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Fig, 7 is a simplified side elevation view of a portable elecironic device, in
accordﬁnce with one embodiment of the present invention.

Fig. 8 is a simplified front view of a portable electronic device, in accordance
with one embodiment of the present invention.

Fig. 9 is a simplified side elevation view of a portable electronic device, in

accordarice with one embodiment of the present invention.
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Fig. 22 is an absolute mapping method, in accordance with one embodiment
of the present invention.

Fig. 23 is a relative mapping method, in accordance with one embodiment of
the present invention.

Fig. 24 is a block diagram of an exemplary electronic device, in accordance
with one embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

f0024] The present invention relates generally to hand held electronic devices and
more particularly, the present invention relates to hand held electronic devices with
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Sl St BlindTi S e BkarRiTE e ot e R R Py P
ATloSER @fae OISR NMEEY tandR\tof BFurb@ tald\g {3 Bridust of real
| ocat ed on opposite sides_of the port bIe el ectro

guee neludingiargs (e e pusatreufesn sgxdeahorta#@ (- gmﬂpamnsg% gide).

0281 RRPaARIBr SHESMER! the 48Y h@sceOnd thékﬁseﬁﬁﬁé &éWde@BZA
set up allows for one handed operation, i.e

asbF2B alqdoratedzon dyposifs sides of the pariable eledenic rd@ﬁée@mlj@wre
r

A S e R e S ey
5&/%;) allows forene Aarisd opdrgionoie/the esesd thgmtl esn b)ﬁaseﬁﬂ) actuate

tantlall cover, t.he e frant.and b
Biiirant Bie Buck scimiee dekeS T b e g o BBR orR e wheg i atuate
B 1Bk ¥1d6 Qe sehsBP IdbHONS N, Thhembcadrt, tRbuélogising devices 52
surfaces. [0029] The touch sensing devi ces 52 n$¥mge

rtstanalasqverithe yrie fignicand dasksiurigossd &y phescasss, the

SO0 PR 5%@%&9%&{1@1& 8t Y HROMA thal§RmBanel such
pads and touch screens (anmong others). Touch

. ﬂéﬂi@] ahetomylpsaﬂamgﬂe‘p@ﬁg@mwé:@ viilelpiivari %m@umgersulgof
hﬁcéﬁ%’ﬁtﬁ%} %gr%gp%glg (rt:éé @‘lﬁgﬂﬁe&cﬁﬁl ov&qgur}h%ﬁa sﬁ

or exa an openi‘ng in
Ip@dlssanﬂ gmﬁ:ﬁ scréensdhmeny whaers), Tonch peels atd‘lgpm:ldbmj),smanei within a

t, h t d
U Siray Sheritle SRFpaERacat iR Rt P FEGThrgge b
wedessell ¥ asAfopehial éthe ad@suegwsﬂ treueH scfeh€ 6 Shel il hamy are
be used are disclosed in U'S. Pat enzﬁé%pllcatlon Nos.

fePspeEnhigput degicesthatqugpositionedaver asksplay$o9s thegwsiably

e D01 " g Ry Pt ks ap e Rl b
ueatup disaip iby) 3. Susnibhpica @030} LOASHAL: 6N7221948e

SURIRSE e B B B0 2RI ssbonses,

ahd YI0ersP014368. all DTevhichnsiier €if heba gpmmel b}&&felréhce
red to detect_ the presence of a t such, as

confi gu
A0930h Gepach o thss xambicn . cougH B a%@u&t Rt S50
glﬁﬁgquv&@ 55 RN §BGEnRE aﬁﬁ‘%eﬂ@ﬂeﬁ% Bthe L&iRoff drABEMEM: 58 is

conﬁgured to detect the presence of an object such as a finger as well as the location

and pressure being exerted on the surface of the panel by the finger or palm of the
hand. By way of example, the sensor arrangement 58 may be based on capacitive
7



hand. By way of exanple, the sensor arrangenent 58 may
be based on capacitive 7 WO 2006/ 096501

PCT/ US2006/ 007585 sensing, resistive sensing, surface
WS MeghdcSowave sensing, and/or the like. The $8p%8%006/007585
arrangenent 58 may further be based on pressure

sensing such as strain gauges, force sensitive

sensing} resistivelsemsihg; elrfame apustieune soheng spd/pi the k¢, e’l‘:lterdensor
transduc 0031] Alternati | vel

RO S e e gratr b s AL b Frtuag B e

gl iot kegistend, foatilealld) reséungiplads, ezbélectﬁ@&hﬁﬂh&rs or the like.
el ectroni c.device 50 t her eby form ng a, touch

§038) pitgraativslis PRgOr mweéé%@%éﬁl% depricss o3 pay Beinggrated
4

Bl AR AR hon ik 34 B8 IO LIEEEG: QvlcR ierfy domli 2

pawch sakitise beysareatln catey fush as thih t}welasOt suwigepadt Briaeitties

de. the h
et ng i B o G B B Bk BHERs RABS St B
5&1‘. o4 separateclenizt isvddl 2 admlch pad it islpomtmfﬁedhhsaddmdm housing).
5o 195k 10 BARES A0 PS ROTIEET e S0t DB RSP RGBT
afdnithely dofkPa pdrfios 8B hERHRS54, hiWor SRMHAE, oAk BRRGRIERIRE of

58 may only be located in specific area of the housing
g Howsing Sbportions of pratirsrdra giflesnfthohmisipg Sthmddhy e dn gpme
i AL AL B0 5o 0 e 0381 150 s
iS5t $n sreled to lﬁm:rcdmmnbm(ms 0B lhetserfawecbef lthe poatiabledtlecBenie destice 50.
houl 95 be

TRl T Suneblty R B it P shena Py

@bmpxaARIcen a@dqdw vaded. BeYratodfigitdtiahs €0 shdva0BIHigsAs- 9 It
shown in Fi ni ¢ devi ce_ 50

h b I
isheutid rooted, %ewg‘rqﬁ;th& e%%tﬁ‘gl%ﬁm%g%c%‘;? gwa& Erpde g ngt by

' fw{g%hﬁlﬁﬁﬁ(ﬁpe of the housing 54. The portable
el éctronic device 50 also includes a touch sensing

