, me3eAA~66], TPS TEXT | NPUT SYSTEM FOR A MOBI LE ELECTRONI C DEVI CE AND
METHODS THERECOF FI ELD OF THE | NVENTI ON [0001] The present invention rel ates
generally to nobile el ectronic devices having text input. BACKGROUND OF THE
| NVENTI ON [ 0002] Many nobil e el ectroni c devices now i nclude functionality
that requires text input, such as, for exanple, sending e-mail, witing
short nessage service (SM5) nessages, browsing the Internet, entering data
into appli cAEXTENBUTIS ¥STEMFOR & MOBIEE, ELBSTRONIC DIVICIARTHars, etc.
Many different text input systens are currently available, and sonme nobile
el ectroni c devices provide noVEEBRGPSORHERBQF | nput system A

non- exhaustive list of text input systens in nobile electronic devices

i ncl udes, for exanple, a) a virtual keyboard fromwhich text is entered by
sel ecting keys using a narrowtipped stylus; b) a QAXERTY thunbboard; and c)
ni ne nunber keys for the niHE&IsOF THE INWENTIONpi cally up to three or four
| etters are associated with a particular nunber key. In the |atter exanple,
text is €00@Fethehyregme svichgon helarsEbtsraieYo amdaeichicadniti ddvidebBatiagi r ed

|l etter, for .exanple, using multi-tap, |ongpress, and simlar techniques, or
by pressit’FF&”tlﬂ”rE- nunber key only once (and possibly pressing additional

keys) and using a predictive text algorithmsuch as, for exanple, "text on
ni ne keys" (T9~ from TeBACKGRAIINDLOF JAEE INVENFIOReat t | e, Washi ngton, i TAP
fromthe Lexicus Division of Mdtorola in Muuntain View, California or

Let t er W J68083]dviuiatohile Etegtronivi desickn aowdhclvdeviietiknalide thaY eeduirel @3] Si nce
many nobi.| etel ectronic devilces re har;%t:lel d, it may be beneficial to reduce
Cher rsi FBuy SEChefy B XaoI6, Jen GO B A1OR, TR BRSSFHEE G

associ at ifgsseal bRIWY R f i i I ; i ctronic
device wth Iﬁ)%?t ers slf%h tlﬁg‘?ngégﬁteggg?aitdsHltggsa%@?%tug{és %ﬁgo%@;géﬁe letter.
The met hdwies tokiliss |and eslegdarscetendviany differant text finput sgsems ateountendn t he

t ouch int : r each.area of t.he touch interface which includes the

| ocat i on,a%{%gﬁ?’e?{ée)Fo%gé%%bll t%lacq%? VRS PEOYIYe MOtE %%EHI OROBFEMY two or
mor e | et tsgiemar & hclpatiadubee HAr@Uictt inpat btéms o MRIIE di&teaRdddvicedet er ni ne
which of the identified letters the user 1ntended to select. The predictive

text sof tiAglRdesy gy erempiow aadrtyal eyboprd fgnt whichricxtraenters hosdedtios i s

cl oser t of .t i.d i d 1at hers of the identified
letters. qﬁ?ﬁ%%@%éﬁ I{(%t?rlo\l‘/;gﬁ?ﬁeégt étglg? t@/a% @W}Eﬁ%@%&h{é@l&@éaﬁ, n\?‘vi qt)ﬁu%enn i d%ircat i on of
how nuch lkelye$@rtht hembeasdt + Onwhsrett@pioslly ap td theed ot fetied drehdsatiateihan to

ot hers of the idenbifi ed | tteis. [L0006] A nobile el ectronic device nmay

i ncl ude O BPaFHsET T KRyl dedatterFxappds, jext as ejared toyprassingethe means
for di splamitRg KRPasRciAR] ith i &t 3P Gbd-1 N9
over |l appi ng ar eag Sf c% he oﬁeo%? d?}glﬁ(%@%eg[ﬁ%ﬁfof nt er a’cesn%\n?l{ lﬁ?ﬂgq?%ters such
t hat eaciprefseand smilestwchuigess, of bhpresdiyg treauindet key oili@nnoGindgoedikdgt r oni ¢

device may_al so j.nclu a, m croprocessaor. The m croprocessor may . identify
wni on | ettepripdiotEod B iihn S arets s et hRR PR AR AP e fat

i ncl ude atd:0Gatdipnkefs (19"} REmITegldEofintlndMiBRERRObT SR 1&I WasISIRGYt € a
predictive text software nodule to deternm ne which of the identified
letters tik&Pusisem; the drrxieust Bivisipeof Mowodtp imnMomatatrh View.eCalifoesiarmay be a

single t . 51 i I | gtters may be spaced at a
~suffici eﬁ%&@%egﬁ% g?@[’h% éhl@hla?g ?%%éfgew?%gﬁ&m%ﬁﬁ y as to which row of
letters i[80G8i Binct alyatobil tlectr@tic delives drb@ahdietd) it RlagHharastidmyobe two or

nor e touchpads,. . .
reduce their size.




[ 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
anbiguity as to which row of letters is being touched. Alternatively, for
at | east one particular.letter, an area of the touchscreen associated with
the particular letter may be overl apped by an area of the touchscreen
associated with a different letter of an adjacent row. [0009] For at |east
one particular letter, an a. of the touch interface associated with the
particular letter may be %@ﬁ@ﬂé&fﬁﬁéﬂ%ﬁ%ﬂﬂ@%uy by a portion of an
area of 2 the touch interface associated with an adjacent letter to the
left of t[R80Paptmethpd inqledasesseniatingyoterlappingoneast ofam tauchantsifach of aouch

interfac SOG e jacen efter to.the right of the particular
letter. ?ﬂgﬁlﬁ)a&%&g ﬁ%‘;elg%t%ﬂgﬁ%keﬁa?‘t‘cﬁlc%?ta AP QT ,assé.’ﬁlag e‘ali%]&fm{}h % ouch

i nt er f aceletiars oTheanethowialso ihdlad@addtdcting arlobR/1ohedt A%’ oRArdd Aklyudver | apped
by a portjon_ of an arﬁa of the touch interface associated with an adjacent

letter tolfhiceeler eachapre ofdbe touigh dnterfeger which inelusles sheploeationn thsfletier ar ea of
the touchygfntaEd §si0¢iakedi Wi th an adjacent letter to the right of the
parti cul arS étte?ﬁﬁe‘ﬁ%%?%agﬁ | PTI ON OF THE DRAW NGS [ 0011] Enbodi nents
of the iniPent] brivar er ndreidettat ede hyentidiedphreiaipe! Rxarditvete 1 tiddatol on in

the figur of, the. accoppanyi, rawi ngs, in which like reference nunerals
i ndi catg e ‘ﬁ%ﬁ‘fﬁﬂ%%&’ﬁm%ﬁ&,t F&%Hggﬁgﬂt@ﬁ @gdaswamw@ﬁ@irw%?ct-afféﬁeimedm\@h: [ 0012]

