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This application clainms the benefit of priority fromU.S. Provisional

Appl i cat iwo oBlo56780/ 341, 758 fil ed on Decenber 21, 2001 Fl EPDT@A0TZHIEG61

| NVENTI ON [ 0002] This invention relates generally to the field of small
handhel d el ectronic devices and especially to dual -node handhel d

comuni cation devices or nobile stations wth a keyboard input. Mre

particul arly, the BANDERLD FLEGTRONKEPEMCE WHTHKEYBOARD Ut keyboards for
use in such,demi ces. ’lﬁ %ﬁ%’&gcf%m SHE deNMENF S ribPROR] U B bRt isgakeyboar ds

or keypads lfﬂor smal | evices often use the standard 12-key
t el ephone kaypadson Ne66i341,258 filed b Detemhee?bi2f@ld t o as keypads). These
keypads typically have four rows of three buttons. The first three rows

typically IvERTBR from the numbers 1-9, arranged left to
right, top ffﬁb%p?o@tl n 1ncreasing order. The fourth rowis forned from
the keys "*' "0' and W Al phabetic values are_ ascribed to key (f éqQ in a

st andar di zeE!)OQiF]phabetThl? grvgetion Wﬁ?%@eﬁ*f‘é%{y 62ithg T4 rRBybAaeedui res the

user to inpyt ctgﬂ{gadévﬁeégn@& al t%rdugﬁx'ﬁ&?er han@hd1@ cokimdisaith dekRyPoar ds

foll ow t he ora nor e nly, QAERTY keyboard nodels and are
used i n por mabilestitEnglvish d kd}éxm@espthﬁrea@ﬂtChléﬂﬂltM pSsE OV eties Elatghdhel dTM

Thi s kind o t‘aﬁ%@? u@k%&{?d?ﬂ?@%??s&cﬂd@ﬁ@élhel d devices uses a plurality of

smal | i ndi Vi eys-optimsed for operation with the thunbs of the user.

However, such a keyboard has considerably nore keys than a keypad and the
| ar ger nuanACdiGROWD/OHlHﬂEREyENrTéQN res nore space on a printed circuit
board (PCB) than -a keypad. Typically, each key requires its own footprint

and switch gpospe PChyiBae apRark o ey aﬂ@k&tdmaﬂl Dan8KEMd beiéer @fieh usdich
handhel d deV| ces, PCB space 1s |im tedp RTY or Dvorak t

keyboar d t atesstangardal2ckets| telephoas kewnady (ahetﬂh“ ?‘Pﬂ@ / vefiesesg 4P aSlleYPaQ%key boar d
al so requir § es@kggaaeaﬁst t%/gl%ﬁ y. 125e Edﬁ? hdvx%g)f 'tkﬁeé)lglﬂl%ﬁs Qe fl%@ ﬁl?é@f@@@iyﬁlcﬁme | ar ge

nunber of i ndrvi ousi ng of a handhel d device. This tooling
adds to rranwfeatypluarllynﬁgnn@sﬁr@n tmnuﬂﬂmrwbﬁeafr@ﬁe(hle@etmftgé‘t VPR P Bothom. &3/ 056784

PCT/ CAO2/ Ol?n%%'easmg 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



QNERTY styl e keyboard, it is difficult to enter nunerical inputs such as a
tel ephone nunber. Traditionally phone nunbers are entered using keypads,
and havi ngotew/osee+ a  QAERTY styl e keyboard for such input eCTwhere1dshe
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 handhel d devices. It
i s,d al E 0 dzéWERam style beyboamti ines diffisult trmentdr owaietiea) inputsguch/gsmvieBapEe keyboar d
and a keypad for e | - j i ! : Y OF THE
vENTI O PR Tt Sl BBy e L AR B i e or

m : |h gat eI i’itQhWEaRﬁ‘h{l %ﬁakfyﬁosﬂdvamhg@utsf whoe shel munbeesydppear de a 69w Regygads used
Wi sma ndhel. el.ectroni c.devices. [0007] In a first aspect, the
present in @%?F%ﬁlb%ﬁyﬂag ¥ %%9% g%ﬁ&for a nDLiIe devi ce. Tﬁe keyboard

i ncl udes aro@sphabet itds, kigyrefore, ddsitatdd tot pdwke thd pinsbenwbkéys nkepgsry #r acommand

key, and a kevhoard j rpreter. . The, al phabetic ke 0 o at | east
one al phabéQWéR\T |Q}é§{?éﬁé?ﬁrtgpff %eryb%aéﬁfgﬂ?tnlﬁe Wétﬁglgl'ﬁ% e@od;egﬂggsggﬁ%i%}% toits at
| east one RLiphasicb@bivatiéqundiondlitpst £ QWBRTY ayle kyytofrdang h&eypaé forc keys
corresponds to a nunmeric value agd,at | east one al phabetic value, and is
for actuat iwgina dyahmefe cHBPUHEAIPRENFds to its corresponding numeric and
at | east one al phabetic values. The plurality of al phanunmeric keys are

arranged t GUNIRYAR® OINTHRINVENTIGNOUt of a tel ephone keypad, and in a
prfﬁePLIy Freferred enbodi mrent the full keypad, and arranged in conjunction
W e a etic key to. provide a standard ke a t e comua
key is fo_r[BQ@ﬁuati ng“g agioaﬁ’ﬁtl Oflctg? Péeg?)ntérlln ie]r%o %%Q%ggﬁ%aﬁg%%gft\%l ue. Thend
keyboard idH-eaiidt@igd of fealstiigkejboany tthkewadnabsl adthushal hoydhelde

al phabetic key, the plurality of alphanumeric keys, and the comand key,
and nmappi ngel?orﬁ‘@mtcéiélé‘f"‘??ed signals to a sequence of al phanuneric, al phabetic

and commandogghues. kN BrsPrHe@Nht Preneineetd pravides dikagobrd, fot dueokiteandar d
keyboard | ayout is a conventi onal RTY keyboar d {aﬁ

_ L : ] out . and the keypad
IIS cent er eddaxicenThe fayboardh inghiday 431 pRePeHckRY of PIHEAEY © é‘anﬁlp Qbegf’iac ke);ip t he
plurality of,.alparykiiCekBdhsd infidsteie &he QIpRRGREC kY catfedpdndoinl kst by an

el ectronic toucaﬁ1 di gpl ay, &/hi. ch i&’gﬁpr eferably a t%ch eg%,nsi tive liquid
crystal -2 o® OpiabeE7@due, 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, and 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 received 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
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PCT/ CA02/ 01961 display. In another embodinment of the first aspect, the

al phanuneric keys include only alphabetic values. In a further enbodinent,
the al phawetmosdey and each of the plurality of al phanunecTacAeyseprovi des
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. | n another enbodi nent, the command key

cor r espondsdlisptay dnenatherempodiment ofithe fist 9pechthemphapymers Keys NSBAFEPAR key, a

RETURN key, ﬁgﬁé%éﬁéﬁgakﬁyfuﬁﬂé?bl b?'a‘gxgeﬁt, k@Y aifAPQB L srcend @smect of the

present in\?g) fon provi des a no vi'ce, such as a two-way pager, a
dat a- messaglugityef aipksnuaepie kewrpadvidtatone inpyt signahto thadeystrokeinfeiirgler. ¢ el ephone.

The nobil e deyvi ce has _a.keyboard.. j :

2ppl § cat i o BTN PR Gt e L RERERE AN AR o TRhuRES

al ltoha?et i ¢ deeyphemmicipadiongndnd alueh.esinother embphimbet the sommped Kepr

actuating a signa corresponding to.its. at \ n I,C,val ue, a

plurality W“%%B?é?n@n‘érfe’l BISE&%QP BSgnept ¢ & Lgfgérya?ﬁ %ﬁgggggg% hding to a

Q!Jgﬁf: c valmmlg_kag,t, al BYEGK SPAEE héyphnd aeIHIET kvl ue, each key for actuating a
ignal corresponding to its corresponding.nuneric and at .l .

al phabeti c [9%(? es, tReseHPif %FIPF‘it)f’efc}ge Bfef)ef?gh%v YT PREES %r“r‘%lgzdg{“f %ngr ovi de

the nuneri Gubip¥Outweiwag fagéreRiaRandkeypRddevatada persamy dataiassiganjandat i on Wi th

the al phabetic key to provide_a standard keyboard | ayout, a co nd ke
for actuatigsfular tal¢nbang. %F@E%ﬁﬂ“ﬁ“g?‘% aaf(("é’g nt REPPIATHE Ald %a keyb)c/)érd

i nter pret er fon . 668 MR cxddibhi BPahs @RkARSRY ThI& bes i key, th
plurality _osl‘o ta%%ha%r?eri ceﬁeys, ang t he cd(;ﬁn?'rang iey, fezﬂFda;g pj Inatil tﬁg’ ©
recei ved siajpabetictkeyacomespoadins to et 182sh Raghalpkabetic valug, Seiatsbiatips gﬁ’&ngo mand

val ues. Theco@e%;{%%é&%?@ A 1ehst APGL Eﬂe‘ﬁ@][viﬂug,oﬁﬁlﬁfhﬁiﬁdoﬂ Aphaiemerkceroar d and

. 1
receives fromthe | oard a sequence of alphabetic, al phanuneric and
command val eaels of Wi pluradityecarsespbrfling to gniymasrici vedpe; B 2b fastaeieotPlgPetiche devi ce.