@Bt &ssxad in Hipg, thomertalle ale@fuu@mdqofme‘io ingledes adeusing 54
}%%&jg BJSEI%? 28 Ql%}atéds 2 'f{oﬁgéu‘f‘%;:és) gj‘]’ tgg ﬁcg. #S Wh&@gﬁ%bgée g%&%mc

usrn OppPOSI
tdeecd Bugdkp mehndésmtodelvionsing @s\idess 284 mehb fand ofl teewls panebslich

imlayl the displ 5 Furt

Se AL PR SEslei ARt suditeiod fedoegne b praoRl e
%@Ia?rsspm fmefasdsh et UeE BerB i Sletige dm iscazdd 2Ad amermemﬂas
with the center_ point of the di a E’e‘? Tt)sg tou
ShHETHG e PEHA T BDIOE Fiy Sush SEREAGYicS

%B%h&%d%ﬂ Shakt BleRbh@PSIhIRE ﬂ{erloﬁc"i’i%%nmﬁ v‘id%%@f& c%ﬁféﬁieé‘ ﬂnth the

es of the touch sensing device 52A nay

tcmtemmploéﬂ@ displaylf. dibs taval s@Bingslevieab2a ﬁ-‘pﬂlthépléhg 5 thgrefore
h
oV he<dF BBt B, SRLASRRR SRS Ttk

Sletiee m ﬁ&y bt eppat toahd piamzl cffc]ierdlsplw freso ﬂm ifyfits arr thigmuch
i ncl ud 2§cond t ensl vi,ce g i.n.lt He touch
SERSIHEGRVigs 2 CAUEWPRL P SIReT PO % dﬁﬁlé'a (ipilg g a toue
di2ehaYn Kfne JREs, ﬁﬁ%ﬁ@bl& BldGorEEviR G 0 dehes EnchidBs 4 Second

therefore 05|t|oned opposite the first touching
gelw@sn@mgeﬁm;é 588 an the form of a touch screen that is positioned over the

display 56. The second touch sensing device 52B is therefore positioned opposite the

first touching sensing device 52A.
[0034] As shown in Fig. 4, the portable electronic device S0 includes a housing 54

with first and second touch sensing devices 52A and 52B. The touch sensing devices
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[0034] As shown in Fig. 4, the portable electronic

devi ce 50 includes a housing 54 wth first and second
touch sensing devices 52A and 52B. The touch sensi ng

W6 YhoERsss018 WO 2006/ 096501 PCT/ US2006/ 007585  ppR¥iciddknnrsss
exanpl e be touch panels such as touch pads tﬁat are
positioned in the housing 54. The first touch sensing
oy forexB@pleibs thuwbateds swhahublapidsshat bmgesitibngdie the

BOUSRASH. bR e P sBREoxicR 4R i BRRAA T 88 faiEmale oo
Ablsigpd dndehd/secétigotduehsitedsidE28ay ieesd o tHFebnb Qurface of
ssoci at edpgl}tt h a touch sensitive, housing. In either

ousing a4 feraHHE e fredpyciersingdavices Shmanbe asopalipd with a
i i gp! '
tch SEEKHE Boikiry. 30 ofifer clcpihe pSMBRe ARHCRI S YORS of oy
T inelndd adisnlaeG. dysomeplodalte dgrices dp nbimequiredt displgeas fono,

S 5 R 5 RS e g,

disgplay 56 and a plurality of touch sensing devices
first taquc ensi devi ce, 52A i s |l ocated gn
UEDNE O et AR R A B e

SEMS diﬂalééﬁ%i 8 aDABalits oF sk ShsiAB devifds'sat AsHidetoRbh deiSing
housing 54. In sone cases, a third touch sensing

devipe 245 dvqatedjogdiag agk suriace 96 hehQuengd oid & seeonsoring

St Bl 588 Wb R PPl A e SO Mhord Qs i

soudh sensingtdawich (S isrgeabetl onTheecdndiside of éhedtionging 6% Aed ib@her
h but. it, shoul d.b t

LR LRl T S A S R

bgiéﬁ ﬁdé‘steﬂﬁ%etlioufin@ tsms'rl_iv@tog@%ﬁﬁil_ g5 g@_i@h lGSZVﬁrei snoﬁn'h gs toich

t he rt,a e ectroni c .aevj cC I NCl ude a ousi.n

B@elﬁaﬁwﬁt Ofl#d%tmtﬂdé&t&ys &8 dgm?lmaé'&lﬁi*)ﬁ)egmek?ewmed With 2

sdtich 3SR nbiyghousi ng 54 and a second display 5613
situated in a front surface of the housing 54. The

B3O hHE shaatnaia g i e paashie elegiornig dryice 3O s & hpysing 54

SRS R AR PEolcR sl P By o ol » GRS

disglap 56B stwadedtio ndtont anficagf e howsmg B2 Bhe pottéide tloctmnif

sec t.ouch screen i,n front of e second dis
BB e Rt R Py et hevfts 2850 BECPRR o B 5% Bl
d@wigRshidnddialftodest the oy gisplgy 564 afdla setotd ®RtIAYenBiGe device
situated in a fror&t surface, of the_housing. 54. The
poP ta e doma i SreRtiddouegieER instemd Ps e porond: gisglay 508
IP@OS“TPL toemah 5P C',Ct!ﬂe §§1@§ﬂé‘&e%ﬁic“c@$ic§30 ReRES S hélsif 53 and
side of the housing 54. In the illustrated

enispliy ¥ sitvatedha afomf susfage of be bewiiec 4d dilie pertaife electronic
' fi ‘ i i
s R Tk RV R A PR o G o

tiechobsing bt ginGlde illbbtrtalighbadimértchs porbs detroniceletioesh

- sensj n devi ces, ,52A and 52A. ar e t, nd e
ey T E R o e En A S 2 dhdt Atk posgitioned on