FIG 11 Stoft R o o Oed s R aRfindit HARR!BE JoclBB IIRPE LRNC devi ce;

[00I3] FIG 2 is a sinplified front view of another exenplary nobi
el ect r oni thedduitified JeGes4thaftGotliers ©f ahé lidentiliad tleftérs usTheapiedivtive taxt

exenpl ary, h fqr. determ njn ich t adj acent. letters to pass to the
predi cti Ve 3%%9153%3%%{%%%{%1% %@Eﬁ'ﬁ‘ ?n\lg?é?"ézfn\l %\lﬁsqutb?liqqag?‘? &ht%f a
virtual "dne dfele identUfiddtie@drs than tK6theAHE tie Mbdiiftédllettefs. kKey, in accordance

wi th sonme. enbodi ments of the present invention; [0016] FIG 5 is a

f I owchar t[00P6]uA abile plestronin gtavine wreriptludy onetonadorteotoudetivterfacdsny whi ch

letter t i r i ch. tmo. adj acent |etter 0 pass to the
predicti \C/)rgé‘fq{é‘gﬂos‘%ﬁ b &gﬁlgél‘h%g#;&?ﬁélfwg 0T Broferows of ?Eft{‘fgsf E%?PS?Psof a
virtual "fbt akseyiatiag wierlapping’daskafth@osk 8 Mbfd tdath inYerfesy withtha@kgefsdance

wi th sonme ephodi nents of the present invention; i )
such that each area is associated with only one letter. The mobile electronic device

may also include a microprocessor. The microprocessor may identify which letters
are associated with areas of the touch interfaces that include a location of the touch.
The microprocessor may also execute a predictive text software module to determine
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 paﬁicular letter may be completely overlapped jointly by a portion of an area of

2




[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 nents of the present invention; and [0020] FIG 9 is a
bl ock di agram of an exenplary nobile electronic device. [0021] It will be
appreciated that for sinplicity and clarity of illustration, elenents shown

in the fiteteshinedadaissogesd sathidnyadpren lekaws el Rk pdridul@Xan®! e, the
di rensi ons of sone of the elements nay be exaggerated relative to other

el enent s 3Wr0yc3 Bertioy of py arep of the fRusheingestase awpeiated pyittopr adiacsnt ketierdpence
nuner al s : : the figures to indicate correspondi ng or
anal ogousﬂﬁg 1@@%@%@&8&@%@8@ DESCRI PTI ON OF THE | NVENTI ON [0022] In the

-f ol | owi ng[0f6&d]alFdret ledsisare fakticubar lewsnpanoatea sPlbe itduch ifetfadd Ssadiged @ithf orth in
order to @rovide a thorouq? under st andi ng, of the, enbodi nents_ of the

i nvent i on®RBTRSYIEF lstter may) beparinllyer wrigperdly & Redionst agragenei e douchl in the
art that i SteQfwi j [ ' i se
peci f ¢ oty AL vl LNGRL LR TP 10 B BC plARAAABEMARIRES ang
conponent gorhiew ef aoareb eéthedesdr inelice assdeitiai withoanaesljaveht letierabshairightt he
invention.thoq5ﬁl Reference is now made to FIG 1, which is a sinplified
front vieSw BFP ‘g§§W§Wéry nobi | e el ectroni c device 100, and to FIG 2,
which is a sinplified front view of another exenplary nobile electronic
devi ce 200. Device 100/200 nay be a personal data assistant (PDA), a
personal information manager (PIM, a two-way pager, a cell phone, a
handhel d termi nal, and the like. In sone enbodi ments, device |00/200 may be
a two-way conmmuni cation device with data conmmuni cati on capabilities having
the capability to conmunicate with other conputer systens. In sone

enbodi nents, device 100/200 may al so include the capability for voice
comuni cations. [0024] Device |00/200 may have a di splay 102/202. A

non- exhaustive list of exanples for display 102/202 includes a liquid
crystal display (LCD) screen and a thin-filmtransistor (TFT) LCD screen.

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

t ouchpads includes, for exanple, capacitive touchpads and resistive
touchpads. The-rows may be straight or curved or have any other appropriate
shape. [0026] In the exanple shown in FIG 1, a top touchpad 104 includes
the letters "@, "W', "', "R, "7, "Y', "uU, "I", "0, and "P", a mddle
touchpad 104 includes the letters "A*, "S', "D, "F', "G, "H, "J", "K',
and "L", and a bottom touchpad 104 includes the letters "2Z2*, "X', "C', "V,
"B", "N', and "M'. The letters may be printed directly on the touchpad, or
may be | ocated behind or printed on the back of a substantially translucent
touchpad. If desired, the letters nmay be evenly spaced within each
touchpad. In other exanples, the arrangenment of letters anong and within

t he touchpad may be different than that shown in FIG 1. Sinmlarly, in

ot her exanples, 5 . ‘




t he nunber of touchpads may be different than that shown in FIG 1.
Simlarly, in other exanples, a single |arge touchpad may include nore than
one row of letters. [0027] Device 200 nay include one or nore touch
interfaces, including a touchscreen 204. A non-exhaustive |ist of
touchscreens includes, for exanple, resistive touchscreens, capacitive
touchscreens, projected capacitive touchscreens, infrared touchscreens and
surface acoustic wav screens 00 In_the exanple shown in
FIG 2, letters are §%§M B{i&ﬁw G84. The letters may be
prlnted directly on displa y 202. Touchscreen 204 may be transparent and

pl aced |r{09iHnEmb@dlme§t§| elytheopvengionaare dtlnstratedk by wayoof nsmelemnﬁomt may be

behi nd diy I i be e el paced W|th| n

cach row T B e peg ot ESMENURL i ey S SRR ShERBRRRS W 1 n

the rows nifﬁxyerb)le istli¢dtec@rdspdriting, idbgdl Ovhiniilar Eefaentd, andiiffhadd:y, 1n ot her

