y,
the flash nenory is divided into two zones and each zone has a unique
passwor d. | fsoftwardat a st orage device 10 is supplied with packaged

software, the software serial nunber can be set in one zone to be the
password to permit a user to access and use the software. The ot her zone,
whi ch can be 10 used typically for storing a user's data, may have a

separ at e spasgyfisgsH fatnd ; : .user . Typically, the passwords are
stored in a secure Iocatr?(;lnég#’p'?ﬁ@; Bgld;escﬁ'nh%ﬁﬂﬁ&mt?ﬂ ‘ﬁrﬁj'é‘?{@ﬂ peeiPs'm  The
encryption, YR data, flow contrql and USB protocol are all managed
by the ni crozg g’%%t f‘éflr"f‘%i"ygf%el SFHQemoéYéﬁ-8WfﬁfqddF‘F%PN@>29m%%aﬂdlelaat1€9na random
access mem)rrés(RA 6 which is a tenporary storage area to permt
functioni ng 3 HB'AHE FasswWerd r Hithedata stafagedevicedtt isssupplisdiwithvpaskagédi s
coupl ed between the flash nmenory 4 and the mcro-controller 3. The nanual
swi tch 7 is Sofwaredhemsofiware sedahmlimber tax &eddet 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 fiow

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
- atemporary storage area to permit functioning of the micro-controller 3. In
addition, a manual switch 7 is coupled between thé 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



the nouse 65 and is novabl e between a first position, in which a user may
wite 20 data to the flash nenory 4, and a second position, in which data
is prevented frombeing witten to the flash nenory 4. The nouse 65 may
al’'so include a USB socket (not shown) that’ is coupled directly to the USB
connect or 15$nd er,nLLs_ ot heg USB devices to be coupled to 25 the USB via
t he nmouse 65 PFGr 9% ﬁpﬁoaneic Or 91 gsR8CONdmesary denisectk maydeoconrectapace, a
USB connector of a second nenory device 10 may be connected to the USB
socket . Fi g€ dSBsogkel.ow di agr am showi ng the set up procedure for the
device 10 for a 5 software supplier when the software supplier intends to
supply the nouse 65 as an authentication device for the software. Firstly,
the connector 1 is plugged into 20 a USB socket on a conputer. After the
nmouse 65 hasFigean3m bg@ddiagtem ' uter

comuni cat i onbi s established 21 %@?ﬁ%égﬁﬁgﬁﬁt@& ﬁ’ﬁgﬁ? ﬁgvﬁga%@rf&
The sof t war eggHiRRLI + I Q installation software on the
'conputer\@a/hiesch | S rsﬁigpggrs?/ﬂéﬁéﬂﬁé;?gﬁ‘g%?gE\}Bmﬁrﬁ@enﬂﬁég?HEP'&(I"T‘%G“%‘&Q%%,
~the operator rd. .set up_jnstallation 22, in response to

whi ch the pr%r??éﬁ@t%éﬁfaé@ﬁigg\f'ﬁﬁf%rt&‘@cﬁ%’@é«%{et (Fdrspethgraannestas it ispluggashs swor d
or serial nurrg)eé cgﬂ §S opnding to the software with which the device 10 is
to be suppli'B® 2GR % s@’\ﬁg?ﬁo R COSRWPT.n Qe the mouse B5dras lygsregdiudgedntto 1;

stored 27 in the flash nenory 4.
the USB socket on the computer, a communication is established 21 between

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

—
i

stored 27 in the flash memory 4.