I BRERE bPiRe ABYSAR 3| Altioubl &dtht 94mPaas, @) Buch sensing

el ectroni c devi ces such as tablet PCs i ] ]
devices 52A and 52A’are separate and spatially distinet input devices. This particular

[

implementation may be well suited for portable electronic devices such as tablet PCs

and game players that are operated with two hands. The touch sensing devices 52A

and SZA’may Be placed at locations on the back surface so that one touch sensing

device is actuated by a left handl and the other touch sensing device is actuated by a
9



and gane players that are operated wth two hands. The
touch sensing devices 52A and 52A nay be pl aced at
| ocations on the back surface so that one touch

WS ak/hgsodevi ce is actuated by a left hand apgwhggmwmkﬁs
ot her touch sensing device is actuated by a

2006/ 096501 PCT/USZOOG/OQ7585 right hand mhlle t he
ngitthabd whidé e podatilceldsioniadaviselishad bybdbhindsaRusrayBRyf

f le, th device .5
s, e SRR ottt 4l AT PR O TR B fdnce 0
e lﬁﬁgﬁﬁ of e 1déﬂgiAahd bﬁgai:tumamtha ) aiue% emﬁg idesite SDALGIA the
sensi n evice ouc e
%f‘éemb@%@mnﬂ%gkw Pradwy A q’&rPl%cﬁ Op fhgpieBb ek %@f’rcf“'ge thag the

%eg g b ribtlihad &n%@tuﬁfé%é tBta tIBéﬁ‘pseﬁﬁ @&‘idé%tflﬁ’t he

nd touCh sensing device 52A': shown in
FIOQ 8] 8s shidven ip&ig- bthe peiitaide ¢1@¢tmxucdbmce éO mludﬁ%ﬁ h%ylga‘i"r

U e A AT SO AR 11t

dﬁf\id:m 414 iatladesiapbirelite ®f distihal taich tsmsmfg davistsd J2dbcatalatlone

sensjng. devi ces .5 cate e of t housi n

530 of Y piea T &b P e O saRaens Bopihle SBFadie dovitk
60 BiehidedfiGt, 9&¥%h& 8nd BAd kdich WeREfdetists 5796 6PB en@ L tiat 5@
touch sensing devices 52A, 52B and 52C that are

pesitiaried ae thesame Bide surfse of the hourinma4(ce lefh ar meht sidaly 54
fﬁﬁg&lghtcﬁletﬁ% salle idIRE tti{cﬂ dnsin g@l éjﬁh o fes

ouch sénsing eV| A 52C are eparate
qmialm pitiica irpyt dtivies. n’Eltls pmpmlauimpilmtanm imsy bamell uites for

t at
B B s 3 Yol o Seltad b 255 B BdePufers that axe
Bp&thtad ﬁzhtmé Barldhdthe &5u@h s@ﬁ&rgaieeﬂewm 62@ nfagibd platérkat
touch sensi devi ces, 52A -

t .
losatigns opdh et%‘éfa%q gebat opg 53&1@ SIP§ &FWB gﬁf wﬁsﬁlated by an
SeldR ﬁﬂgerdﬁéth%ﬁoﬁéﬁsenan%aw@é ?2?3 f@.)éctaated bpdexdadie ﬁﬁgerr and yet

anot touch sensin evi ce i s actuated by
radbirdovchsersingaledicy @tacu@mtbtsréhe m@ﬁﬁéuges‘é/h%? g dﬁ@W J@élelds;n
t by the ring finger while the device is held
g%&gﬁlﬁg%gle hand. [0039] As shown in Fig..9, the
mrrss]ams sheveiatRip 9 the goitikde el5@ranicdevibe S0 ancluies h touch

PR Sy h AR Sonaoash i Fou SR ST HE YolhB i
Leuedy SE Mietiditd shRitbi hgudds 5mﬁ1bmdmeﬁsm§mgmm5& that se
58 that are ositioned on the interjor ce o& E q
Reridoneg ogAhe intopiar sysfaes ofi the heusing S aﬁ\ﬂﬁ@aﬁv &é Y GRRbfiplee
W\@E kw%g@éfth@ﬁmﬂﬁlg%un &h8 densi %oﬁx?@ﬁdn&%t}%&ﬂ@ébﬂ% $eaBin

are pl ace | east 'on one si t he housi ng 54,

anel ﬂd@xyf the heyisingsd, ansl ey baplared oprallsidles pfibe horgimp44. | the
{iratkl MBI LR WA unddlEs S @0E! o RAURAARR 3RS of

cover e entire Interror ousi ng 54
itiCHousling §4 inchelig) a 1Aeldi0 dftie Hoosiag A4 Brkomkrasse the pertabis

t he pqrtabl e l.ectr.oni evi ce_ 50 additionall

e 4R 10 R OAIE i inasniy ddnisB R g forp of o
L QG RS 6] S RMRES It RANBELLE Rish1a9BE. B cabdd@uéli Srthidyth®6ntirbn
cases such as this, the entire outer surface of the

obter sifase ef the perablcelerdrpnisaleniye P8 isconsiflered ych saisifive. ie.,
%1%16?11‘1}& Qﬁ?facé of%he housing 54 and the entire surface of the display 36.

[0040] Xt should be noted that in embodiments associated with being hand held, the

portable electronic device described above may correspond to any consumer related

electronic product configured for handheld use. By way of example, the portable
10



the entire surface of the housing 54 and the entire
surface of the display 56. [0040] It should be noted
that in enbodi ments associated with bei ng hand hel d,

W Sackessab! e el ectronic device described ab m@%m 1585
correspond to any consuner related el ectronl C produ §

configured for handhel d use. By way of exanple, the
winctrarbb €evitOmPeGOBAIda6 Bdlet PCT/RIBR) @6 BPIHBEs (music, images,

ronic,devic rrespond to, tabl.et PCs, P
S0 e e Eufits, CRRAEIH0RG, hORIO R R iy
tr@dd@lﬂmﬁmte doatrbly) @a/opteN®s, nobil e radi os, canreras
modul es, remote controls, and/or the Iike. 0041]

