2,1 JUN 2006 HANDHELD ELECTRONI C DEVI CE W TH KEYBOARD [ 0001] Thi s
application clains the benefit of priority fromU. S. Provisional '
Application No. 60/341,758, filed on Decenber 21, 2001, and PCT/ CA%)EHH%&@&
filed Decenber 17,2002. FIELD OF THE | NVENTI ON [ 0002] This invention
relates generally to the field of small handheld el ectronic devices and
especi ally to dual - node handhel d comuni cati on devices or nobile stations

Wi th a keyboard gOUHHEYD EIRETRONIR DEVICRSWITEPRRYBGNRD | On relates to
textual input keyboards for use in such devices. BACKGROUND OF THE

| NVENTI ONIO0B0I03]  ExThis iapglidatiph ocdais the bersijaafspriagity Srom [U.BaPdhisiadabievi ces

Cetorred PoTeah NGl b (PR 21 SRt REP BT RMARILT s
The fir st fited MRRembYSI 2Z@2f or med fromthe nunbers 1-9, arranged left to

right, top to bottom in . increasing order. The fourth rowis fornmed from
the keys "*' 0" and W Al phabetic values are ascribed to keys 2- 9 in a

st andar di Fﬁ@l@g%mNTypi ng text using such keypads requires the

user to 1npu tain an untamliar manner. O her kinds of keyboards

fol | ow t hoDRPr ak This invemtich R{R¥OFEInyrallly he tHMRRT 6 f key dandhelbéeletifonand ar e
used in portable handhel d devices such as the RLM 950 Wrel ess Handhel dTM
Thi s ki ndgfe}iﬂcqse%osﬁm?mwﬁéﬁ Gakproda hagdheld gperpunieationedevices g mopilgr al ity
of smal | giadiovnal KBy O Rt - L Qfeathd thykliGod uigiDS f the
user. Howsevclar ,S such a&%}(seybgl?rd %gfsé é%%giﬁ%g'g%k 6r:rgglrlttet].1<eys tEEHan a keypad
and t he | e&xgel inputifmyboafls farmdé in sabldeWiesss requires nore space on a printed
circuit board (PCB) than a keypad. Typically, each key requires its own
footprint and switch on the PCB. Because of the relatively small size of

such handBalckd®OURD OFGRENRVENPBIONN ted and a QAERTY or Dvorak type
keyboard takes up val uable real estate on the PCB. [00041 Such a keyboard

al so requl®083] a grEsistingeledybodrds epkeyrgds foromudlrhandheld devineroefiancusetibe | ar ge
rurber of 400 el DR AR BB
keypads have four rows of three buttons. The first three rows are formed from the
numbers 1-9, arranged left to right, top to bottom, in . increasing order, The fourth
row is formed from the keys “*’ *0° and ‘#’. Alphabetic values are ascribed to keys 2-
9 in a standardized alphabetic order. Typing text using such keypads requires the user
to input data in an unfamiliar manner, Other kinds of keyboards follow the Dvorak or,
more commonly, the QWERTY keyboard models and are used in portable handheld
devices such as the RIM 950 Wireless Handheld™,
This kind of keyboard, when adapted to handheld devices, uses a plurality of small
individual keys optimised for operation with the thumbs of the user. However, such a
keyboard has considerably more keys than a keypad and the larger number of
individual keys requires more space on a printed circuit board (PCB) than a keypad.
Typically, each key requires its own footprint and switch on the PCB. Because of the
relatively small size of such handheld devices, PCB space is limited and a QWERTY
or Dvorak type keyboard takes up valuable real estate on the PCB.
[0004] Such a keyboard also requires a great deal of tooling in order to
accommodate the large number of individual keys in the housing of a handheld

device. This tooling adds to manufacturing costs. Furthermore, on a device with a




21 JUN 2006 QVERTY style keyboard, it is difficult to enter nunerical

i nputs such as a tel ephone nunber. Traditionally phone nunbers a[ze ﬁ Wﬁd
usi ng keypads, and having to use a QAERTY style keyboard for suc ] Eu g
where the nunbers appear in a row above the letters, is considered awkward
by users. [0005] It is, therefore, desirable to reduce the nunber of keys
necessary for a QAERTY or DVORAK type keyboard | ayout used with handheld

devi ces. RQIWERTY&HO kefsntd, 3Pl ifRuf @@t@ﬁt@@nﬁrﬁ?ﬁayg@ms%ai hd ¥ t&¥phenQNERTY

styl e keyboard and a keypad for use in a dual - node communi cation devi ce.
SUMVARY Crurmibige. TP phososimbers axs cnterod pging keypatihengd hegisgto nga/ent i on to

Reypads o QLT e By iad forcieh ufBl MRF A GuboeS SoBas E A oHRae s 1 ot
aspect, t iR Ipnes entonsiietidt dvekivapd BY nges. a keyboard for a nobile device. The

keyboard includes an al phabetic key, a (?I urality of al phanuneric keys, a
conmand k&PIShnd a ltisy heeatere; ﬁ@serlabléépép.uwﬁbe avpheibeft keys lnegessasy fetsponds t o

at | east i I i uaf | i ly, GO spondi ng
fo i e at TLERFVAIBIORAR ButtiorBitd e LT htpR B RACTn BO4LS
al phanunedesirakkyts combineshofiaistidralisy AMNQWERTY atylekaddardtant adsipaifer

al phabeti c val ug, ang is for actuating a signal that corresponds to its
corresponH?eHﬁarfﬁ'ﬁ%F‘io C SAHTRPICAURRCVatFe al phabetic val ues. The plurality of
al phanuneri c keys are arranged to provide the nuneric |ayout of a tel ephone
keypad, and in a presently preferred enbodi nent the full keypad, are
arranged BUVMMHARYQF JHE INVENTIOMI| phabetic key to provide a standard

keyboar d t. The co d.key is  for actuating a signal correspondi ng
o IBL, Th R A RRE i misient ienBin Eoniele B Rfliie adRE S8 he

si gnal s agisbdta@heb ot leRRtiAg REFRRLdCokR®paddGscll wiildkinhl Mahdhedd RIRBRAMIB! i C
keys, and the command key, and mapping the received signals to a sequence

of al phandededse, al phabetic and command values. In a presently preferred

enbodi nmen e st t .S a_conventional RTY..keyboard
Cayout | alefofhe KeBHaRR? aiRURTR Sl Pifentidp B R R Vb BORY L% BB e
the al phdbédté. The@eybddie indludedlah tajphabetid ipdvan RGNS dfelhananetid kegiscomand
key are provideg by an el ectragnic touch display, which is preferably a

t ouch sen&PPMaR ﬂ(p}qdqng aclgeyggzgfl interpreter. The alphabetic key corresponds to at least

one alphabetic value, and is for actuating a signal corresponding to its at least one
alphabetic value. Each of the plurality of alphanumeric keys corresponds to a numeric
value and at least one alphabetic value, and is for actuating a signal that corresponds
to its corresponding numeric and at least one alphabetic values. The plurality of
alphanumeric keys are arranged to provide the numeric layout of a telephone keypad,
and in a presently preferred embodiment the full keypad, are arranged in conjunction
with the alphabetic key to provide a standard keyboard layout. The command key is
for actuating a signal corresponding to a command key value. The keyboard
interpreter is for receiving the signals actuated by the alphabetic key, the plurality of
alphanumeric keys, and the command key, and mapping the reccived signals to a
sequence of alphanumeric, alphabetic and command values. In a presently preferred
embodiment, the standard keyboard layout is a conventional QWERTY keyboard
layout, and the keypad is centered within it. In an alternate embodiment, the
alphabetic key, the plurality of alphanumeric keys, and the command key are provided

by an electronic touch display, which is preferably a touch sensitive liquid crystal




-2 21 JUN 2006 display. In another enbodi nent of the first aspect, the

al phanuneric keys include only alphabetic values. In a further qppggmwgpt,
t he al phabetic key and each of the plurality of al phanunmeric keys provides
one input signal to the keystroke interpreter, which enploys predictive
text routines for mapping the received signals to a sequence of

al phanuneric and command val ues. I n another enbodi nent, the conmand key

cor r espongfpk9. B@odkr anBEdRNCENEE Hfst Rgpetf tlférhl}ﬁlﬂﬂuﬂﬁ@lyck s PAGRRAR, key, a
RETURN key,pa9BACKSPACE key and a SHI F'El}ﬁ)key. {WOOBJ A se?ond aspect of the

present i APBetisnvabiesyilaes Terthes imfodimentc éhe slpbhbelis key anb-eacly ofdber, a
o sy S i S8 A 03 AL B LA 5

The nobi | Vi ce has a a m Ccropr

appl i cat i ehichedepiégipredibyvd et iugA@IoPERESAS the e kaldigaliohasqace
al phabeti c ke corresponding to at | east one al phabetic val ue, for
act uat i ng®h aPbgprmencopRd sorAdnd yaluss. I another| embadimpns, thepremmend kowl ue, a

plurality u e K Hi ralJty ing to a
nuneric vg%ees?blgir%g%a?&f ggsflt g%’?llg %?%E%%eto ?gﬁ v‘gf“ge],?é))égcﬁl){igébg 33?% ctuating a
si gnal coREF§fINEeng BACKSRACH kresmdrdHilF THeyer i c and at | east one

al phabet i ues, the plurality of alphanunmeric_keys arranged to provide
Ehe numer 1008 ay ofyseesndzaspest 8%@8%68&%%&@1}105ﬂ?aovaﬁqsm%la{q VISHTUSAEt i on wi th

t he al phahet ' r gmgpd key,
for actuat ?ﬁégﬁg%ggglaagtgﬁ%g%%%%}dggegogg&%%g %%/é%\lr}g%(g ag% a keyboard

i nt er pr et talephone.r EBaeimabilg dévice bagnakeybaatuat mikrbgrotdseorabphabetfivearkey, t he

plurality_of. al.phanu i c. keys, .and t he nd k f or ..ng t he
recei ved %ﬁ’pghr?g{“gn e ai: kq'ﬁ’éﬁ%eeh"d?mﬁﬁoﬁﬁsg%%ygoggéﬁéﬁ& ?ﬁ@ﬁﬁc g%mnd
val ues. Tberrdsponiding QC@IeMt ohdalphatict vilkyfof abtugededlsibRallcBfespondipgas d and
receives fromthe keyboard a sequence of al phabetic, al phanuneric and

command v#f alsast ape alphafielic yabig, 4 plurdlisyof ephanwperisdopp enct ¢iche pluralite devi ce.
The soft W%R&R?Jé%?@tal Iﬂﬂn&{co¥édgtgz%llt%. ch 144 lo'n%yatlégaggtﬁ)ce E)/glhle,ogh%h lzesrﬁitgy res and

Initiates suc tures upon I On Of Ceéer i hput's Trom

keyboar d. adtnatang endigtil nenntespindine to SBComtkspomied mifnekibeardr a6 ¢qist oy ent i on,
t he nobil e ﬂ vice jncl de@é, di spl ay, which is preferably a touch
sensi ti vePPERAG valgsthe phy ﬂyafsffﬂp HvERRELCkpr afTRESH o PRRYIJEDS SUMEHS s

?ims glr gyggé@emtm {eRIEISBADLE MR driadBbdlinConffdiod Wi @Y aipRRskathy kgyboar d
provide a standard keyboard layout, a command key, for actuating a signal
- corresponding to a command key value and a keyboard interpreter for receiving the
signals actuated by the alphabetic key, the plurality of alphanumeric keys, and the
command key, for mapping the received signals to a sequence of alphanumeric,
alphabetic and command values. The microprocessor is operatively connected to the
keyboard and receives from the keyboard a sequence of alphabetic, alphanumeric and
command values, which are used for controlling the operation of the device. The
software application provides a plurality of operational features and initiates such
features upon detection of certain inputs from the keyboard. In an embodiment of the
second aspect of the present invention, the mobile device includes a display, which is
preferably a touch sensitive liquid crystal display. In one embodiment, the keyboard is
displayed on the touch sensitive liquid crystal display, and the keyboard interpreter
employs predictive text routines for mapping the received signals to a sequence of

alphabetic, alphanumeric and command values.