The sof t war ap hGatl on, Bk oV 1 Gorf2b bt itOforRRSIndinb MAbrd &Rt ures and
Y SrcBAf e@%cﬁ or1EH)([51 g h

initiates s\i res upo ertain inputs fromthe
keyboard. | lant @rhdptiaheictvabikes,ttheplusbiyofdiphepwesric deys Hengek®Prvidenvent i on,

t he nobi |l e devi ce .i ncl ude i.spl i i r.ef er . h
sensi ¢t ve | Sg e e ohrapFRie evph o shireeiff SHARkn RO MR,
di spl ayed oglphdbetid yab prehlsiatstandart] keyhiodrddaycest, alcoutimepd hgy. forapdatinge keyboar d

i gnal s t o Hembeuneee o arpHast Ry YoOE R BBy TRARAS dlfh BT 007
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 keyboa:rd 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

alphabétic, alphanumeric and command values.
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-3 WD 03/ 056784 PCT/ CA02/ 01961 [ 0009] The keyboard of the present invention
provi des a keyboard with a standard |ayout, so that a user can i nput

i nf or mat iwo tafsk78onmmands with a keyboard that is fam|iaPCTwinoke1®l| ow ng
a manufacturing process that reduces the nunber of Kkeys required to

provi de the standard keyboard layout. This allows for a reduction in the
complexity of the casing, and reduces the nunber of donme sw tches required
on a PCB. [MWluse ofhekeyhosrd efethe earesentnigention ippYifdgses kewboard; Widue for a
user, 1 hou@sgbdlg?%c? l%%'ﬁt, Qh thatta SEARER Pt hAPMIRINNRE cofinah@ Witk Aképbohd al so
foreseen. | her aspects and features of the present invention wll
become appbaténfamibar mbdle abewing armanpfasiiting @epcess thifeedices thsammpeiffew of t he
foll owi ng descripti .. S i.fi i ! I i N

conj unct orkeas FHERHER pr8ae e hahdiba EIRARUTRRYE Kls 3G IPAIRARRLIT,

DRAW NGS [ (84 ddmHatitydif nendasingfant] helupesebemimbien ofdomoswiighed reqediva adescr i bed,
by way of le o W th reference. LU erein:
Fot s drame ot bt Rat Rl iabilish R AEutbl SSRE ARRIE e ot € 7 0
present . i nveqdrden ‘pynditodaphlektediry fsialso fareteena t op el evation of a typical

handhel d deyvi to ich a keybpard in accordance.w th on i ment of
t he invent ifgﬂf y i \éwbé]i%l 3SBEfFLS é?@%eag“fF% Og tﬁ? PR g\ysl%t}ognwg% %fq%g’%devi ce of
Fig. 2; Fi tappdrehiSo @dsé BfifinaSilykkilRl @Vt afnpof revieer ofehd foltowing Besgrip@din Fig. 5
is aleft side elevation of the device of Fig. 2; Fig.., 6 is a keyboard .
| ayout accodtseific crhvdispiodh HEnEYEHoR HB CBW%E‘&WP Wﬁ@é‘?ﬁ PESTPEPY2 7 is a

keyboard | ayquts according to a further enbodi nent of the present

invention; Fig. 8 is a keyboard | ayout according to an alternate enbodi nent
of the present inventi on'I Fi g. i Vﬁ%}?ﬁ)ard | ayout according to anot her
al ternate hWBYH RESCRIBL 9N§%T§§e‘i¥ﬁi i on;

[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}ternate embodiment of the
present invention; ‘

Fig. 9 is a keyboard layout according to another alternate embodiment

of the present invention;



-4 WD 03/ 056784 PCT/ CA02/ 01961 Fig. 10 is a keyboard | ayout according to
anot her alternate enbodi nent of the present invention; Fig. 11 is a
keyboar d wayause78ccordi ng to a further enbodi ment of the PoTaES®A01961
invention; and Fig. 12 is a keyboard | ayout according to a further
alternate enbodinment of the present invention. DETAILED DESCRI PTI ON [ 0012]
Ceneral Iy, the present invention ({)rovi des a reduced keyboard for a' nobile
devi ce, that provi deBig Heisadeybagrd Ryant agcaring t apehyale@ate sPSeHNEH f ewer
keys, whil i i dAdod.ne nuneric |ayout of a standard keypad, such as a
DTMF keypad&tﬁ%écyﬁgﬂﬁ a p?e’sently preferred enbodi ment provides a conplete
replication of a st &Hiat & kksypeatd layant asoerdiagtio diftrier smbedimpms opihesent

i nvention provi A e nuneric |layout of a standard keypad and
position tkpéewgtqg\gaﬁggxﬁmlkey in other positions on the keyboard. Presently
preferred enmbodi nent Figor Biislea skegbaund daybut GEMFrdiogy pad, fiyther oaligmatest andar d
keypads such as. t hos rovi ded conputer keyboards are al so

cont enpl at b B’Effgffetggp’fe%e gléliv%ngﬁphe nunber of keys used to provide a
standard keyboard, the present invention provides a manufacturer the
ability to reduce the nunber of dome switches on a PCB, and the anmount of
tool i ng regyj apertures in the front plate of the nobile
devi ce. Thgﬂtigg[c@gwlgb eys al so provides users wth the ability to
actuate |l arger keys as the sane surface area of a device that would

ot her wi se bi@012qui r e@enerally, g geesensyinventien ardvides aglegrrsh deyoatdafaids, 10
numeric val u nd I . , FREVH0a4ah WGP off B el RWsbe used to
provi de fem@gélea%ﬁlcf’ﬂ%%t p%ﬁgéegsgﬁr{%)u%gglst&g$%ga%r es%nce 0}126 F%rgere kééyf/s reduces
t he di ffi cuihije miinabtingthe ngmericlapgit of a stawdard kaypad, lsach dst RIMF&aymdd by ot her

keys. [0014] Referrin ow to the.draw . Fi ' . i.agram of a
nobi | e corr#iﬂ’l’ﬁ{%aﬁ Pbeﬁgﬁlg(vi)r(?émf% ﬁnhbo\%hrﬁlegﬂ%?wggﬁ%eg e ntﬁ%tleﬁ{/egiﬁ?dﬁérrl}%% be
i npl ement edstanbia®l kéyphd, earicosTEMbOdMENS rof dB ipeserit Anvenitipn @f@ridebdnly dhd wo- way

comuni cation devjce having at |east voice.and data_ caommunj cat]
capabi | i ti cRumegigalagufi o ﬁpgﬁalaéﬁa d{ﬁygp%hggl position ﬁ!m A ané Mey GRbMeN

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 piat,e of the mobile device. The reduced number of keys also provides users
with the ability to actuate larger keys as 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 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
communicatioﬁ device 10 in which the present invention may be implemented. The
mobile comﬁmnication device 10 is preferably a two-way communication device

having at least voice and data communication capabilities. The device preferably has
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5 WD 03/ 056784 PCT/ CA02/ 01961 the capability to communicate with other
conputer systens on the Internet. Depending on the functionality provided
by the dewpaa/o5d7Re device may be referred to as a data nPeFagiongiwevi ce, a
t wo-way pager, a cellular telephone with data mnessaging capabilities, a
wireless Internet appliance or a data communication device (with or

W t hout tel ephony capabilities). [0015]« Where the device 10 is enabled for
two- way cottreusimbtlitoris, canreunigite i igh Witler Gompyiep oS a0 ShIAFESE i on
subsyst em :]D%Ber!ﬁirhg d‘fldﬂlgg.m@tl(gn%ﬁ p\f&;ld%d?bly tgf d&‘ﬁ@cnﬁf@cfe{u@é m%ﬂ' be Fdreags0Ci at ed
conponents’s S one or a internal, antenna
el ement s 1Gs andathSmessaging daslce,l amwylsageand C&llplﬂbé@@ﬁlpn@ widdeta  such as
a digital signal pr sor P aken i skilled
inthe fid&% Saé?’gcm%e%’aat‘&%%ss?s Iﬁ%mefh}rpm%ﬁlogrg e,gf I gn g%cg%e&g(ﬁ)%mm cation
subsystem mlthw\lvithdmetw@bﬁmdﬁpﬁbilﬂtmh the cormunl catl on network in which the

device is i ded t r. exa Ln for a

Nor t h Amari[@éﬁ?mark hﬁ’ﬁy rfitﬁ”ﬁﬁel% e@%%u%’rca é&sﬁzgﬁ;&lﬁ’lﬁgesi gned to
operate W tdBiiBe e 1M@ﬁjoh@é<1_|‘doﬂmtﬁnioeuorcmbﬁyﬁtﬁn€ah mnluémgtaem:ex@atl@TACTM mobi | e
conmmuni cati on system base ata n S device 10
i nt ended f drangraiger 14, aﬂj?%?fé”%ﬂ%wsp%ﬂcgﬁ%one Or@%%rpé?fer\ég@f@t% ifgl o Service
(GPRS) CO”T&'EHt@rﬁ«M' é}ﬂen‘hulaﬁ:m%ﬁt@ﬂb 3id 18, 0Q4BdsciiRtodd13 aRTE pRBessig tiodelgent s wi | |
al so vary dependi ng upon the type of net\/\g]sb 19. For exaq@lsg i,n the