exanpl es, [Ob number of rows of letters in the touchscreen may be different
t

than tha q A iEp Eimpilﬁefl@@QQYleWﬁﬁHQX%@WGﬂOW@\AIWOEWW@QC hes one of
the t h f t h
the touchiai) BEE 2 L% shEtiEmanolt ey 8t BhdhACe{ARILATALNA hephl® L 00701 on

of the | odeatideon wil | I| kely depend on the type of touchpad Simlarly, when
a user of Oﬂﬁtﬁ é(t) chﬁs uchscre n 204, the touchscreen wi |l

det er mi nel ISoh #e HeiRHoR @ taﬁecxp{p@ anetlerd forpdetegaiining whi ch

t he | ocatRRhiso IGLELFIAE t don will likely
depend on the t?/p% oflrl tou%h[g ?sesetﬁﬁeq{r&%gt]ﬂquxt%%g%gﬁb%g@ﬁ%m descri bed

her ei nbel W § K16, rdeis padilustmtioh @.a Grtaddd*1X, kegas virtwal C‘R” kes ahd s virulhe

sel ection.@f;, two adjacent letters {o,.be dtoa d|ct|vetext

sof t war e n)fon’d]ﬁ el éad%t’%ed‘f"@t PQAE° ¢18 ?dl%‘f‘tg\ﬂlg pﬁ‘i?ﬂﬁtl‘ 105 det ermi ne whi ch
of the twaoad) BICEBtis h Plob@hsrt Ilhﬁu&tﬁﬁroﬂaﬂbﬁeﬂé&n{ﬂhr?%e%odfﬁrﬁ&é&ﬁnfu@edb“k
system (for exanple, a vibrator) or an audio systemnmay be used to provide

f eedback WhichHetardesclee dsiapwar svhich teadieeant {difars tolmasstor hapredicths

regi ster ?Q ﬁ! QE%J 031] In anot her enbodi ment, described herei nbel ow
wth resp%c Iégd]’hg and 6, a touch suffici ently close to the horizontal
center of [(@1VEFIGI6 isedullugrdtiontdie GghsCtT™okeyph viddall “Retle@rand Wwittgala t ouch
in an intgrnediate area between two adjacent letters results in the

sel ection bf Kphé erdapsevEhtomeemBedmany obthegTergnt iNERRS: adj acent letters

to a pred i nodul e
is to det g@trlnsl\ngldmheﬁshéﬁ%‘éﬁtl%g%hﬁgc%r?t% nyeﬁy lﬁg IMﬁﬂel&tij)sf&erra‘?‘%tendl dto
enter. A whichéetfceedmsktodyspedictive teétf @ftvexangptialg; a vi brator) or an audi o
system ma 0 i de feedback othe to,indic teto t he user
that the- OiTLERES A R LSRR LE VitGad3f herein At R e descr | bed
her ei nbel gyt ng&ﬁq@ﬁg off thefpréent ﬁventf%na&@i applicable to device |00. They

are applicable as we to device 200 if the rows of letters are spaced at a
suf fi ci enf00Re} FIGA ISdlbéQCkrdc@thafam bresmapliry mnbllamtﬂcgunmylemset o which row of

letters i j tauched. .Fu I enbo i .rent SC her ej nbel ow with
espect 1 ORFLASRE Hitfecid Mg o HRB e B o B SE SRyt Sl o1
letters agivaPaced Bieds hiial ndthReesshslyaeeh bk t6Scdle, Wok GRampw, eHe | et ters

is being touched. [0033] Reference is now made to FIGS. 3 and 4. FIG 3

i |1 ust r at éigneagiopx of theelawants sraydhetexpgaemtedrelivetio plsr elamaeisder | etters
to pass t i i tration
of avi rt i pREk hote chiRtlerS bt EEh e s by 18 seboal®

accor dancemuvng mefmsemhﬂebamspdndidg&rmﬂegms cletvetitd. i on. A touch | ocation
is received (300). If the touch location is between the horizontal centers
of two adjacent letters (302), then the two adjacent letters are sent to
the predictive text software nodule (304). For exanple, as shown in FIG 4,
if the touch location is between the horizontal center of "R' 404 and the
hori zontal center of "T" 406, then the letters "R' and "T" wll both be
passed to the predictive text software nodul e, whereas if the touch

| ocation is between the horizontal center of "T* 406 and the horizontal
center of "Y" 408, then the letters "T" and "Y' wll both be passed to the
predictive text software nodule. In this enbodi nent, a touch |ocation
shoul d not be precisely at the horizontal center of a letter. This nay be
acconpl i shed, for exanple, by requiriﬁg the touch location to be at one of
a set of vertical lines and ensuring that the vertical lines are not
aligned with the horizontal centers of the letters. [0034] If the touch

| ocation 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 rom1and the correspondlng edge of the touchpad/touchscreen




[0035] In sone enbodi nents, the two adjacent letters sent to the predictive
text software nodule in block 304 or block 306 nay be sent with one or nore
nunerical weights indicating that the touch |ocation is closer to one of
the two adjacent letters than to the other, or indicating how nuch cl oser
the touch location is to one of the two adjacent letters than to the other.
The predictive text software nodul e may take these nunerical weights into
account when deternjnj which of the two adjacent |etters the user

i ntended to enter. "bg‘bn EA DESCGAETION OF THEINVENTEON' T key has an area
412, marked with horizontal hatching, which extends fromthe horizontal

cent er of [00RE] lngthe {Qflavring Hefailpchirsatiptinan nemenshis $pecifuOBtailsiang seafdrih ina vi r t ual

"R' key h 4 i.fhwd i_aggnal. _hat ching, whi.ch extends
fromthe hor ?gboﬁoglgd%%ﬁ?%@gg%%gws%ﬁgmlgo&t ﬁl@ e&‘@?q%%ﬁﬁlol%éﬁat‘%vren P 4086,
and a_ vi'r Hoakver\t wiibWe Dader&ibo@bpthokd Of ofthide @ dkilli ih thd @t iR eRibadigiats

hat chi ng, 1;/\/m ¢h extends fromthe horizontal center of "T" 406 to the

hor i zont aff B&AREntign may bejpracticpd evithoas theso sesicifindetails: t lnagtherinstimogs,i s

conpl et el )\ o)l i 414, of e virtual
"R Koy e sRENARRE s InBlodisctind sRbbAIBYe bR SR D ol he

t ouchpadsasafot Fd Gsclrerthy inlventitesi gned so that the area of a virtual key (e.g.
the area k%f éfgg%ouchpad associated with a particular letter) is of an

appr opr i at'd? Bifice & mew, mafa e Fada l omvhisht s simplidicd fewntiijew dfisnger or
thum. | exenfifilgtiidhild\dedtidHieUeYiRT0E Abiah FIBNS! Anfth i€ \Wihblifilq g, Pased on
ergonom ¢ consi derations, then the overall horizontal I'eng of "a touchpad
need not wrWedhnpthet px¢@planyhmpkilmeleatrdnie dewiod200. oDevied 1€0/300 may Ibe at ouchpad.