I[{m‘glﬁ Siahguidials bﬁéoﬁéﬁdrﬂu&@lﬂb‘ﬁlﬁﬂq Igptopsatables PLapng é’PAS (to
ARk g tiew are AYbERESI kdhic @t%‘i@%s %nﬁ)?é(“%ew SHiferR hén truly b

portabl e el ectronic devi ces, ew o em c
Wpuﬁléerﬁﬁbhand@n@ dpwices H@ddﬁeﬁemllgﬁebhatdbsdeWm dreheampulated

I {. | e b
R B, A AR S O e B
mhe(noseffeﬁanhamﬂadel Isinegred)s &“his !‘ﬁ}a})lcﬁ&'ﬁW]ﬁﬁWSS&jﬁ(ﬁ;&dﬁ)m Baving

e heicrbp gl oSkl be AP St et e ey Qg,
Iumutpaage BiLEAS 2B ké}%@ﬁr@@%ré @pﬂ:ally nétASEIHuPASSw iR the BBk

and ke boards) are typically not mani pul ated while t
Ihgletia Ehei hemd it gptiey “ﬂlﬂe th@d?RﬂOp s gernostet en thetn e CtHWeSUTfaCG

p nsuch
e e g S R
Ikoyﬂmah?himg;ls when keyboar ding. [0042] F| g. 10 |s a

PP PR B el el B Bt FRR bR efis® Y. EE

latacedrint ©with bhe elBaiimbnetlod (e Iﬁ&bﬁﬁﬂ*f@moﬂeﬂl@]ﬁn& Q@ld electronic
i ncl udes, a Eou5| ng. 102 that encl,oses_internal I%ﬁ L
tled

HarrolY) igrlades s houping { Shibatrantoses iemally werquiess
%bﬁlﬁbﬁ&ts"ﬂiélﬁ&né Dl RAtBEEircalt rcEi'fjb Eﬁd/ oth& o@chﬁ’LYﬂchg rovide

onputing operations for the hand held el ectronlc

G@mp%tglgl@@ratlsys fﬁaglwélﬁmb&%\wwomq ¢revided @8 By weY 2T pegyaple,
g%%o%]ﬂg oy %t%ﬁ%stﬁl?fopﬂo%eﬁgr (te%PL&%U)”B o | (gl YRAM), a
(Ppwemupph'dagd batROB) 2 panthdeciccudrbions (BCBYtaterd domermpother '

e.qg.. . flash), and/ or .var.i o i n JO)
Sty (1 e BROP PR U 3BT o iggton
alheﬁ]ﬁauﬁﬁé i1 0B iak@lss h@lﬂ% tBé sHapé b7 ﬁf’mtob thelhandihd)é blctronic device
el ectronic device _100. That is, e _contour of_ the

HEYsThe 15 e somipuepitBelousing 18&1%(@6& ﬂ%he@arwardphyswal
%ﬁpe%%a@sﬁmehmsd&wa&%%@vﬁg @9@ f'PJ{H éfze%& . eel:)@ﬁxe hbhsng

si’ze and shape of housi ng be wi dely _
V&2 n@abemﬁelwame)dpblﬁas ﬂyylcdbhtfqn@gu@d fﬁrdwnanimh@idluﬁﬁel d use.

AP Irnd Bond RS BH o HeRE 1 00UE, SENEE AP POusnosed
totithinigid \aﬁhwai@ethrdtgh iam opmgmms H@sih@ZOlT‘h]m c?é;]_:ﬂw ?0,4 which
104, . S i ca ced on e on sur f,ac

31 Bl eleedion e Bt Jnetee e B ier 00 et b iRt 35 B
m@t 4 i@ oftthe frfnﬁt%ﬁffao‘élblfﬁﬁ%uﬁﬁg L6 ob Bk AtrellQdn bOF

alternatively can
configured to fill the entire ﬁont surface of the housing 102 (which will be discussed

below). The display 104 provides visual information in the form of text, characters or
graphics. The display 104 is typically selected from flat panel devices although this
is not a requirement and other types of displays may be utilized. Flat panel devices
typically provide a planar platfonﬁ that is ideal for hand hv:ld devices. By way of

- 11



configured to fill the entire front surface of the
housi ng 102 (which will be discussed below). The
di splay 104 provides visual information in the form of

W& Xfosnd8fr acters or  graphics. The display 1?6 JU2006/007585
typically selected fromflat panel devices a tﬁough

this is not a requirement and other types of displays
reecgmple, the displae d04 Flagcopespedd tdediqoissorysdtal pliiaphalyl(ycm swchae a

AR B S Pl e dwaBHB of S gploS 115 thar
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fioam @8 ﬁomeﬁ@ﬁc@&fthaﬁodsﬁigsuon GaskBewh P Th Iaﬁh@ RRLSHhb alsgﬁgqm

of the housing 102 or in sone cases the housing 102

rradkes Wi sihstaptialpertionnd tha fronh sytach af the herdbhaid eleetrraic device
609 ey o ggﬁxzﬂf@@%? a§ és@a\‘%e ﬂ)frp E@gfb{l%l{s &gﬁ&&h&l@ S%F’%"%/@& with

housi ng~1 case,
Tobnventikes usgy istefoadss (laetseme, thosizé oftheflisplay 104 smpaximized to

_ f. d. hel d 10
BT o0 pa el g o T @R e g et
beldctroiis devics 100t is hesindssias irtst@ ofttedisptaycloay Eﬁh&rﬁma@rl the

