TEXT | NPUT SYSTEM FOR A MOBI LE ELECTRONI C DEVI CE AND METHODS' THEREOF FI ELD
OF THE | NVENTI ON [ 0001] The present invention relates generally to nobile
el ectroni c devices having text input. BACKGROUND OF THE | NVENTI ON [0002]
Many nobile el ectronic devices now include functionality that requires text

i nput, such@ér i =i iting short nmessage service
( SVB) mess;rges, Ilgr%gjv\]:sﬁm Fﬁﬁgg\ R@?ﬁigﬁtéfm%vw& DG ANRAt i ons such
as contacts, nates, task |isnETMODPSEIERFOFEtCc. Many different text

i nput systens are currently avail able, and some nobil e el ectronic devices:

provide nore than one text input system A non-exhaustive |list of text
i nput systens in nobile electronic devices includes, for exanple, a) a

virtual keyboard from whic tyi S g%gpﬁg el ecting keys using a
narrow-ti pped stylus; b) aﬁW?ﬁﬁn%@oar X Iﬁd c) nine nunber keys for
t he nu I, 9, ically up t hree..or four letters are

associ gﬁggélv!/i The éreg%ﬁ ﬁg?ﬁdé?l rﬁﬁtﬂtr%%ger{%@% {Onmpﬁ'ée electrapicdexiss davingyt i s
ent er ed text ipp@ssi ng t he nunber key associated with the desired letter, for
exanple, using nmulti-tap, long-press, and simlar techniques, or by

pressing the nunber kepAmKy: ROONT SFITARSENPENTRORESI Ng addi tional keys)
and using a predictive text algorithmsuch as, for exanple, "text on nine

keys" 8 i LGal. . S 1l Washi ngt on,
i TXP( r § -?f ?_G(j)?)r]n)b{%%}o Eﬂg}?guﬁecga\%%%ﬁ@égf%f%c?%}ea&%ﬁé% §}aﬁ TABRWS ¥l i forni a
or Lett drWts gudly asmfBmenmiplE; gowing esndihowritifig Mooyt YedskageNasi¥e r(gMgf)ooos]

Si nce Jmbile el.ectropic devices are handheld, it nmay be beneficial to
reducentqﬁ%sls{%rgocg { %xéo_wsx% T8eL Angering Aqler ejQ applications such as contacts,

notes, task list, and calendars, etc. Many different text input systems are currently

available, and some mobile electronic devices provide more than one text input
system. A non-exhaustive list of text input systems in mobile electronic devices
includes, for example, a) a virtual keyboard from which text is entered by selecting
keys using a narrow-tipped stylus; b) a QWERTY thumbboard: and ¢) nine number
keys for the numbers 1 — 9, where typically up to three or four letters are associated
with a particular number key. In the latter example, text is entered by pressing the
number key associated with the desired letter, for example, using multi-tap, long-
press, and similar techniques, or by pressing the number key only once (and possibly
pressing additional keys) and using a predictive text algorithm such as, for example,
“text on nine keys” (T9®) from Tegic Communications Inc. of Seattle, Washington,
iTAP® from the Lexicus Division of Motorola in Mountain View, California or
LetterWise from Eatoni Ergonomics Inc. of New York, New York.

- [0003] Since many mobite electronic devices are handheld, it may be beneficial to

reduce their size.



[ 0004] A nethod includes associating overl apping areas of a touch interface
of a nobile electronic device with letters such that each area is '
associated with only one letter. The nethod al so i ncludes detecting a

| ocation of a user's touch on the touch interface. For each area of the
touch interface which includes the location, the |letter associ ated

therewith is identified. &ﬁﬂﬂé] AR ers are identified,
predictive text softvvaresi S uselék’{%i? eterm nem‘isﬁh of the identified
letters er.. L.nt.end to select. The predictive text software may be

or ovi ded ek S helbarRERReh SopietBh o HBRRE Pors S L@ich BRRECAT 4 ne

i denti fi ambiletleetdnichRRiceavith hetess Schtthft dadR Atdal ik A6kdcBlid B Hsh oﬁﬁsﬁoﬁé edi ctive
t ext sof[vvare may be provided with an indication of how nuch closer the

| ocat i onletisr-t he metlyrd alpe inciudes idetesting atlpentiontdfanuses’sdotdr en tie tbheh
identifi t 0 I elect r.oni ¢ deyi .inc]Jude one or
" nore t'ougﬁeljlf%%éﬁogg%([sh %ggbgglgﬁggéﬂa&{%uac vﬁlﬁ&é ulfg'éd}és %ﬁ%fiﬁéﬂ% FL%%&BT ayi ng

one or nassecindshaéwitieistidestifiednd means for associating overl appi ng areas of

t he one @@Ogﬂfﬁ touch interfaces with the letters such that each area is.
associ at NIy BRRS leliersepre idsatifisti predigtive: teshiseftwaws de upratal so

a0l at o R BP oRRE PR il | Rl e on o

associated wth areas o e touc aces i nc Y% on of
t he t ouctkext Ffewart enaypreomressied withyamirglicatiog chitehaloenteh bidiver k@ she §PF t War e
nmodul e t t er m which of the identifjed_letters the user intended to
sel ect [%ﬁg%fm”lﬁ]%‘{]f%% an QP @soﬁalf ngified defters ol predlictive tekbt

si tuat i Ogoftwdte nheVBe PloidRlWiE aHBYdIPA il ¥g5d feal
di stance that there ?{?vno anbi gui ty1 aé&fgﬁﬁﬁvgﬁu(%o%“%% tﬁéel(:f éi}l}ssgil‘s‘stqoei ng

t ouched. 0% afdhe entified lettensghancioaithars oEthb ddemified yetizes.t wo or nore t ouchpads.
[ 0008] T, ch ipterfaces . be a si e touchscreen. The rows of
letters @Qgﬁ}é %ngégiegﬁ-ogwsg%ﬁ%i%m? 2'1?‘{61 ug of;meegntogch Hafer AT is no
anbi gui tjeceise heourfibyth dserynfanb eiridRiplayisg B8 HOMbRUGHE S 1NEE LA MR V. for
at least_one particular letter, an area of the touchscreen associated with
the par t§08 @fsoriatiag oyprignpjngareay of thepedriyorgrtoashemterfacehwithdhe kgerseen

associ at 1 i ff. . an jacent row. [ 0009 or. at | east
one par t*ﬁ%’&ﬁ%@thﬁ%’? 9 tef?,lggﬁéa glragegit%’ﬁﬁtoﬁb ?%%%g{ef'nﬁg? P&’%\é\feaeé%cg’&’i“& E‘ﬁ”% th the
par ti cul may labbtiactuday nierapooqiseire| Theomrbpidpedor AlaftilontdTy whilQ(diepn of an
area of the tochlv%ﬂterface associated wth an adjacent letter to the left

of the pAFEFOGISE _taéqasé’ﬁéh%‘jﬁ’“&h pefexfpens that inplude edoestiontns thetrkshi nt er f ace
associ ateik MidrBproBes3sl A4 Biso le‘i&&&é a pledilifve e@Nofllard RRIBRA &' EWrknd CLTEr

which of the identified letters the user intended to select

{0007] The touch interfaces may be a single touchpad. In that situation, the rows of
letters may be spaced at a sufficient vertical distance that there is no ambiguity as to
which row of letters is being touched. Alternatively, the touch interfaces may be two
or more touchpads.

[0008] The touch interfaces may be a single touchscreen. The rows of letters may be
spaced at a sufficient vertical distance that there is no ambiguity as to which row of
letters is being touched. Alternatively, for at least one particular letter, an area of the
touchscreen associated with the particular letter may be overlapped by an area of the
touchscreen associated with a different letter of an adjacent row.