In the exanpl e,qof device. ] hown in Fl 1. nis 10 the top touchpad,
H'is's torovorl Aetrsishge tPBAS S At dnibrmgliof menagir ElDoh enpatey [0036]
Similarl ypadeRe: sMROSS ASRAIRId Rridind, ARMhOELEC Bl IRdeRBodifRhtst &i@r ea of a

virtual key is of an appropriate ergonomc size, shape and orientation for
use by a 1¢V4e0 ragy isuatiworwvay cvenpumsatidre deviee muith hitd commagnitatingt h of a

virtual k S rQonom.G..consi derations.., then the overall rizontal
ength of (PR nAMRE RO RBIbicy RE SLREhRIER S bR corBBuy Sisliris, o mbor - of
| etters isoridentodinénttheetiosd0800emaalid thdli® MRStagatlitg! Br Jolcd he
exanpl e of device 200 shown in FIG 2, nis 10, since the top row has the
nost | et t EPRMURCAUGNIN39] | n contrast, if each touch of the

t ouchpad/ fpygshp " t ' e e e areas of
the virt ugl eygcﬁgm/ﬁg H‘ggel]ﬁagl(rén% 1(:21 'ELJ g};a yf‘(l)é%/\@/gir.l a%qg)ﬁlld%}ﬁgag‘{}eb%l ?fa

hor i zont a¢xamgiet for afispide 16226 prtlides udhpid esntahvdishthy NHBXOD )t ordea aadfd i ci ent
to acco dabf t his regt‘;,lb t(iﬁn whil e providing virtual key areas of an
appropri at@" y-rapgystor, . &‘ PYREer or thumb. If - denotes the mininmum
hori zont a{OOb?]"BEUiCQfI(@ Wbt hle S8 oPaSGH g iﬁ&ﬁ&ihg%%! gns, then
the overall horizontal length of a touchpa 7touc screen having virtual keys
t hat are Wwochpds Hdttedllow tovtenputp Amohexhastive tisbef atanipéessif touchpadiere n i s
t he nunbe f.letters i,n the.touchpad .or the.nunmber of. letters in the row
of the toﬁlgﬁlél 8?’3%??5%%&&%%5%@9%@@? @Pé Fesf%gg?ucﬂg?(@r enttd s Tw nade to
FIGS. 5 abéstfaigtlEcued bt kslelal 8thea Bfirbfiate MRl ary nmethod for determ ning

whi ch two ad%acent letters to pass to lt?%?e predi ctive text software nodul e.
FIG 6 isl0986] In theexamplsrshowndn i@t Ligt toptoudbpgd 104 inichudgarhe ltterk 8Q”and a

virtual " gk «hR AGCOUdance M Q- S enbodi t s, of, .t.he present
i nvent i on?ﬁvf 00ar 1 Rx Toack 1 obat iu“bnai’sa%‘ggge’iav‘@bdd?%@t}%‘l’afiflb?ﬁ%&?%ﬁ £ | ocation
IS W thinletteppredets? MiDedrYi‘G ange, ‘O 2101, shleLhodrdzoBétedm ‘f{ﬂi&hﬁidsl(ﬂf a

letter (502), then the letter is the input (504). For exanple, as shown in
FIG 6, FchideS SBIIHT G5t S 67t Vi 1B DI oRnd i holhs gHkas Terker of * R

404, t henﬁ)ltilk&@d Hﬂ@é{%fdnsﬂ%e %uglg%ﬁ BPﬁlaP%\%q&a'{)e%C@eﬂsnﬁfbﬁp?in 4t : | e Bh& (I?-ff 4 the

hori zontal center then the 1 nput i e touc ocation
i s withi nsubs@nidllyt venshsentzowmthphd.c Hrlesiredp the' TMterd 62y bt Reenly bgaced piithin s " Y .

[ 0042] Howeyer, .if . the touch laqcatjon is not within the predetern ned

i ot ance 135 TBietPRG fEpHZh Framice oot Rer apimernd G oh idced

whet her t hachidGhay BE atft@Entitharl hafbhdvit B IedilatSnfigdl Of REMBAMpINO
adj acent letters (506). If so, then the two adjacent"letters arg sent to
the predictive text software nodul e (508). For exanple, as shown in FIG 6,
if the touch location is in an intermédiate area 603 between "R' and "T",
then the letters "R' and "T" will both be passed to the predictive text
software nodule. If the touch location is in an internedi ate area 605
between "T" and "Y', then the letters "T" and "Y' will both be passed to
the predictive text software nodule. [0043] If the touch location is not in
an internedi ate regi on between two adjacent letters (506), then the touch

o, . N o e e . oa




[ 0046] Reference is now nade to FIGS. 7, 8A and 8B. FIG 7 is a flowhart
illustration of an exenplary nethod for deternining which letters to pass
to the predictive text software nodule. FIGS. 8A and 8B are illustrations
of a virtual "G key in accordance with alternate enbodi nents of the
present invention. [0047] A touch location is received (700). If the touch
| ocation is within overl apping areas of two or nore virtual keys (702),

then all thehtabsr whachpads inag bekdifene thantBAtUHEHNtiAFIGOUC Bikagay,iign are

sel ected and sent_to the Pl‘edl ctive text software nodul e (704) [0048] In
sone enmbddhsreRtEples.Resinglp lasge tepehpal aydneludempore tha ere topeefiletdrye t ext

sof twar e @@flﬁl | weights
i ndi cati rt ate‘!t1 e tou@h%lglglgg? %{%ﬁlerlng’?%ﬁ%%%ﬂeﬁl r%@%h%{c’lwlﬁi%{bglgﬁ g& gd letters

than to t?}t)d ot Aefign-egliaustidé clisti o) thalscreehy dobsds, fheekanplb, Ir@@saitvleon isto
one of the el ected | etters tgan to the others.. The predictive text
sof t war e ABUFFECHR PAUEVS FRICBSHERRSy p&ttct%}engwertpeclﬁeesnﬁtmmﬁ

det er m niRgepabiER R r intended to enter.