enpl oys predictive text routines for mapping the received signals to a
sequence of al phabetic, al phanuneric and command val ues. -3 21 #tNtﬁpg@5mo
03/ 056784 PCT/ CA02/ 01961 [0009] The keyboard of the present inverition

provi des a keyboard with a standard |ayout, so that a user can i nput
informati on and conmands with a keyboard that is famliar, while allow ng
a manuf act ocess that reduces the nunber of red to

provi de tﬁgég?%nggrd keyboard | ayout. This allows foﬁ%é%?égg%%lon in the
conplexity of the casing, and reduces the nunber of done switches required
on a PCB. The use of predictive text input sinplifies text input for a
user, thougff¥leuse W keybomd ah thapebsent igyentient provides af keylwsd vithtary i s al so

foreseen. [g%ﬁ%hk@&ﬂ@ﬁtﬁ§p§§§énﬁﬁﬂn&ﬁﬁ&%ﬁ%mfuﬁﬁm&@%ﬁ@ﬁ%%ﬁﬁﬁ.'nventlon\Mll
becone apparent to those ordinarily skilled in the art upaQ revi ew of the

fol | owi ng déetkifpmiliasnhils plleped TR S gToRsSh ! Tefuces e SHRYFRAL | on i 1
conj unction kwstréamelaeo ﬁﬁﬁdﬁtﬁ@d&)ﬂdaﬂg{eﬁdﬂ@lﬁy&ﬁ ThRRNGE: fRESERLTION OF THE
DRAW NGS [0 11 nbo Q;dhnventlon mnkipnOM/be descri bed,

by way o 0 i, Rl i B BRSR or R BB ek o101 06 OSETL DS
Fig. 1 s aPﬁBdrhle ushoagmamvolhxtalpmmpﬂlﬁeswmmmfocamspmhomwme0f o which the

present inv is atop elevation of a typical
GREARA ¢ Fcﬁl @fR&Lé E’gls afsd ﬂu‘ese%n

handhel d device to oard 1 n accordance wi th one enbodi nent of
the inventi &#1fay i sOhgspispesly;an f%j‘mf"s qf gthe, prepegh invefien, Hill BRSOBF t he devi ce of

Fig. 2; Fi Gppafbni t5 thselokdiatily Stinte irth@ataipbidevied oﬁtﬁlﬁoldﬁfiﬂg@&cripﬁodzl g. 2, Fig. 5
is a Ieft si de eIeva i on o(

t he device o I.S_a keyboard
| ayout accorPHiFRgIE 5 ?‘flémeé'ﬁbo(g(ﬁlfen‘tgmmo&f mtcﬁlgurﬁb%sgﬁi thp ﬁ%@lﬁ?an%“ﬁg Fig. 7is a
keyboard | ayiguts.according to a further enbodi rent of the present
i nvention;

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]) Embodiments of the present invention will now be described, by way
of example only, with reference to the attached Figures, wherein:

Fig. 1 is a block diagram of a mobile communication device to which
the present invention may be applied;

Fig. 2 is a top elevation of a typical handheld device to which a
keyboard in accordance with one embodiment of the invention may is applied;

Fig. 3 is a front elevation of the device of Fig, 2;

Fig. 4 is a right side elevation of the device of Fig. 2;

Fig. 5 is a left side elevation of the device of Fig, 2;

Fig. 6 is a keyboard layout according to one embodiment of the present

invention; :

Fig. 7 is a keyboard layout according to a further embodiment of the
present invention;

Fig. 8 is a keyboard layout according to an a}temate embodiment of the
present invention; '

Fig. 9 is a keyboard layout according to another alternate embodiment
of the ﬁrescnt invention;




Fig. 8 is a keyboard | ayout according to an alternate enbodi nent of the
present invention; Fig. 9 is a keyboard | ayout according to anog? UU 0

al ternate enbodi nent of the present invention; -4 21 JUN 2006 E. ﬁglﬁs a
keyboard | ayout according to another alternate enbodi nent of the present
invention; Fig. 11 is a keyboard | ayout according to a further enbodi nent
of the present invention; and Fig. 12 is a keyboard | ayout according to a
further alternaige 10nbedtyiiatd 1a9butt de€ordirS8 HhothBY & RhAO embEFANhES the
DESCRI PTI ON [ 0012] .Generally, the present invention provides a reduced
keyboard P& IWGEBIPE devi ce, that provides the user with a standard
keyboard | ayouts: f; i j nt ai ni . e t of a
standard key patgfgqgaéﬁx\%éy%%ﬁWWe%ggg F[Hﬂg @hagﬁjlgh&gentb%gdggn Iof t%er é‘%%érﬁrtjed
enbodi meninventiti;ded a conplete replication of a standard keypad, various
enbodi nents of _t he present invention proyide only the nuneric |ayout of a
st andard keypaglgarﬂgpb%éilfthﬂarfih]éy“’m' acgplingsto jactiirther glteraate cybedime@hs on t he
keyboard. (PreseathdMiniglgr red enbodi nents provide a standard DTM- keypad,
but ot her standard keypads such as those provided on conmputer keyboards
are al so contenplated. [00131 By reducing the nunber of keys used to
provi de a q he present invention provides a nmanufacturer
t he abilipﬁhﬁgﬂféca§§¥¢$ﬁ¥ er of done switches on a PCB, and the anpunt
of tooling required to create the apertures in the front plate of the
nobi | e devi ce. The reduced nunber of keys al so provides users with the
ability t P21 uat Senerplyisthi present fnventon prewides a fetbeedkedoard far gampbde t hat

| d t M . i t Q. i d f |l 26, al bet i I ,
10" nuner 1 Geah I BooliRBLle et PRl et Riban@lafint DoefelRtifistcaa:
nunber of nleitsinimgntheomireric Ledt b apstend-ae Kegwall sueinds thDIMRI@opad. keys.

The presence of | arger, keys reduces the difficulty of actuating a single
smal | kenylPi‘é?e?1 spresintlyy pigtaredy egbpdimepk pgovides a complete replication “of a

standard keypad, various embodiments of the present invention provide only the

numeric layout of a standard keypad and position the “*’ and ‘#’ key in other
positions on the keyboard. Presently preferred embodiments provide a standard
DTMF keypad, but other standard keypads such as those provided on computer
keyboards are also contemplated.

[0013] By reducing the number of keys used to provide a standard keyboard, the
present invention provides a manufacturer the ability to reduce the number of dome
switches on a PCB, and the amount of tooling required to create the apertures in the
front plate of the mobile device. The reduced number of keys also provides users with
the ability to actuate larger keys in the same surface area of a device that would
otherwise be required to provide keys for all 26 alphabetic values, 10 numeric values
and at least two non-alphanumeric values. The reduced number of keys can now be
used to provide fewer, and thus larger, keys. The presence of larger keys reduces the
difficulty of actuating a single small key that is surrounded by other keys.

[0014] Referring now to the drawings, Fig. 1 is a block diagram of a mobile
communication device 10 in which the present invention may be implemented. The
mobile communication device 10 is preferably a two-way communication device

having at least voice and data communication capabilities. The device preferably has




[0014] Referring nowto the drawings, Fig. 1 is a block diagramof a nobile
comuni cation device 10 in which the present invention nay be inpﬁg@l{ﬁtlﬁ{ﬁ'
The nobile comunication device 10 is preferably a two-way comunfi i
device having at |east voice and data conmuni cation capabilities. The
device preferably has -5 21 JUN 2006 WO 03/056784 PCT/ CA02/01961 t the
capabi l'i ty, nicate with other conputer syste nt er net .
Dependi ng ‘ggr)]%[l e tunctionality provided by the devi (T?Cq{bﬁéﬁgsg\l/i ce may be
referred to as a-data nmessagi ng device, a two-way pager, a cellular

tel ephone with data nessaging capabklities, a wireless Internet appliance
or a dat a' ctemapabiigt ikcocomiewnicgte withvothér cympwiet kyetets toal hp hoemet.capabil iti es).

[ 0015] Wher | i I f1Qf wal m&é%’%ﬁﬁ?ﬂ' L.eations, the
device will Efﬁﬁg%?g%gﬁﬂgﬁgn%&%mﬁﬁ%ﬁ%r(llgécﬁbﬂsﬂpqsayig% 1, i.ng(?%di ng a receiver
12, a tran8yrptdaier messaging igvieps SoBNOHAE PIEBNDH S &eleghpop & BHe or nore,
preferably egrhastdeshabifes] AWifledhtemapRiane ofd @BRbhsunlbtiarnevidks, | ocal

oscillators 13, and a processj.ng nodule such as a digital signal processor
(DSP) 20. A& 'OFW%Bt*Q%ﬁ%YéWLLB%S% hose skilled in the field of

conmruni cat i ¢00%5] t he Wiked ihe dbdde e iegabled ffort twve-wop rpmmingatonpribesubsyst em 11
wll be dep . i o d i the device is
i nt ended togp‘%ggyrﬁé?ngggf%??ganpi e,o(ﬁgsmgg%n{ggf’%fug{g%?fégg!g? or a North
Aneri can mafsmitinld, dod essepiped compaptminsheaere opmaBIPsYRslAYEdMesi gned to
operate Wi t B} BefrCantdiii ie@¥ntS RPN €8, 1062 G¥BIRIRAS lafda SiYeisBRmodddt aTACTh nobi | e
communi cati on s%as._en‘l; .or 1X p %a ed,lg]?ta netvxlﬁrkgli,j11 ereas a device 10
i ntended f of**RaEt digit sﬁ?@d’ffé“ﬁ’é%ﬁ h 003?)8}1 appagnt (o Hesp Sy Pl et Radi o Service
(GPRS) comielt @Atdndimniatbay sieqantidilar dfsia 1f fhe Nehmotdeiaacoiagenr Houi rements wi | |
al so vary de %%‘%ielﬂ%gn %:c%nﬁﬂ(l&gati noriet ﬁliw{ﬂ%h&lgdevﬁgirsin e, inthe

aTAC Net Wor ks, mobi T e de

Mobi t ex and S I'T'e devices such as device 10 are
regi st ered operatd Borrpaamplyy; kdayise Hbdestingrhiorp Rlorfymegena marketamy jochudeat i on  nunber or

PIN associ at,edmidithiePBsysey 1€ Yesigndll (FIPSath GLHAHeSMBRIEY cbild1et wor k - access

is associated with a subscri ber.por user of _.a device 1 RS devi ce
t heref ore ¢communication system, DataTACT”pmobl’fle communication system, or (I)X C']A)\l\/gD

based data networks, whereas a device 10 intended for use in Europe may incorporate
a General Packet Radio Service (GPRS) communication subsystem 1_1.

[0016]) Network access requirements will also vary depending upon the type
of network 19. For .examplc, in the Mobitex and DataTAC networks, mobile devices
such as device 10 are registered on the network using a unique personal identification
mumber or PIN associated with each device. In GPRS networks however, network
access is associated with a subscriber or user of a device 10. A GPRS device therefore
requires a subscriber identity module (not shown), cornmonly referred to as a SIM
card, in order to operate on a GPRS network, Without a SIM card, a GPRS device
will not be fully functional. Local or non-network communication functions (if any)
may be operable, but the device 10 will be unable to carry out any functions involving
communications over network 19. When required network registration or activation
procedures have been completed, a device 10 may send and receive cormmunijcation
signals over the network 19. Signals received by the antenna 16 through a
communication network 19 are input to the receiver 12, which may perform such

common receiver functions as signal amplification, frequency down conversion,

-6-



requires a subscriber identity nodule (not shown), commonly referred to as
a SIM card, in order to operate on a GPRS network. Wthout a Sl I\“:zi[’ﬁi,m'ﬁl
GPRS device wll not be fully functional. Local or non-network

comuni cation functions (if any) nay be operable, but the device 10 wll
be unable to carry out any functions involving comunications over network
19. Wen r network registration or activation es have been
conpl et ed, &Swd)re(\%lg“ce 10 may send and receive communi catcwgg&%g#gnal s over the
network 19. Signals received by the antenna 16 through a conmmunication
network 19 are input to the receiver 12, which may perform such comon
receiver f ufibdringrBanas sddctoncdnd dieikd, bidciatlieeramplersptpueshewyn iddignl.conver sion, -6
21 JUN 2006 3 sel ection and
the liKke, \C%R?Qo ‘{lﬁg%%é“ngﬂ“%gy%&ﬁ nJe}siOL 5 lg&wapmgg(%“gg to digital
conver si on. mAW&IO@g}e}t gompRugicatign ﬂé‘@ﬁW%F‘%ﬁl %dE@Pd‘%FU?Ib@@ldQ@@“%F"gtﬁal allows nore
conpl ex COWMﬁ@némmla@ﬁmm&%ﬁeras@naﬁm@m@mem&sﬁecodI ng to be
perfornedlnthe DSP Inasl nalstot*t)hetransmtted are
processed, Wcﬂﬁ‘PSJEPP‘?P&“ﬂ‘bHL‘}I%Wd{S‘ﬁ %ﬁdbq% B¢ IWP1 8 ¥y the DSP 20
and input t Qadsiaiter 14 fansigitdl teanalbgd cérﬂérmdl gneqlm:hcymp canvarkiog firerimg.er si on,

frequency up. . er si - | sm ssion over

t he conmuni caﬁll%gérﬁmrlle dou%?%b{n %{m ﬁgm%{lr}]%a,rll%e{ﬁ%%a@[vga%iﬂ% e DSP 20 not
only procesd&s communi cation S|gnals but also provides for receiver and
transm tter (@@t r ol .tHEQSSPeXRAR! Sy hla@essG@baﬁmﬁﬁmoh%Qna@ buCAFITUNI cat i on

signals in the receiver 12 and transmtter be ad ively <controlled
t hrough aut SFesidssciop aeeve St FraFmier el Fie ?Wleg% Pﬂi&i e DSP 20.