[0009] For at least one particular letter, an area of the touch interface associated with

the particular letter may be completely overlapped jointly by a portion of an area of
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[ 0010] For at |east one particular letter, an area of the touch interface
associated with the particular letter may be partially overl apped by a
portion of an area of the touch interface associated wi'th an -adj acent
letter to the left of the particular letter and by a portion of an area of
the touch interface associated with an adjacent letter to the right of the
parti cul & fogch aﬁerfaﬁﬁbﬁiéimhl%ﬁlmw 13253 tDRh&/\ldﬂ(ﬁ‘ tb@@éﬁijcuﬁnm&r ments of
t he |nvent nare.ill strateg f exa ljmt tlon in the
{1 qur o a7 PR TRButn ARy it SR L intic g ar D arsdoui<h Bh arafent ttan ol s

i ndi cat e i g P ebapdoul @ 8k@gous or si m I ar elenents, and in which: [0012]
FIG 1 is asinplified front view of an exenpl ary nDblle el ectroni c device;
[0013] FI@Q102 Fog aklesstank iphitiswldr dester, an awa of ﬂmrtoudmmt&feeqpimcyztadublﬂh e

| t 014 f har t t t
exerp! ar oG shehEek pRmA i Ry Birb b Pa restin S et flep ST 6AER (o ¢ ne
predict i mextf@et asS@tﬁitﬂ&lhﬁth@Qaﬂ‘}&;en[ (H@téﬁlo fheGeft 4_>fuse @ﬁ@di&%&é@éﬂd oy £ a

vi rtual key, a virtual a virtual i n accordance
Wi th sorreom W@%O%ﬁlettwhr}ﬂ mwsav@mww@meqm iter tethegight

f | owchar [ of another exenplary nmethod for determ ning which
letter t%f{sﬂgldégtﬁ ugatsrl%n%ﬁut or which two adjacent letters to pass to the
predictive text software nodule; [0017] FIG 6 is an illustration of a
virtual "T" key, a virtual "R' key and a virtual "Y' key, in accordance
w th sonme enbodi nents of the present invention;



[0018] FIG 7 is a flowhart illustration of an exenplary nethod for
determ ning which letters to pass to the predictive text software nodul e;
[0019] FIGS. 8A and 8B are illustrations of a virtual "G' key in accordance
with alternate enbodi ments of the present invention; and [0020] FIG 9 is a
bl ock di agram of an exenplary nobile electronic device. [0021] It wll be

appreci ated that for gy bESORPEON @rpfdm iAwpsEkat i on, el ements shown
ravvan\o

in the figures have not necessarily been scal’'e. For exanple, the

di mensi o . .he .exaggerated.rel atjve o other
el enent sﬂfoc}(rﬁ 5%3[{6?%@1&“%&%@%? %"Z’Pgﬁgo{ﬁg?%}e&?cggya‘ﬁﬁ 85193‘5‘[“81,6 ?’5# BPEnce
nurer al slimdtatioe inethe dfigdeandnge b npayrRSdiadvihgi]iif Al ck AkcCRpQRAtdNg or

anal ogous el epents. DETAI LED DESCRI PTION OF T I NVENTI ON [ 0022] In the
fol | owi nBUERSS indigalsseresnonding, analogous g5 sigplas elementseand ingvhiels set forth in

order torgyieYirfl§. Ajst : j n&; #t]g Lents of the

i nvent i'oF}. Hgmeverlsia’tkq%apﬁ%ggﬂ%%gj?g%% l os%&gbquérﬁ???'ﬁca eﬁrl%eki Il in the
art that [@iBpHiGentis ofintptidicdnfrent view ofiyndiRerpéaniplagdmobillldctionrse
specific,details. In other instances, well-known nethods, procedures and

conponenfi®iffive not been described in detail so as not to obscure the

i nventio 3% iRef i t g ! stnplified
ront vi g ol Phad IR MowRet URRAtOTBE D ofpliry it 6 dGeiidley ' 5!
whi ch i swhichitmoladjscent Itttarnto pasete thie paatbitthertextseftpharmodusi | e el ectronic

devi ce 200, Lce.100/,20 e a_ persqnal data assi,stant (PDA), a

per sonal Rﬁ&?ﬁ?&t?%%ﬁﬁ&é@'{ﬁ?ﬂ@‘fm%ﬁt jbﬂﬁ%ya BHB‘@? E{a'iieglalnﬂr"f'oﬁ‘iég,'-“ﬂa

handhel d“yeksy,nahecordihet REth sokf enhibdRAeRs 8 PréBRt ifiveriByi ce 100/ 200 may be
a two- vvaé conmmruni cation device with data communi cation capabilities having

t he capalflQlfl ¥1G.o5 sontamehestillustationof hrotheroremplary syeshehfor détersining
enbodi ne i ce / l so_incl.ude e capabi i for. voice
comuni CJ‘;a;l"#lliSc(])fl nlg&&l[ t%o*f%% 9]?%\8‘%(‘:1 [ergéllﬁlg}%b%m aﬁ?ﬁ(/%%rscf%ﬁs%kp %’é?f%ﬁt}veA
non- exhatext sofewdre siodafe; exanpl es for di splay 102/ 202 includes a liquid
crystal Eli sgl %Y (LCD) screen and a thin-filmtransistor (TFT) LCD screen.
0017] F1G. 6 1s an 1llustration of a virtual “T™ key, a virtual “R” key and’a virtual
“Y™ key, in accordance with some embodiments of the present invention;
[0018] FIG. 7 is a flowchart illustration of an exemplary method for determining
which letters to pass to the predictive text software module;
[0019] FIGS. 8A and 8B are illustrations of a virtual “G” key in accordance with
alternate embodiments of the present invention; and
[0020] FIG. 9 is a block diagram of an exemplary mobile electronic device.
[0021] It will be appreciated that for simplicity and clarity of illustration, elements
shown in the figures have not necessarily been drawn to scale. For example, the
dimensions of some of the elements may be exaggerated relative to other elements for

clarity. Further, where considered appropriate, reference numerals may be repeated

among the figures to indicate corresponding or analogous elements.



[ 0025] Device 100 may have one or nore touch interfaces, including rows of
touchpads 104 to allow text input. A non-exhaustive |list of exanples of

t ouchpads incl udes, for exanple, capacitive touchpads and resistive
touchpads. The rows may be straight or curved or have any ot her appropriate
shape. [0026] In the exanple shown in FIG 1, a top touchpad 104 incl udes

he | QST B TR T i Pt et and TP
;n';dl :t:g;(s:tlpgd 1o%ﬁéﬁﬁ@s"?ﬁ%@h@%&ﬂlﬂ'WN”B“?N' F ?n: G, Ha g,
1 g B AR SRS AR s eSS 2L
touchpadord¥r t55tobRle! ap%tr@\%hbﬁm&gaﬁ’(‘iii%@ (rfif he %gﬂﬂ)tdlilrg@?tp Y thQinfent

substantially transl ucent touchpad. esl red, etters my BE evenl y
spaced wiHowaverH otilltbsumidpethod by tibbeof exdarmpy els]l it e ant tlan garbedimeas | etters

anong an i t.hin . the touchpa .be djfferent. than that shom in FIG 1.
Si m Igar I g/f enmg?rﬁbop I@Q‘éﬁﬁlpg@?icg;?ﬁ‘é&‘ﬂﬂm?e &ec{f&&%éﬁdslnnﬁaewtépﬁser ent
t han t hawelawwhm ethbds, plocediirdl AR éompdrenQhAes n@tﬁg{f B@s%ri]b i Mi?ﬁdoar ge

touchpad may include nore than one row of letters. [002/ Vi ce 0 may
i ncl ude @hBotdp ohgsuse thedeventipner f aces, including a touchscreen 204. A

non- exha I i of chscre incl udes, far a e, resistive

t ouchscr er‘?g?/ %ggéﬁg%iet l|Sv1£eoq’i7|(STlIJac s"é’f’g‘g%sﬂ ‘6#8?&?&1“‘(?%&%‘?’9@1?\5’ h&tr eens,

i nf rar edetansiascmebils erttotidrdeaie HOOUAL k¢ FIQVE, «HtHis bauaPBRECRRS: [ 0028]
In the exanple showmn in FIG 2, letters are arranged in rows in touchscreen