Mbbi t ex anau%smt%é@mrp@%%@%%%%f e ApREAtAQ the hihgr e

registered iy Bp@onﬂﬁﬁm%llénéjstﬁéqﬁarﬁc%' d35i8n RE TR mUrE@AbL ki@dm®n1 nunber or
PIN associ ated with each device. In GPRS networks however, network access
i s associ atvall baidependens ypercthe Q@Fmbmc%@éﬁlet@d"ﬂ"alnd’@whc%e deyice s ispdedfayi ce
therefore | FEAmBHDS RS0 deBl s WBSHAReARnRROWY inchemToN! ¥
referred top&gcué fz@f @E §§é|% or er toroaperate gn am %r%tn\l/\ork W t hout
a Sl M car d,a eon@RREcationisobsystain 11 designbe t¢ @p¢r9tef \anlﬂammobﬂ%c dnobile

non- net wor k COMMUNTEA 1&?%}}&6 f]ﬁ'a@fltA(?msmgfnie umgﬁ%}ﬁn Q?st&ﬁ’e&aﬁt @DMAL the

devi ce 10 Wt Be o carry out any functions’involving

conmuni cat |lﬁu§al daveretwaksyorhkred9a d&M@rlOrlmqmeldéQr yse iBIRPY BEY WEQIRPTREN or

t t b. et d and
ecel ve comUFERE IR RaREv e Ry EREREead Sy Bl TTY 220G Tea by the

antenna 16 [l)hlI(qugh aNetwork access requirements will also vary dependmg upon the type

of network 19. For ‘example, in the Mobitex and DataTAC networks, mobile devices
such as device 10 are registered on the network using a unique personal identification
number 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), commonly 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 communication
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,
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conmmuni cation network 19 are input to the receiver 12, which may perform
such common receiver functions as signal anplification, frequency down
conver si OWQ 08/0542803/ 056784 PCT/ CA02/ 01961 filtering, chanmel/Gakettsion and
the like, and in the exanple systemshown in Fig. 1, analog to digital
conversion. Analog to digital conversion of a received signal allows nore
conpl ex comuni cation functions such as denodul ati on and decoding to be

per f or ned iffltetihgs clBmebglection andstherilikeyrandim ferexagplg sutem shpwyeintfignsni t ted are

processed, angllgg g)u(ﬂ%i@eg ORI iA?lglog Wdig?ﬁ?:tghs{égsiélp(gf £r8edldSignhallole DSP 20

and input to t ransmtter 1 or gital to anal og conversion,
frequency upore enmples icommuiiichtiar fungfions spgh af deseadulsomped dewdBaite Peon over
the conmmuni cation.net LA tran 904l arlheRSEy 20 not
only pr ocespglgégn%egﬁ?ﬂ%lﬁ%%%?n asllélglgg{}g?&%{j?&gﬁssE)Ojéﬁﬁao%éesar%ggr Cr ecei ver and
transmit t erindaditg elodulEden endheqwloding tfbe expaiphs baphé IDSP 20 and aprute that i on

signals in the recejver .l nd_t.ransmtter I controlled
t hrough aut'GHETHE S{I:\;é?{ %lgﬁffl?tSIamél%gP?‘feﬁsﬁ%n’ ifrrjreé‘llee r‘%? chﬁfgﬁﬁﬁﬁ\efﬁ%éyzo

[0018] The sigxificfiohQnp rahaniadidry oven chelchdsmanicution opmodetd gia tBGantkrata control s
the overal |, _operation of the device. Conmunication functions, preferably

i ncl udi ng a8 | east data and voice communi cat i ons, are perfornmed through

t he communifgatiion swhessreny bt okiie picessep conmasniostioaSsighady Huntatsoact s wit h
further device subsystens such as the display 22 f%‘ash nerrqlraeﬁstm, random
access menoHgVideRaAfoy rogsiven feel | ragempittey Rtk obeTpEremple e SHpS PRRISHE 28, seri al
port 30, keyRp@dmttadén sZRARKR thedecelVef N1QRAANEnsBftter 44SHH be radigRely

comuni cati ons subsystem 40 and any ot her, _device subsysheegggzgeneral |y

desi gnat ed cestralied thigueiogutanpatis sain copEol &l peEipas dRBlemRRIGH I ¢ 1 perform

conmuni cat | [GBISAr el at gffs IS k@ ?%ferm HRARIeO b Bk ropHREXST S8 TatTBohtBIsOVi de
"resident"” or on-device functions. tably, sonme subsystens, such as

keyboar d 32hanvbral ejkatipn 28 theglevice Gomphunicagay fusetions eifefeblygaglpding at
o o LS ST 2ROy 0 S o,
such as a cabsysfeat b¥. The migsprdcessor. 3§ AIee diter@ye with ifmghes etiemsubsystofr e used by
the micr OPT QEE RSRE dlgs)glagl EZ,FHagt]; %@%Q}yym, random access memory (RAM) 26, auxiliary

input/output (I/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.

[0019] Some of the subsystems shown in Fig. 1 perform communication-

related functions, whereas other subsystems may provide “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 calculator 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 similar storage element (not shown). Those skilled in the art will

appreciate that the operating system, specific device applications, or parts thereof,



stored in a persistent store such as flash nenory 24, which may instead be
a read only memory (ROM or simlar storage el ement (not shown). Those
skilled iwotlheseist will appreciate that the operating sysrCargapesific
device applications, or parts thereof, 7 WO 03/056784 PCT/ CA02/ 01961 may be
tenporarily loaded into a volatile store such as RAM26. It is contenpl ated
that received comunication signals may al so be stored to RAM 26. [0021]
The ni cr oprogyelssiompadrilyi leadeddhtoj aoyplatide pore ple paRANG 26 s iscsenteppltsdons,

pref erably tﬁ%%)ce%d ?&ﬁﬁlﬁﬁ#%mg 010 by fsﬁb@ﬁ@ﬁeﬂ@@ﬁm on the device. A

pr edet er m ne set O I catl ons control basic device operations,
i ncl udi ng df62i]and vb?hc;mlcropmmgmréét maddawpltb diatoperating gysteax Bnpiaas, wi | |

normal |y be 'fﬁrg@fi‘/ r%l?e/ﬁ%see)ieé\g%eg)?é%ff\gar%%%)hg&{({npgn %%@%&W E)Fedeté'rrﬁﬁ(%fver red

appl i cati orP'¥ evice nay Dbe a personal
i nf or mat i onsetrehagticationt Mhi@pqﬂn'trolabeis'mndeh'a:vmgfaum, alglukhngydata)armlr‘gmﬂ ze and

ot catomeebL O i R I IERLIAS ha e Bhce fT 0 T

app0|n
Nat ur ?' |y, duniQg@danifat@re. PEfTOfested hppheawmhﬁtdnalyd)eamaieﬂ aimbehe)duevidaena:yew ceto

facilitate storage of Pl M data t he d pvice | ication

woul d pr ef e‘?‘aa*bp‘%f(g:J ]v{élf?rﬁl?ftl%‘bmaf"‘igﬁr mﬁﬂﬁllca ?Vé?,ge}\/élgglgfg ?rtgenl%)3 via the

wirel ess nein‘ﬁ@ﬁziﬁagé Hht@-lt@[h@f&z{tfngdo @fﬁ&dicﬂﬁﬁﬁr,suém@ BhtMot tailitad td @pmilar e

seanl essly integrated, synchronized and up ed, '] wirel ess network,
éﬁ’éenést é\%{éﬁa g’r

With the deSACOBarRYER!SsVAs Padsp GRRATRE B %‘dutﬁ 8L 8ol Hted with a

host COWpUtﬁEméﬁ‘{'S&@r@g WRBIISRY ayal188L I0R Ghé dENidd RF REiliRES Sto08NBE PRV dh[h t he
nobi | e devi ce th respect to the data itens at least, This would

especial ly W@gé@ﬂ@e iSuch REM applicatiqihwpwd prréerplly havegh abiify t@)?%‘%dem is the
mobi | e devi g4 LS8l k& c%ta%efrﬁsc%a‘fw&'&@srs nefbal. &Th phidtddmbddiRlehE @leiFaRs May al so

be | oaded onto t evice 10 through the network 19, an auxiliary UO
subsyst em 2&ta stems ake peamlessly, intigeated, Suteleonized rand rindaied.ovid BuBdplstem 40 or

any other sullapl g ﬁﬁfs e TS c(ogjoa%bohﬂﬁéwq%thﬁtgmpﬁo?ed di'sa?srociafédt\xh@n £AM 26 or

preferably amon: Vo e store r execution by
M cr opr oceskat c@@utdﬁlsysherﬁ texabpicteating 4 mirequerd hastieanaputer o8 thel thettile dﬁVIPﬁhc reases

the Tunctionality, of wthe.deu.cs NPl d5.aniAngat.aidshee

functlpns,_ nctions xanpl e, secure
communi cat i ke whpfel the dostocsnpieey sesterh|ie thel mobiteoddvicecsarie offsefagmptieons and
other such g}!strcla?n (i:!urtLer 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 installation 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 display 22, or alternatively to an auxiliary /O device
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transactions to be performed using the device 10. [0022] In a data

communi cation node, a received signal such as a text nessage or web page
downl oad woloB/obe@8pr ocessed by the comruni cati on subsyst emPCTACARM196mput t o
the m croprocessor 38, which will preferably further process the received
signal for output to the display 22, or alternatively to an auxiliary 110
device 8 WO 03/ 056784 PCT/ CA02/ 01961 28. A user of device 10 may al so
conpose dat28. At exs of deviceall antialsorpenwatfedats Hems SICHAS| caail Besieget B¥ keyboar d