[ 0018] The demmmaﬂ(ﬁ sﬁghﬂiafablrybew&cimdﬁsuaasupmnépmapdaegﬂapnv% that controls
the overal |l .oRgsab-0n BlodiEslEth e axRIMMUSRNLON L BBP3G ONS, pref erabl y

i ncl udi ng at eas u&% T TS T T I'ons, are perforrred t hrough
t he conmmuni defislon s’ﬂigsiystteemplefembhh@dndesﬂWW@%% YBt @Y i nteracts with

further devigs, améﬁmmea%@ RnhiiSti SREE, ,;&eraui B@kugRory 24, random
access nmenory (RAM" 26, auxiliary |nput/out put ghe 9 subs st ens 28 seri al

port 30, keyigalet aEPQ VO@%@WCMHS, (AreCPEBTRSH mmunication

subsystem 11. The microprocessor 38 also interacts with further device subsystems

C""‘

such as the display 22, flash memory 24, random access memory (RAM) 26, auxiliary
input/output (/O) subsystems 28, serial port 30, keyboard 32, speaker 34, microphone
36, a short-range communications subsystem 40 and any other device subsystems
generally designated as 42.

[00191 ~ Some of the subsystems shown in Fig. 1 perform communication-
related functions, whereas other subsystems may providé “resident” or on-device
functions. Notably, some subsystems, such as keyboard 32 and display 22 for
example, may be used for both communication-related functions, such as entering a
text message for transmission over a communication network, and device-resident
functions such as. a caleulator or task list.

[0020] Operating system software used by the microprocessor 38 is preferably
stored in a persistent store such as flash memory 24, which may instead be a read only
memory (ROM;) or simﬁm storage element (not shown). Those skilled in the art will
appreciate that the operating system, specific device applications, or parts thereof,




36, a short-range comuni cati ons subsystem 40 and any ot her device
subsystens generally designated as 42. 10019] Sone of the subsy t1eg'ﬁ ?Iaé)wn
in Fig. 1 perform conmunication- related functions, whereas others N2
subsystens may provide "resident” or on-device functions. Notably, sone
subsystens, such as keyboard 32 and display 22 for exanple, may be used
for both Lcation-rel ated functions, such as enterjn t ext nessage
for transcn\?sm oﬁgﬁver a conmuni cati on network, and delﬁr}gé&fﬂgysﬁlldent
functions such as a calculator or task list. [0020] Operating system
software used by the m croprocessor 38 is preferably stored in a

per si st ent siapbetempahilpbadell fsha yobatiferstore2edch astRAdM 26vdyis constoplgel be a read only
mermor y (RO, Blocib flohifun 84561 3060 hPERL «b00h xalipsn) - Those skil led in the
art will appreciate that the operating system specific device

appl i cat i ond002Hr parThs mirearesewor 38:7in additoyp POEETNG PO HEHGY: PCT/ CA02/ 01961
may be termgfe&&dbiyxenéba@@&alﬁbmsﬁoﬁnay@ip@lcpﬁoﬁs SR ®visd)BlpraagerRAM 26. It is
contenpl at e t hat, recei ved conpuni cati on m%na{ﬁ?n@}/ al,so. be stored to RAM
26. [0021] PHT ARRlisas orsb coproBsic dhvisy pgerpogh elyding S B EES ng system
functions, cpaeinkatidalapplienahd fesexenge will el bs xfiglivd pethaggice ¢t i ons on the
device. A predetelmned o s8l.ah %Pa%dtﬁ&t.ﬁﬁﬁgémmg o E)QH&[thaaﬁ)fis' ¢ device
oper ati ons, neluai ng déA'ta and Mol ce co nication applications for

exanpl e, wi Ibe apersawel infprnigéion manpger (PEY) eppliqatien hywing e ablBy gAYy manuf acture. A
preferred app} nGald Bf if-RdfeliBYo BR dRRASH QAL blthe: Haich e-may be a personal
i nformati on manager (PI.M application having th @%ﬁlllt to organi ze and
manage dat a SPEMAESVERLY XPiFs HaLsAPPHRImENE, ppddaskd ’FS‘@% 2™ Fuf™hot linmited to
e-mail, calepdsrstoeasariukl, bevivhiaBle R itHe SlpvieeDp dicilitaendrsge ofl FM tiask itens.

Natural ly, aqne or re Y ( | il the device to
facilitate Stor %tngﬂe’‘l”rge'fmﬁIleérgijggah%I aap]?l ] %%’rrzv O%igslie%g e e a%@hyg%&g?

_ evice. M application
woul d pr ef eraabteseivaaute ittrirevia e Wireless peywasle Anla prefereedrembesingeat, BaFBL i t ens, via the

Wi rel ess nety@rin, bid QbR GhitkeRfkde HAGEBN bnd tfaRed”WM thlatdesi t €M are
seanl essly int eq{lat ed, synchroni zed and updated,, via IEEPN%r el ess network,
L

with the devieterky¥id} the dvise PEEDREIPPRYING 483 1TRSSFREd OF HQsts 8sociated with a

host computer system thereby creating a mitrored host computer on the mobile device

a

with respect to the data items at least. This would be especially advantageous in the
case where the host computer system is the mobile device user’s office computer
system. Further applications may also be loaded onto the device 10 through the
network 19, an auxiliary /O subsystem 28, serial port 30, short-range
communications subsystem 40 or any other suitable subsystem 42, and installed by a
user in the RAM 26 or preferably a non-volatile store (not shown) for execution by
the microprocessor 38. Such flexibility in application instailation increases the
functionality of the device and may provide enhanced on-device functions,
communication-related functions, or both, For example, secure communication
applications may enable electronic commerce functions and other such financial
transactions to be performed using the device 10.

[0022] In a data communication mode, a received signal such as a text
message or web page download will be processed by the communication subsystem
11 and input to the microprocessor 38, which will preferably further process the
received signal for output to the displ;ay 22, or alternatively to an auxiliary I/O device
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host conputer systemthereby creating a mrrored host conputer on the
mobil e device wth respect to the data itens at |east. This would H# 2006
especi ally advantageous in the case where the host conputer systemis the
nobi | e device user's office conputer system Further applications may al so
be | oaded onto the device 10 through the network 19, an auxiliary I/0O
subsystem al port 30, short-range comrunica ystem 40 or
any ot her ‘éﬁl t%%P‘le subsystem 42, and installed by a tp'ggféﬁ?mzﬁ)'fé%fhe RAM 26 or
preferably a non-volatile store (not shown) for execution by the

m croprocessor 38. Such flexibility in application installation increases
the functi @da bdeyofodevithd) tgyviloecmpae day itgusoviide emahmessages fon- devi ce

functi ons, ﬁ%ﬂvnlgga&lsqaa itofi 3° bR bisRRBy OborhiRNupifiinagXanpl €, secur e

comuni cat i on ications may’ ena roni ¢ comnerce functions and
ot her such #¢¥h PfatPlePh?l?eéYF@d‘aPP‘b HSCOPJ@R"&@‘ ]B@rtf‘%ihﬂ’éad 2 sndrgssibhe devi ce 10.

[0022] In aaﬂlaﬁﬁla@omsul&aﬂsl Sieh am@sedateﬁleﬁﬁy et bsir@hatedSdvedn as a text

nmessage or ownl ocad w rocessed t he comuni cati on
subsyst em fﬁm’ﬁ‘ﬁ‘&g‘i‘%ﬁ‘ﬁwmh(ém?%’émﬁfmﬂﬁ §"§’§¥F &% which will preferably

further prod¢#e3y the For eviee catmsiogivas, dvemll @pdrgion of chet degicelil8d ay 22, or
alternativel i 3/ 056754

PCTI CA02/ Olg%bf %ggs?ce%}!o% ﬁ‘g‘é@e&é‘g%% \Y dlzé%tgr%jg&npg%ggpuggg itenms such as
emai | messagesgker 3¢ andosiznals fer, ﬁaﬂ@ﬁﬁ@“t‘ﬂ%‘“l@éﬁ%ﬁ% by migpphens 36s preferably a
conpl et e al R@RAME Vofee ok GNdIO HOsuBiysthRd gﬁb%@-&d@%&@g@a@omgl conj unction

with the display 22 and OSSI bl |/ O devi.ce Such conposed
items may tHEHYS g 193y 2458 by impisee %‘é’f’%’ﬁde M‘}é’ﬁi’%ﬁ?o t hrough t he

comuni cat i Q,atp&ubﬁxyﬁtammadcbmplisﬂeﬁaﬁmaﬂpmmhdesp]sakmﬂﬁlﬂteaﬁeaplamsz overal |
oper ation of th so(Tl)e us p 0V1d§ %n"éf?:%l% gryfltf%l 1119{1& oma3c3!ﬁm%1g§tgl gnat hat received

signal s V\oulmc?yprefer spea l's for
transmi ssi orduwmlqﬂab&cegéhemmﬁe@wbyaﬂael#ﬁ@femﬂwowmplw ternative voice or

audi o |/ O suyp@yst ensraUcha 35 30 P IFEE 1 REFABANIE 60 ibpiiiines uPsYSt em may al so
be i npl enented on the device 10. Although voice or auog wﬁ{cﬁnal output is
4

preferably el fighbdassaia PPA)-tyrs, cfﬂﬂﬁ‘“‘il‘ﬁg""sp A e display 22

synchronization with a user’s desktop computer (not shown) may be desgable but is

an optional device component. Such a port 30 would enable 2 user to set preferences
through an external device or software application and would extend the capabilities
of the device by providing for information or software downloads to the device 10
other than through a wireless communication network, The alternate download path
may for example be used to load an encryption key onto the device through a direct
and thus reliable and trusted connection to thereby enable secure device
communication.

- {0025] A short-range communications subsystem 40 is a further optional
component which may provide for communication between the device 24 and
different systems or devices, which need not necessarily be similar devices. For
example, the subsystem 40 may include an infrared device and associated circuits and
components or & Bluetooth™ communication module to provide for communication
with similarly enabled systems and devices.