[ 0049] For exaﬁ%%e,ﬁtsgg&ﬁ?%g{ﬁﬁagﬁ%%‘%ﬁga gctntéilg 'G'" shown in FIG 8Ais

- defi ned d802%dndhe axdupindbawhyn FHE@. Adeiters mrabrramget én 0807 mndhdetnof t he
letters "£" d respec nd.b he verti cal nters 806 and
808 of thjézmr e eIFEeFSF‘E“ay berprigy ‘r%g dt‘f‘?@tyaﬁ 139&?’3y 264, Toihsergen ‘5‘@%@&% veI y. If
the t ouchrdnepathiomdipladed 115 R@nt @leg[?aﬁQU@t&%ltngﬁtlvéIS?%uéﬂ%@rehﬁ@b@ T

"Y' and "H' are sent to the predictive t'ext software nodul e Pt(e touch
| ocati on besbqhmdtChaﬂmeém)nlfdbﬁm@ﬂlﬂtﬂersmmd ¢venlyetpaegdswitigh, eabﬂ'l‘ow R' and

"F' are o.the.predictive te tware nodule,..lf the touc Iocatlon
5 in cnanrantOetmE I Erdiakdh o et RpEpd Raigftmip ind g e 25, ¢
sent to tdifferehethaf thay Shdvakin FOf Wil AAE wh ethet éxatﬁjﬂest qtéqiihnltfé@ afdR is in
the regi on _denoted 816, then the letters " and "V' are sent to

the preditletiess indhe t@@hﬁ@ﬂéﬂmﬂlgﬂmhthmﬂw slemamlRI@ énbodi ment, each
touch ma e e text
sotch t war ey[rm?itl%eh a Qll Xf &%(?eeeé((g%ﬂ%hgs &%e%?ggﬁﬁhéﬁ ?ste?@ E%?n%rltlgﬁﬂc\ént er )s(
.t hat are wilbdestmine thétdaodaﬁum: hfltba:actuchmn 1eQd0dhphd, artet way iexdig the t he

virtual key of the lett "'shown in FIG 8B is. defined as the area
bounded E‘ngttl%‘ ip fefgEning 697 ?ﬁ“h C PR P ltﬁa‘t%@ﬂﬁ@ﬂtwepwa% RS t he
letter "Gy tohf:hlﬁalae §19Hl3ali’1y| Qﬁéﬁ'@ﬂse‘r%f'cﬁ:vtc@@d h&fbs%ﬂ&ts@%eﬁ%fl tfaen the
letters are sent e predictive text software nodul e.
If t he tduu(thsr:wcawﬂrdetesmm thmh)catecgt ofithd émwhea B2 Bquchivesent HEhel \ea}tezr s "G,

| beation Maich i Mot s Raufist Gl ine brebfith the [RhFot B ety dpérh "

are sent §pthe Mheiresiichbdrish. t ext softvvare nodul e. |If touch |ocation |s |n
the region denoted 824, then the letters "G', "B" and "H' are sent to the

predi cti vi803@hdn enst ?Mh@@m%ﬁlﬂeecrlheﬂ hee@@bﬁloweaﬁh sepree torfFiGie 3 el $n denot ed
825, th t t ext
sof twar 2nmgﬁ?‘%§1 %5‘{@ E?e’os&l: %@g W%%djlgése%lt ?tﬁ%em&)éag}%gsnegc}g%l %ddx ext hen

the | ett efest SoBwaré ¥odaled The'pradietiaerkt softvidie mpdatdi is té Meteirgint viodl vfar e
nodul e. [0Q051].Y the touch locatjon js within the area _of_ the virtual key
of only o twet%dé%ceptrhe)ﬂs thediser Hdendedtaentes. 1/ doseg Jaedbark gystery fer wi se,

gener at o Ter a4 npor] S Ml St ey g WpRReTed B TS O ¢ g

i s a bl octo indiagte &nmhefusartha kapifovare hadepisteeddenitinputi ¢ devi ce 900. Devi ce 900

(P o EReT i tie rmBadin dhssmibed bRy 8D arseeHaP TGRS AHLOI ke, 1

some e”boéjtdﬁéﬂfsx%fﬁc%ﬂy €05 UDHENG D61 LR WRY, 1&9&%@1&% tReReN o W LD
data communi cation capabilities having the capability to comunicate with

ot her conibat letters while atouchnn s interereld itk aremb@wectewccah@:@ﬁt Iettyrs tdsults & so

i nclude the c bi | i.t or voi ce .comruni,cati.on i 100 f FIG 1 and
tovi oo 208 sPTEfigh os'ile b oS IBART RaORAE3h: TS sabre ot

conpr i sespdittios RRE STeRE0 moAAR, TTHRtpreMAivekst stohevaee/ﬁbatu% 1thedeQérhﬁ’ﬁh of
device 900, a persistent store 904, a volatile store 906, a display 908 and

an i nput Shishyé theanmliacoatletiers dpnusnintendapite seteraddiiferce feddbedkngysieant s t hat
are not shown in FIG 9 so as not to gbscure t he description of enbodi nents
of the invention. Qperating systemsoftware used by m croprocessor 902 is
typically stored in persistent store 904, such as, for exanple, flash
menory or read-only nenory (ROM, programmeable ROM (PROVM), mask ROM

el ectrically programmabl e readonly nenory (EPROM), electrically erasable
and programuabl e read only nenory (EEPROM), non-vol atile random access
menmory (NVRAM a magnetlc or optlcal card CDRCM and the I|ke

o o NN PN . e I T




[0054] A non-exhaustive |ist of exanples for display 908 includes a liquid
crystal display (LCD) screen and a thin-filmtransistor (TFT) LCD screen.