32, which Ie§(a18f:1gf G 1ﬁ€|t){e &e lﬁﬂﬁd %%ew% cRh@n Hbfy k&ﬁﬁﬁﬂ&é difandnfdRphone-t ype

keypad i n conjuhc n W|t possibly an auxiliary 1/0
devi ce 28. kSyiodard onfelephaheitypnikeyped, it mmurlgéort wah slm dispdey &% epd ppssibly

t 23] F
Vo ce commit waiBn L0 DIEA OECSRABHINER, 185 RUPBYShEidk i PRET Tal 1y
sinmlar, exoapiunidatén neweakvidugi thoedsmuicdtion petsfserably be output to a
speaker 344@@‘?@3' gnazgs fgl%gbc&)afig&@%lcl)n%no%?h Ql%ugrﬁ%?rﬁéed%vfw fd [ crophone

36. Alter e voi subsys as a vol ce nessage
recording sblisyialle mnﬁmy &lcsst thex ﬂemirl'eﬂn@gﬁaﬁdwmnd tpneferclblyi leouPut télat hough

voi ce or audiQ si naI ut p r ef era accompli.shed. pri mar t hr ough
t he speakerSPS@i(ert?’ é‘nelséﬁﬁ‘ﬁléyfgﬁgan $P1OR) wy %i’ u‘?gﬂr’r@% bY T APISAC ?ﬁél cati og
of the identid¥aiRt BikAbt 12080 PROL éﬁbsyfs{%ﬁls .diéhaﬁsl fnvoide ﬁlemgd:&coﬁhdg, or ot her
voice call related information for exa hO‘g@w& The ser| %ort 30 in
Fig. 1 mumb%ﬁeﬁ»amma Brebg iplarsafrdog th eéflcea gh ¥oige ?faﬁ“ ngk ant

( PDA) - type F a&%mpﬁﬁqeﬁq{nrﬁm{}ﬁﬂuo Mnﬁ&épémte&fml R dMpldy 22 user's
deskt op conputer. not omm may desirable is an optional device

conponent . 18 hlse h90¢SPd 30 prm#edaremﬂmae% °ﬁ§®r ldf‘f’é)tl%é’(f rahng Eﬁﬁﬁ’eéhe t hr ough
an external ; dey, #’1%‘? a gBﬁé ofif, WRbtHerARR ! 'cElﬂeleﬁ’éﬂ ﬁf&%le& &skprd the

capabilities evi ce by providing f informati on or software
downl oads t9024le devilbe-sedd past ﬁ%rm tHigan! Mﬁ?ﬂl@uwﬂaﬂwbﬁe‘m&neé@ﬁﬁﬁrﬁ cation

networ k. -I_heers%ln:c[ﬂer [tgledé) a8 agfad aﬂx{m% dﬁ]ﬂﬁmﬁ?ﬁﬁﬁpl Gevie UREJ i 0ad an

encryption Il’<ey ont o' evi ce rect and thus reliable and
trusted consyaclromization withex edoy's dmkmp@oseuuqr énotishoiwme mag bedasifablat hwsis [ 0025] A

LU angeancgpq;guaﬁl d%%tcle (c)grgponert?ts ¥1§cth a”iBOAf—P3d Foltd eHz{btiebE Lse?RS bR Bﬁti’erences

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 a Bluetooth™ communication module to provide for communication
with similarly enabléd 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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conmponent whi ch may provide for communication between the device 24 and
different systems or devices, which need not necessarily be simlar

devi ces. Woros/osoraspl e, the subsystem 40 nmay include an i nfecar@e@2dessice and
associ ated circuits and conponents or a Bl uetoothTM comuni cation nodule to
provi de for communication wth simlarly enabl ed systens and devi ces.
[0026] Thus, it will be apparent that handhel d devices of this type perform
a wde varsuﬁic;ent}y comppiter mhatelc theofesmafaeior of jthe hanéh%lﬂldéwg@ brp W btﬁéw de a

keyboard which gp@g{ ficiently conpact to
mat ch t he féovﬁ%lefsz%etnc‘;’?eogiﬁgﬂﬁ%@éﬁgﬁé e |cegjogut ich pr ov?/desrr?he
necessary I[e8s] of legCleawdp\uwpémaldcede byhi¢hhehows dre degB2 Mpusiiggin 2 i s a
top view of t he devi

e i.ch ' h [ [ .eces:
front housiHg B :fnffo { lboélélf\’g @U%‘? ngcf:]tb%‘% goef'%fl é%\%l g\i/{vi%a\{}%% aisg SBXW? ﬁie I ocat i on
01;] an opti Qﬂ@lhon 61{ dnogpeidndl énraeal dedice Oh Qe ripighidesit de device b& thtewisee 10,
there is a plurality, of auxilijar ut. devi.c i ncl udi ng t hunbwheel 56.
[ 0028] Fi g.Plusality °£a‘f’¥1&ﬁﬁ¥ inpREQEVIsES: ¥I}?’%‘%§1§\ﬁ“8§b 312561‘ ront housing 50 has
several opeeigpgs t 0 Fiid) GOk RGFct @ied @@tk @dvidey Tief fromhistisignS0 hastspudraldevi ces. A

speaker 62, display 22, keyboard 32 and.mi crophone (not
pref er abl y QPEUREEA lwwnﬂrﬁeﬁw@r?l%ﬂ Ipy ang QEQUEHSVISES- tpf(1 Eg\ég]%?&?é?ng

Pref erably,f hehspgakend hﬁcr@ﬁ&h& (R0 Sbvwab ¢ @rdthiably dcupleayvidha heabntt he top of
the front housi ngo 50, and approximately in the horjzontal ars]‘gﬁddl e of the

front surf zuefasnS0 vhshes devigechougme; Brefosibly, jthe, sReakds s @ofifiencdi Dp¥a{c22.  Bel ow
gge Spe ?Eg[‘dglﬁgag 3G 't}§pt|oﬁ36f a2 f&o?lt B RHoeb, ﬁﬁﬁﬂp@éﬂm&am@ ih g ﬁd’rﬂ&{tals urface

rectangul ar display 2271s shown in Fig . 3, other
geonet ri cal mxﬂdhfofghfr énonbm‘fa%ﬁO tFhe peaket 8% inegpitioned abve ths Aiselayi22The cur sor

key 60 is et 0029] The
keyboar d 3%%&1‘% m cﬁé oné(a{a%r(!(ialgbpl)élﬂ}J ?%ralg%l?érgoﬁﬁrec}; ?lnﬁl'?ﬁgm ?g%?ysggua n]g 50
bel ow t he dAkaiuglyaﬁez;;anghlam@#y%AIS elrovantin Vg §, othdygepmeirienh Ronigurptignse

positioned &6&%‘5F&8§{|2(§1yda s%pbea hse ? ﬁﬁrh(ﬁr%ﬁmqgﬁ%fégol%g&ﬁeéf 98@ d 32 is

preferably Nt ral y in ace |ke manner to
t he di spl ayprddmity@08@displng. keyboard 32 conprises a plurality of letter and

al pha_n UTer 0 ys 32[Ae fkeybozztrr}lg?,Z anIa mlcropﬁ qltéoage preperablya m%gg Pﬁ ) ¥1]oﬁt layout as
re

descri bed i
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

-10 -



detail below In addition to these letter and al phanuneric keys 32A, the
keyboard al so includes function keys and an opti onal spacebar key 32B. The
functi onswedsnsi’at ed with these keys are determ ned by tReTIGAom1960f t he
inputs. Alternative |ayouts according to specific enbodi nents of the
invention are illustrated in further figures. [0031] Fig. 4 is a right
side view of a device according to an enbodi ment of the present invention
havi ng a planddhd espapsfkeyrfiduis delowHbe tumbpyhesd Sagltoriaéive gows mapapbiseel 56,
cursor key , 60 and an escape key 64. O her inputs will be apparent to
those skilled'in the art. Although Fig. 4 shows a |ayout of these input
devi ces whdp@32lhe t htiighhieeleftSiieiviewppicthe depidey Nodnpae devicen shawaorciissor  keys
58, 60 -10 03/.056784 PCT/ 6 h ' el ow t he
P hunbaheel S8 05 2 ke e’ |‘§é§%§s§&t§’a§m§f}%8& b F%é%‘g]ﬂ‘dl%ﬁlég 5is a

| eft side wnshdinfentsheaydevdtecmputevicespnithisl eide.de sns¢nyisagedrentbofliens fhde of t he