[0026] Thus, it will be apparent that handheld devices of this type perform a

wide variety of complex functions and it is a challenge to provide a keyboard which is
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may al so be used to provide an indication of the identity of a calling
party, the duration of a voice call, or other voice call related 1

i nformation for exanple. [0024] The serial port 30 in Fig. 1 moul% ngﬁgply
be inplenmented in a personal digital assistant (PDA)-type comunication
device for which synchronization with a user's desktop conputer (not
shown) nmay be desirable, but is an optional device conponent. Such a port

30 woul d euRibieitlp cofighett @ ARtchPIR! RIHANGERR: dhe UBRJRN] QIeVRE Nk iAWk ce or
software application and woul d extend the capabilities of the device by

provi di ngPfayide ffeoresessparievs! of Sinctipnadityiteanireshbls theassethe devi ce 10 ot her
than thro W s i Lon .network., The alternate downl oad path
;tgir%gfe bg?%? elg aﬁ@ﬁrp%gv Cp%t': A8 08 &%ch showd thé El%wct‘e{_}g)ualél An'tw

may for e an encrypti on” Key oh ice ?hrough a

direct apicésdhdaSronehomih@sanahdta bk ddusingn 82 CThio Ridwoalkd sticiythe Nédatién Secur e
devi ce copmuni cation. [0025] A_short-range communi cations subsystem 40 is

a furt her °bpeipHanal waarrdndeticarid.cnnikg vidseof Hie domeruhd.cBerOl Bet ween

t he devic : }q]:E£].$, t ' i ch need not necessarily
be siml a?hgdfeh\}?gfe]? 0 %@Egﬁﬁ?’%,’ %&ﬂﬁf@%@%"%&m i nclude an infrared
devi ce anf0@8koci at Big. 8iis autrdrs véav of drgpdavéset Thefroat Bbustig® hddbeveral

comuni cation nodul e toetprO\ili?%ﬁ fO{. [of0) nication wth sim]larly enabl ed
syst ens aREFIERES 1R ALCOrPIHS & by of inpyiand qytpul deVIresn A (PSEFeT 9AndiFRIFY devi ces

of this typahBsdr@3MaRd ib@BhNR dndt ¥hoWhn) &wyhﬁﬁ%ﬂﬁwﬁa ithflthelfrdnf @
chall enge to provide a keyboard which is -9 21 J 2006 sufficiently
conpact t eurfeect) phehe devivd housing. dtrefenably) athe spbaked dv ipositibuad stivetthe pr ovi des

the necessary lsevel af functjonal] requj red by the user [00271 Fig. 2 is
a top vie l_sg%ytzﬁeneﬁﬁ@?ectg? 0&/311% ﬁogi]%{},/bgiqgﬁ%“,ag iaBéroﬁgﬁ%I%Hdn iﬂ%e WS eces: a
front hougiiddle 20 thefdnesiifiel J00ThtRGedkdr 631k PotibNedRAfAe ThO WRplaperd, ocat i on
of an optional infrared device 54. the right side of the device 10,

there is Beloy theatnekerdi2, sl fisplay 22 spueunded, perdesllyiinchediont serface fowheel
G A A e
speaker 63f thai diglay ma 2Alsoklsy tiilined. BRe amsomitesr Spizofrefefdabdy lahednn chise
pr ef er abl %rogong{%;?odth\émd%sgia@ the front
[0029] The keyboard 32 and microphone are preferably mounted in the front
housing 50 below the display 22, although alternatively, the microphone may be
positioned between the display 22 and the keyboard 32. The keyboard 32 is preferably
positioned centrally in the front surface 50, in like manner to the display 22.
[0030] The keyboard 32 comprises a plurality of letter and alphanumeric keys
32A forming, in one embodiment, a QWERTY style layout as described in more
detail below. In addition to these letter and alphanumeric keys 32A, the keyboard also
includes function keys and an optional spacebar key 32B. The functions associated
with these keys are determined by the layout of the inputs. Alternative layouts
according to specific embodiments of the invention are illustrated in further figures.
[0031] Fig. 4 is a right side view of a device according to an embodiment of the
present invention having a plurality of inputs. These inputs may include a
thumbwheel 56, cursor keys 58, 60 and an escape key 64. Other inputs will be
apparent to those skilled in the art. Although Fig. 4 shows a layout of these input

devices where the thumbwheel 56 is preferably between the two cursor keys 58, 60
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surface 50 of the device housing. Preferably, the speaker is positioned
above the display 22 near the top of the front housing 50, and . JUNZWE
approximately in the horizontal mddle of the front surface 50. %
speaker 62 is positioned above the display 22. Below the speaker 62, the
display 22 is mounted centrally in the front surface 50. Although a
rectangul ar display 22 is showmn in Fig. 3, other geonetrical configurations

of the di apd e EBMpeASBDR BHloW tELHumBIheELES MickMvSybsts RAST 85aBE Y
| ocated in close "proximty to the display. [0029] The keyboard 32 and

m crophon&sesk e preferably nounted in the front housing 50 bel ow t he

di splay 2 t hoygh t,0 vel he n c hone, may be osi ti.oned

bet ween tﬁﬂeos‘g’ spl g% ggg ézﬁ{lgﬁ%vﬁ?‘e’%%foté §e\§%e_. Nfaﬁgp e%%{fé‘? ﬁeﬁg‘ﬂ OBtﬂE?erabl y
posi ti onedideeof rtht | devide tihether pitserly fileerakld, etdbollinkpt, M@Reh ileerhhe di spl ay
22. [0030] The ke%/board 32 comprises a plurality of letter and al phanuneric
keys 32Aem89(§*m§,s may lgpade Enyb devieaston thisoeRimonstepyisagedyesihodimenidber i bed i n
nore det gj [ 4 ity e | i ys 32A,
he. keybo oy Afiudithed 8 e B2 RRFRANE Tt Gl BERAPIPU BRILE 10T 200
The f unct hambordssaicdexiced Otiwir hherhine Sentodinsenty whetetigpuid medpliybetesnl thyout  of

the inputs. Alternatjve layouts according, to specifjc enbodinents of the
i nvent i on % &df5, IOHEfi‘{FB&@’(ﬁl Dyt 3F PHOAded: &’L‘Jl? be Pn‘i[fﬁf@@»(ﬂ’y thoge Skﬁlllgg ﬁ?i ght
side viewggf a device according to an enbodi ment of the present invention
having a plurality of inputs. These inputs may include a thunbwheel 56,
cursor key¥38B, o60hekeytwardarmgemkayasdiust@leddn thefigurss 0412lis desigmegdpar ent t o

t hose skill.ed.in.the art.. Al though.Fig. 4 shows | ayout of these input
dev ces WIEPEEHEE ARG BRHHE it B alipioBar T bhadinaraiiedr keys
58, 60 -10f 2otk UibERMbRfic ards! ehigts Gap ekdys YhdAng Sqmlgelaqunabaec LauEswhage!l 56,
alternative |ayouts may al so be wused. [0032] Fig. is aleft side view of
t he devi calphpgimgristeys ahicheomgsrondriokaysorving a leasi o abphabptéc walye.@adin t he

oresentl .l i ARRTAIREL MRl YD LUGHIRLS SIS E Ry oot

i nput devices on one envi sage Inpu

i |'I'ustrat end aiphéniugnerie leys arecarf@igod as ddytvoudld e ek stagidd kefbddad lgewud.ce to
create a ft hand oriented devd'jce. QO her al ternate enbodi nents where
i nputs ar gr}qeﬂ appelge ctranged so that the numeric values of the alphanumeric keys

correspond to the layout of a standard telephone keypad. In addition to alphabetic and
alphanumeric keys, there is at least one command key which allows the user to toggle
between keyboard entry modes, so that the user can easily enter only alphabetic
values, or only numeric values. In certain embodiments other command keys are
present such as a “spacebar” key, and these keys may be shared by a numeric value
such as zero. The following embodiments illustrate QWERTY key layouts, though
other standard configurations, such as Dvorak keyboards, are contemplated.
Reference to a standard keyboard layout should be understood to refer to QWERTY,
Dvorak, and other known keyboard configurations.
[0034] Because many of the keys correspond to a plurality of alphabetic or numeric
values, the number of keys required to create a standard keyboard layout is reduced.
This allows for a savings as fewer buttons need to be attached to the PCB.
_Additionally, a reduced number of dome switches are necessary to allow the keys to

operate in conjunction with the PCB. A reduction in the number of keys used to form
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two sides, or redundant inputs are provided, will be understood by those
skilled in the art. [0033] The keyboard arrangenent as iIIustrat%q hﬂb@ﬂf
Figures 6-12 is designed to mnimze the nunber of keys required=*t'o a
keyboard. The keyboard is conprised of both al phabetic keys, which are
keys having only al phabetic values, and al phanuneric keys which correspond

to keys hayj | east one al phabetic value, and a j al ue. The
keys are p g@gﬁgéé that the al phabetic val ues of thelg#gﬁg%@%¥c and

al phanuneric keys are arranged as they would be in a standard keyboard
| ayout. The keys are also arranged so that the numeric values of the
al phanuner i thelkegbsard allvws & p comalspowtirgiaiudtioy tuike toflingpregtimhdanake the| ephone keypad.

[ addi ti on b 3l ANAHkIcE o eaiPbRLBAUIRI §rGrdifisn, sld 8oy oft | @St One

command key wr ) ows the User to togg _between keybdard entry nodes,
so that the desigar Thig hensfisjagdheld, device gpnplagiipms Afeq paadhelddeyiess aryr only nuneric
val ues. |In egjohikk ProflefeRel BRMESH 8fesher command keys are present such as a

"spacebar"” and f{he keys may. he shared a nuneric yalue such as
e 1 i ng BhEPHEHE SR dSpR I R o
%tper stand&md3amnfhghﬂmmhbmkmmguhhaﬂsﬁﬁbmmkhmﬁmyhoﬁagfkshwg contepplated.
ef erence t . to refer to
QUERTY, m3??%@%%%@%%@&%%@%&?@9%ﬁﬁ%{*ﬁ‘ﬁ“ﬁ%‘?. oﬁr?.é’ 00341 Because
many of t he Thelpeendayis iaapwadinied & helsorclic Phapacigrassignppmba Fied or nuneri c

val ues, the guggiper Ofyeki@yidadi RfRighe® N utELAER: @nbolimbtdar dheleyboard | ayout is
reduced. This allows forw$@%3%%n%s as to be attached to

| 1 but t ]
the PCB. AJEPYHHg Pt ig ﬁlHdﬁﬁﬁ?gﬂg&ﬂﬁﬁﬁmgaﬁygﬁggjﬂ?e necessary to

al | ow t he kege fdmas thopakiat eleplioncieppad with maubenadl thoupin@ aPBriskAnd 2duction in the

number — of k%xgnldrgr\%golt thg g{e ks 1(1)(!3111 i]#gmr%ge%@ mes()%./ ﬁﬁ:—bﬁ%ﬁﬁ £ET/ CA02/ 01961

t he keyboar s for orresp uction in the tooling required
t o make t he alphsmomerickeysdn thej 8P hayp pasnnumeeals apdieticrs ap Bejepossitleigleesost  of

production, 1Rk &MERnE dnYipRibericd@s 1D is aTley ik 8P hibkaBetbanstsgl d devi ce
manUf actur erp?acc-zsdI brégige trlltf‘:Jl Pog rll‘g\lr gf I%(yasv tI)nCeS era}s{dg of Rg %lglggm?xgeng rkgy%gdei‘ﬁ!s vely smaller in
Sl ze.

allows two letters to be assigned to each of the keys in the top row to form the top row

of a standard QWERTY keyboard. The second row of the keypad is augmented on <;he

Fefit side- by an alphabetic key, and on the right side by 2. command key, which in this

case refers to a key with non-alphabetic or numeric values. The command key on the

right side of the central row corresponds to an ‘ENTER’ or ‘RETURN’ value. The

bottom row of keys in the keypad is surrounded on both sides by command keys, one

" corresponding to ‘ALT’ and the other corresponding to BACKSPACE. The asterisk,

zero and pound symbols of the keypad are all on the bottom row as is common in

keypad design. The zero key is shared with a key value corresponding to the spacebar,

while the asterisk in conjunciion with the ‘ALT’ key can be used as a numeric or

alphabetic lock, The pound symbol can be used in conjunction with the alt key to

effect a ‘SHIFT” or ‘caps lock’ value. Thus the embodiment of Figﬁre 6 assigns either

two or three alphabetic values to all alphabetic and alphanumeric keys )

[0037] This embodiment of the layout has three rows of five keys, 31, 33 and

35 and has a space bar key 32B and two function keys 32F and 32G below the three

rows. In the first row 31, the middle three keys have alphanumeric inputs and the end
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[00351 Fig. 6 shows one possible |ayout for the al phanuneric inputs on the
keys 32A of the keyboard. Although the enbodi ment shown in Fig. 6ZzitngINaigss
keys representing up to four different inputs, each key nay represent nore
or fewer inputs. The inventionis inno way limted to the specific
character assignnments in Fig. 6. [0036] The keyboard of Figure 6
illustrates a first enbodi nent of the key |ayout of the present invention.

A central xeRChdve et KRS FHEH %éﬁ{]ﬁﬁﬂ‘let}%i‘std@%hgﬂ id ﬁsia@giatgg%ifh%ﬂsasﬁ hﬁ%st andar d

t el ephone keypad wi th nunbers rough 0, an asterisk and a pound synbol.
The keys kdier ebpaeiaisndn dhe aenond irewyv3dd,ubs middler bueghkeysadrave aplphumerieri c keys

in that t ha ral.s d.lett S, t heih.ppsSsi b ues. In
thi s emborPin: et REF Ba® 109 Rl °Te B3 b opRBE e BRTH BET

val ues, i RETIJFAC éhubeBdcdaset dfahis dfput O Ofro kefitmotkeSh i Bis SiwdS3 afe dable

al phanuneric keypad. This allows two letters to be assigned to each of the

keys in t ABOFalsd Wil e iedersharasters prhilg ey 32Tangi32d fae epchyapmrintedeyithar d. The
second ro t [ f4dy 4Si betic
key, and glr}g{t%e&%%%gsi éeé%glggﬁlgt(g@ngral%) u&g@? ﬂ\ﬁﬁl%ﬁ lig(rjflg%%y%@dqgg%gn?ef ers to
a key wi t bharacteral'GhebEt arel @t amiuthee tkieg 32Risuasociatb® withrth@clthriests 6N, thie  ri ght
side of the gie,ntral row corresponds to an ' ENTER or 'RETURN val ue. The
bot t om r ofibf keys in the keypad is surrounded on both sides by comand

keys, one[pgag] r eSRand sl o 34\ifle nifde Hiee %Efbeﬁav%gagﬂ}%rﬁ{grﬁ% H%H SO TRACKSPACE.