[ 0055] Input subsystem 910 may include any of a keyboard 912, a roller
wheel 914, one or nore touchpads 916, and one or nore touchscreens 918, and
the like, or any conbination thereof. [0056] Device 900 is battery-powered
and includes a power supply and managenent subsystem 920. Although current

t echnol ogifomeadaatple) aevibrhaton) bedrd fidio syt heyRARBE k@?_io@ﬁle%@dba@l& tdniher o fuel
cell's may provi de the power to device 900. [0057] The nethods descri bed

her ei nabo"bsér o lFfI‘tPEl%'EhrealtS%Tdh%tb%Sqf@é%eb%S Tegisfered3n igputs and 7 may be stored
as inst r %nﬁé gﬁgoﬁﬁ?em GescHb@f Béfeﬁ#b%[&v Sl %sggc%fﬂaf‘i%se ecyt ad by

mcroproc urin rocessi n user 1 npu e pre icti Ve text

sof t war e appdiudt‘rﬂe rtceﬁemcediom oThey atertq:lmvﬁnmay “&IISI:@ de@ics 20066 thasrolwrsdfr uct i ons,
for exanple in persistent #_ore 904, and executed by m croprocessor 902.
The pr edi EHFRFers aRgced At a subfiignt verfigal digancs that thercisnihamRHU asfiot he

sel oot ed WP SR ol BIHRA, R0 BhpodRel S KO0 ML BRL!

pOSSIb|y wth further input Tromthe user. on ni ne
keys" ( TOyith wkspett tddFﬁGSrﬁ aed Sy\blieczipph¢abﬂd1toe®vme F0Ouf theedomraros léteers e | et ter

that the user i nt end to enter,, I1n s iments of t resent
i nvent i or®P26H %‘/‘C}t&aﬁt ﬁ@f"t’éraglbéﬂf‘%tyéj‘éltﬁw gfeé@i‘sdﬁ %gtt%?g ‘goftvvare
modul e. WU?S)_IVIQéferén@e ngnoxtlhﬁ‘a&rt%m 3%(1' ,@t tF?GSS'lﬂu?fa@éépﬁl Qienhhé e or four

is fixed and al ways the same (e,g. "F} -
("G "H lg.ﬂﬂlodlfpﬁ dptemmining which twd -ad{acwrt lettbrartd pasp'td thel pi@d?e@\ze tei~d "S"} >

o the i nYEMASROORRe FiG L bandpuseaon PES wifer {5 neo® BRI bl T

sof twar e vipdull ‘6 R&yd ih Bc@@d@xc@&ﬁ@n%onid@nlﬁ'dﬂ"i’ﬁ@ﬁts @hﬂ &ﬁn&rﬁv@ﬂﬁdn dgpend upon
the touch | ocation (e "R' and "T"} or {"T" and '}). T9 is generally

appl i cabl ugh fppﬁy@ndwreq@egﬁé @Qg}n dathegiorcks fgcation ls/\heuvs@enﬁhe satigetitalent s of
the pr ese&@ntéré“éf%b%ﬂ%% tcfe'ttﬁl%dgbﬁeit; aﬁ%"t@voaaruﬁ c%EP WdBAPLE. %egt{l Ont ual *

keys, for exanple, on"a ouc scree ven i n si S where
T9 i s apppreddtivotext sdftvedre hm;daie B0Y). \Hdrhua&hplkea@hdmﬂh &yed4 tibtheheudhser are
such that_the letters e presented to the user in fixed groupings. [0059J
i ket elOGRI ONERPR B BEHOBE! crtienh &y A0k e herzapisl Fedetsl o, r educe

t he ”U”beﬂo@gjgéﬁtﬁﬁé i Gfs K@Y SnpRth m%e&oigpgs% eattﬂggfed%vé%ﬁt%g&am n

enbodi nent s e present Invention appearance of a traditional
QNERTY kelylbdwlbmh@ez;sriéﬂemm loﬁMmaowbﬁweemﬂhadmdz@bﬂl%Eﬂtekef/b'5’é14(¢i33mmil way's

i th Sas 1
Dol 1 & i GRTOPEEl CARTIAT STt OB W feaetiy abadpd U BN S be pRseEic en T
letter i Sthecgfrecaéuaenext%eﬁ“@fe ﬁo&ﬂt‘\/) In 1208080 diteNd Modeﬁ 16RBbE chali@dot hat

al though the description of some enbodi ments of "the invention given above
isin terh%P@fClﬂeb(/\Bt tre h@moe% canigr lobrai letien alThtsemtambe asicomplisleads fori n

alternati ﬁﬂp nts h nt| t he ters

col ums &% e 1r n§ca |%1§Chr18 tgrl{e att(ﬁlg eﬁrﬁt@&"eﬁgﬁ épgsg%% | etters
is used tmsdﬁhgrthmrmewmedm fliwes atl ﬁ@tealtgnbetﬁﬁ{ theahGrizontdleccarreet @t [ 0061]
While certain features of enbodi nents of the inventi on have been

i |l ustrat®¥e8nd described herein, many nodifications, substitutions,

Changes @§4ﬁer e?%@dﬁ l%c%{\'bdr! is M Bty t?lg h[oﬁ?ﬁrgtapgen%rg of b it Rifddehe | N the

art. ore e understo CPal s ar e

i nt ended lettexsc(i’/@?) theh t]wmhclnhxdhﬁomathemmhnjharimn@ésema dfad Jettovi dtlhen t he

true spirit. of the invention. ?2111 VWhat 7cla|rred|s

| end of a row and the correspon mg edge of the touchpad/touchscreen. In this case,

the letter whose horizontal center is closest to the touch 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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1. A nethod. conprising: 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. 2. The method of claim11, further
conprising: detecting a location of a user's touch on said touch interface;
and for each area of said touch interface which includes said | ocation,

i dentifying the letter associated therewith. 3. The nethod of claim 2,

further c@Ops] Ei fighe efnbowndits, TBE @wb eldjRESt Ritersi @antd tHeereditsivBder edi ctive
text software to deternmine which of said identified letters said user

i nt ended tStvease grodulesin biggk J0dtqsddocks 306 manbg sent writhhane asamreingmeticalpr ovi di ng

sai d predjgi,b : # | -1 nell i t.said | Lon is

cl oser t obvg%ﬂeﬁégfl Ehggifmogs @é{eﬁft@itﬁce(ﬁ{;he@@ el% gﬂ)ts %rgth 0t%(g) Otg?%e?vgo %) ac_seglf% Fr(fent ified
letters. thanThthewdichad indicatingihowdnudhiglbdee theaoud lodtiog is orodiof tirgwsai d
predictive text software with an_indication of how nuch cl oser said

| ocati on FYagest lsHershansteithe pthent The peedirtive textsoftare medule msy daksrthessi d

i denti fi eflymerical weights into account when determining which of the two adjacent letters

the user intended to enter,

[0036] As shown in FIG. 4, a virtual “T” key has an area 412, marked with horizontal
hatching, which extends from the horizontal center of “R” 404 to the horizontal center
of “Y™ 408. Similarly, a virtual “R” key has an area 414, marked with wide diagonal
hatching, which extends from the horizontal 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 “I” key is completely overlapped jointly by a
portion of the area 414 of the virtual “R” key and a portion of the area 416 of the
virtual “Y” key.