device in the present]y . illustrated e i pant ough. .al t

embod; ment Sony HRSERLH Hat T kOB e TR P e sr I Bl SEPL B

enbodi ment , hah# erierdtdtpddvicei Oihusilteafa@tbnibodimegtsivehefs inpute arcaplitdmtvedn tte t he | ef t
side of the device to create a |left . _hand oriented.device. .0 her, alternate
enbodi ment sWRMEles oF Frslypdank inguis aye ptm‘B‘é‘{a{/\Eghbet W@ers{(\% g% ﬁtﬁ’é% ?kﬂ%d P &undant
inputs are pyovided, will be understood by those skilled in the art. [0033]
The keyboard arrangenent as illustrated in_the Figures 6-12 is_ designed to
i ni ni ze t @03 nber dhe KeyRoxd AFRREIRND 2 o’nllﬁ'?tﬁ“qgegrbd]éer Fie%t5e Sldy Soard s

conpri sed of.hntdtodhiBiRREhE GuiBof KM BiuiRk fo ks ReYeAY To8 lkyytakiahabet i ¢
val ues, an.d3 al phanuneric keys which correspond to keys having at |east one
al phabet i ¢ iy gpmprised of otk a%mh%mc(:kewwh app keyedipying oaly giphabelif lpethat t he

al phabetic \ﬁﬁla&‘b@ﬁmﬁ{erfcﬁgs gfn BRREHMAANReyR hRNAR MBSt Sncke@phabdic§amEy anged as

they would be 1'n a sta r eyboard | ayout. The keys are al so arranged so
that the numeri qumaticeslvef Thideysahishplaeeso Bak 8ipsalpbabeds yalwes ob thehe | ayout
of a standar L eph eypad- | Lol t RePLBIAPEL S 20sh@lgpohanuneri c
keys, ther ealgllsatogtfc Frécgrsaﬁ)hgne ggn%‘?&%ériggﬁg&ﬁi%éht ?ﬁl ows t%é tjlser to toggle
bet ween keylyhoald émtouy Thedkeys @o alseatrranpesl ss ¢hat ghe numax¢ [vpluenpbtheon| y

al phabetic a\ﬁglllalﬂgr%érico rke}(l)sn lcé’rrerslgor}rl%r gocth\é al'a%%? ‘of ! ! stgl?dfa}da itéﬂl'ep(ﬁgpé) %Lﬁ;ﬁ&'.t I3

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, or 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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ot her command keys are present such as a "spacebar" key, and these keys may
be shared by a nuneric value such as zero. The follow ng enbodi nments

il lustratwo 0@WERSY key | ayouts, though other standard confPcguraaridoows, such
as Dvorak keyboards, are contenpl ated. Reference to a standard keyboard,
or a standard keyboard |ayout should be understood to refer to QAERTY,

Dvor ak, and other known keyboard configurations. [0034] Because many of
the keys cdheleypomd alevsfoph oersdspengdingfreduichpminghe toobing requiasktp akathges, "t he

e Pl HE O 1SR oSLAFAE 1Byt ARARKCrRURRAG h@¥Bifiols o S0uCed.

This allo or a we uttons ne to be attached'to the PCB.
ﬁ\ddl ti onal Idgsigm Tlesl beeefits dnidheldo flevitemmamvipdterbis ssinpechandbedd glgrigest greal | ow t he
eys to operat.e in conjuncti.pn. W.1h the PCB. A reduction in the nunber of
keys used FSC%PWEOJ%TS%H%%%%E?&#PCT/ CA02/ 01961 the keyboard allows for a
cor r espondi[e@B5] educt Fign6ishowsend paskibleglaya diorr thel alpbammicsic tihgits ér that housi ng

50 whi ch once ai p | rs cost.,of production, . i of
design. Thi$%b PF%%"&E‘L%&%‘%@% tg‘éerr?%%‘ﬁ?‘ﬁ%ttsll})“r)‘g?ér?g%hgg@%d%k%d devi ces
are BleC 0 lmraﬁes!éht?w Lﬁﬁl‘ﬁifuﬁ: diffemlihpeis, each &by tmay fpoS&]t nkarg or Bwshiopss.one
possi bl e layout for the al phanuneric i nputs on the. keys.32A of the
keyboard. ﬁﬁ’@ﬁ’b"ﬁ@'ﬁm’c‘ﬁé“ Y g]iuﬂjé?raetogﬁomﬁgﬁ al‘ffa@t.er %SS}gH@F%taérgﬁﬁ‘e@s '
][galre esent| tr[ao:«us}]JT}1 o fous kgjbfo&ﬁ_r&nﬁg&@wnﬁmmlﬁ_em fk%)én[‘mﬁiﬁﬁdﬂpbewnkeynor e or

r inputs. e invention is in no way limted to the specific character
assi gnnent dayoyt pf the peesent[inypaEen. ¥heeniral 155 ‘i’rHOfolTerE?‘ﬁEﬂu@é%l By Eaﬁgetdrha‘lees a first

enmbodi ment B HABs HE ¥randAY R¥ph&He KeisadRFiBSRMbelsNVIBRIEIRO, anAseBEK dndla Secti on
of keys surrounded by dashed Iine "32C fornms the standard tel ephone keypad

wi t h nunberround tsymbaghTie kays gerresrPadingiria BUmesuNYUSy dbdiroughhed REys
cor 1 espond fighah GnBUTEL fo A ate bith AittaR oM Rrie8LpER YERIICVAKRYS N that

they have both nunera ters as their possible values. In this
_enbod: ment , Inghis ainbhdibeni, en lakppabetin Zey.i thatds Ry wiithhomdn piphahieie ¥8ees; 8 val ues,
is placed heside.the top._ Kk 4l j . nunmeric
keypad. ThiRaY F%@%ﬁ}ev@p Ilctga‘?\tgg?g s oY et ot éﬁg‘{ﬁ @%ﬂgg@ “‘Io?&%’ %déﬁ'%gsys in the
top row to dllowsttvdietitms o baoassigndd ta esthaf therkdy OWERTYD kaw todiarmg the perogecond r ow

0L 1 VB34 By PEEES A ) B B0 PR ol e or

left side by an alphabetic key, and on the right side by a-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 conjunction 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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case refers to a key with non-al phabetic or nuneric values. The command key
on the right side of the central row corresponds to an "ENTER or "~ RETURN
val ue. Thwo obosdé7em row of keys in the keypad is surrounde@CarcAvenivesi des by
command keys, one corresponding to ALT' and the other corresponding to
BACKSPACE. The asterisk, zero and pound synbols of the keypad are all on
the bottomrow as is conmon in ad. desi The zero key is shared with
a key val uekeyshaesisuerdnpys-tisch key %glééc’é%{rmwg%ﬂﬂﬁ lagsopipied yeithedtileagt twp

conj unct i oyt dhatdors, Ak The §&RYnC ARy BS, e GHiIdAR BreBURRS héveOilphadhBbiabet i C
| ock. The pound synbol can be used in com]gnctl on with the alt key to

ef fect a ° SHPRY Thy lefiomps Kepdies letter deputsThihs latiekegnd?dt baret EOFIER glure 6
assigns_eit {8 e S iBy Sl mid kRN 3P el N d

al phanumsrligE eysvyﬁ%lgB% ?)sf%{el%ggte s w ff thse 3élyout1 has t hr eeecrows of
five keys, ﬂsﬁoch@i wmﬁtw%tt@rrmmh%tsrsawmms bﬁranﬂégJ 3eRaghmassaciatedfwifict i on keys
32F and 32 f t hree
keys have a E aeﬁﬁrﬁer?(i EE:IS nof)‘ue S ntrll!}ré lraibglt %é%bgggféésg%{%g%@#&wl01961
keys have | etatseterd \QPuUiEE, ariﬂaé’kunldelye kay 32fhés dskocidted with Bk characters 6L 'ed Wit h at
| east two l?ﬂ%t er characters. In the second row 33, the mddle three keys
have al phan i'c inputs. The |left-nost key has letter inputs. The | ast
key 32D has[08BS]ENTERIfthe tBEE[ lnRN 3Snmuﬁn1dcﬂe¢lera§Ee}@fhat/él'aﬁ)hdmplehc 1Itpb’EB t wo

| eft-nbst keys. in this associ at ed

characters, g\%}eftén?@é%f%y é&f A é‘éﬁﬁg‘pgeyetﬁc?ﬁce% %Pﬁﬁﬁah%ﬁacws\[,\ﬁat 132 ge[ ter
characters. asFéHiat&?(@ffﬁ'e@Gh lte? PAI Wﬂeﬂmﬁﬁbf tHeNEphsBYM SR Ikelys adsepressad @ Wi th t he
characters "G, H, and t he 321 i s associ ata?d with the

and

characters CQPJUHCU‘K’ with By AT ke 335 ﬂ}enusf"h@ able; tocpreshySRsial CRAZAGTH8T e t hr ee
keys have alphanupsrshewhiputs. The left-nost key 32H acts as an ALT key to
access special characters that nmay be associated with each key 32A. Wen

any of the H0BNanumerfibe tghi-snosy Eeﬁéﬁﬂe@s@ﬁ thigd 1o njSuBEfSTahYY #F% i#Sthe ALT key
32H, the usgp dlépi'éﬁek%zpvﬂfeﬁ%é k%?%QE%L dEﬁ}@srs@cPtaﬁgste)@ﬁnp@HﬁpQ/L@n{a@@t shown) .