The asterisk,” zero and pound synbols of the keyp the bottom
row as i slefiommeinkéyn 32Hesqtnds dasAGH. kefhw aevess kpscidl scheraateed that tayabkey val ue

correspondin t.he space , ile t asterisk.in conjunction.with the
TALT ey Selfielsd MUE RIS Ry R iy oL TBONES B SPh A5 Ly nbol

can be useghjiuictioanyidn éd ADTVkdyBIHEtha userkiBYabledto &icbRCipedal Hdrdcters @F ' caps
| ock' val ue. Thus the enbodi nent of Figure 6 assigns either two or three

al phabet i 8ybely it kaowm) al phabetic and al phanuneric keys [00371 This

enbodi nmen t he | aygut . r [: , d 5 and
has aI spa Oedéggr key %@ﬁﬁ‘fl% @gn‘a{: [ o%?l&%gﬂéyfgﬂéﬁﬁdp%%lﬁglag&v the three
rows. | n BACKSPACEMew Sdhentths keyBIR id depeesséd; ey taseinphtpthanwa® iade i Nput s

and the end -12 ﬁ){l JUN ﬁ%o keys h?ve letter inputs. Each key in the first
row 31 i sTAOEHICH RIPTIP rgsgign of k32K wtdelstedehar acters. I1n the second

row 33, t{m40) ddl epf Rk e 3BauR ﬂdﬁt&aﬂméyg are alphanumeric and in this
example, the key 32M is associated with three letter inputs - namely, ‘Z, *X’, and *C’.
[0041)] The SPACE key 32B is centrally located below the third row 35 On either
side of the SPACE key, there are function keys 32G and 32H. In this example, the
right function key 32F (labelled A } is preferably used as a CAPS key to create
upper-case letter inputs. When the A function key 32F is depressed, any letter key
that is subsequently depressed will be inputted as an upper case letter.
[0042] The left function key 32G, (labelled ‘123°) is preferably used as a
NUMERAL key to access numeral inputs that are labelled within the dotted lines
32C. The numerical inputs of the keys that are within the dotted lines 32C form a
typical DTMF keypad. Having these keys form a typical DTMF keypad makes it
easier for users to enter such numerical sequences as a telephone number. It would be
much more difficuit for users to input telephone numbers if the numerical inputs were
laid out in the manner of a QWERTY keyboard.
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inputs. The left-nost key has letter inputs. The | ast key 32D has an ENTER
or RETURN input. Because of this input, the two | eft-nost keys |n2t1h_;|_m3g]§ﬁlv
33 are each associated with two |etter characters, while keys 321 and

are each associated with 3 letter characters. For exanple, in this |ayout,

the key 32] is associated with the characters "G, ‘H' and 1" and the
key 321 is ted with the characters "J', K, [0038] In the
third row \ggﬁ’ﬁ(ﬁ%}gi’im ddl e three keys have al phanunerl (,PCTWO&%IThe

| eft-nmost key 32H acts as an ALT key to access special characters that may
be associated with each key 32A. Wen any of the al phanuneric keys are
depressed i r[0043]0n1 UNwhdnewr Mk 1103 tthrtdlkdy IoG)is iebsed,fhendttﬁaﬁﬁmptﬁs able to access
speci al char ol s .(not kn -nost key 32E
TP he ¢ ni o bt e porelihes il STOKR ke bR sl ik R VN CL P55
is depr essedlrelamyfedtv‘émtevqrnmuﬁ”thbdaatysm@smdﬂydqpmsedjl ately prior to the

depr essi on ct604 y 3 7ﬁﬁin%&?gsemgnqgﬁll%mrﬁeﬂtJfla%pgegénfﬁ{venﬁﬁﬂ AP, the mddle

three keys are ‘al phantneric and I n examl e key 32M i s associ at ed
with three |t ’9‘?3?"'31} fipntRigure T dhpgoypad azangeryent pPrgyidps “ﬂ@fandfm{ Bowil The SPACE key
32B i s cent n@yphy ibrog abighoie k@ Wrteh @ipkabitc dvaluedV asinédn e bdch et hsi de of the

SPACE key, re ar function G In this ex the right
functi on keippg*f'#m?qc S@Iqeéﬂmﬂecsthﬁt dba'é g@é%q%%ﬁ%gﬁvaggsgewﬁey to create
upper - case ltetdckkey, whatas the \bfnbwlithdne of Figurente had afovied for3iBe alphalgépr essed, any

| etter ke ?[F&f as an upper
case Iettgr @%&45 as$#%§%2f%%{’ ldlﬁctl ongéégq%gg&eh énPtIB%cfEE?B ) is PP

pref erabl y d%%m&sﬂdd{ey ReUEPRIding|Eth EW@ESSI@GWBRVE‘H&I&%SFFMH@W hat are

| abel | ed Wity Bhubdd fovwl @id @6 ‘IHINE SralusdeiChe PO 1Y KR HeSPdeplhcBPwHiiSa Of t he keys

that are within the dotted lines., Cform keypad. Having
t hese keys fgé%élpm%g’e&‘}m[#ﬁ/&f YIPER &% OFaf"%v@tgg}TeeaFte’?NEF Pusers to enter
such nurneri C]Ehhstﬁmﬁﬁm&nomgﬁselmmhokwbmmenwhérnmmmo much nore

difficult foq

i o out 1 n AR Rl b i QRN B BREL Sl k) ") N 006 0 03/ 056784
[0045] In the embodiment of Figure 7 each key 32A is associated with at
most two letter characters. The RETURN key 32K may be located on the right-most
“key of the third row 35. The BACKSPACE key 32L is the right-most function key
beside the SPACE key 32B, which is Jocated below the third row 35. The ALT key
32M is the left-most function key beside the SPACE key 32B. Unlike the layout in

Fig. 6, the keyboard layout in Fig.7 requires extra keys outside of the keyboard in

order to access the numerical inputs within the dotted lines 32C and to access upper-
case letter inputs. .

[0046] Figures 8, 9, 10, 11 and 12 provide further embodiments of the
keyboard/keypad of the present invention. As can be seen from these Figures,
alphanumeric\keys bave one numeric, and at least one alphabetic value. In addition,
alphabetic keys exist which have only alphabetic values. These keys can have one, or
a plurality of values. Command values can be located on either command keys, or
they can be co-located with either alphabetic, or numeric keys. In each embodiment,
each key can be categorized as an alphabetic, alphanumeric or command key. In the
embodiment of Figure 10, the numeric' values of the keypad are located on the left
side of the key configuration, whereas the pound and asterisk keys are Iocated on the
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PCT/ CA02/ 01961 [ 0043] Whenever the " 123" function key 32G is depressed, the
numeric inputs that are |abelled above the letter characters on thebsdUKeis
within the dotted lines 32C are inputted whenever one of these keys is
subsequent |y depressed. [0044] Figure 7 illustrates a second enbodi nent of
the present invention. As can be seen fromFigure 7, the keypad
arrangenent provides a standard nuneric keypad for a tel ephone set. The

al phabet i ggmadides AdaHiogned o ArRashal %eyﬁ&@wi@'aﬁ&ﬁ@ﬂﬁedohﬁn&ﬂ%m@ti&xs 3¢ r anged
that such that only two al phabetic values are assi gned to each ke

wher eas t Besefons skathed iarthepg il rerdiladppreciatsctiatf the 'Irm’ﬂ'@ea@epm%{b@tlﬂ% val ues
to be assj certalin al nuneri,¢ keys. .ln t enbodi nent to Figure 7,
t he commh%&%gaf%%g(rﬁrﬁgg%%rn%sleﬁgp%r?%mnﬁ%fﬁhor i %@gﬁy%r%gl(f “to the second

from the[(®ay} omAigwe Siltbsirites adhfbbdinvéit WE (R prdientpavddiol eyhdiés theen
replaced with a_ " BACKSPACE function. The ALT' value now is co-l|located

with the siadndard XINEkeyparlagoutni2Ceimtsaroduned b thejcgnier of therlsyberrd 32- keyboar d

b phabet | Ros 33, TPk IS0y iie AIGAGRCF E UHTRWER TR I0RE B 8200
key. 32A i keygds eonjahetibmwivith thd ‘ADDSkeyt Vaumdett thes lethamads,ck ssedectREEURN key

32K may be | ocated on the right-nost ey.of the third row.35. The
BAWSPA@nge%Q@g?@hFﬁES mPEsEe s WReh inpglphabgtic pode.dic 1 KCEBEMES key 328,

which is : ‘ & Rt T, i ft-nost
function &ﬁg‘ﬁ%ggu ggﬂlmeégi%A%%PEgyégigB.gaﬁﬁ’l g.%%@@?%%tg%% tlg?gerédg t he

keyboar d Thyd0t kény Wwhep i thegalphasinexicr modg ywreutasi tie ‘SPACEeBABYbThe d i n
order to t ,nu j Jgnputs within the dotted, l.ines 32C apd to
Sccess: upiERERSPESy HTRENThR L K88 s Biirbdetess) e o Kol o 5%, 207, 5
provi de f pid ¥®fespsppodiynent s of the keyboard/ keypad of the present

i nvention. As can be seen fromthese Figures, alphanuneric keys have one

numeric, HM4Sht | eBigurechdlusirpliespeembodimant of the prekent inypntionavhereinethe ¢ keys
e ;

o ura | 1y ap iRt PO kAR BB C S atiSuuclO Ao BS AL BRKE B Rowe', 2

or they BhB3adas proeiiakk thirédrosistdfarstaldpliQWHERTY deybuard he ‘keysy, | n each

enbodi ment, each key_ can_be categorized as an_al phabetic, _al phanuneric or
command k &y/conypcing Wi@ﬁgﬁd‘f‘%nﬁeﬁb oupg é’ﬁk’é‘" thg lefimest kgrit rew Jaiyesedde t he

keypad ar gndnae 8b&fteR ighiBetlc®ind numeric modes. When in alphabetic mode, the # key
serves as either a “SHIFT” or a ‘CAPS LOCK’ value, so that capital letters can be
entered. This layout provides a keyboard configuration where no more than two
alphabetic values are assigned to a single key. The ‘0’ key, when in the alphabetic
mode, serves as the ‘SPACE BAR’. The ‘BACKSPACE’ key is provided as the
rightmost key in row 35, and the ‘ENTER’ key is provided below ‘BACKSPACE’
key.
[0049] Figures 8 and ¢ differ from the layout presented in figures 6 and 7 in the
positioning of the ‘BACKSPACE’ and ‘ENTER” keys.
[0050] Figure 10 illustrates an embodiment of the present invention, wherein the
standard DTMF keypad 32C is provided over half of the standard keypad. Nine
numeric values, are provided across the first three columns of rows 31, 33 and 35. The
‘0” key is located below row 35 in a position that is relatively centered with respect to
the DTMF keypad. The “** and “#” keys are provided in a second half of the
keyboard, so that only the DTMF keypad layout of numeric keys is fully provided.
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side of the key configuration, whereas the pound and asterisk keys are
| ocated on the -14 21 JUN 2006 right side. Additionally, a directiphdUN 200§
keypad with additional command functions is present. One skilled in the
art will readily appreciate that the directional keypad could be replaced
with either a set of directional keys, or a joy stick type device. [00471
Figure 8 i ?lb—ﬁ({g es an enbodi nent of the present in i erein the
standard [# ge@%ad | ayout 32C is reproduced in the\ﬁggfﬁf\@@w\g t he keyboard
32. Rows 31, 33 and 35 provide the three rows of a standard QNERTY
keyboard. The "*' Kkey, in conjunction with the "ALT" key found at the left
row 35, is (Taddkytw pohideagelarsrdtyvosd cafiphaiogtanca sepatate) (FPACERARIDdes. When in
al phabetic EotintddCoindthe K& . a5 e t-her ) ' ar a - CAPS LOCK'
val ue, so t@tﬁ sé%pf‘{a't:rca} gJﬁwet_t)e‘ef]réfjl{ccgn bmé%?%?éé‘%ﬁ.m%gﬂ%%&‘gy, when in the
al phanurer i d008de, sEewebl Hasirpiprean cgpadipenpalfe prospit inveNCIISIACE and * ENTER
Fg)éz 8? E. pr Qh@sﬂﬁqifd?ﬁrl\:ﬂﬂﬁeyﬁddgﬁbm% isg';ﬁh‘&im%e@ re:claﬁ¥§y o%%ere@iﬂ@l%y%ghrd' GSItO_eCt l ://\ﬁ y.

i gur | r S an odi ment, o e i nvention erein
t he standar"’g' %Wﬁl’%é’fﬁgég P@V@u@gg‘fﬁr‘?‘? qféﬁmgc%ﬁé]l%ﬁ??%@ enter of
keyboar d 32.ThRBkey, iBdonjuddioamilh BS ‘ALTOkeyddich 3ehetidiroe keydnewaE, i st andar d
QNERTY keyb X! o nJ. j i “ALT' key found
bel ow t he | glg{d?r%%]&gggﬁ?eﬁlél?%a\?veﬁgﬁhlngﬁaéécle{go%gb%%\q%% élB%g?]S\@éﬁrEe al phabeti c and
numer i ¢ node¥ kexagers & pithat pREBET ¢re “GARF OQH) galueyso trabsapitablelicotresan as ei t her a
SHI FT'  or e efedB ThitKdfout \bRNIE: a 1RPookid RbnflzRRtich Hherk 8 hitfeShat o DE - ent er ed.