Figure 4 is a flow diagram showing the i_nitial set-up of a password for zone 2 of
the flash memory 4 by an end user. The mouse 65 is typically supplied wifh
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'péssword 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



Figure 4 is a flow diagram show ng the initial set-up of a password for
zone 2 of the flash nenory 4 by an end user. The nouse 65 is typically
supplied with driver software for the device 10 that is | oaded by the user
onto the conputer 20 prior to set-up of tHe device 10. To set-up the
password for zone 2 the user plugs in 20 the nouse 65 into a USB port on

t he -conput er PORIGVEBhHIRItbAliSesthaceessite zameadlof Hecliadiemersity UheTIsO BRYSREANT
t he device 10. The user then runs the driver software and the driver

sof tware ententered jsatbsnamtryptet @0l aid Store BOUR théM&kéh Arhdry £0ne 2. The
user then enters 28 a password that they wish to use 7 to’prevent

unaut hori sed access to zone 2 of the flash nenory 4. The password entered
is then encrypted 29 and stored 30 in the flash nmenory 4. After an end user

has per f or negféhsn Rt <@ ap.procedure 5 descri bed above and
shown in Figure ﬁ"b\ﬁﬂe‘{?@éhﬁgi’%@f’ﬂsgﬁ‘% BgltFﬁaéS%Wﬁgéegﬁp PreedW®B port on a

conputer . t Lt ill,establish a communication 21 with the nouse
mechani sm GSE%%EI%fgﬁeﬂ&gg%éd TPWIRE é'ﬁb\ﬂ?\ 4 Whenq peerplugs im20 tie mouse 65
communi cation ngéthlg device 10 is established, the conputer first checks
33 an i nst al Pdt BPRONs2 £PRmgUiarothecornpuies will establismaroprdm(aiatibh@ir e 6) .
If the io status flag is "Y', the device 10 outputs 34 an "OK" flag to the
conput er. THaIth FieMeUsermeeharismB2 arsh therdevioe 19, bbehe@RIHFeGUrS. PRI, a
"request 35 to the user to select the zone that they wish to enter. |If the

status flag the coNimuhicatide withethe deeicen 00 isbtaBlsHY, HECofbatbfst docks
conputer, and goes straight to step 35. In
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 or zone 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 passwo_rd 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.



response to the request 35 for zone selection, the user selects 36 either
zone 1 15 or zone 2. If zone 1 is selected, the device 10 assunes that the
user wishes to install software on the cgnputer that is stored in the
fllash nenory 4 and requests 37 the appropriate password for confirmation
that the user is authorised to install 20 the software. The -

m cro-controller 3 receives the password entered by the user, retrieves
the zone 1 p?ssmord stored in the flash nmenory 4, decrypts the zone 1
password and gordienipred Bhthepesanmaicheattee pdsbyotchstorseEn the flash

aut henticate 38 whether the user is authorised to install the software. If

the passwormdemoy dotheratiarb-carielided istarts 89 i@ EBtwatd RsEAERLHE $fort fhd eauest
37 the 25 user to enter the password again. 8 f the passvvor(? entered by

I
the user nmatftdstsmehwrpassune dosiput&d horibetd i'n@ﬁ?l sdﬁ/@;ayth%’ cfcg]rﬁgut‘elr ash

m cro-controller 3 starts 39 the software installation rrom

menory 4sto 4R | Ast ftware, the c uter 5
sends 40 a réeelggjlswi tgé%/%%gefrﬁﬁ%%&fgrg%a@"{ng?f%@erﬂqwgicem{Pﬁ%ﬁ r3 for
he re d data fromthe flash

data, the m - 1 ri.eves uest
momory 4, ol PInleRe B R InfeiealdhiR dainaraun the faeh oymemany ng
system of t Qg corrBu&er : Egr eé% le, this maé be FAT 16 or FAT 32 format.
The micro- cofPRYFIRiNedalale & et campatible with threopetatinhaystete of thee 2.
The device 2 io converts 42 the data to USB format and outputs the data to
t he conput ercomputer. For example, this may be FAT 16 or FAT 32 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-controlier 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. Whén 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 péssword
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.