[ 0039] The right- nost he th row 35 preferably acts as a
BACKSPACE  k gymeditely pribi to tlh@e@ep@z@ﬂ@f lgpgrBissdlptedany text input that was made

| medi ately (R)';lb r 10 1 heis GGRT 5 Fie g]lléaa hﬁ"é@ ar ﬂlﬁérﬁﬁf%ﬂc ah@@H@is I 0 this

row 35, the dl e three keys Are anurrerlc an
example, the key 32M is assomated w1th 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 difficult for users to input telephone numbers if the numerical inputs were

laid out in the manner of a QWERTY keyboard.
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exanple, the key 32Mis associated with three letter inputs - nanely, " Z',
"X, and "C . [0041] The SPACE key 32B is centrally | ocated bel ow the
third rowB33@m78€i t her side of the SPACE key, there are framatAoemideeys 32G
and 32H. In this exanple, the right function key 32F (labelled A) is
preferably used as a CAPS key to create wupper-case letter inputs. Wen the
A function key 32F is depressed, any letter key that is subsequently
depressed viD0431be i nPliehedr ts ‘H33° (yeton keysRG iedepressed, OB4RImerip &npuist t
function k 32 1230) . NUNERAL key to
access nurreet?{a@atlarelqﬁ%%iteggﬁwaete[ g(:";11re?atgrl c&%l’éh@res n\(jtwfl %E?‘%ﬁ‘gﬁ Ig‘g]tetadég@(} 1|1nes 32C. The
nuner i cal ianpinpsttedfwichevek enesofttirat keysds swbseqiently ldeprdsstd.ed | i nes 32C form a
typi cal DT ypad. _Havi t hese keys i makes it
easier for l\@g@iﬁs to gﬁf“eerﬁglﬁlé FuheT %%da%n%og%q%gkégtsh%%%% {Y@Yegg%ng%g nunber .

It woul d becanrgcemrtifosn Bighfed T,ulht Kegpadusmngerbant ipnpvittes tac$taplanineuomricber s i f

t he numerical inputs r | ai d . qut jn.the nner of QMERTY_ _keyboard. -13
WO 03/ 0567 EFPRET 32 PoRHe [56‘0413]e e&qﬁ%@%r%@ aspigned 1o n%ag‘ro‘hf %y 32Gis
depressed, AfRnHERIie§s hidPLhifeed thh@tuchtiat balbeld elghatety ealidserd mtifexd
characters on these keys within the doited J|nes, 32 are inpuited whenever
one of thest@.e%tygeyr §Vh§%;ﬁ%%fé?hopwe&bﬁ$%‘§5@dj’. l“tdoél?zi"]eglff”g@?eé a?ﬁ\af"?t{?st rates a
second enbogiiy¥e s bOhssidred BS e alpiivieRticokeys AR the aMbiBmsREs FguenT,Fi gure 7,

t he keypad arrangenent provides a _standard nunmeric keypad for _a tel ephone

set. The altphagremped key cosgspeadingmalh ‘ENTERC Rasdheeh moved fohe seread fitMkeys are
arranged thgt bﬁ%&lg rrr%\k),a&ndqm: YSHIt®” 3h180 %pﬁfeiﬁbuf(cflk%ﬁﬁas%een ApHcad@sth of 0 each

key, whereas t odiment of Figure 6 had allowed for three al phabetic
val ues to bBAISRME functionr The whlal’ plaliamerris cofeopied With theasterisid@Ynent to
Figure 7, 0 ﬁn-g' e ml\jﬁ%@5ﬁ: hasaoREGh fpved to the
second from %#ge ﬁ%ﬁ?@%ﬂ%ﬁ?%ﬁﬁ&%?ﬂ é I’S%Hﬂ@?‘ v?i ue (_)fret he pound key has
been r epl acaphahetidvatues aBASKSRAGE:ach alpbabietnor diphanumgric keyal ue now i s
co-l ocated w the asterisk Kk : h | t, of: Fi 7 provides
a keyboard walI)l/%ut V\:hznl’ téhen%rﬁbr?od%lgé/ntt r?g-ril-:}l]# \?\%%’ gﬁcgﬁggzggﬂvagﬁﬁgg d%ﬁgﬁ gtssi ghed to
each al phababstewolettat gasavtene The REFYRN RGAFIK inay bh éocetet oulithesnght-glostFi gure 7,
each key. 3 e@\ c;fsthea %?r%crb\%tﬁq The EBFAC?ESPACE key 32L is the right-most function key

beside the SPACE key 32B, which is located 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 have 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 numerié values of the keypad are located on the left

side of the key configuration, whereas the pound and asterisk keys are located on the
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nost two letter characters. The RETURN key 32K may be |ocated on the
right-nmost key of the third row 35. The BACKSPACE key 32L is the

ri ght - roswofoafsd7son key beside the SPACE key 32B, which ipsTi@wabed1bel ow
the third row 35. The ALT key 32Mis the left-nost 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
nunerical inghtisidevidditionailiea disectionnl [keypad vEfhcrdsitipnglocogppandfunghiges is case

letter inputs. nf{ ﬁﬂ“% Oare d%f(@ﬂl 1%%?1%041p?%31a@%t i dHeQYdnIekey 8K

enbodi nent s* 6 e present 1 nventiOn. As can be
seen from tlimldadédgcumwher aalemfajmnmaldiek&aysaha\ﬁéd@mﬁe ¢ryieéri c, and at | east

one al p h.abelil)gzﬁ]val u.?.ﬁggge iuilld .!st}:'atc%ran m%&&}&@&%ff 'tl'fé ;Jfngr?t nﬁ’%'nﬁ(gn Wﬂi&%ﬂ tﬁéave only

al phabetic eys can fave one, l'ura val ues.
Comlrrand vgl deSad D TNME kbgﬁaﬂ@dumcenstrépemduccﬂmmdcdn@ysf keyboard B2yRaen be
co-l ocate i ej abet i i ment,
each key ca%Sf gg al&%{’ﬁwﬁ%ﬁ@& E@ é%w %ﬁakﬁkﬁ%ar%??ﬂgr nd key.

: n tPed em?ﬂhoﬁ}la%udaf wiﬁia EHer ?\mﬁ kel tfeundmhet daefwaﬂ 10@s 38 fis tubesl ioethmd: are
ocat ed on e left sjde_ of the ration t he oundand
asteri sk kelréwegnainbgheticagd BWn‘F’Pfémoci% %%@/%’é% W&O@%X@%X i ght
si de. Additjsqnald ¥ :SHard se£tcorRl OkEY Ralde, Wotthat 2aiial le@lﬁﬁ|caﬁ¢bm&ddf unctions
is present. One skilled in the art will readily ggbgﬁa# t he

f

di rect i onal TheeyBakeve dthen inpde ralphahticamas esics H‘ért % onal
keys, or a JpNcidpAdEt MBGE@LQ\EW%e¥J 04 fdviddadrige 8 ht{ﬂobltsltdyﬁﬁrﬁﬁm%m:ienbom ment

of the present 1nvention wherein standard DTMF keypad | ayout 32C is
r epr oduced and&SH@Pe@n’@b'r of keyboard 32. Rows 31, 33 and 35 provide the

three rows @i) @OSt angay, !E-lﬁpfesl%?%%@&glent-rgf?he preseli@iventibMwhQBinWRCT i on wi t h

the "ALT und at t row 35, 1s used to change between
al phabeti c amﬂanimﬂc/ﬁl?d(emvddsyoum1S|rmr9¢t1§h<ébieth¢ eentgs @€ keybpard 33 Ry serves

as either | F ot b
ent er ed. T%]é§I§| Jgsﬁrm’%en I'n t%ﬁ ﬁéroetc%(gWEkga{k er&%?hgsetﬁﬁgrssgi& ©
BAR . Thg3 ln&@?ﬁgmﬁﬁmmmd ‘AENI‘IEI?fo logrr the pefonadstikey ingow 36 ivusghtnost keys
in rows an 0048

of the pr es‘él}?fl § ‘@%F?’]S G 18 rag%( Hur%%n J)de I@Hén 1n%lﬂhLﬂLelt}i§tn{o%EEiﬁe %nkQ}WbOd' nment

serves as either a ‘SHIFT” or a ‘CAPS LOCK’ value, so that capltal 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 9 differ from the layout presented in figure 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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standard DTMF keypad | ayout 32C is reproduced in the center of keyboard 32.
Rows 31, 33 and 35 provide the three rows of a standard QAERTY keyboard.
The " *' kw9,03/05618¢onj unction with the "ALT' key found bel eaTtdt2befot nost
key in row 35 is used to change between al phabetic and nuneric nodes. Wen
i n al phabetic node, the "# key serves as either a SH FT or a " CAPS
LOCK' value, so that capital letters can be entered. This | ayout provides
a keyboard "ﬂunfalyglllr[m\rlm antaegee kepboard reonfigvastionnnd @qumtﬁe‘tsil’écﬁﬁlﬁ?es are

20t he BRSO po b RUBRAREL frar DTS oL VoS

in row 35, [8081]t he ° ENTERL] Kbgtrites mmbmmefdwprmh th@}n [ 0049]

70 02 o el el LA NSl W BRGS0t 11 (1

:D !I':\/ESL r at esszammﬂctdmmric(ﬂj 36fprdvivie the deentowsmfenttamiard QWERINhkeybhardst andar d
eypa rovi ded over,. half..Qf the.st pad. N ne nuneric

val ues, are #ﬁeig’CQBWBE%ontvﬁgjtP?r Tﬁﬁ?év@lcgdfﬁﬁﬁg{n&ﬁ&%mr ’>33 and 35.