This | ayout praovides a kg%/_board confi %urat‘l on where no nore than two

al phabetic Thetde vapugs age afsigied o ¢ single &9V HflecViksy Whih i theyalphghelic  \hen in t he

al phabeti c nigdelaervaeds Bs ‘SRACE BAR’. FRACBEAGKNRACEThd ‘ERTEIKSIACE:E key i S

provi ded as th ri.qht k N nd the "ENTER key is provided

bel ow ° BACK§IE-:9K%EJasﬂ%&%&%lﬁg%rﬁﬁé%&sgg&%%ﬁd’ “differ fromthe | ayout

presented i H0G5Rlgur esFignre Hillpirites an lygbodiyesst of he peseyf imfention 8her@NCKSPACE  and
ENTER  key StandaR0RMoafdl 1%@3259 pgdvidlé&hmtﬁé RNmBTaRd DFRRtefhd t he present

i nvention, wherein the ‘standard DTMF Keypad 32C is provi ded over .half of
t he st andar d®REEGH Priyided as the se eEmos pluans infhekephogrg; %ePbss the first
t hr ee col uMmEilef thé @vwillIdadilBappidéiste Mot theMEME keypad could be represented by

the three rightmost columns as well. The three rows of a standard keyboard are
provided .in rows 31, 33, and 35. The ¥ key, in conjunction with the ‘ALT" key

found below the rightmost key in row 35 is used to change between alphabetic and
numeric modes. When in alphabetic mode, the ‘4" key serves as either a ‘SHIFT” or a
‘CAPS LOCK’ value, so that capital letters can be entered. The ‘0’ key, when in the
alphabetic mode, serves as the ‘SPACE BAR’, The ‘0’ key, when in the alphabetic
mode, serves as the ‘SPACE BAR’. The ‘BACKSPACE’ and ‘ENTER’ keys are
provided as the rightmost keys in rows 33 and 35 respectively.

[0053] One skilled in the art will readily appreciate that when mounted on a
PCB, each key activates a dome switch, or other similar device known to those skilled
in the art. When depressed, the key actuates a signal, by depressing the dome switch
and allowing current to flow to a keyboard interpreter, which receives the signal from
the dome switch. The keyboard interpreter can determine which key was depressed

based on the received signal. -
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0" key is located below row 35 in a position that is relatively centered
with respect to the DTMF keypad. The “*' and "#" keys are provi dzaqumnmﬁ
second half of the keyboard, so that only the DTMF keypad | ayout -

nuneric keys is fully provided. -15 21 JUN 2006 WD 03/ 056784 PCT/ CA02/ 01961
This | ayout provides a | arger keyboard configuration, and a separate

' SPACEBAR V}gl | e still reducing the nunber of keys required to provide a
full standi? & ‘board [ 0051] Figure 11 illustrat ed® yﬁ ABM8Yi ment of the
present invention wherein the standard DTMF keypad | ayout 32C is
reproduced relatively centered in keyboard 32. Rows 31, 33 and 35 provide
the three r¢asdjof a Istumdm GhreSME AR Mtikne phwilesdthe ubdrewith alseydard n conj uncti on

wth the - Alk;rbo Eﬁyc}ﬁ@%l as'a vhti?r&l f HB%%&%}’ Joﬁ'%xﬁwbs’?msdllﬁws used to change

bet ween al ph I C”an nurre I'C nodes etic node, the '# Kkey
serves as EIfheHéPf @ AVl T TugrandpeciAPErTiemerof voing @estandael tekghonccapi tal | etters

can be ent grgh wildd fie btditic vElh&Vdss@g%éd%e!éM%&%&vﬂeé m%u?ew on where no
nore than two_  al phabetic val ues are _ assign gpai\ a single key The ' 0" Kkey,
when i n t he SEMSFIRTEFOE. Wit Adey s drasicd RS +<ighl oo BAINS STt © BACKSPACE

and "~ ENTER aksgyal zﬂp&ﬁbeu@ﬁrﬁl\/ﬂudt&@b atied WEerd ipghobians Forkeyswitnmuldps 33 and 35

respectively 0052 ure 12 illustrates an enbodi t he present
i.nvention ]r“lebfe ¥ “ess% téork?jm&%pr%%é[rlgl f‘%@%aﬂ m‘é‘?”%“%%@b%’eggd usi ng. four
col ums. ThaeDTiE theipsadid alphgbcmwa@@@m@%ﬁmﬁt’dw ke, Thpdeybearde | ef t nost

colums in HR&F;%E%QQ%@,MHP%% t&@ﬁf for widfls réfedeﬁ‘totnhﬁe ﬁ{ davhd | readily

appreciate th the DITM- e% cou be represented the three
ri ght most  coteRfisadanmpahod: st fagreesed o648 P’i?f“d%lth%@%tr‘i‘a’ﬁ‘fbﬁmk’éli}%oard are
provided in aﬁaﬁ@ﬂ&l t81hat 1@, theaglis Ibpresdeh @wice'to indiedte thutnhe@@aapmmhueﬁm with the "ALT

key found b owt r row 3913 ed ge between
al phabetic aﬁl |déaq%%¥d%§e %h%'ﬁr’??]ng pﬁaf) fnayube ‘%#E‘gp' #' key serves
as either ake)Sthﬁﬁl'e tiges & obta@ARSIcsi@AIcharactek. (Iising predichivattext pittthd | etters can be

entered. Th haket gin@tS the ' SPACE
BAR . The ° q‘eysg"kek‘ﬁ%ﬁredr%p?ﬂmﬁﬁ LtJ‘Lﬁ"p‘)fglléegt| c #&c@qgﬂe?%@gs he " SPACE BAR .

The * BACKSPAggnst aﬁ@pabagwfgp@gskgpagh grrgsponsh (g ops Counop REEdivg ie¥hpst  keys i n
rows 33 and ignt hRSMRAL k¥EinYwn under trade-names of Tegic T9™ and Motorola’s

iTAP™, One skilled in the art will readily appreciate the use of predictive text input
with this keypad amrangement.

[0055] It is contemplated that the predictive text application may be activated
after a certain number of keystrokes have been made, so that the root of a word can be
identified, and the full word predicted. The initial characters in the minimum length
root term may be manually selected, for example by depressing a key multiple times,
by holding a key in a depressed position, or by operating a further key or input while
holding a key in a depressed position.

[0056] It is forther contemplated that the keypad may be provided on an
electronic touch screen, such as an LCD display, and that the toggling between
alphabetic and numeric inputs through a command input, will remove either the
alphabetic values or the mumeric values associated with the keys from the display so
that the user will fecognise which entry mode is being used. In a further contemplated
embodiment, the alphanumeric keys are provided with only alphabetic values, so that

a keyboard implementation is provided that requires fewer keys, while maintaining 2
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[0053] One skilled in the art will readily appreciate that when nounted on
a PCB, each key activates a done switch, or other simlar device 2Kngynijp
those skilled in the art. Wen depressed, the key actuates a signal, by
depressing the dome switch and allowing current to flowto a keyboard
interpreter, which receives the signal from the done switch. The keyboard
i nterpret term ne which key was depressed ba o] e received
si gnal . - Do BRGER 5006 WO 03/ 056784 PCT/ CAO2/ 01961 [Pgleigﬁﬂz%Pﬂpuse t he
present invention provides the user with a standard keyboard |ayout such
as a Q/\ERTY or Dvorak keyboard configuration. This allows the user to

avoi d the " RBidhtardair QIQQKyouKEXIpﬂzESI ®iffRratdn, Wsking frelt andar keys & ephone  keypad
where the a etlc V. h k ed in a purely
al phabeti c ﬁg’é%? %ﬁgeke be°§r i g‘{‘ r%v%%eg(e¥pta£%r ?r[ﬁgtc’fe)% é{ogel gnal

correspondi mgmbess. | ts assi gned al phabet it and nuneric val ues where

Appr opr | at oY KeR, el hlSou A BARRG 6o kel paokey st 1 oke

interpreter, t he keyboard interpreter, Is e to determne the

i nt ended al W&%@PS@V@F&@MH&@%‘B‘SWE‘@W f@B.‘E‘He“R’é'ﬁd PRAITRES hoar d
i nterpreter k‘éﬁ&s @élﬁﬁl@fedép&@maﬁeﬁmﬂuyvezhimw&uld falpwél) wihiin tidsadpeioB referred to in

brovi de { ne 1 FeE iVBHb v peror by 05t e Bl B RS ) TS
depr essed t whesetedchingsrThug e greiehtaﬁvemhepmedrenﬁeyadmd toofigwetipnie assigned to
that key is dgs KS S R Y LSRG to hit a key
multiple tine Vﬂ% %&&g%d Mﬂsﬁ %e“s’l%[ uac?il ‘%har acEtl er OO%S% ng predictive text

i nput, the rk@yﬂﬂtswﬂm@ﬁ%sﬁ'ﬂé@@ﬁ%ﬁ%ﬁ&faﬂ@“@“@f%g of key strokes matching

the obtai nedogsgf.i ng T@gasow&aes@mshammn@fofsmumm wveith @errespond to
wor ds. Conmpn predictive text 3115& yt a nown gnder t r ade- names
Y

of Tegic TOFNF fonB gfepplss eol lcgtF?PT F%davainauof]‘o}'ngm%r% will readily
appreci at e tdfecttdse tha fparficuda iebddinents 8x thosero shill inwhet dnt withp® depestipad ar r angenent .
[0055] It is.copte t I on may be
activated a erﬁl] arggi%{%gﬁ&v%%% yﬁ%ﬁg %%éooﬁe%eﬁéslgﬁggglﬁ%ngde so that the
root of a woedtecan be identified, and the full word predicted. The initial
characters in the mninmmlength root termmy be nmanually selected, for
exanpl e by depressing a key multiple tines,
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by holding a key in a depressed position, or by operating a further key or
input while holding a key in a depressed position. [0056] It is zqr}tmemﬁ
contenpl ated that the keypad may be provided on an electronic toQch
screen, such as an LCD display, and that the toggling between al phabetic
and nunmeric inputs through a conmand .input, wll renove either the

al phabegr e1vsgpes or the nunmeric val ues associated with the keys fromthe
di splay so _ that k(h user will recognise which entry node is being used. In
a further donterfd %)f%@ard‘i—ﬂ%!ﬁ%nt, t he al phanuneric keys are provided with

only al phabgti,Gr:Mald Skl f ' ' igded that
requires f%&g‘#ﬁkﬂﬂﬁ%ﬁ%gﬁg%?g ni ng?gg{a%%érg}%% UN 28&8%&%)&%3%&8%%17 4

PCT/-CAR&cxt@bwitl irsidararéspyhding tb htdpatibne bhalphabstic oldraciens aninolers,andet  of

purely nuneric ke iS. typicall aire i th 3 he. keyhoard | ayout {0 _
D ovi Rt aahaoas 4Pt e mBRng Telfim B Srid SR RPTITHASPop | o
the NUARY QuinfHREinPEShS noA ABHHEEA&REr ndnDRuIRSAMNies ahd igittiond) with thekeys
restricted to a particular arrangenent of al phabetic, and al phanuneric

keys assagiat¢diwith alpbalegticoharntersoiumsbarmgideyst (i 26 apd gtegter ghan njrd keywisuddi n t he

scope .pf. ., the pre I pvention_coul.d rfor n ki || ' e
ot arfa g ApRG 5 e e Reffitacitb ol Sl RERR R 2 BabCF ges
*a keyhedfigaydpiabetic eibrigers shirea k¥ tithanb@etaprhbaticbiradér, kayeinhiech
allows for reduced tooling and machi ning, reduced space on the PCB, and

al | onsnthersage prrprgeddn aifprpeat obp phawakeypadss] . The above- descri bed

enbodi nents of the present invention are intended to be exanples only.