204. TheVicat pleanotharexpmpliry mobile glectionicydeyicedi09p| Rgvicn 200/700otay degen 204

may be t r -1 I i . i 02, alternatively,
touchscrgﬁé 4&%§%e@%’ 3%%%%‘ ?gfﬁ.ng#&ld%%ép%%e&(PM’ P AVPHY may be
evenly spageeda eeliphione eahindhold. tetminal, ed tiexiakd| BSsontd@nBédirREBMBicOf

letters g&;)) g and v{rf"tehin the rows may be different than that shown in FIG
2. Sinil @ 0imay bfed BROIWI SOMPRBIGHRBfedse Mol data |communication he
touchscr ggnbithies Wavilal the cefbilit)an doRfhuibauny;i Whgn a user
of device 100 tguqﬁeg ongglg% ltt?e touc'h%aﬁ%g\%ﬁ%ﬂtﬁhgc?%ﬂ%t%g%%{nnﬁ‘I FI}Jlet erm ne
t he | ocasdrog egibadimentudavicn LHE28Gudpatio fichideathei capabilith foherdi@cation is
determ ned and. the precision of the |location will likely depend on the type
of touchPEE"SIH'?®r Iy, when a user of device 200 touches touchscreen 204,
the toucfroapBRvide! 100206 HMy Bat 1@ digpIal! @2/202. t NE doBUSRBRid fist of =
touchscreen. The way in which the location is determ ned and the precision
of the |eemmleniodisplay 1824208 dpddndeson lighid erygel displap (EEEYrsessen 4pdG30] | n

one enbogl npnt , L ei nbel ow with respect to FIGS. 3 and 4, each
t ouch re%ﬁ@ghi%ﬂgﬁ%rgﬁgcﬁﬁgﬁcﬁmtm adj acent letters to be passed to a

predi cti j0@25 pRevivef 10@neay Y one Tdrembre dhisdh MRedfsods, SANGNRE RN € is to
determ ne which of the two adjacent letters the user intended to enter. A

force feyshiadsdPditepllopotexeiiptpl & nen-¢xhspstive Nstorf examplesiof teyahpeds nay be

used to NL.OwV k & o indicate t er that the

sof t war eﬁﬁgl\sﬁbggaf g’?%’?@g’ %atnb(a?ltrtfggtt w%ﬁ‘ifﬁﬂdl nséﬁ‘c’ﬁ hog“gh% bglﬁ’r?erﬂf’v,s ™¥scri bed

her ei nbebostaighitior caspd of hiwe dnlyGherapproiribte shapuch sufficiently close to
ntal center of a letter results in the selection of that letter,

t he hori ) i

while a @@3@“‘1 e gampleathena iatk Gad e tonctopelped: 1Y ingludesthe Iptéars Q8 resul ts
in the s Cép-0 R Of «hh eyt wg padjpa Gt L[S - e he,t adj acent
letters ﬁk)/eh Epr’e& ’ct1is \’/eYt’\évf(iT'I ’sJ([)f’t \%‘,i aeﬂcfr&ﬁ%ﬂﬁzl?ﬁq’%etg%ﬁ%gﬁi 29{1 \I/‘ghf&fgglthesof t war e
nmodul e ilstters ‘@6t E8TY ‘MR, WRT TG H D ErY, Wi aghidatien tant @t Boosn tduehptzierodi nt ended

to enter (Ot 1 SalPAe kY UBMErs «ps N, and “M”. The letters mav be
, “B”, “N”, y

printed directly on the touchpad, or may be located behind or printed on the back of a
substantially translucent touchpad. If desired, the letters may be evenly spaced within
each touchpad. In other examples, the arrangement of letters among and within the

touchpad may be different than that shown in FIG. 1. Similarly, in other examples,
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(for exanple, a vibrator) or an audio system may be used to provide
feedback to the user to indicate to the user that the software has

regi stered an input. [0032] The enbodi ments descri bed herei nbel ow with
respect to FIGS. 3 - 6 are applicable to device 100. They are applicable as
well to device 200 if the rows of letters are spaced at a sufficient
.verti cal tieti minare ef ttrehpadremey ibs diffemnbihgnithat shewnanWHiGeH. rSmibiklyl et ters i s
bei ng touched. Further odi nments, described hereinbel ow wth respect to
Pros 7 R Staniaits. A Sipe e dOTOPRL U1 SRt 1T e PRSPt BPiser o ar ¢
spaced s [UB'Q?% DRYick DBD SdySn@lTlE 4K S¥maR: tchH"ﬂx'té%fhcéQ%&ﬁdihgtatt@&&séréexpe' ng
touched. [0033] ReferenCe is now made to FIGS. 3 and 4. FIG 3 illustrates
an exenpRédy detooeexhonsitlat distiofi tpohbiretns wcladisadentexhmpte riesisibvepass to

t he pred'{ct've t ext softt' re nodul e. FLGt C¢cis n i‘lﬁl uitration of cf vi rtual
T key, CRCOTFEURT CRRICIRAE, FORRRPCECSASy PIRAFCte a%?}""’u USREEYEINE AT b some
enbodi Mefushfteenh endHRFERB bedURHE Have (SAW) tBuEHAcleasat i on is received (300).

If the touch location is between the horizontal centers of two adjacent

letters [0988) In theetxample shoyvmi) BEEm. Ipders éFe amangeddntrows in feughpaestct i ve
t sof | . - i El i f h
| ocat; on2VE BOPRAS pled Heprliel aBSAIPLE il 00 ThllobiSep 00 ! 86 e o1 ©

cent er ofrafisparefif6nd plhetd inhkohaifldsay R2, ardiltemativelly] tonohdtrdn J0as60d to the

predictive text software nodule, whereas if the touch |ocation_ is between
t he hori b®helind displayr20gs 1f desingetherdgtiern aayhs svsabatPacehvdthineachyows08, t hen
the lett .  Yap W aredi.ct. sof twar e
nodul e. ﬁﬁ‘ﬂ?{g xgrﬂnglgg’l %méﬁggﬁ%ﬁtcﬁp}eg%gf%gg gﬁgﬂﬁﬁlﬂﬁgﬁ hgterb‘)grsé{l:a?gﬂeﬁ y at the
hor i zont diffecantitiean that sholvatih #1G. ZhBmmikaly, veother exaphpled) ¢l mimberexf agged e, by

requirin he t.ouch | qcation tq bg.at one qf set, vertical lines and
enguri nggﬂt"?g‘?rst%g‘e\}@\“i SETEFR Wﬂ? geﬂgt?la%ﬁ}aéMntQé{q e hori zont al
centers g{ozbrwﬁe%tg ket of | dAOR4 100 tohuBRest HECHr HRGBLAPAIS T040he REIHBSEDN t he