Th et ) 00I kelySﬁﬂ Eo drasat tRtvdenlagNaben/ adbnirerit m@kh.tWhen it hiphabetic nebatthesel y

centere W|t respect t t M=k L x! " HY re

provi ded i n*ak "s?’es(%"ﬁﬂa%%{ﬁ‘ler ‘En%%ﬂ ?y@%gﬂtp&% o'aY§at0 tgﬁlcﬁplfahgt%ﬁﬁ? keypad

| ayout of nl%ﬂ&ftér@d kBYS1a ?&tfﬁédlﬂes&r]@#bﬁﬁ&i confilgaraibh Qﬁfeﬁbﬁﬁ? %reﬁﬁf&{ A2/ 01961

This layout provides a [arger board configuration, a seagar ate

* SPACEBAR , alphalpticevalygs| are ﬁ@tﬁ&éﬁl ﬁga shgledignShe O kR%y‘%hqnéa d’iler AR08 S ovi de a
ful | standagdskeyhe mﬁﬁé’the s%ﬁz] BRRIUTR: HACKSPSEEALRS ‘BT Is,rﬁeent of the
present invention erein he standard DTMF keypad | ayout 32
repr oduced lprevﬁcd%éh@/ngfémpétrl@ﬁ in fowe3Anmd 3§ resgectivelyns 31, 33 and 35 provi de
the three r of a WI ke junction
with the @W]key Wr%? ?ésﬁltu }qtem)st ggoﬁﬂﬁ &gsentm,\]&ﬁ%n wggrggp?o change
bet ween al pitasietd keyaoatdayrat i38 impeesded\sing fonr avlpmapcthiecDivliekeypee  ~#' key

serves as eth r - SH Ly %gﬁ letters
can be ent &ret 32¢ grqwde hﬁ?%r\?%etgmg I%ﬁcl)saaﬂP gﬁe c%ezp?ggrﬁftg?u%g%h ere no
nore than t sl naﬂhp)laalyeﬂlreadvlalapmscmc dlaaﬁsllg'lﬁéﬁ keypad ceuld gt eeprasgntedbe ~ 0" key,
\é\ll"lngn IEnI\n-}Eg.e al hab% Cost coﬁmins Saes'\rv\v/e t}aree rox% %g:% gﬁlgafd ﬂ}%oarg %SPACEI

provided in rows 31, 33, and 35. The ‘*’ key, in conjunction with the ‘ALT’ key

L

found below the rightmost key in row 35 is used to change between alphabetic and
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. 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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provi ded as the rightnost keys in rows 33 and 35 respectively. [0052]
Figure 12 illustrates an enbodi nent of the present invention wherein a

st andar d weybwosi784 | ayout 32 is provided using four colum®CTAhH@20I%F keypad
| ayout 32C is provided as the three |leftnost colums in the keyboard,

t hough one of skill in the art will readily appreciate that. the DTMF
keypad could be represented by the three rightnost colums as well. The
three rows [8054 st andmruge.khygbpraseat drentiqn Guvaes tha yseiwvithy a dandadng 35, The

0 key, iﬁce?%ﬂr&’fb?%{&tgﬁcﬁ"ést Jgixhﬁu‘%\hfr D&Y keybBaaGoREhPMohTeniS hisHsTOSt  key

in row 35 is’used “hange Detween al phabet’ic and nuneric nodes. Wen in
al phabet i c thodesr tohavoidt'thek Eyung-endspesk sxparieneer of usiggaFstandgpd felepheneps | ock!

N 1

valtie, s gl ARLL3le LENNSHS G, ROOEILE' 68 KT05e ol LB 1 Lhe

al phabetic €, Serves ey, enin’t
al phabet i ¢ alpmtetic faghiore Wi 4 hey i3 SPAGEBARCaThe sigBACKSHRORIingivdts’ ENTER

keys are pravide t he rightnost ke inr 3 tively:
[0053] One BRFYS egpﬁarsﬁ’e?%%n%? WY l%eéé%l%feygba%o \r{l%%ei gglgﬁﬂﬁ}?m\{/\ﬁlgﬁﬁ%ount ed on
a PCB, eacdiptebsticaeilieyad ley saokioimergeier, hthe &eybobddéntepratér] @mrengloyed® known to

those skilled in the art. en depressed, the key actuates.a .signal, b
depr essi ng tHEHY eéW‘E‘%ﬂ aYgﬂgenﬁl ‘%@Rﬁ ??EG%’P?IE%FOP%C f(%’w % 5508 oar d Y

! ni erpr et ermtevﬁiétgfbah%ﬁ@ér\a%m%&mﬁmiei tgttadpuf, oo Whattihefededro mvhd arhas aThe keyboar d
interpreter can determ ne which, was depressed  base the received

Sl gnal |- EmUEESITS R B A IPIUEE FEbSOVSF HEE RERIETLR

i nvention piQYhEES thdl Rey SRS kil ib BepessdBRba 6 indi@ydBarHe bryRuilpibeit as a
QNERTY or Dvorak keyboard configuration. This allows _the user to avoid the

“hunt - and- pedye asgignashtodhat keyis dgairedgangd soromn dayse pss1 BahBnEeauited A aher e t he

al phabetic y |M§l§igl%st§rh&nt%dobtta‘?n QRCHLsEY itk Rkl OMh BRbdicRva ¥ il thedl phabeti ¢
fashion. Wien a key Is depressed it actuates a signal corresponding to its

assi gned al kevaldei iptespreten abieins @ sieing; el kothetrekes apqichingr thgt airedr sUiRgys wi th
mitiple alphabeldanid! dfSfingd ikh ShiQbsd (O F6RE Qdimol Preififivk@¥board
interpreter,”1s enp oyeo? to -determne e I ntended habeti c val ue

cor r espondi ingutt elgenibmskay . kibwa wadeb dedetnamest of JiegiceT canndiMojemola’s e

bR S T LI e L

al phabet i c with Ugs keypad arrangement. ‘
[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 further 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 numeric 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 a
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assigned to that key, the key is depressed twice to indicate that the
second al phabetic value assigned to that key is desired, and so on. Thus a
user nay wemesirBsed to hit a key nmultiple tinmes to obtaPaTid2desir ed
character. Using predictive text input, the Kkeystroke interpreter obtains
a string of key strokes matching the obtained string against a database of
stri ngs, which correspond to words. Common predictive text input

al gorithms mrﬂaﬂdnknyhoamdgrout rIadrb}sntamésur@tﬁonT@gW@ of PrRla mYmREe dexd &' s

i TAPTM One skill ed e

predictive ty%]ﬁ?liyl %uil w1t11qg%ﬁffytooard laeyo{lt tg%éé\%{c&?zgg r@%‘!tl ?&%8[62‘3 {:é&t%h

cont enpl at eghnideat t he predictive text application may be activat ed after a

certain nu of keyst.rokes  haye en nmad t wor d can
be identi %@éﬂ and t¥ éﬁ‘fsﬁrlaTed\)\P)}iﬁ ﬁpgﬁquétereng?dl ntts ht% S&E’F oﬁﬁ{a%rparg{eet?s in the
i ni mum | englidhtioh @ot kR tiitteday a perticwlatiatahyensat efczﬂ;ﬁﬂlbetfooancbahdmplhreertw
depressing a keI;; mul tiple tines, r essed: posi tion,
or by oper kA8 % simple TRASPIQYMPN L Sf“ﬁéﬁﬁi's ‘(Xﬁ‘f’]il g""?‘ﬂgﬁg?"ﬁ@ wathﬁ]etge TP Slfdepr essed
position. [HO98kedttinientibléduiebe paTURBPbRbAE skilal intthe aﬂ(aﬁtaalﬁhvm)tehb provi ded
on an electroni cht oucﬁ%ﬁ;g};gseg%?%gm%&qﬁ%% ?ﬁ ng&%‘%\%}} he

toggl i ng b ethggecipachiges %9‘?1 i nput,

will renmove,, ﬁhtahl%ﬁuéeﬁ%unf%lnpbﬁia@;k'&hlmhm R rbdiRed) Wi Gnd MadEigingSSOCi at ed
with the keys fromt ay ‘'so at the user will recognise which entry

mode is bei reguesd@pace pnmﬂ%@%allwmwfa@t%np%ﬁ%%? ment, the al phanuneric
keys are prﬁ) d Witk OBl e%laﬁﬁggptehﬁ)oﬁlﬂlekiﬁsof s\tf?e tB&dent @n%ﬁﬂ&p%&éj
on i

i npl enent at s provided that requires fewer keys, while maintaining a
-17 WO 03/ Ofen8ed RC‘BI: CAaRPRY IBLY. s"elm‘ﬁmw Redifiensipes P@Fi/daltlatlopﬁ npa; ke

confi gurati g{gé[ﬁt Q t§ artlcgl WL ogllﬂgg{s bgrrthgs\é%f sﬁlll 1§1¥1|Ra' &@Wlﬁo@@eﬁﬁgng“ th the

keyboard | a entr t el ephone nunbers. [0057]
As il | ustrafea ihe sbdfpe asfunhenmumbrdmmsncﬂeémed ls@lelycbypéneo:rlalmh@pmnég(bnt
invention i not restricted to a particular arrangenent of al phabetic, and
al phanuner i @eys as a sinple redeployment of said keys which would fal

well within the scope of the present invention could be perforned by one
skilled in the art after having read these teachings. Thus the present
i nvention provides a keypad/ keyboard configuration
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wi th a reduced nunber of keys which allows for reduced tooling and
machi ni ng, reduced space on the PCB, and allows the user faster input of
data. [ 00W®Mb3/03d784 above- descri bed enbodi nents of the preseatr/dAave®msion are
intended to be exanples only. Alterations, nodifications and variations may
be effected to the particular enbodi nents by those of skill in the art