Al terations, nodifications and variations may be effected to the

particul ar Znbodiliskdybodiyd of blage 10tvheiein bt least bhenanberwshireoakegophrani ng from
the scope_of the invention, which is defined solely by the clains appended
her et FIPBEbelE fhapB- We CLAIM 1. A keyboard conpri si ng:

3. The keyboard of claim 1, wherein the standard keyboard layout comprises one of
QWERTY, QWERTZ, AZERTY, or DVORAK.

4. The keyboard of claim 1, wherein the number of keys associated with alphabetic

characters is 14 and the total number of plurality of keys is 23.

5. The keyboard of claim 1, wherein the plurality of keys are arranged in a grid
having a plurality of rows and a plurality of columns, said plurality of rows including at least a
first row and a last row, and said plurality of columns including at least a first column and a last

column, with the first row, first column comprising a key corresponding to the letters "QW".

6. The keyboard of claim 1, wherein the command indicia includes at least
"backspace" and "return”, each of which is associated with a separate key, with the key
associated with "backspace” indicia being positioned above the key associated with "return"

indicia.

7. The keyboard of claim 1, wherein the plurality of keys are arranged in a grid

having a plurality of rows and a plurality of columns, said plurality of rows including at least a
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~a plurality of keys arranged in a format of a standard keyboard | ayout,
each key being associated with indicia corresponding to at |east)qrgnafis
al phabeti c characters, nunbers, and comrands, said al phabetic characters
conprising letters A-Z, said nunmbers conprising 0-9, and said conmands
‘conprising non-al phabetic and non-nuneric values and functions, with the
keys. associated wth al phabetic characters nunbering fewer than 26 and

greater than nine keys such that the nunber of al hat;(e)f#c kue%ﬁ i‘i educed
r el at firseravpand & lagireat andk sajd phirality 8f solumngfacluding ahleast adist eplwpnandp lafhnet i ¢

e A R Rl e R R A A o

claim1l, wherein at |east one nunber shares a key with an al phabetic
character. 3. The keyboard of claim 1, wherein the standard keyboard | ayout
conpri ses 8&ne oThe@iRWOfQMﬂZW})WWP]HFaI‘BWﬁW{SWa%e‘ﬁggﬁg’a?d of

cl ai . i gi:@ - ASHRS ki ahsddi cters
is 1211 %vﬁ%g\?ﬁfe‘ﬁ%ﬂg?gr%nu e?‘{%ﬁ;a[ljl ué}!g? ity %fsgtl ysﬂﬂ}ﬂ; 21?59,?) Thde1 g@%ﬁ?d of
cl ai mfist rowandh fast Rev, phd sailiplyraliy of egphmansancndiaggetbastra Grspedlamnland adapt a
plurality of rows_and a plural.t f colums,,. sal [ al Ly, of rows

i ncl uH‘?Iﬁﬁmafmpélé"sﬁr55001¥“i‘1p§9“ﬂpg§\)n\éﬁg(e§ cpggqungwga%gglaﬂgﬁﬁra Wﬁ rality of
colums including at least a first colum and a last columm, with the
first row, first colum conprising a key corresponding to the letters "QWN.
6. The keyBoar d The keytaiard of cleinel.evhereinene oftharluiatity ef keys ircasserdaied withen st

! backﬁﬁ%c,e" and "g@turn", each of which is associated with a separate key,
with tPEK b ed with "backspace" indicia being positioned above
the key associated with "return” indicia. 7. The keyboard of claim1,
wherein the plurality of keys are arranged in a grid having a plurality of
rows and alf} ur dbetkgybdard of ¢laims 1, wheraingsingofithe plueslity elkeys Arasseringd 38t east
a -19,21 JUN 2Q06 first. r.ow oW, +:and said plurality of colums

i ncl U(],?Pﬁ‘ga a??a?eeﬁ?méan?il?&sl&aggﬁﬁlﬁdﬁ&abl ﬁésdf&gcol um, with the last row,
first colum conprising a key corresponding to the "alt" command. 8. The
keyboard of claim1l, wherein the plurality of_ke¥g are arranged in.a grid

having a plldr al ithp keybeastef elaim & Yherew the phplity § Wegﬁﬂg_ I‘ﬁ?&ﬂd‘ty of
rows 'h%i!n#c# ﬂ;gst%ml B%3tand at feh#t_sffvercgm Oy2thl RS bt IEAVRISwS BbifipRdiHEal | ty Of
colums 1 fAcluding at least a tirst colum and a | ast

order a first, second, third and last row, and the at least five columns comprising in order a first,

second, third, fourth, and fifth column.

12.  The keyboard of claim 11, wherein indicia corresponding to the numbers 0-9 is

“associated with the second, third, and fourth columns, the first, second, and third columns, or the

third, fourth and fifih columns.

13.  The keyboard of claim 12, wherein the phone keypad is associated with keys in
the first, second, third, and last rows, with keys in the first row 50 including a number "1" in the
second column, a number "2" in the third column, and a number "3" in the fourth column, the
phone keypad associated with keys in the second row 52 including a number "4" in the second
cohimn, a number "5" in the third colummn, and a number "6" in the fourth column, the phone
keypad associated with keys in the third row including a number "7" in the second column, a

number "8" in the third column, and a number "9" in the fourth column, and the phone keypad
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colum, with the first columm conprising a key corresponding to the letters
"QWN. 9. The keyboard of claim1l, wherein one of the plurality of Xké&ygNizgi§
associated with a "next" command indicia. 10. The keyboard of claiml1,
wherein one of the plurality of keys is associated with both a "space”
command indicia and the nunber "0" indicia. 11. The keyboard of claim1,
wherein the plurality of keys are arranged in a grid having at |east four

rows and at |east five colums, with the at | east four rows conprising.in

or der sgconflythird ané lashow, @pd the SngoluEws coBRsiRg@ firsle S%&Oﬂfietggi@ %P{}E’ flb%r’&ﬁﬁs

conpr%&@p&ﬂggnorder a first, second, third, fourth, and fifth colum. 12.
ard o

The kéeybo f claim 11, wherein indicia corresponding.to the nunbers 0-9
is associated with the second, third, and fourth colums, the first,

second, and_thir olums, .or. the . third, fourth_and fifth col.ums.. 13. The
covboar d of2c! alhe ¥oyPuEpEhi hevhridibk el o K ptrar R PR |
‘the fi éﬁdes%?&?%%uﬂﬂa{vrsgndmcbﬁﬁﬁnsrd}"léys,‘%ﬂm%%l/&abﬂoﬁﬁﬁ)ﬁs! croﬁiprirsﬁl‘géo
including a nunber "1" in the second columm, a nunber "2" in the third

- col umfirstasegord, thinband 128 rown andthe ffowr dolurgnd eomprisinea fiptosseotds yprt and fwethat ed
with keys in the second row 52 including a nunber "4" in the second

col umf®™ ™ hunber "5" in the third colum, and a number "6" in the fourth
~colum, the phone  keypad associated with keys in the third row including a
nunber "7" in the second colum, a nunber "8" in the third colum, and a
number " 9" 23n t Héhetksybadnd obtkgim 1, whereiribe iibieie cReppaes glnhabete Pgow askond,
third _and |ast. .ro nd . t.h I X €0 S risin first,. : ird,
Four ¢ Aonferip Siicig Wi SRR Thafels R § AORI-310E «f; hdehihe inBREMMImd £ {11
. Pl ur alfbhfysifd, akkEihe fadteizRIoTaNggphdbetia iglitid id il of thsdmiel@soradiffeeastohabe rows
and four columms of keys, with the at |east four rows conprising a first,
secondont sigeof thgvauneris indigd. and the four col umms conprising a first,

second, third, and fourth colum. 23. The keyboard of claim1, wherein the
indicia conprises al phabetic indicia and nuneric indicia, with the

al phabet i c 34ndi cA andbileicomnamficaion deviee amdptidiagnuneri c i ndicia having a

font size, and the font .size of .the aliptgageti,c inlgi c%g i's one of tlhe sanme
as or diff dhekeyborgridlaim k. opferdp sachy9t thakeyqinernisyradiiogciuatea sighal pp; | e

COMUNisrRLAMRINIGY H&LinaRIIPASsSdiM8d with the key; and
a keyboard interpreter for receiving the signals from the keys when actuated for mapping

the received signals to a sequence of alphabetic, numeric, and command values.

25.  The mobile communication device of claim 24, wherein the keyboard interpreter
employs predictive text routines for mapping the signals to a sequence of alphabetic, numeric,

and command values.

26.  The mobile communication device of claim 24, further comprising a
microprocessor operatively associated with the keyboard for receiving the sequence of
alphabetic, numeric, and command values, and for controlling the operation of the device; and

a software application, executable by the microprocessor, for providing a plurality of

opefational features and initiating such features upon certain inputs from the keyboard.

27.  The mobile communication device of claim 26, further comprising a display and

at least one auxilhiary input.
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t he keyboard of claim11, wherein each of the keys is configured to actuate
a signal corresponding to the indicia associated with the key; angjayy 20
keyboard interpreter for receiving the signals fromthe keys when actuate
for mapping the received signals to a sequence of al phabetic, nuneric, and
command val ues.--25. The nobil e comuni cati on devi ce of claim 24, wher ei n
the keyboard interpreter enploys predictive text routines for mapping the
signals to a sequence of al phabetic, nuneric, and command val ues. 26. The
mobi | e communi cati on device of claim24, further conprising a

i cr opr ocessgor Gﬁ{%rrﬁéﬂﬂéeéo}&nﬁérﬁeﬁio%ta%glé@&f*&% S 4K EHDAR ﬁ&e 3@?1& ?scs%!c\‘,{eﬂg the
sequence of  al phabetic, nuneri command val ues, controlling
t he orfﬁrmthwgroqf caitidg i 8 ewo-aray pagen hidaareespging davlrcqra, peesomaliddidohssistant.t he
m crop ces ei é rovrdrng a plurality of operational features and
|n|t| @AP-es upon certain inputs fromthe keyboard. 27. The
nDbiIe connunlcatlon devi ce of claim 26, further conprising a display and
at |east one auxiliary input. -21 21 JUN 2006 28. The nobil e comrunicati on
devi ce of d%ai m&kgyhdaeieimplﬁsrimdevi ce is selected fromthe group

consi sting of a

t
oo stant” Suinfily SHEY b Sitsnindie F OGRS ESr e i SR g PR °
pl ural dhfairécﬂ-jrs J:’&bé% amihgceraremﬂmanuarau@ayaoara tdyedt aiebetAsRsdtat adzw t h

al phabetic characters correspondin QNAERTY st andard keyboard Iayout
of al pramer eﬂrﬂarroacn:l@rdsvalurzz3 saidh rty of beﬁmsmwdhmmge 0- %arr@nged as
plural it cr at unber . ne keypad,
b ¢ cheir kiR AR B IESs Y e TR R lr e B BRSSP WRRE oo

- key packdgpadraelﬁg Sﬁﬁblaieddwm 4 kubaemfhsepluaﬂny bEksuhalis dryarped &meﬁibany is
arranged symmetrically _about a center |line, wherein the nunber of keys
associ &out? ginter lmepwhersin the ewabmfé@s AsseBisted withsglahabetig RhECIER AUBIOERR er

t han “f&%nh%ﬂzdﬁﬁ? gep - claim 29, wherein the command val ues i ncl ude
functions, non- tic c aracters and non- nunbers, said commmand val ues

i ncluding at | east one of o and #", wherein the key associated wwth "*"
is positiongd di ect ne srde of the E ass ed. with "0"
and the key:"e SSO ? WBB‘?I“! thsica é)élq g]‘d&%ﬁ‘f“%é’o& her
si de  aiphabetic cha:acters and non—numbers, said command values including at least one of "*" and
“#" wherein the key associated with "*" is positioned directly adjacent one side of the key
associated with "0" and the key associated with "#" is positioned directly adjacent the other side

of the key associated with "0".