I n_essence, the size of the

P i A 40 H e APOGR G TRk ot doe hand held
2 &6ibi0 Abficl R0 68 1904 AhoAlisebNAlohedliy coﬂv@ﬁld%@ﬂgmﬁ gt

el ectroni ¢ device is mnimzed the size of the
clesypeig devaes tmt@r@lmxﬁyby hufens @dssmﬁa&wsﬂmtqum& the gisplay on
ttﬁe%l&%t ed greater anount of the real estate of the
electronic device 100 than woul d ot herw se
t{ﬁﬂztﬂ] o weldr forgeoemteastn iopus, theehadd helll dlecebmc tevied 0 may

t at bu
o e B O B 12 iR B e red e Trgbatipe
|c}1sp(lbryci®ﬂ fmg gRIoE E@E%OM%nerﬁwyfnput s éiﬁishﬂmﬁl ahebjict sui%as a
i (o2 Sug gy rTpss TR TSSO f5ugh ESFomRalIo K B
Ghdihing rotS&'y,SRE ?)/frél,xﬂﬁﬂ o8& hbREHH L SEhRM p%ﬁlﬁoﬂ@ﬁ‘%@&ﬁﬁ soreen

i nput” si gnal s"when an obJect such as finger (or

slt0ﬁlaué/)>r bea ﬁnwdammgo@sth@ mclswrﬁeadé%ﬁl mpy cpgaderch screens
%earhs(]ﬁrotg e %ﬁlefﬁding glﬁf 1|n¥1ate 15@*%}11%&1{ sin a Cﬁ}ﬁ)ﬁﬁmﬁﬁ% ‘Eou)chmg

from an particular posi
ttheldzlbplsxa sopen vﬂﬁ) fingand mee)d'ampb 4 iseg eray halp larsg}emntbly@omtmg

h |
S Pr e SuieuiPONE Sh e TPl S0E TP AR G
% fBY exalniié Uoriéaﬂ&ﬂ' 9 én of-B& e lﬁﬁbﬁ&’or%ffﬁﬁﬂng bﬁécﬁic actlons in

flngmﬂﬁgFor exanp a user may neke sel ecti on

1d @@qﬁ@m %mce 10. dﬂgﬁmrélaﬁhe écmcb@@re@n K ra%awéﬁthe
{38 nd Bb@bord 6f GE et BE 118 Ry 4Bk aRPh ESkrotler of the hand held
electronic device 100 interprets the touch and thereafter performs an action based on
the touch event. There are several types of touch screen technologies including
resisﬁve, capacitive, infrared and surface acoustic wave.
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: S . : ] _
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de e, hiedi Nd hed/840)&8 2 gr POT RtldicgdneNal US206840143td, babioh

sgreen plane into a,coordi nate system such as a
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ound _i.n
serssitivegtdene 16 that provales cifisp a lasger ezfacp iy fraefstﬂgéwcwpufs or
gﬁ&ﬁ&%&%ﬁé@ é«efég%ﬁ&g ]aQ{oucﬂ%\itﬁ)Hs B 9e£&h§ﬁ§déd&&%rd@eﬁ@’bﬁg

reference. n accordance w th another
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b g : 9y
SRR VPt 08 OB D93 LA 2 A0
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EE R e R R
9b&Hdot tHebezd1 QUBA Nikaikd i the MniARFfheT o hoaBie 108 IOl of
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Jhwse awses, erlargpporisn of thy frousuriage oo brusiogd P pesavedifor the
tcﬁéﬁﬁ} 108 9b YaPthe viewing area of the hand held electronic device 100 can be

maximized. Furthermore, placing touch sensing regions at these locations tend to

encourage one handed use. For example, the touch sensing regions can be placed at
locations where the finger of the hand are normally positioned when holding the hand
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Sensitive surface is capa si mul t aneousl Yy
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{05 Rt e pRATEI R RAP R P Bt SR B
tipézatlp hitlders fromividw Grasspafantp are\iisptiiat aborohre devicueith each
R R S G R A
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produced each time an object is positioned over a sensing point. When an object is

placed over multiple sensing points or when the object is moved between or over
multiple sensing point, multiple signals can be generated. Like the touch screen, the
sensing points generally map the touch screen plane into a coordinate system such as
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more particularly finger notions. Alternatively o

Querationsh mqggﬂm iechqaast hermast arghisrwerbin g SYRahoRR %PP%&WS
aBpl?éa{-[o 11, Tﬂé?e%t%raq %ﬁe?gno ﬂ?ggrbiﬁ%%erally includes a set of instructions
that recognizes the occurrence of gestures and informs one or more software agents of
the gestures and/or what action(s) to take in responsé to the gestures. By way of

_ example, gestures that can be used are disclosed in greator detail in U.S. Patent No.:
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devi ces (touch screen and touch sensitive surface)
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[1R0R6) s hihdone. ame Qﬂgmaﬁd 1 Mh%sdﬁammiy 68k thetlcofet N 00 ivkith the

device 100 is a "one-handed
thumb 116A. and palm 116B being positioned on one side of the device 100, and the

fingers 116C being positioned on the opposite sids (thereby gripping the device).

Although the shape of the device 100 may be widely varied, it should be pointed out

that the general size including height, width and thickness is typically “pocket sized”

so that the device 100 can easily be placed in the pocket of the user during transport.
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hand hel d el ectroni c device. The housing 102 is
therefore sized and dinension to fit into a single
hand, and the touch sensitive surface 108 is
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simply moves their thumb from the side position to the front position in order to use
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dRYE&ice 1301 et B dsvies @miiphat itsit 10We atrizht E@ué@@evic%o Byovay
autonatlcally configure the device 130

ht .
w;ims@@plart ¢ dvice af ey apalazarhe bﬂlddﬁ“aﬁ%weﬁtﬁ‘g{% t 30%11&5@1112
Qféﬂdgﬁeééa’iﬁr f8ka %etefﬂﬁﬁét%h%@ tc%}getﬂé'r@l%gl%ﬁ Xs lefifor Bhe right

user grabs evi ce then the device
]l‘@ﬁd based bir gihetesasidetsetefl. For dremple, r_fftlne wm%@bt@-‘éthed:éesence of

[l S r
AR5 B0 R BB U1 o
haedlega demi t@ﬁdedBt} erv\ayaltenfaheeiﬁ nﬁlhesentche deteat lth:eqar&s'.&ﬁcetmfy
af?naglers on tlg h eghlg %1%6 then t ede%icgaigs gaa?{%ettelqgnte a% &est’i%vni%e T% is

being used by a left handed user. Once the determination is made, the device 130 can

turn on the finctionality of the touch buttons corresponding to the hand being used
and turn off the functionality of the touch buttons corresponding to the hand not in
use.