[0037] The touchpads of FIG. 1 may be designed so that the arca of a virtual key (e.g.
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 _ denotes the
minimum horizontal length of a virtual key based on ergonomic considerations, then
the overall horizontal length of a touchpad need not exceed (n+1) /2, where n is the
number of letters in the touchpad. In the example of device 100 shown in FIG. 1, nis
10 for the top touchpad, » 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 appropriate ergonomic size, shape and orientation for use by a
finger or thumb. If _ denotes 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)_/2, where » 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.




letters. 6.. A nobile electronic device conprising: one or nore touch
interfaces to receive a touch by a user; nmeans for displaying one or nore
rows of letters; means for associating overlapping areas of said one or
nore touch interfaces with said letters such that each area is associ ated
with only one letter; and a m croprocessor to identify which letters are
associated with areas of said touch interfaces that include a |ocation of

sai d toucq?o_ﬁ]. InTewtRBDif @cR tOEdh ihe tSRNbaFtRbLEtRhW&e tYREEGI dhipal d one or
nmore touch interfaces is a single touchpad. 8. The nobile el ectronic device
of cl ai msmelgteitesi thew tiedireas\ed thst virtgal leays woull nqide ggrmaitted te avdriapi aadt

vert ol kSRR 5 n BBl A S B o 5 1

sai d one toracobmenodatecthisi re$tEEHAC @hile providing virtual key areas of an appropriate
size for use by a finger or thumb. If _ denotes the minimum horizontal length of a
virtual key based on ergonomic considerations, then the overall horizontal length of a
touchpad/touchscreen having virtual keys that are not permitted to overlap would
need to be at least n_, where # is the number of letters in the touchpad or the number
of letters in the row of the touchscreen having the most letters.
[0040] Reference is now made to FIGS. 5 and 6. FIG. 5 illustrates another exemplary
method for determining which two adjacent letters to pass to the predictive text
software module. FIG. 6 is an illustration of a virtual “T” key, a virtual “R” key and a
virtual “Y” key, in accordance with some embodiments of the present invention.
[0041] A touch location is received (500). If the touch location is within a
predetermined distance /2 of the horizontal centers of a letter (502), then the letter is
the input (504). For example, as shown in FIG. 6, if the touch location is within D/2
of the horizontal center of “R” 404, then the input is “R”. If the touch location is
within D/2 of the horizontal center of “T” 406, then the input is “T”. If the touch
location is within D/2 of the horizontal center of “Y” 408, then the input is “Y”.
[0042] However, if the touch location is not within the predetermined distance D/2 of
the horizontal center of a letter, then 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 example, as shown
in FIG. 6, if the touch location is in an intermediate area 603 between “R” and “T7,
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 “I” and “Y”,
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).
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are two or nore touchpads. 10. The nobile el ectronic device of claim®,
whereln said one or nore touch interfaces is a single touchscreen. 11. The
nobi l e el ectronic device of claim 10, wherein said rows of letters are
spaced at a sufficient vertical distance that there is no anbiguity as to
which row of letters is being touched. 12. The nobile el ectronic device of
claim 10, wherein for at |east one particular letter, an area of said

t ouchscr efid4dbAscihatvedinFIG. 6.aitd Matubl €U Aoy IRt AT ates MVEMhARREG Y an area
of said t uchscrﬁgn ASSOo icgt ed with a different letter of an adj acent row.
1

13. The nBYiAR@MeEhIgnEIhSXicwEs Grrethailel edzasidriermediar agm G084 theone
par ti cul afigh@ldolof ifBrmiddifte Afeaiisd s‘iﬁ'ﬂﬁﬁ 1k %ﬁ&@?%ﬁ%ﬁ%@&f%&ﬁ% said
npl et y appgd Jointty by por

particular letter is co el'y over 'onh of’ an area

of said toadted midr fFade dsgmoal ahadivdg,tWhith adpadefiionl ehé elght dgbeott ef t of
sai d parti(%ul ar. letter_and bi/tgfrtlt&%tion of .an area of said touch interface

. . f
associ at et meﬂlaé% ] el WY Pgﬂi%h"rﬁo&ml csntes af FEp A0 and Hhe | et ter.
14. The nHRiuap«ghagd R 4n RMI 61, Qlflarﬁé@'vml‘pnarw rdgh ntlpﬁat@ﬁing?\?\vnﬁ%cﬁlone

particular letter, an area of said touch interface assoclate sai d
parti cul apxterdstgemithe feft edgd ofintrmediappeda 695 & pithini Br2 of thathodredalof sai d

touch interface soGhat wth adj acent letter to the leff of said
parti cul af 1t ?fefﬁangbby ¢ AP Pgﬁh‘:’bf’ 1%?55?%%11’@1{1&@&063{1%6% dFﬁrt“'theace .
associ at efhisthicBiatdurasl acent letter to the right of said particular letter.
15. The npbile el ectronic device of claim®6, wherein said mcroprocessor is
to execut B045hHedidenpies thexminimumwderzondu lengtio ofiet sirtiah&kewhbashd afn sai d

i dentifi egréo%toﬁ'xﬁﬁs c%%isfhelﬂEIané,nttﬁQIqe(zhé Oo%gllraﬁf:t hor]igontal length of a

touchpad/touchscreen may be larger than (n+1) /2 but less than »_, 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 overlap of the areas of the virtual keys.
[0046] Reference is now made to FIGS. 7, 8A and 8B. FIG. 7 is a flowchart
illustration 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.
[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 FIG. 8A is defined as
the area bounded by the horizontal centers 802 and 804 of the letters “F” and “H”,
10




CAXCAS A[O LA AL AR AL A A3 AL ALSLALBL Al % Al % A>B6=>F] PUn%AE qr Ymv++/ /7
99;

BB4E6E>E| wr mhc] X] caV] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! >E@EHHKLLCPEPMPOPV' VG M iii hsnss
ss7tetttuHuuuvYvv}xsni d_ZU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU
] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] caV] ca] caV] ca! vv) w-wwwwmxkxxy>yyyY
zhznzzz +{Kpdctiyelpand By the vertical centers 806 and 808 of the letters “R”, “T” and “Y”,