hori zont centers of two adjacent letters (302), then the touch |ocation

i s bet wewnll tdetermand #eonloaitianeat dre wihich dnethe douchpathellmsvayfinawhiohvthend t he
correspondi hg ed of the .touchpad/touchscreen. .Jn.this case, .the |etter
whose. horieaih & fHafnsd o B BeRRen HERISRERE mBrel] deneaf o St acen
letter apgtsiRBpad.O SikiHafly eohel aVigsel @FldeSREIIW RubRslUoRchstP&hn. 20 thexanpl e,
if the touch locatjion is between the horizontal center of "Q' and the edge
of the t&wehisaehn wiicdrieming thedaedtinn efdhe fruchen the toyhscregenThoway @ ters " Q'
and "Y" ik : redi.ciiv ¢ I
o03s] 1 Wil B8 kafn REQRE R WE uR GLEloSh hE KcalBL WIRSHPRNCRY o ¢y e

t ext sof pueearyp®ofioachsardehock 304 or bl ock 306 may be sent with one or nore
nuneri cal  wei g[hhts indicating that the touch location is ¢loser to one of

the two H¥BALEREDe smbedunerqdescaibed depinglowovith gesnest nEIGdW #d¢H: ¢l oser
the t ' i S: ' | . t her.
The predrastiE8 BpteSint e 308cfn bd M08 RAGRL 0 R fEeH IPeliRul'c P10
account wixesoftietrermaduleg Thiipedictivet thet dofiwaael padaht isltedeermirtehehivk of

intended to enter. 036 shown in FIG 4, virtyal "T" key has an area

412, mar fEdtwg # aﬁ%w[xﬁ%ﬂ% a@f Hé?rcweﬁ\j‘?dmieewrexf?efﬁ&e %PG‘PﬁJ%’SW%} (9pnt al

center Ofgah-404: I tyar 4 LAl vi rtual
Exanible 49 fhbrraﬁm?zﬁ aﬂq{uﬂgdé%?%nh ﬁ‘%?c}:ge l}f?ﬁ {0 ﬁrm/% feeﬁ[l)dr%(,tgt éll %Sﬁf"

"R' key has ‘an area 414, mark agonal hatc ext ends
f r om t hetdindicatriv diic wenthat thefsofiFaredl registetvel dnanpatont al center of "T" 406,

d [ "y . 41 ked with j |
P chi no 0GR Ensestb RS BRE HESHBRS beRTr e M bregiet P 5o Sag e
hori zont §|t0lfbﬁ%?ﬁci9tftg;'é{rése4t%%e TBBz@te% it offa 1M It YR the SleckiBY of S

conpl etely overlapped jointly by a portion of the area 414 of the virtual
"R' key #atllestenovhtileartonéh infm intermediz® aéa bétwevn twaiadjacent ldteys. refd037] The

t ouchpadg of .Fl G y, be designed so that .the area of a virtual key (e.g.
“the ar ea fse}%cémpdg}‘pﬁgata/oa% 8%‘?"%3%@“%2‘9&@583?3% ﬁwgra%}‘%cte%le)&efssjfoo? an
appropr i Fie@i&iﬁrg%)@ RbfwaiezBod 9182 The pishieivecokedofiOvhrd flodURSs BY d@edmhinger or
thunmb. 1 [f &denotes the m ninum horizontal |ength of a virtual key based on

er gonom ¥hewnef the paie pdiacent dettass theaser/mtended ko entgo nddbraedpgstbaclosystem ouchpad
need not exceed (n+1)412, where n is %he nunber of letters in the touchpad.
In the exanpl e of device 100 shown in"FIG 1, ii is 10 for the top
touchpad, ez is 9 for the mddle touchpad and n is for the bottom

t ouchpad.



[0038] Simlarly, the touchscreen of FIG 2 nmay be designed so that the
area of a virtual key is of an appropriate ergonom c size, shape and
orientation for use by a finger or thunb. If A denotes the m ni num
horizontal |ength of a virtual key based on ergonom c considerations, then
the overall horizontal |ength of a touchscreen need not exceed (n+1l)4/2,
wher eI n . {(for bi&anpiu,néﬁeibmér) Ioiebhe#udigi SYstehﬁmBSDWeﬁlfsed heprosidehfeedieekh thed ng the
nost letters., In the exanple vice 200 ;sho in FIG 2, nis 10, since
the top HkihHKIattohepser that s‘SPEWa{ed@QQTthﬁfe SRfRRY: . if each touch of

the touchpadf tmyt%lli}gf;d e@mé“"%lreu rgﬁdsl?érg%elgw %itﬁe%is}%&'t Qo ML — Jﬁ?%et he

areas of "the vir yS Wo not be permitt o overlap an overal |
hor i zont appliceblgtth defrice H@O0t clledypard /applicabicaeenll wo dkedich 200 if chebsvaudfl | ci ent

to acconpodate this yestrigiion whllf roviding virifual key areas of an
appropr i TS fPeSPR ﬁs%_sﬁé-ltcée“ltiv e QFS“FWE at tPFreN_Sd%B _ég‘-t“ﬁ(eas_rﬁoni mm
hor i zont hidneRaet & Rfterd iy béih?ﬁéuoclﬁ@& PasRg SbARIEORNE AT hAEmBLILRNS, then

the overal |l horizontal |eng a touchpad/touchscreen having virtual keys
t hat ar ewilbtregpechiot K168, 7oandvis ara ppilisable tnaledice @00 6f tite tomasf lettgrs ateere ii is

the nunber of letters in the touchpad.or the nber.af letters in the row
of the ¢ SERS B hERTF At e et Brdiehry Of BHEST pdreiGibEt: s now made to
FIGS. 5 pud3PRefdrénceds inohwmbadei® F1IGH08 hat £XEIG! RiNudikdiosh E@mpiater m ni ng
whi ch two adj acent letters to pass to the predictive text software nodul e.

FIG 6 imethed farydeteraining which twor adiagent Tetigre§o pass/fa theapredigtiveelgxtand a

virtual rg ' 0 &\” SR LEpt 'Qtfs‘ » Pr.esent

i nventi o%ﬁ"r%gﬁﬂ&% ?gg%cﬁ(?ﬁ)}ggl“ ontﬂ)lnso reélgclﬂé\’}l(eaﬂ‘k Eg’oejs ltttlﬁelp‘{yoaﬁl?% | ocati on
i's W thi giruapred&eeriniasestdanet Wil eomk 2nbodirhenthof theqrtdint osrheies of a
letter (502 then the letter is the input For exanple, as shown in

, ] 504) , :
FIG 6, toruczl Hecatiotcls eerixgd 6H0Ws Iitheiteualy lz(ceﬁlm% Kebetwiers dhe Aprizgentakbr of "R
404, th W 2diSeenRi | E0n-d faakd hi th
hor i zonte g?&%}gndt er o?dj EQFRB}I%%H t(%debﬁ %h%gqpﬁgﬁtga%di&el}t th%st ?llhegs e%ugocﬁiﬁ ocgt ion
i s withi prefiRfiRe odxt soewherhadii¢ (04).cForexanipld, ¥ sHo8n in KEG. 4,Hfthertputh i s " Y" .

[ 0042] weyver, if the touch |ocation_is., w thin the predetermj,ned
i 5t ance GBS behesight RBHFta CeioE 0T o A0F 8P dhe artaRtdl R ehokked

whet her il GOy 1LAGRFROMn ST il b bR thd SAHRAEIHRBLID

adj acent Iétters (506). so, then the two adjacent letters are sent to
t he pr edinotlilleewhencas Hdlie wwaclk lavatien & Heb5o&n th&borizpndahsienter a6 “Fhéinand FI G 6,

if the tuch location is. R, i.nte | at g.ar ea.H603 .pet n"11Y and "T",
hen t hetiediirizpait peeraf v Ak, iEnfhETesE! SLOREE Yo N Bl BEpestfd ™ ex
sof t var e Eniedibtive fext $ofv08 SlbAURE AhitRR elrfbolifingtil, 4 Pugh 1R4ti8A Shall§AoB05
between "T" and "Y", then the letters "T" and "Y' will both be passed to

the predbepraiseliext thohotiemmsalesnitreof § detia] Thistey bowskomplishadedor s not in
o0 TEEhL s F P 50 LRI phE LR PP R AR L)
and the e@uriagrandinegverfichl dindshie tioualipaed withetheelidrédontdl dehersof tiRf the row
i s then unanbi guously the input (510), 9

letters.