© [0065] In another embodiment, the hand held electronic device 100 is a “fwo-handed”
hand held electronic device 100. The housing 102 is therefore sized and dimension to
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devi ces and thereafter nake a determ nation as to
whet her the hand is left or the right hand based on
what was detected. For exanple, if the sensors detect

whswphssgnce of fingers on the left side thepriRSioe07sss
device 130 may determine that the device 130 |Bs eioﬂ%(m“

used by a right handed user, or alternatively if the
fitirsotveo bigtigand tHedoywhessitoe ‘suitfacefli0R dgeconfigmret berecdighinputs

Bot S Vabut detie ShE poh TFETY THERHBA-ed PRy
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use. I n anot her enbodi nent, the *hand
shasthands. Eadk hivglesssedtiallyscugs thewtleh aﬁﬂhe dﬁwcmbﬁﬁdwmloue hand

ect r device 1 herefpre
SHEEE IR Eh ERo et iy MR 58 drlta i cbtBE S
BEFdsiiS21a0 6 AR HBIBRIY, tstustrit alss whle helnsis theatedice hen inaune hand
ure e |nputs

t f 108 fi
PR e SharicadaD Hifia rgon R dEcuehias SR ofthe
band od Hansk HRkE v%h&‘d? ‘itrsﬁ&hlﬁ be gsmwa%uﬂﬁm ihe Felfem gpke

correspond to a'tab qame pl ayer. [0066

arvdiding hﬁlgﬂtg@dﬂll@démeﬂuw oftai’@ e Wam@n“paﬁa ﬁl@ed”
It.l!d;igg (ls.j; e ﬁ %ﬁ eiLEcQ or 1 agt Oﬁ“h@sﬁ@ﬁ}aﬁﬁe based ﬁn

acenent
eficht ﬂfietorsurs e]xspmy Ime,dhspla&a"o:lmdh,aﬁw B}swe)n of edainpleg thestahld:t@c

Ve BB S LAt Ot AT SHAL R PR s of

@&Mﬁqqn ot 1¢gs). opposi te si de. Alternatlvely t he user
is also able to hold the device 100 in one hand whil.e

101981 Kbt Re smp B izad VteepsToisTio! ot naparitlots packehsized.
A JRQI By BQﬁ% gﬁ‘g@@%e@ﬁhetdaﬁce L APk aha S acfBYR SutkigRdlYy that is

varied, 1t s ointed out that the %mneral si ze
inatdapalilnin seslighdeviags.dFurthermiore pagk siaed deyices Hpiss| e musihe

::ua%qt t . P %JELIXS ) @e‘f‘e eztﬁ% dre L%Oag %knv-léﬂl%n’?tio%ﬁe %Eeel{ %’g%lg 50-

¢ nmaybe WI € Sl ze nmay
00693 mhhiﬁmhﬂ1§ Iasthdl“s:m Mndsd’zmndﬁemmﬂmgtomo desits 148tmmay

Bt WShBE Oihiftiors G iRl 0% B Suling Ohe
ldBie& DB SppRtite tAE @idblasl 104)Chhe(tolich regisns 142CREREated inghovibklity
be enphasi zed that page sized js not as tran ort bl e

8 wherese vasiops fnger Baalpesd tohpldfbe Agyigeld- Ehe region
‘iQEA?@loE@Qd bk %acﬁ gﬁr%a &b H@%&ﬂ Whak ieled iaaaid an8 more

not capable 1n smaller devices urt hernore, page

gatieuladyvhele® fingqss araiplagedriodioldibe dewesil 49y and e prsaad toaely
PO ot S Ll BRI B rop i WA M B
had ehorepdtialiatt theriplst fihewis ass pldded nmiold ties deoiet il 4rExth of the
SichapBow [0y QS H10° 8BS ‘DT REsies B Craame i
ThE UG RAEiRNSHolEBoR TRr bRERIIE dhnd RBud@elhe 147 thiy include
one large touch sensing device (or zones) or several smaller touch sensing devices (or
zomes). The touch regions may be implemented by touch panels and/or touch
_sensitive housings. ' ‘

[0070] In the illustrated smbodiment, the left touch region 142A is provided by one |
large touch surface while the right touch region 142B is broken up inte smaller touch

19



of where the various fingers are placed to hold the
device 140. The first touch region 142A is |ocated on
the left back surface in the region where the. |eft

‘ﬂ?mﬁ,@(ﬂ;%lmre particularly the left fingerspef8sinosinorsss
pl aced to hold the device 140, and the second touch

region 142B is | ocated on the right back surface in
sibfrcesesgtions foh exanpidrieucli ghiond b Lihtmlhe fromeehqmded | deuicar | y

the.right fi s are placed to Id .ne devjc 40.
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evl ces Zzones t ouch regi ons may
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%%th% smal L er touch 19 WO 2006/ 0965Q1

BsEeDbe Wbseeenskﬂﬁf%e@ér @Lﬁ?ﬁera‘se LERJS- SR AP E25FBuch

ég%&gg}ﬁa%%erg%gdthe one- handed" device nentioned
bove, t I ngers maybe tapped, pressed, or slid

Hlﬁffb]sElgt Heis pagtsheative fiagem gfre hond Beld elscenie deties §5Apit s.
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el ectr ev] 140 al | udes,a tou creen.146

e biay Fadieh & orl ey T340 SRS R e BpalEg 1 950 THE
BEQM 150Ss BRIRE ComBlételytondhdehsitivl, THahR, dihaﬁtﬁhtlaﬂ? lad locations
el ectronic device 140. As shown in Fig, t he user

of thsisyripas\g sher deaicr 1o MensisapagleeH sensinech ?ea%?ﬂ%&%ﬁo thet
QLA& 153%19%5‘ ShleSnl QBHL Sl the ?&Q WD RYarORub13RPEE device

presse or slid across the tTouch screen 146 in order
150 geliwmemech prpsstues, thers isgd aachpaings Theyeamaidens apdygse could be

f d
BTisR i rr B bV sl otioB G RPRSIMA A A WY,
mwzpmtduﬂ’esehsm‘fre hdveing i 62 ewtudesw st samsor akmangdnient 158, and
nb d t d hel.d el ect

ichaeront LiigP e o gy RO LR E Bt e REsmsarn

arrﬂigeﬁbﬁm 525dayictifte@rall Piteicd Rt @B welb ooy esSortthey
entire di s%I ay 154. The K device 150 is_theref