>A} xsni d Z]dgi] ca ca] ca% ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]calcalc

a] ca] ca] c#} dAndajF afespetiveba)] Hathe tuch-lpcativngis &n (cl)e repIcaogangted) - f
18%?‘8?8@?%%}& oot Y onidsr (1= S 11 e ponfgh o Qfppye oy Sprddit’
10%r & ( )msamldvmhe Mn&aubﬁ@ 0@ 1)@ 8@ 10) theh Qe Fretteds >, ¥PYQ& () -
]1'82;&??‘&( % )“RO’ PR are s_;en? "c'o# 2:/ %‘%3%%1\7% ?e?ﬁ gct)&fltwarfieL g;){i&cslluf% (I% the%o&c%%%éa%on is 1In
the region denoted 814, then the letters “G”, “F”, “C” and “V” are sent to the
predictive text software module. If the touch location is in the region denoted 816,
then the letters “G”, “H”, “B” and “V” are sent to the predictive text software module.
In an alternative embodiment, each touch may result in only three letters being sent to
the predictive text software module, such as, for example, the three letters having
centers that are closest to the touch location.
[0050] In another example, the virtual key of the letter “G” shown in FIG. 8B is
defined as the area bounded by the lines joining the centers of the letters nearest to the
letter “G”. If the touch location is in the region denoted 821, then the letters “G”, “T”
and “F” are sent to the predictive text software module. If the touch location is in the
‘region denoted 822, then the letters “G”, “F” and “V” are sent to the predictive text
software module. If touch location is in the region denoted 823, then the letters “G”,
“V” and “B” are sent to the predictive text software module. If touch location is in
the region denoted 824, then the leiters “G”, “B” and “H” are sent to the predictive
text software module. If touch location is in the region denoted 825, then the letters
*G7, “H” and “Y” are sent to the predictive text software module. If the touch
location is in the region denoted 826, then the letters “G”, “Y” and “T” are sent to the
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 madé 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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10%r& 109l & ()- 010%l & ()- 10%1 10%l 10$l1;s10%l & ()-g 109l & ()-'9g

1098& ()-'~ 1"r% % omodYNCE 10%ré& 10$l 108l 10%I1;s10%l & () -

10981 & ()- 0 1091 & ()- O 1091 & ()- O 109l & ()- Owed ') v++v-/ aBYNCS

100/8‘Ir&| Y109 ()-]" 109 ()-! FOA0%MNA () - 10%& ()-& 10%& ()-&
L0 1) U Rl fr Ll oA DA 10 10 0

109 r & 10davice(2009%f TH0E2 &e(e)cal%m% devicy 999. 10981 & () -
[0053] Device 900 comprises a microprocessor 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 comprise additional components that are not shown
in FIG. 9 so as not to obscure the description of embodiments of the invention.
Operating system software used by microprocessor 902 is typically stored in
persistent store 904, such as, for example, flash memory or read-only memory
(ROM), programmable ROM (PROM), mask ROM, electrically programmable read-
only memory (EPROM), electrically erasable and programmable read only memory
(EEPROM), non-volatile random access memory (NVRAM), a magnetic or optical
card, CD-ROM, and the like. Microprocessor 902, in addition to its operating system
functions, enables execution of software applications on device 900. The operating
syétem, specific device applications, or parts thereof, may be temporarily loaded into
volatile store 906, such as for example, random access memory (RAM), static random
access memory (SRAM), dynamic random access memory (DRAM), synchronous
dyna@ic random access memory (SDRAM), RAMBUS dynamic random access
ﬁlemory (RDRAM), double data rate (DDR) memory, and the like. -
[0054] A non-exhaustive list of examples for display 908 includes a liquid crystal
display (1L.CD) 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 includes a power 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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enter, as is known in the art, possibly with further input from the user.
[0058] Unlike “text on nine keys” (T9), which determines which of three or four
letters is the letter that the user intended to enter, in some embodiments of the present
invention, only two letters are sent to the predictive text software module. Moreover,
in T9, the grouping of letters in groups of three or four is fixed and always the same
(e.g. {“A”, “B” and “C”}, {“D”, “E” and “F”}, {*G”, “H” and “I”}, {“J”, “K” and
“L7%, {*M7, “N” and “O0”}, {“P”, “Q”, “R” and “S”}, {“T”, “U” and “V>} and {“W”,
“X”, “Y” and “Z”}). In contrast, in embodiments of the invention, the groups of
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 {“I” and “Y™}).
T9 is generally applicable to physical keys coupled to a switch, whiié the
embodiments of the present invention described hereinabove are applicable to
“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 groupiﬁgs.
{00597 Unlike reduced QWERTY keyboards, 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
fhe 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 location 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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2, The method of claim 1, further comprising:
detecting a location of a user’s touch on said touch interface; and
for each area of said touch interface which includes said location, identifying

the letter associated therewith.

3. The method of claim 2, further comprising:

if two or more letters are identified, using predictive text software to determine

which of said identified letters said user intended to select.

4. The method of claim 3, further comprising:
providing said predictive text software with an indication that said location is

- closer to one of said identified letiers than to others of said identified letters.

5. The method of claim 3, further comprising:
providing said predictive text software with an indication of how much closer

said location is to one of said identified letters than to others of said identified

letters.

6. A mobile electronic device comprising:
one or more touch interfaces to receive a touch by a user;
means for displaying one or more rows of letters;
means for associating overlapping areas of said one or more touch interfaces
with said letters such that each area is associated with only one letter; and
a microprocessor to identify which letters are associated with areas of said

touch interfaces that include a location of said touch.

7. The mobile electronic device of claim 6, wherein said one or more touch interfaces

is a single touchpad.

8. The mobile electronic device of claim 7, wherein said 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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interfaces is a single touchscreen.

11. The mobile electronic device of claim 10, wherein said rows of letters are spaced

at a sufficient vertical distance that there is no ambiguity as to which row of letters is

being touched.

12. The mobile electronic device of claim 10, wherein for at least one particular letter,
an area of said touchscreen associated with said particular letter is overlapped by an

area of said touchscreen associated with a different letter of an adjacent row.

13. The mobile electronic device of claim 6, wherein for at least one particular letter,
an area of said touch interface associated with said particular letter is completely
overlapped jointly by a portion of an area of said touch interface associated with an
adjacent letter to the left of said particular letter and by a portion of an area of said

touch interface associated with an adjacent letter to the right of said particular letter.

14. The mobile electronic device of claim 6, wherein for at least one particular letter,
an area of said touch interface associated with said particular letter is partially
- overlapped by a portion of an area of said touch interface associated with an adjacent
letter to the left of said particular letter and by a portion of an area of said touch

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

15. The mobile electronic device of claim 6, wherein said microprocessor is to

execute a predictive text software module to determine which of said identified letters

said user intended to select.
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