t hrough the USB hub controller 60 and connector 1. The micro-controller 3
then checks 43 whether the software installation is conplete. If the
operation is not conplete, the operation returns to step 40. If the
installation of the software is conplete,9the status flag stored in the
flash menory 4 is changed to "Y". 15 If a user selects zone 2, the

ni cr-o- cont r offitbe p@sseott eateredipyrite uset imcoﬁéﬁToweQEsér%arse%é%% t¢ 905%% (ﬁgr

to enter the password for zone 2. Wien the user enters the passwor

conput er senttse fldsh pRssAYr4td @aﬁ%tﬁjf@rﬁih?g?% Prjlérﬁéry]?’tlr ﬁ??%&"ﬁ% datato,

mcro-controller 3 retrieves the password zone
menory 4, de a res it . wth th asswor d
entergd by tﬁ{eé/ﬁéé%r &élnﬁ&?#e? @g\é\%&gf’g{%ﬂ%gﬁ%%%éeW{gt%”s@rthﬁgaghmm@m‘}ift he
operation re 6_and the.conputer requests 46 the user for the
passwor d agalﬁtlé.r H%nh?]f g\{vﬁ‘gn z&% é’hﬂ}%’%ﬁﬂtﬂ%‘?ﬂgapﬁwlf Hetalodve weittenite the flasthe user
has access to zone of the flash nenory 4 to read data fromthe flash

£

merory 4 -and MG 1 elNu@rdgr @ reacher writes Hateefemyor4o tivofleste merdetyad aaga@nl y
be witten to the flash menory 4 if the manual switch 7 is in the position

to permt daPaWite Bemmand isrsent 48Hey theasimputee using YSBIgtoRicBelo ﬂ‘% head or
wite data fromor to the flash nenory 4 a read or wite conmand IS sent

48 by the coognitaler3siingeblStngs tf 8¢64d tBMMShdHY RitcrsS i
response to a read command the mcro-controller 3 ret %@\E/@Eé%rénews 49
data 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 controller 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 multipiexer 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).

3%
W

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



data fromthe flash nenory 4, converts the data to a PC format conpatible
with the conputer operating system such as FAT 16 or FAT 32. The micro io
controller then sends the data to the interface device 2 for conversion 50
to USB-format and then output to the comuter. In response to wite
command, the mcro-controller receives data fromthe interface device 2 to

write to thesockésdbboukinms jordiselbitd Ay BuitaBleCasthp@let ekrid) SJLenF&eé%rﬂ})l%es 51
whet her the read or wite operation 1s conplete. If the operation Is’ not

conpl ete it theHBURS 103c§@|erbe4.%odlfifedtft3? uSBSHift IEHE 13% éﬁﬁé@{r&%@oﬁcqlm dat a

operation term nates 52. | e the conputer 1S rea ] W

Touse by & Gegr ety ?ﬁ%%‘éﬁnﬁ&@ﬁai’?ﬁiﬂfﬁﬁs Pude ol U ieaFe deviceo

control tas n e nmpuse ., mechani sm 62 and the data storage
devi ce 10. ?h%n%% %%kegés‘e’ﬁﬁqﬁﬁr%'é%’f?@c%@ora%we@Jyg Hup controdiesal
serial bus (USB). 25 However, the connector 1, the USB hub controller 60,
the int ef f ad¥eHage deviceand $ocked seseact®eloul d be for use with any suitable
conput er serial bus. For exanple, the device 10 could be nodified for use
with I EEE 1394 (Firewire) protocol by substituting the USB connector 1,
USB hub controller 60, USB interface device 2 and USB socket 8 with a

Firewire prainogdlanageaf thd madistB5 estribidt AK3Vess that it Bebires B6Mphfeand
socket respectively.
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.