BeE &acale] belyngd Hesetlayighin the enelazedispacedshasdhn tﬁ%\hﬂ?m& 152
g&% aﬁbdr‘ B85 thORdefdE wilh. fnf%g%eeﬁld*saemdﬁwngenéé%@ﬁey be

e of sensing surface contact so that the "~ device
i:ﬁezgrmha&mnmreeﬂmﬁaspwew ar it nalydefaisappaats vnih dispesedroegr ghe

HRUED 38 HOGARY SSne i ARG RE e e
pRBtice Of ﬁﬂlt@wolﬁws seh hofrigegs o tisi et afitiedkmday i emmple

|ts i ng sen ive touch. [0072] The touch
EF’ E@%ltﬁﬁﬁ%ﬁ@gﬁg%l udes a first sensor

?G[f'?@]"%%@ﬁt%n 12 seARd m&ﬁembﬁqeb afd !L@cei@, diBGdipelsedea a
second sensor arrangenment 160. The first sensor

independent and spatially distinct sensing pomts 162 (or regions) that are positioned
within the respective component. The sensing points 162 are generally dispersed
about the respective component with each sensing point 162 representing a different
position on the surface of the component and thus the device 150. The sensing points
162 may be positioned in a grid or a pixel array where each pixilated sensing point
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arrangenent 158 nmay be integrally fornmed into the wall
of the housing 152 or they naybe |ocated behind the
wal |l within the encl osed space defined by the housing

wd 20060858 » adj acent the interior wall). Thepse /g]@%ammsss
sensor arrangenent 160 may be integrally for over
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ot. acr ss the h t o, achi
PSR e el SRty fint B choft o bt At e
hbesisd T2l est case, a signal is produced each tine the
f| nger is positioned over sensi ng point 162. \Wen

é%fenﬁ@g Bp%éézcswrber?aﬁdwewépa&@ﬁ%qen@s poui ke or
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gathenifoeching themkeptm: infgtaet tg |fgna¢a@a<ataeomtﬂw datectidg hen
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PR B e g Rt RRPR G skt | DA gl of edbacitance

Al eEtor @dreat &REEHilexFTRG!iR i el droimd@BektibEorP6 RS sthsorof
the finger or palmon_the surface of the devjice. By

REESeRNE S Maival FRpacince sImsiEgstelirRracy e, o)
F%mg ﬁPﬂBE iRt bd Eﬁs@&lﬁgmmle eel{gmt :J}Pangélﬂ b3 Dk 2hA 460 include a

The sensi ng points 1 based on
cbap wenm spatially hqwajedﬁectmppﬁgommseud thaharn egmnectediy the

tri I v t
PR L AR o) Trog BB et B REaLc R R Fhit
fiioy IBweslpgst inichnize cleByodde tvaiunng (Wge prthddoaall.apasliduiiise
changes . g.,_inhcrease, decreases) the device's
GPBER R I SRR AL & AR Lo AB PO PR apd. the
2RshcRAM B bhe bRE-ORE thPiRnsRURRE 13 hafMas very different dielectric
properties than air. These changes can be used to determine the positions of the
finger and/or palm when they grab the device. In some cases, the amount of _
capacitance at each of the electrodes and can be measured by the control system when
a portion of a hand nears the intersection of two electrodes (e.g., sensing point). Tn

other cases, capacitance from each of the row electrodes to each of the column
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conventional form of capacitance sensing maybe used.

The sinplicity of capacitance allows for a great deal
of flexibility in design and construction of the

W6 hRehoss@l r angenent (e.g., mutual capacitancge f%@gﬂng}ﬁrlsss
sel f capacitance, etc.). [0076] In the illustrate
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Fi 17A - 17D, each portion of the hand in contact

Iﬁu%}é‘tﬁé\’/c'ﬂl@goﬁw produces a contact patch area.
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appreci ated, when a user esses on the surface of the
g8 hebysen ﬁ’ﬁ%ﬁl’élrsé'éf’”&fﬁ@é See PHEO%@ﬁ?tH%’tmﬁél?ech

5RBehBE FRRGFar ITACRURE bR iR T3R0S HewPRbRY S
than previously activated i cant
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tch
A Pl RN £fhees SRRNPRRCRE HEAE BMARIADR 01 O E0T
[[mp;[n dbsolutz radppues, ﬂnpmdhgurfﬁdees dividbe iremore @tmeabttion
A R e e SO e
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nore significantly than the contact patch
patch area with the most significant change between first and second hand signals is

the one that is typically implemented. The user may customize the device by setting
the configuration of button zones before use. For example, the device may be
configured as a one button device, two button device, three button device or the like.

The position and size of the bution zones may also be customizable. For example, the
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area for the niddle or ring fingers between first and
second signals then a first button function may be

i npl enented. Furthernore, if the contact patch area
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B b Etisho apt R ado SN Flrs AL RS e oo
Cllvich figihisRdby. [RE8RBY ghredallylifipliss Batdha@ o ddige bANA
hel d el ectronic deyice 180, in accordance wth
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separated el ectrodes or wires as shown in
Fis tadd 63 to whether the user is touching the device. This is generally accomplished

with touch sensing device capable of generating signals when a hand nears the device

and a control system configured to monitor the activity of the touch sensing device.

If it is determined that the user is not touching the device, then the process flow

proceeds back to block 222 thereby keeping the device in standby. Ifitis determined
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‘the device 180 includes a touch sensitive housing 182
having a plurality of spatially separated electrodes
or platforns 184 that are positioned in the same | ayer
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If the current hand signal is similar then the process flow proceeds to block 252

where the device is configured for right hand use. If the current hand signal is not
similar to the right hand profile then the process flow proceeds back to block 242 or
in some cases one configuration may be chosen as a default (e.g., right hand may be
the default) |
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enbodi nent of the present invention. By way of
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For example, position coordinates generated by touch may correspond to a particular

button zone. Following block 286, the process flow proceeds to block 288 where a

bution signal is generated based on the selected button zone.