[0034] If the touch location is not between the horizontal centers of two adjacent

letters (302), then the touch location is between the horizontal center of a letter at the

end of a row and the corresponding edge of the touchpad/touchscreen. In this case,

the letter whose horizontal center is closest to the fouch location and its adjacent letter

are sent to the predictive text software module (306). For example, if the touch

location is between the horizontal center of “Q” and the edge of the

touchpad/touchscreen nearest to the letter “Q”, then the letters “Q” and “Y™ will both

be passed to the predictive text software module.
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[0044] As shown in FIG 6, the virtual "T" key has an area 612, nmarked with
hori zontal hatching, which extends fromthe | eft edge of internedi ate area
603 to the right edge of internediate area 605. Simlarly, the virtual "R
key has an area 614, marked with w de di agonal hatching, which extends from

the right redgs @f sdot %Hﬁ&]irr?etn@s Qﬁ?@w@%ﬁ&&o@nﬁﬂe&@fs st 40 c%eit heddgt?x{r(e;ﬁ: t aI

center of "E" 402, and e virtu as dn area
narrow di agmare maduﬂalm@lockkﬂmmré)*(t@m% ﬂ:xajr)Be b6t wiel bneE9R0RS nﬁxﬁéﬁda[md' ate

605 th h t al t f "U' 410. The areas of
The-vi vt uareibyandering %M&'B%nﬁépfq%% Oraciofithe felediccentrleims [ 0045]
If Ad t ual.
er gonor o o /e Bitsh B B ABh Aot eHe? e sofoibatohialigtne SrEG o0
t ouchpad/ tamhach&tclbmm thmmyto tiee dtherg eThet fradicivd tedd @ﬁ%@@@ﬁ@&%@ﬁ% fifefe Where

n is the nunber ters in the touchpad or the nunber of letters in the
row of t hélqﬂéﬁﬂ?ﬁ WP@H* iRy, perguitwhem detemaining, whichof the twakdjoventdetiers

hori zont aI elg nd upon the extent of overlap of the areas of
t he virtu IFHO 1% ef erence is now made to FIGS. 7, 8A and 8B. FIG

7is a flc[@m:ﬁrAS sHowrsinRIGL ¢a ﬁfmalrf‘"{en&lw#a@w afeamngdmta.ﬂ{regﬁﬁéﬁ%ﬂ&!ahag \gg ich
letters t ss tq.the predictive text software nmodul e an are
i |l ustrat ﬁ:&?@”éﬁ V‘g‘?h‘? %@F%ﬁ@ﬂ%@rwtak@aﬁeaaﬁ CR” 494 1o the herirerttel centendi ment s

O e, B @t 408 ankiiy, 4 QST LBUER oh 94 A alabids 6t WG GT000y 1T P
hatching, which extends from the horzzontal center of “E” 402 to the horizontal center
of “T” 406, and a virtual “Y” key has an area 416, marked with narrow. diagonal
hatching, which extends from the horizontal center of “T” 406 to the horizontal center
of “U” 410. The area 412 of the virtual “T” key is completely overlapped jointly by a
pottion of the area 414 of the virtual “R> key and a portibn of the area 416 of the
virtual “Y” key.

[003 7] The touchpads of FIG. 1 may be designed so that the area of a virtual kej (eg.
the area of the touchpad associated with a particular letter) is of an appropriate
.ergonomic size, shape and orientation for use by a finger or thumb.' If Adenotes the
~ minimum horizontal length of a virtual key based on ergonomic considé;étions, then
the overall horizontal length of a touchpad need not exceed (n+1)A/2, where # is the
number of letters in the touchpad. In the example of device 100 shown in FIG. 1, nis
10 for the tdp touchﬁad, # is 9 for the middle touchpad and » is 7 for the bottom
touchpad. |
[0038] Similarly, the touchscreen of FIG. 2 may be designed so that the area of a
virtual key is of an approp'riate ergonomic size, shape and orientation for use by a
finger or thumb. If Adenotes the minimum horizontal length of a virtual key based on
| ergonomic considerations, then the overall horizontal length of a touchscreen need not
exceed (n+1)A/2, where 1 is the number of letters in the row of the touchscreen having
the most letters. In the example of device 200 shown in FIG. 2, n is 10, since the top

row has the most letters.



areas of two or nore virtual keys (702), then all letters whose virtual key
area includes the touch |l ocation are selected and sent to the predictive
text software nodule (704). [0048] In sone enbodi nents, the two or nore
letters sent to the predictive text 'software nodule in block 704 nay be

sent wi th [88%pkn cmnestufresadicabicher @iy ubhgidfdhélrebhatert S sd104CGd gcat i on
is closer to oEe of the selected letters-than to the others, or 1ndicating

how nuch cfiBgE&lctdiethen fananeatalf the vitteal key oweuldfnot he psehisted edovetapend t han

to the ot i eiiv t soft e Jjrodul e t ake .t hese nuneri cal
wei ght s i %g%gg%glﬁ%o?fz&ﬁggié&éﬁ;eétﬁ%ﬁﬁ it?}ﬁ:w{oﬁcwre?ﬂgwg’yg@fee@ heapffigientt he
user i nt endestcbmneraey this fL81E%DL ik i ' | etter
"G shown in EIG BA IS 5 Letiahn WAl QTR it K %@ég% o8 afbroblific

centers 809Zaf Wby finger orcthumbs If &'deantts the' midifhum asppanitilength and by th
vertical r 08 of the.letters "R!, "T".and "Y', and "C', "V"
and "B", ﬁg@%@%ﬁ%ﬁﬁ&ﬁ IBg(O%S' ERARLICRLQRS: dhen Ge ioﬁeliaﬂgl‘)?'@@‘i‘télrie@@h@f éd 810,
t hen t he Iteublepa%l/t'bﬁ'dhscfe?ﬁ,hdﬁﬂ% Qitthal keyPlify ﬁf‘enﬁott[%ntnri]@ecpf eg\i/e(ffah\/\gaélﬁ)(t

sof tware 'rmcéﬁl e, If the touch Tocation is in the region denote t hen
the | ett ereedds beaticastpy, wheee » i the membenof ketictstie ther wdtlgiaid\e teaimise! t war e

nmodul e. | f ‘ catidon i,s in the regi on denoted 814, then the
letters " (?ftl%gﬂyﬁ%rhﬁr?gﬁiﬁu lssreephavipg oﬁﬁ"eqﬁr%t'i ve text software

modul e. | f{O0HE] Refetdmek @omivy eiade o FIGS. Feaddedi 10, denad
letters " 'B" and "V' are sent to the predi (fit%‘?ef%htgtgg% sgﬁlé\}gre

G, "H, ' | ) :
modul e. | r{nﬁwogl@éﬂﬁﬁf%ﬂgmbm&}djm lettens bo pass toethel predictioakextt hr ee

l ett bej t edi gLive.t f " dul e, such . f

exanpl o, Fonieliod, w16, BiLH Aol il 3 Be et R Tengnd auch

| ocat i on. i@AOTY™ keyairoddesrdaaxawith @omt BabyHintdad) oﬂfﬁélﬂﬁg?lk'ﬁ?vehﬁﬁﬁ.e_r "G
e

shown in Fb&ﬁ SE {s gefi ned as the area bounded by t ines jolning the
centers oflOPHH Petoughslogationds reepived (5@ odf te toweh dewationuishwithirai on i s

in the regrefteenated; : Y T PSR A “wE' are sent to
the predi gjti ve text sgf%t%\%\%{jé@rsrgtélgIrhg?&ﬁtalt‘%éte{%%%leﬁ%rc@B ?%ﬁhelngﬂ? Er’ttf’“n'é region
denot ed 84he inpwé(544ie Roeexample; & showr' indfIGh. '6MT the ®usk Mcation IhQitRingslict i ve

text soft le. . 1f touch.lgcation is in the region denoted 823, then

the lett e}%?tﬁ&rﬁf%g‘%%taﬁﬁ%fm%°fg$e2§%ﬁh‘c{{ ¢ ipubiedt et /bettaygh losttianmise

modul e. 1 fwithinh/J 6F ald Fiofital RehiBF of 6% AD6 A8BA K lnfit is “PEMdE theht o1 S
0 ule.