An advant age of the nouse 65 described above is that it conbines a conputer
pointing mechanismw th a data storage device. This is especially useful
with a |aptop, notebook or other portable conputer where the nu YD BYSE
sérial ports, 1o and especially USB ports, is limted. In addition the
nouse 65 by its very nature 1is portable and the data storage device does
not -require a nmechanically operated reading/witing device. LLOYD WSE 11
CLAIMS 1. A conputer pointing devi cecCkAMISi sing a coupling device for
coupling to a conputer serial bus, a primary control device coupled to the
coupl i ng devi ce A cempatep woditingodevicengomprsiagisscouing| dmvideofor lkeuplingrr y
control device and a 5 data storage device coupled directly to the primary

control dey &fnplitBP sBfialBsY a miffAfydorfiRy desice @dupRId tortBle balplind BBvibet ween
t he coupling device and each of the conputer polnting nmechanismand the

dat a st orage =K . [ | SJAEVGh '

de\éi ce coup %t%ﬁ%)’%t%fRgﬁﬁf\pﬁ%@ﬁ%ﬁﬂ??@ﬁp@sﬁﬁg pgng glp?z)lrng%, gé\?gés%gﬁg gg?a to
and recei t t h ' A t,rol devi 1 I

v co_Sandialt sRsooeRPYES IR drstl o dhe BYESE conBathidles ale B
menory control device being coupled between the interface device nd the
menory devic@atrobdevige centrefiag cglew behween thereeypling«demisamand gach @Ztheand

the interface device, wherein the conmputer pointing device is arranged,
computer pointing mechanism and the data storage device; the data storage

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 amemory control device, and a read/write non-volatile solid-state memory
device; the memory contro! 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, wherein the computer pointing device is arranged,
upon receiving a write command from a computer, to store data received from
15 the computer in the read/write non-volatile memory, and upon receiving a read
command from the computer, to convert data stored in the read/write non-
volatile memory to a format which is compatible with an operating system of the

computer before transmitting the converted data to the computer.

20 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.
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upon receiving a wite command froma conputer, to store data received from
is the conputer in the read/wite non-volatile nenory, and upon receiving a
read command fromthe conputer, to convert data stored in the rléQIPWIPE e
non- volatile nmenory to a format which i3 conpatible with an operating
system of the conputer before transmtting the converted data to the
conputer. 20 2. A device according to claiml1, wherein the data storage

devi ce i s l4cat dddevinelacgodingtany hbths precedingralainsnpdteseingbe datang devi ce.
3. A device according to claiml1 or claim2, wherein the data storage

devi ce i s stotageatavicediezefvesraridieutpatspddtarin fiie samedoneai asethe2orhp@¥p W SE
12 4. A device according to any of the preceding clains, wherein the data

storage dewefial h@s & Whfchathe cdipubppsiatiAg dBvicBas $a6B cbﬁBf@t. as the conputer
serial bus to which the conputer pointing device is to be coupled. 5 5. A

device according to any of the preceding clains, wherein the conputer
poi nting mechanismis a conputer nouse nechanism 6. A device according to

di | ai,rs.._Wh i h [ W . devi ce i fl ash
menory. device. - fodevier 4igofdid ka'day & s Rrs Baimgrians, ieeR R maley
control devplo(%r(lating mechanism is a computer mouse mechanism.

6. A device according to any preceding claims, wherein the read/write
memory device is a flash memory device.

10
7. A device according to claim 6, wherein the memory control device

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

8. A device according to claim 7 or claim 8, further comprising a manually
15 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.

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

20 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
device comprises a USB driver.
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controls the flow of data to and fromthe nenory device. 8. A device
according to claim7 or claim@8, further conprising a nmanually 15 operated
switch novabl e between a first position in which witing of dataLQ$ t he
menory device is enabled, and a second pgsition in which witing YRIWISE t o
the nenory device is prevented. 9. A device according to any of the
precedi ng clainms, wherein the nmenory 20 control device conprises a

m cr o- cont r bl.| erA degiceractoviiog taanyraditivg ptexeding caim$evipererethiengupliag s,
wherein the coupling device conprises a universal serial bus (USB)

coupl i ng dedéviee aomhprises atIEEEAT394 (Rirgwiee) proticbbesupling<Reviid H6d the25 LLOYD
WSE 13 11. A device according to any of the preceding clains, wherein the

coupl ing  dipwirReCRNd RS FRBWIrEFrofb38fdikVerr ew re) protocol coupling device
and the interface device is a Firewre protocol driver.