W t hout departing fromthe scope of the invention, which is defined solely
by the claiqﬁgqggﬁﬁﬁgd hereto. WD 03/056784 PCT/ CA02/ 01961 WE CLAIM 1. A
keyboard for I'e device conprising: an al phabetic key corresponding to
at | east one al phabetic value, for actuating a signal corresponding to its
at least on alppﬁgp i C falue']adQLuralityan al phanuneric keys, each of
the plurality co ¥%%ﬁ%‘ﬁ6n5%1% WOePPE* &l ue and at | east one al phabetic
val ue, each key houalpAsetiakéyn@r@spondingko atdeust @spdptaibestiy vatuel fos actoatingspondi ng
nuneric and at | east one al phabetic values, the plurality of al phanunmeric
keys arrangélcfl&“BIcﬁFB%OBg‘ngWE‘tsrﬁﬁfFé?ti"BeglPﬁai’ﬁBCeY?E‘tlﬁ’ of a tel ephone keypad,
and arranged in gQwRGt doAptantifctidiReyd) pheabstthe preMity Copegohdisy @ ast andar d
keyboard | ayout; a command ﬁe , for actuatjng a signal corresponding to a
comand key DyEEtie alyp#ng 3 dsas 8?%a@h@?FﬁW@P&r“FBﬁwgéP%FWPﬂﬂ@t de8lgnal s

actuated by hhepahdaRelth Cok@Yondidg i uniidraliiat Yeaof ot APRIBLHEIGesk@¥s, and
t he command key, for mapping the received signals to a sequence of

al phanumner i @lurality o4 RhapuBHls keypnaareed 4p evide theTpanekis | A5EREEH OERai m 1,
wherein the ki 9pa@! arfd| PRRRUANRIChRukGYR With theblpARAEE KbP (Phdviadg a ful |
t el ephone ké@%%gaé3f%?ﬁgikeyb%%?d gf@glain1é, whgggin theyte?eﬁhone keypad
i s cent er ed stind4ril kexbiard laxostidar d keyboard | ayout. 4. The keyboard of claim

1, wherein th o at i A t.
5| The keyboard_ orORTR ! REfalr el (eonch B R A g A B0, £ o

al phanuneri anteys, and the conmand key are provided by an el ectronic touch

di splay. 6. The KeyRORlfinlprGbAoMeReiviff BeoSidhak Nk E6} IRM Fabet By, 41 SP! &Y

is a touch

the plurality of alphanumeric keys, and the command key, for mapping the received

signals to a sequence of alphanumeric, alphabetic and command values.

2. The keyboard of claim 1, wherein the plurality of alphanumeﬁc keys is

arranged to provide a full telephone keypad.

3. The keyboard of .claim 2, wherein the telephone keypad is centered within the
standard keyboard layout.

4. The keyboard of claim 1, wherein the standard keyboard layout is a
conventional QWERTY layout.

5. The keyboard of claim 1, wherein the alphabetic key, the plurality of

alphanumeric keys, and the command key are provided by an electronic touch display.

6. The keyboard of claim 5, wherein the electronic touch display is a touch

sensitive liquid crystal display.
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sensitive liquid crystal display. - 119 WD 03/056784 PCT/ CA02/01961 7. The
keyboard of claim1l, wherein the al phanuneric keys include only al phabetic
val ues. 8womhmsdeyboard of claim 1, wherein the al phabeti eCraaoanteeach of
the plurality of al phanumeric keys provides one input signal. 9. The
keyboard of claim 8, wherein the keystroke interpreter enploys predictive
text routines for. mapping the received signals to a sequence of ,

al phanunmeric and command val ues. 10. The keyboard of claim1l, wherein the
command key corresponds to one of a group consisting of an ALT key, a
SPACEBAR key, a MReel lijpbdasly of alailBACKSRACE Key alahahuseSHH Keys kenudeldnly A mobi | e
devi ce conp gf Hggboard havi ng an al phabetic key corresponding to at

| east one aﬁkﬁ V&"Yal ue, for actuating a signal corresponding to its at
| east one al phabetic value, a plurality of alphanuneric keys, each of the

Val e, ehch ey R FaBoAc! Ay <t sk teanpebRoray anS pniof € ssMiEepondi ng

nuneri ¢ and ophlphfRfieriORe s ptdvibehd @pimtalgdals, the pl uraI [ ty of al phanuneric
keys arranged to provi de the nuneric arrangenent of a tel ephone keypad,

and arranged in conjunction with the al phabetic key to provide a standard

keyboard | ayout, TR E&BPRALS Kigivh 8,vHerdke the &by shOkSinfibeRt erfflbysgsqRaReng to a
command key val ue; and a keyboard interpreter for receiving the signals

act uat ed by 1eXhEOUtipy FRIERRDING Y | reqeh‘@dpﬂaﬁlﬁléltpwseaﬁenﬁ (oh albAwimegic|a8¢s © and
the command k@v.nd Miues™@PPIi Ng the received signals to a sequence of

al phanuneric, al phabetic and command values; a m croprocessor, operatively
connected to the keyboard. for receiving the sequence of al phabetic,

al phanumeri g,and n of the
devi cer "and 950 s DARBRLYRSUERY, Mgl GRRRRLE %PE@B%%?%’?FE%
execut abl e lgyoupheonsistingprfoersdbl, kéwr a pPRACEBAR 4cy. a RETURN key, a

BACKSPACE key and a SHIFT key.

11. A mobile device comprising:

keyboard having an alphabetic key corresponding to at least one alphabetic
value, for actuating a signal corresponding to its at least one alphabetic value, a
plurality of alphanumeric keys, each of the plurality corresponding to a numeric value
and at least one alphabetic value, each key for actuating a signal corresponding to its
corresponding numeric and at least one alphabetic values, the plurality of
alphanumeric keys arranged to provide the numeric arrangement of a telephone
keypad, and arranged in conjunction with the alphabetic key to 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;

a microprocessor, operatively connected to the keyboard for receiving the
sequence of alphabetic, alphanumeric and command values, and for controlling the

operation of the device; and
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plurality of operational features and initiating such features upon certain
inputs from the keyboard. 12. The nobile device of claim11l, further

i ncl udi ngwe odiosqrBay. 13. The nobil e device of claim 12, wereraav2nivsidi spl ay
is a touch sensitive liquid crystal display. 14. The nobile device of
claim 13, wherein the keyboard is displayed on the touch sensitive liquid
crystal display. 15. The nobile device of claim1l, wherein the keyboard

interpreter of t boat. i gL j - & mappi ng

t he received sigggfg&g% §$h§%§ﬂ£%§%§%@é§ﬂ$ﬁ%B§§Fﬁﬁ%§Féﬁgﬁt@gﬁf%ﬂéﬁd comand
val ues. 16. plirdityobbperattbavl feguwms and mitiatiid suohifeataien uptendedeainiigputselrest ed from
t he group %%najg&ﬂ g of a two-way pager, a data-nessagi ng device, a
personal data ae8i%%tant and a cellular t el ephone. 17. The nobil e device of
claim1l, wherein the plurality of al phanunmeric keys is arranged to

provide a full t be hone. keypad.. 18. _The bi.l e devjce of claim1l, wherein
t he telephoﬂé‘keg %gmg@3%¥H¥8f§@nlﬁ%#ﬁpﬁrﬁﬁ%d§§§%&3kﬁ‘keyboard | ayout .
13.  The mobile device of claim 12, wherein the display is a touch sensitive liquid

crystal display.

14.  The mobile device of claim 13, wherein the keyboard is displayed on the touch

sensitive liquid crystal display.

15. The mobile device of claim 11, wherein the keyboard interpreter of the
keyboard employs predictive text routines for mapping the received signals to a

sequence of alphabetic, alphanumeric and command values.

16. The mobile device of claim 11, wherein device is selected from the group
consisting of a two-way pager, a data-messaging device, a personal data assistant and

a cellular telephone.

17.  The mobile device of claim 11, wherein the plurality of alphanumeric keys is

>arranged to provide a full telephone keypad.

18.  The mobile device of claim 11, wherein the telephone keypad is centered

within the standard keyboard layout.
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