'G', "B" agnd "H' are sent to the predictive text software no t ouch
| ocati on il@catipniipavithinyDéhofiba botaogasenteh ofi“Yh408, dhensths itg@t is “¥. and " Y"

1)

o 2o OB P o R SE PR S ATl S

the predi ¢he heritenthl catdrwiadefi@(itled it is checked whether the touch location is in an
intermediate region between two adjacent letters (506). If so, then the two adjacent
letters are sent to the predictive text software module (508). For exémple, as showﬁ
in FIG. 6, if the touch location is in an intermediate area 603 between “R” and “T>,
then the letters “R” and “T” will both be passed to the. predictive text software
module. If the touch location is in an intermediate area 605 between “T” and “Y7,
then the letters “T” and “Y” will both be passed to the predictive text software
module.
[0043] If the touch location is not in an intermediate region between two adjacent
letters (506), then the touch location is between the horizontal center of a letter at the
end of a row and the corresponding end of the touchpad. The letter at the end of the
row is then unambiguously the input (510).

9



' [ [ i t hi I rtual key of only
0051] 'If the touch location is within the area of the virtu:
gne ILtter (706), then the letter is the input (708). Otherw se, the touch
location is not sufficiently close to any of the letters to generate letter

' bl ock
i nput 710 52] Reference is now mac‘i(e”to FIG 9. FIG 9 is a
di ggr aﬁn of () ﬁhﬁg‘én‘gﬁpﬁ@y%ml 6, Heerirhiehi“T”deyi hes Qﬁ)Qa.rezDG\mCmaﬁ% W be a

Pros iy oot b, LERN e A8 HaREIR 1eh Rt OFiarmeniats s 603 to thoro
enbodi rrentlsghtctd\ge@éu&@ﬂnématel&@ea%ds\msmmér gb%ﬁ@ N genl o8 Wil by dat a

t her
nicatio aabllltles havi ng the cap 0°Co o]
ggmt er s‘?é‘ﬂ@#sp derelizgaretiibatohing, Whidlc ex@0ds Meymlde right edge of

infermediate area 603 to within D/2 of the horizontal center of “E” 402, and the
virtual “Y” key has an area 616, marked with narrow diagonal hatching, which
extends from the left edge of intermediate area 605 to within /2 of the horizontal
center of “U” 410. The areas of the virtual keys partlally overlap to define the
intermediate areas. . . L
[0045] If A denot‘es ﬂlé minimum horizontal length of a virtual key based on
ergonomic considerations, then the overall horizontal Iength of a
touchpad/touchscreen may be larger than (n+1)A72 but Tess than nA, where # is the
number of letters in the touchpad or the number of letters in the row of the
touchscreen having the most letters. The actual overall horizontal length will depend
upon the extent of ovcrldp of the areas of the virtual keys.

[0046] Reference is now made to FIGS. 7, 8A and 8B. FIG. 7 is a flowchart
illustratio_n of an exemplary. method for determining which letters to pass to the
“predictive text software module. FIGS. 8A and 8B are illustrations of a virtual “G”
key in accordance with alternate embodiments of the present invention.

'I.:0047] A touch location is received (700). If the touch location is within overlapping
areas of two or more virtual keys (702), then all letters whose virtual key area
includes the touch location are selected and sent to the predictive text software
module (704), |

[0048] In some embodiments, the two or more letters sent to the predictivé text
‘software module in block 704 may be sent with one or more numerical weights
indicating that the touch location is closer to one of the selected letters than to the
others, or indicating how much closer the touch location is to one of the selected
letters than to the others. The predictive text software module may take these
numerical weights into account when determining which of the selected letters the
user intended to enter.

[0049] For example, the virtual key of the letter “G” shown in F 1G. 8A is defined as
the area bounded by the horizontal centers 802 and 804 of the letters “F” and “H”,
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al so include the capability for voice conmuni cations. Device 100 of FIG 1
and device 200 of FIG 2 are exanples for device 900. [0053] Device 900
conprises a mcroprocessor 902 that controls the overall operation of
device 900, a persistent store 904, a volatile store 906, a display 908 and
an input subsystem 910. Device 900.may conprise additional conponents that
are not sispewiiviely #ddy thesertasl nettetsB06mdRO8 dftibe thtteey TRIL,i“GH anfl “@bodi ment s

of the invepti,on.., tatl,i ng system software used by .m cropr.ocessor 902 is
typi cal 1 §%t bred i%ﬁﬁe si PR 1"%@0@%@&?“@&8??%?& Péf‘Br-tﬁ"e engiedish
menory og1¢,afch el MBRMRPY “TROM™ apd em’aama{tgo VbRV - te BRI oRRM

el ectrically programuabl e read-only nmenory (EPROV, electrically erasable
and pr ogmdiieb| 1€ thectatclo cptior fsonythe ERRROYnoteioL 2, dheat the dettean 6T “Htcess

menory ( NYRAM «..&_magneti.c or .optica rd and the |ike. .

M cr opr oc sgﬁﬁ Hoz* S?ﬁ%%’tgb‘? ]?ﬁeglr‘fgf(%&"_ %09%&5? ﬁ%%&%ﬁ?‘%ﬁ&ﬁ% Meanapl es
execut i otheofegs®f Ubasted A il tRNRrRR B8V &> 949 addevopgicaidnf o IHSt em
specific device applications, or parts thereof, may be ;eg&orari |y | oaded

into vol Bradidivsitertesofivare modnlcadlfhe taaeh dptationria i ghn ieivesdengiedot 16, (RAM)
statlc rﬁ{égqg%/ REERSTRAR! of{ 3iFAN ar9¥9rﬁ’11€ gﬁrﬁ%%}%@% DRl ufePAM -

synchr onou nam c random access nenory dynam andom

access mammi jltérRRRANmboddubhiceathttaudhangy fdSLRin onlyahite lands béigg kédtee [ 0054]
A non-exhaustiyve |ist of exanples for display 908 i ncludes a |jquid crystal
di splay Hieoppdictive dextasediware madduis, isueh panier skamplerhy threplefierehaving 0055]

| nput sugglﬁggsqﬂat%}é)ﬂg&étl%qﬁ%n heuGoh @ keyboard 912, a roller wheel 914,

one or nore touchpa one or nore touchscreens 918, and the |ike,
or any c@ifiohan iaaothchexanple, HR0GidluaDey of RO B:ties “OHt shervyn poRBG 8B dnd

i ncl udes a.power_ supply a mapagenent .suhsystem 920. Al t hough current

t eohnol ofgEIcEunE 8B phua HF b7 ReT Ginire ESERITDl Sne et aast 1 B o 1 uel
cel I's mayerRf o der B eoRASSatibR ifRMhE Bed@Pderl 8051, filie (hBldiRes (slesgr i bed
her ei nabove and illustrated with respect to FIGS. '3, 5 and 7 nay be stored

as i nst r aod (‘Bhete seor toghapsidistive tgd seitwarennoditler i tho touchocative ¢uinattic by