31,  Akeyboard comprisirrg:

a plurality of keys and eorresp0nding indicia including a QWERTY key layout of
alphabetic characters including the letters A-Z, a phone keypad including numbers 0-9, and
command values including functions and non-alphabetic and non-numeric values, wherein the
QWERTY key layout has a number of columns that is reduced relative to a standard QWERTY
key layout, and the phone keypad shares keys with at least one of alphabetic characters and

command values.

32.  Thekeyboard of claim 31, wherein the number of columns is an odd number and

. the phone keypad is centered over the columns.
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of the key associated with "0". 31. A keyboard conprising: a plurality of
keys and corresponding indicia including a Q\NERTY key | ayout of & phighenlsc
characters including the letters A-Z, a phone keypad i ncludi ng nunbers 0-9,
and command val ues including functions and non-al phabetic and non-nuneric
val ues, wherein the QAERTY key |ayout has a nunmber of columms that is
reduced relative to a standard QAERTY key |ayout, and the phone keypad
shares keys with at |east one of haheti ¢ char ers and .co val ues.

32. Tweq@eyqﬁom s iB thg lastyew w@?@gﬁ f had e teean &Pw&mﬁh% o

nunmberg:apn %F e i eyPRMrh ot ered over the colums. -22 21 JUN 2006
associ at e vmt‘n eys in the last rowincluding a "*" in the second col um,

a nunber "0" in the third colum, and a "#" |n the fourth colum. it The

keyboard of, clai 2 rein. on the ro rlses keys correspandi ng
in order td%ett Tg}rei(e!”@ﬁf& of 151"@“%‘“@“30 ﬁﬁ‘“’mpgﬁfés SF%GSPB%
CONpr i35 Bfjek &Vl%tte@@QW@ peRdi "’igf" nUT"' dRd “@P" |k b it roRS compbes key&SH' . " JK",
and "L", and one of tRe rows npri ses dﬁ' correspondi ng in order to

| ett ercslfémdlﬂgwbIdeT BNBtte:;d’de"MDF "1 5GHI'h g«bbér"danﬁ ong afithe 10Ws wher ei n

theflfth»colurm cO esak [re NGO wh el NAI&IA TOr a "return”
conmafaTPTEe kTS cRERRRTaR 5 ol o B0 SR R O RR B o el e

shape. 17. The keyboard of claim1l, wherein one of the plurality of keys
includes indicia for a "return/enter” command and the "return/enter”
indicia is dssocThetksabosrdef glaieyl2j whenetn the &ifth colynn a@npriveeakeyboar d of

cl ai mc%negﬁb%ﬁ%g%tunﬁ ‘é%é!?aﬁ%ﬁl%‘q%hﬁﬁ _t h com"rand indicia include at | east

one of arn space , "backspace", "shift", "caps
- lock™, and "nuneral". 19. The keyboard of claiml1, wherein the plurality
“of keys conprise a shape and the_ shape is one of unlforgéand non- uni f orm

20. The keylbar dristkeybasrdof clagndd ehereiethg ros#e aicvdte RehPear e arranged in

agridthat includes at least a first, second, third and |ast row, and a
first, second, third, fourth, fifth, si'xth,
17.  The keyboard of claim 11, wherein one of the plurality of keys includes indicia

for a "return/enter” command and the "return/enter” indicia is associated with a key 1n the last

Tow.

18.  Thekeyboard of claim 1, wherein the keys associated with command indicia
include at least one of "return”, "enter", "space”, "alt", "backspace”, "shift", "caps lock", and

"numeral”,

19.  The keyboard of claim 1, wherein the plurality of keys comprise a shape and the

-shape is one of uniform and non-uniform.
20.  The keyboard of claim 1, wherein the plurality of keys are arranged in a gnid that
includes at least a first, second, third and last row, and a first, second, third, fourth, fifth, sixth,

and seventh column.

21.  Thekeyboard of claim 1, wherein the plurality of keys are arranged in a gnd that

includes at least four rows and six columns of keys, with the at least four rows comprising a first,
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and seventh colum. 21. The keyboard of claim1, wherein the plurality of
keys are arranged in a grid that includes at |east four rows and $ilxJUN 2006
colums of keys, with the at |east four rows conprising a first, -23 21 JUN
2006 33. The keyboard of claim 31, wherein the nunber of colums is five
and further conprising at least four rows, wth the QAERTY key | ayout
utilizing keys in three of the four rows and the phone keypad utili zing

keys in eagh of th f our ws.,.34.. A.hgndhel.d bi,le station rising a
nousi ng, - a5t sphg Rephar et e Rin B i 2T FrpGes iy P BRG o

havi ngompSsfig ffledseiur ASHQ IR B8 CWERAW kY 10966 WElSRGARYs HSBkee dfMbefduace

havi ng a set of keys associated therewth, wherein the second user

i nt er Feaseandshepkangkeypadottilizing keays i padhenfdhe Bur rdwes.fi rst user interface, the

handhel d nobil e station conprising: the first user interface arranged in a
standard keyboard | ayout selected fromthe group consisting of. QAERTY,

QNERTZ, . AZBRTY, AttanBMIRAIGbIleRE1tISA COMPribingla Honkiapf Adieplag] 4@ aHdyBoged as a
phone keypad; and the set of keys for _the first user interface conprising
f ewer COTREIASIDG A AFY uspr dpteefpce hayingd sRé ok K§ys assopiatqdh ierraritih éndi 2 sersmdaiselt at i on
of cl gy ; ek . - [ ; ce of
he nongrt patiERRL Ok P L2 BaRRA diaBhih M REHANE BRI EREHRE SR hecl 3
wher ebfitheisatdifdiens foothe fvat meniraerfAdd; thethahdield aobild stasen compasihgce present ed
on a key representin command associated with the first user

space
i nt er f ace. HEATStUSEE aagewﬂilgiaﬁ&ndar syPear dayoyt sqlesied famithe soHe or
nor e b&ﬁ?s@ﬁl toﬁs(g%@ﬁq?w]gﬁﬁmlﬁy, ol B% ality of keys formng at
Ir u ertfa

| east a er Int ce on sal d keyboard, the keys and indicia of the
first user the setandweeingrfagnenig soranged & o phome ke ERAN al phabeti c key

| ayout, with a nmjority, of. the keys., of the.first yser interface .
Foresentt M 6PERSR G o Brsk PR AR Ees o e oPer R 26,4 Freslifdian e  ne
pl urakkysy of keys, each key of the subset having indicia representing a

nunber 0-9, the subset form ng a second user interface arranged as a phone
keypad on they keyboard, wherein the indicia representing nunbers has a

size that Ls differen om. any. .- al beti g i,ndi.ci-a associated with the
subset of E.sé.y S flfhelilan&he{d’ mroqal eytatlon (ri)th ce}alm fiAE whereisi:

the second user interface being centered on a face of the handheld mobile station.

36. The handheld mobile station of claim 34, wherein:
indicia for the number ”0” of the second user interface presented on a key representing a

space command associated with the first user interface.

37.  Akeyboard comprising:

a plurality of keys having one or more indicia associated with each key, the plurality of
keys forming at least a first user interface on said keyboard, the keys and indicia of the first user
mterface arranged so as to form a QWERTY alphabetic key layout, with a majority of the keys
of the first user interfﬁce representing more than one alphabetic letter per key; and

a subset of the plurality of keys, each key of the subset having indicia representing a
number 0-9, the subset forming a second user interface arranged as a phone keypad on they
keyboard, wherein the indicia representing numbers has a size that is different from any

alphabetic indicia associated with the subset of keys.
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-24 21 JUN 2006 38. A keyboard conprising: a plurality of keys arranged in
a format of a standard keyboard | ayout having a plurality of col u S ‘ﬂﬂﬂﬁ
rows, each key being associated with indicia corresponding to at 4 g
of al phabetic characters, nunbers, and commands, said al phabeti c
characters conprising letters A- Z, said nunbers conprising 0-9, and said
comrands corrpri sing at | east one of non-al phabetic values, non-nuneric
val ues, %UI’]C'[I Oni?ﬁ rﬁlth t he al phabetic keys being arranged in fewer

col ums thé thé\hfi)’ #d GMRE¥INg s associated with a standard keyboard

| ayout, wh r W | aq,a.%nae d and
one of the eys n a first co uﬁﬁ‘ﬁ{é’ﬁﬁgg%‘ah?hs‘ﬁé‘% Od&f%%agrguﬁ P ‘@W
f unct iofpolusfs aud k:e\;sbcwuhdregdmmgr sstovgatedwithuindiciat gonebpdodiies tarat krgiaeiof a

Fove. e iE PRy L, HEL NS, S SR a6l SRR AL one

of algp Baagwn@,eﬁ%m@ﬁmgm %ﬁ%&%ﬁﬁ&a@%@ﬁqﬁx g af Rl cﬁremfaeﬁtahﬁmbeuc

characfers conprising |etters A- Z, said ers-conprising O and sai
co mmrvdhles;mpmumeng valueh,@adunctioss, oﬁltlntin-akbhahaﬁnekws beirg amgedrmrfewarrer ic

vol unietiinsibRie ARper (e A e bith A SR Tk R SRR b S
| ay oUtmumibeRraed Arridped i rmﬁras of4 ﬁh&fd@%ﬁ‘(ﬂaﬂd]oﬁe $1ahdREysah 1T RNONEnk 6YRAE and

one of the kggs in a last colum of kéys is associ ated with a "return”

f unct ipassodiged vk aaephio ﬁmtl@m claim39, further conprising one of the keys
bei ng associated w th a "backspace" function, with the "backspace" key

bei ng positioned above the "return" key. 41. A keyboard conprising: a
plurality 8. keyskeyboarioeenpriding: f ormat of a standard keyboard | ayout having
a plurality _of_colums and rows, each ke%/mbel ng associated with indicia

cor r espondiaRiuelityaf kegnawangsd e formab pfp slendard kgyheard kayouthavie: splusakiy

comma r: I unber s
C o 14 Eolufifls dnd HRAS B 1o, AALARI A RCE e b Rbbdilanelto of teaB Ul L TDEN 5
val uesxlphaba:twnhmcms wabess, amrcdmma:mdspsrﬁd alyhhlbeticmhaﬁlcwhadmﬁprimﬂge&ﬂmbe{-ng
arran n col u th n the nunber of colums associated with a

st and aalﬁé%@arscromﬁmg SEIfPONYBAIKS CRRIPEISIS ah {Pash qug A @gn-afPhabetsy mat

of a RARRE, ﬂ&ﬁ)ﬂiﬁ%nc%ﬁfe@'d} fRRQicAE, WilE tHERNThab St RS Peftfaiiranged in fower

columns than the number of columns associated with a standard keyboard layout, wherein the

numbers are arranged in a format of a phone keypad and one of the keys in a last column of keys

is associated with a "return” function.

40.  The keyboard of claim 39, further comprising one of the keys being associated
with a "backspace"” function, with the "backspace” key being positioned above the "return" key.

41. A keyboard comprising:
a plurality of keys arranged in a format of a standard keyboard layout having a plurality
of columns and rows, each key being associated with indicia corresponding to at least one of
~ alphabetic characters, numbers, and commands, said alphabetic characters comprising letters A-
Z, said numbers comprising 0-9, and said commands comprising at least one of non-alphabetic
values, non-numeric values, or functions, with the alphabetic keys being arranged in fewer

columns than the number of columns associated with a standard keyboard layout, with the

-25.




with a "next" function; and a thunb wheel, said thunb wheel and said key
associated wth the "next" function both being capable of perforﬁL 9. gﬁ&
sanme function. 42. A handhel d nobil e comruni cati on device conpri si E @%
keyboard as in one of <clains 1-23, 29-33, or 37-41. 43. A nmobile

comuni cati on device having a tel ephony node and a text-entry node
conprising the keyboard as in one of clains 1-23, 29-33, or 37-41.

numbers being arranged in a format of a phone keypad, wherein one of the keys is associated
with a "pext" function; and
a thumb wheel, said thumb wheel and said key associated with the "next" function both

~ being capable of performing the same function.

42. A handheld mobile communication device comprising the kéyboard as in one of
claims 1-23,29-33, or 37-41. |

43. A mobile communication device having a telephony mode and a text-entry mode

comprising the keyboard as in one of claims 1-23, 29-33, or 37-41.
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