m cr oprocessor, 902 i rocessi.ng 0f., usel.,l.nput. Th redi ctive text
softmrer%%ﬁgmgﬁq g%’éggq @“ﬁgﬁgﬁn ové AR Y saeﬁeélt-s{? Effep eg'é’%?’?l uctions,
for exampbBwafe MEMEES IfRBhictPloRaRorPR4n RN pRRaleAbRd 828, fHefitBPlpeRIgDr, 902.
The predictive text software nodule is to determ ne which of the selected

letters & andeiB’) aie et the peadicdive text sofiwerpmedile. tIfdowah locgimasisiny wi t h

ot or m Al U] SR A48 Fhon 6 00hes BL, 35, ahF it il Rt SR Preglefiih, ™ "

i nt ended téxa sefitivafe mbiuls O Tt ok debiatien isSincthe kédop desated SRHvaad terett@sl y two
letters are sent to the predictive text software nodule. Mreover, in T9,

the groupfhg "B ansk {€r r¢ fengriguhs meedicHyedexd softgiare moduls e df thegtoarhays t he
{535"3 ( ?K;l&éaﬁiéﬁ A5 m thBregiifiderted 826, Hlen thEiet@RIGF > ahd T ard dent Wfle ' ") »
predictive text software module.
[0051] If the touch location is within the area of the virtual key of only one letter
(706), then the letter is the input (708). Otherwise, the touch location is not
sufficiently close to any of the letters to generate letter input (710).
[0052] Reference is now made to FIG. 9. FIG. 9 is a block diagram of an exemplary
mobile electronic device 900. Device 900 may be a personal data assistant (PDA), a
personal information manager (PIM), a two-way pager, a cellphone, a handheld
terminal, and the like. In some embodiments, device 900 may be a two-way
communication device with data communication capabilities having the capability to

communicate with other computer systems. In some embodiments, device 900 may
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{"M, "N' and "0"), {"P', "Q, "R'" and "S"}, {"T", "U" and "V') and {wW,
"X, "Y' and "Z"}). In contrast, in enbodinents of the invention, the
groups of letters sent to the predictive text software nodule (and in sone
cases, the nunber of letters sent) depend upon the touch |ocation (e.gqg.
{"R" and "T"} or {"T" and "Y"}). T9 is generally applicable to physical
keys coupigdintiude thivichgdbilitphok %té&%&ﬂﬁﬁﬁb%ﬁssl Q&g&@qo@ 'S8, 1 fyention

descri bed herei nabove are applicable to "virtua eys, for exanple, on a
t ouchpad de¥ice 8¢ REEKa erare Examplenfosidevise P8hs where T9 is applied to virtual

keys, th -t al S o the re su that the letters are
present e OQ/%% 10 clf?g)p R p? i?ésg%%g?rm%sagr%%on%ﬂ&Rl%eéoyeé QEFSRERTY
keyboar def devicwhb0, patisRnSstafed(adhvothtildstofe IOL UGRsIAeom eI RbuPhysi cal
keys and therefore the nunber of switches, in enbodinménts of the present

i nvent i ofubyREMaPHE Payiex ¢} may comprise additiomhermponeniuibat areinot ghaveer ved.

Mbr eover ;.. rREAUGE, S ir et Jetters, while
enbodi ma’rll? SP? gf @t e%@én?ﬁ%ﬁg‘g% |%%§°¥§§8%§’?r°“ég°§? r\r}gtitslogttﬁ%mwn{tlﬁnei t her of
its adj achrtatimg spstem( sdftwire giedeby |mickeirobassop00t ist ypiale abred oW .
[0060] It wll be ap%fﬁci aEed t hat al t hoygh the description of sone

embodi neREESIHEN; ${@re) ntuch sy ifoe fxaiBBlse flagh imememner stadrovy mempstt ers and

hor i zont gk ORBN bRSeFarRinabltl PR I !nﬁ? ' Sk nventi on,
t he Iettgir{s aFEe3 ag?r anaed g@%ﬁ%%? %1%3‘ t ke\){%&\e(%uc &?lggggpéon ragﬁgﬁf’{i/e to the
verti cal oobnmemeryo(ERROMYy electsicalde drasablel ahé programudablehreadvondinegent | etters

are to b ed. [0 ile certain fe es of enbodj ments. of the

i nvent | oﬁ?ﬁ%@ﬁbeé‘ﬂni[vlo?&% raees %%BS%WW%WMM%& magRRHYRRticeht i ons,
subst i t UEhANED-ROMGRAY the ke CRF b BISRBYsST Y07, lin BANHIOR ©fis 61%1'&%%55;73 fo Ordinary
skill in the art. It is, therefore, to be understood that t ppended

cl ai ns afenciians reapables execytien ofisbftwarshapphidationsaini devicea®(. cEbsmgpsatasg f al |
withint ue spirit.aof the invention, Clains . A met hod, conpri si ng:
associ at ? Séér{é’rSglggﬂfﬁ%fcgfm&caﬁ’fg,s’ F P é}ieﬂ‘?o%f‘@? bg ]1‘?}!‘%%8{153914@2‘35 of a

t ouch i niyekfikaort D04, sukR43 fefexamphl kdrdos mégsqmrﬁoﬁqm, chA0randa) Wi th

|l etters such that each area is associated with only one letter and at | east

sone of BEsSHELHE(EBAMDb lynamis randow eereshmempsy KBRAM), synclfeneit i ng
(302,508, ralim d048ds RS (ST Rh)? RUAMEL OByl St BLEE] 20
memory (RDRAM), double data rate (DDR) memory, and the like. -
[0054] A non-exhaustive list of examples for display 908 includes a liquid crystal
display (LCD) screen and a thin-film-transistor (TFT) LCD screen.
[0055] Input subsystem 910 may include any of a keyboard 912, a roller wheel 914,
one or inore touchpads 916, and one or more touchscreens 918, and the like, or any
combination thereof.
[0056] Device 900 is battery-powered and inclhudes a péwer supply and management
subsystem 920. Although current technology makes use of a battery, future
technologies such as micro fuel cells may provide the power to device 900.
{0057] The methods described hereinabove and illustrated with respect to FIGS. 3, 5
and 7 may be stored as instructions, for example in persistent store 904, and executed
by microprocessor 902 during processing of user input. The predictive text software

module referred to hereinabove may also be stored as instructions, for example in

persistent store 904, and executed by microprocessor 902. The predictive text
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determ ni ng which of the overl apping areas include the touch |ocation; and
identifying the letters associated with the overl apping areas determned to
i nclude the touch location. 2. The nethod of claim11, further conprising:
if two or nore letters are identified (304, 508, 704), using predictive
text software to determine which of the identified letters the user

| nt endedsdfbwsel B6dule 3s tol AtefBinBOGhich oflthd Belsted Wstiche theC@I¥P ThShd to
providing the predictive text software with an indjcation (304, 508, 704)

t hat t heentel as isdimoma ig[thesait, possiblyevigs further ingahiremhitkgiusest ters than to ot hers

of the i ﬁf@@%] Un?iﬂel bk S m éke in\ glc%r g.glﬁic Ozletgtlr{i‘leg% %vh%l{ 8Jf ?ﬁrn%\n%{ ﬁflgrt her

COI'TpI’I SI Provi I ng Ive war e

i ndi cati Qlftefs:i@ﬁle & chtQﬂé: usdr ifkedgioRntdr Oiaome RenbodiadntOaf the pr&sepne of
said identified letters than to others of the identified letters. 5. The

" met hod oFIVERKoTh RalYovecletisimare san tythe prdigtive tegsofiwareanedulsnMaygevarcul ar

| ett f th
touch | nLEPaRE YIS G HER RIS SRR ') Mol I byl Hdanfl 11
over Lapp{mfﬁ‘m”nf‘By andECHL e ETPLTE) dnd “&‘”p,o{‘tG’br‘fPBfandri‘I‘a} e{a‘J’( 4‘1@7armi£] tlhef
t I n§er e 4 t n nt t rt t
of the pakth dbar Natnd O a en e pits e 3 630, A0S 00a 18 SR [RM{ Guch
| nterfacex¢ 1%” aﬁ@4‘k”?}ssﬂ{3b@ﬂtﬁﬂt,%té?nl%&&@h@(&%e hﬁtehaant@ietg}suﬁg ght of the

particular letter.
letters sent to the predictive text software module (and in some cases, the number of

letters sent) depend upon the touch location (e.g. {“R” and “T”} or {*T” and “Y™}).
T9 is generally applicable to physical keys coupled to a switch, while the -
embodiments of the present invention described herecinabove are applicable fo
“virtual” keys, for example, on a touchpad or touchscreen. Even in situations where
T9 is applied to virtual keys, the virtual keys displayed to the user are such that the
letters are presented to the user in fixed groupirigs‘

[0059] Unlike reduced QWERTY keybdards, in which letters are paired up to reduce
the number of physical keys and therefore the number of switches, in embodiments of
the present invention, the appearance of a traditional QWERTY keyboard is
preserved. Moreover, reduced QWERTY keyboards always pair the same two letters,
while embodiments of the present invention may pair a given letter with either of its
adjacent letters (if the given letter is not at the end of a row).

[0060] It will be appreciated that although the description of some embodiments of
the invention given above is in terms of rows of letters and horizontal centers of
letters, in alternative embodiments of the invention, the letters are arranged in
columns and the touch iocatioﬁ relative to the vertical centers of letters is used to
determine which two adjacent letters are to be selected.

[0061] While certain features of embodiments of the invention have been illustrated
and described herein, many modifications, substitutions, changes, and equivalents will
now occur to those of ordinary skill in the art. It is, therefore, to be understood that
the appended claims are intended to cover all such modifications and changes as fall
within the true spirit of the invention.
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Claims

1. A method comprising:

associating areas (412, 414, 416, 612, 614, 616, 810-816, 821-826) of a touch
interface (104, 204) of a mobile electronic device (100, 200) with letters such that each
area is associated with only one letter and at least some of the associated areas overlap
with one another;

detecting (302, 502, 506, 702, 706) a location of a touch on the touch interface
(104, 204);

determining which of the overlapping areas include the touch location; and

identifying the letters associated with the overlapping areas determined to include

the touch location.

2. The method of claim 1, further comprising if two or more letters are identified (304,
508, 704), using predictive text software to determine which of the identified letters the

user intended to select.

3. The method of claim 2, further comprising providing the predictive text software
with an indication (304, 508, 704) that the location is closer to one of the identified letters

than to others of the identified letters.

4. The method of claim 2 or claim 3, further comprising providing the predictive text
software with an indication (304, 508, 704) of how much closer the location is to one of

said identified letters than to others of the identified letters.

5. The method of any one of claims 1 to 4, wherein for at least one particular letter,
the associating step comprises associating an area (412) of the touch interface (104, 204)
with the particular letter by completely overlapping jointly the area (412) by a portion of an
area (414) of the touch interface (104, 204) associated with an adjacent letter to the left of
the particular letter and by a portion of an area (416) of the touch interface (104, 204)

associated with an adjacent letter to the right of the particular letter.

6. The method of any one of claims 1 to 4, wherein for at least one particular letter,
the associating step comprises associating an area (612) of said touch interface (104,
204) with the particular letter by partially overlapping the area (612) by a portion (603) of

an area (614) of the touch interface (104, 204) associated with an adjacent letter to the
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left of the particular letter and by a portion (605) of an area (616) of the touch interface

(104, 204) associated with an adjacent letter to the right of the particular letter.

7. The method of any one of claims 1 to 4, wherein for at least one particular letter,
the associating step comprises associating an area (810-814) of the touch interface (204)
with the particular letter by bounding the area (810-814) by the horizontal centers (802,
804) of adjacent letters on the same row as the particular letter, and by the vertical

centers (806, 808) of adjacent letters on upper and lower adjacent rows.

8. The method of any one of claims 1 to 4, wherein for at least one particular letter,
the associating step comprises associating an area (821-826) of the touch interface (204)

with the particular letter by joining the centers of letters nearest to the particular letter.

9. A mobile electronic device (100, 200) comprising:

one or more touch interfaces (104, 204) configured to display one or more rows of
letters and receive a touch; and

a microprocessor (902) configured to associate areas (412, 414, 416, 612, 614,
616, 810-816, 821-826) of the one or more touch interfaces (104, 204) with the letters
such that each area is associated with only one letter and at least some of the areas
overlap with one another, and the microprocessor (902) is further configured to determine
which of the overlapping areas include the touch location, and identify the letters

associated with the overlapping areas determined to include the touch location.

10. The mobile electronic device (100, 200) of claim 9, wherein the one or more touch
interfaces (104, 204) is a single touchpad (104).

11. The mobile electronic device (100, 200) of claim 9, wherein the one or more touch

interfaces (104, 204) are two or more touchpads (104).

12. The mobile electronic device (100, 200) of claim 9, wherein the one or more touch

interfaces (104, 204) is a single touchscreen (204).
13. The mobile electronic device (100, 200) of any one of claims 9 to 12, wherein the

rows of letters are spaced at a sufficient vertical distance that there is no ambiguity as to

which row of letters is being touched.
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14. The mobile electronic device (100, 200) of claim 12, wherein for at least one
particular letter, an area (810-816, 821-826) of the touchscreen (104, 204) associated
with the particular letter is overlapped by an area of the touchscreen (104, 204)

associated with a different letter of an adjacent row.

15. The mobile electronic device (100, 200) of any one of claims 9 to 13, wherein for
at lease one patrticular letter, an area (412) of the one or more touch interfaces (104, 204)
associated with the particular letter is completely overlapped jointly by a portion of an
area (414) of the one or more touch interfaces (104, 204) associated with an adjacent
letter to the left of the particular letter and by a portion of an area (416) of the one or more
touch interfaces (104, 204) associated with an adjacent letter to the right of the particular

letter.

16. The mobile electronic device (100, 200) of any one of claims 9 to 13, wherein for
at least one patrticular letter, an area (612) of the one or more touch interfaces (104, 204)
associated with the particular letter is partially overlapped by a portion (603) of an area
(614) of the one or more touch interfaces (104, 204) associated with an adjacent letter to
the left of the particular letter and by a portion (605) of an area (616) of the one or more
touch interfaces (104, 204) associated with an adjacent letter to the right of the particular

letter.

17. The mobile electronic device (100, 200) of any one of claims 9 to 13, wherein for
at least one patrticular letter, an area (810-814) of the one or more touch interfaces (204)
associated with the particular letter is bounded by the horizontal centers (802, 804) of

adjacent letters on the same row as the particular letter, and by the vertical centers (806,

808) of adjacent letters on upper and lower adjacent rows.

18. The mobile electronic device (100, 200) of any one of claims 9 to 13, wherein for
at least one particular letter, an area (821, 826) of the one or more touch interfaces (204)
associated with the particular letter is bounded by joining the centers of letters nearest to

the particular letter.
19. The mobile electronic device (100, 200) of any one of claims 9 to 18, wherein the

microprocessor (902) is configured to execute a predictive text software module to

determine which of the identified letters the user intended to select.
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20. A computer readable medium storing instructions for execution by a processor
(902) of a mobile device (100, 200) for causing the mobile device (100, 200) to implement

the method of any of claims 1 to 8.
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