[0091] Fig. 23 is a relative mapping method 290, in accordance with one embodiment

of the present invention. By way of example, the method may be included in block
25



“through the calibration step 262. Foll owi ng bl ock 276,
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24 is a block di agram of an exen‘pl,aré el ectronic

Rl O35, grgtemalively de BreaithRiEPQie CRoIARS 158 FHRBiTE thore pird for
AR urd Y S5H1aRek-typd BevideS 6 £ ORb&ia HRYESE The operating system,

other computer code and data may reside within a memory block 358 that is

operatively coupled to the processor 56, Memory block 358 generally provides a
place to store computer code and data that are used by the electronic device 350. By
way of example, the memory block 58 may include Read-Only Memory ROM),
Random-Access Memory (RAM), hard disk drive, flash memory and/or the like.
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typically includes a processor 356 configured to

execute instructions and to carry out operations
associated with the el ectronic device 350. For
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[0099] The touch sensing device 380, which is positioned in the housing, recognizes
touches, as well as the position and magnitude of touches on a touch sensitive surface.
The touch sensing device 380 reports the tonches to the processor 356 and the
processor 356 interprets the touches in accordance with its programming. For
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of hand hel d devices include PDAs, Cellular
perfect fit for small form factor devices such as hand held devices, which have
limited space available for input interfaces, and which require adaptable placement of
input interfaces to permit operation while being carried around. This is especially
true when you consider that the functionality of handheld devices have begun to
merge into a single hand held device {(e.g., smart phones). At some point, there is not
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Phones, Medi a players (e.g., nusic players, video
pl ayers, ganme players), Caneras, GPS receivers,
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Alternatively, the visual surface changing elements may be embodied as electronic

inks or other color changing surfaces. &
[00107] If used, this visual feedback feature allows the display of pop-up
buttons and indicators around the touch surface, which can disappear when not in use

29



speci fication, the touch sensing devices may be
configured to provide visual information to indicate
when and where the touches occur, to invoke a touch

wd Sfpabdslsy Where a user should touch), or as er/'%‘é‘iu‘ﬁ%/ftﬁsss
programmed. In the case of a touchscreen, e Vi sua

i nformati on nmay be provided by the graphical di spl ay
poEiqrirel ed gb@mmmiﬂ@ﬂeda tas waasan ouiline & ueers fsgeroi cbitact

h i b
SR OG0 Blrtat of BHiRs ISk rPliae LS TR B wRRES! ek,
dediv@l In beciepialentyion, aRe lidhdheld deviedia I@bﬁigaziedacdjs@iﬁb bgor
the visual stimuli of the touch surface. é%OlOG The
wgwuclvf‘é@aﬁawd@yﬁu@rﬁe?@ﬁdﬁ indhggrea of 1 iqucksyy fmgiother
V‘?\lﬁ@'&ﬁl‘eﬂ@ho@ I BRRId MiGhs &%@igﬁx%d%@ﬁ%we &isAl fbé!fb@&l{ & the

the sensing el enents. Vi sua
$ench gurfacchdatiest adpueh antba ersa nﬁtﬁb erlsmlpfp@ﬂta@l@ and h@esfem o
t r visual surface
%Et?on%ar&% gsi%oéigt%{lj wtitg;aga v1§1%%fe§ & plgr ticul ar sensor
Cfﬂﬂll(}ﬂ] n at e¥VhileByis myntmﬁa haxbmqnl describeé invtiemnad f ssvbtdlaesferred
h el enent s ht devi,ces such .as lj ght.
ROPRrg scietass R per ioac R S S vachel Hiin

%ﬁ%&%é%f%@%mkh&ﬁiRsﬁ&ﬁ&§ﬁ§b€EME&ﬂﬂP&@Qd%%%hy£héﬁﬁwe
array or matrix simlarly to the sensing devices.

mexapt @@lmenhmg theirneibady a8d ppgeasieses afithp propent iyentipnult &

MR A e siiafTdnt RS A s

anch dlismlﬁﬁsé PoiRationsfand hquvaderad 4s fal methin thetroe gpiitand dcope
ﬁ referqpce Al ternatively, the visual surface
ChESPr A EHERYs may be embodied as el ectronic inks
or other col or changi ng surfaces. [00107] If used,
this visual feedback feature allows the display of
pop-up buttons and indicators around the touch
surface, which can di sappear when not in use 29 WO
2006/ 096501 PCT/ US2006/ 007585 or required, or glow ng
special effects that trace or outline a users fingers
in contact wth the touch surface, or otherw se
provi de vi sual feedback for the users of the device.
In one inplenmentation, the handhel d device is
configured to sense one or nore touches and provide
vi sual feedback in the area of the touches. |In another
i mpl ement ati on, the handheld device is configured to
provi de vi sual feedback on the touch surface, detect
a touch in the area of the visual feedback, and to
performan action that is associated with the visua

f eedback. [00108] While this invention has been
described in terns of several preferred enbodinents,
there are alterations, pennutations, and equival ents,
which fall within the scope of this invention. It
shoul d al so be noted that there are many alternative
ways of inplenenting the nmethods and apparat uses of
the present invention. It is therefore intended that
the followi ng appended cl ains be interpreted as

i ncl udi ng al
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such alterations, pernutations, and equivalents as
fall within the true spirit and scope of the present
invention. 30 What is clained is: 1. A hand held
el ectronic device, conprising: a display that forns a
viewi ng region of the hand held el ectronic device; a
first touch sensing device located in a first region
of the hand held el ectronic device, wherein the first
w g%h senglng device is a touch screen positioned over
@ﬁ § " the touch screen capable of sensing and
reporting nultlple poi nts of contact on the touch
screen; cond touch sensing device located in a
secdchg ngbq?‘gﬁeﬁfomﬁ@vﬁn@nﬁé’}sﬂlgel ectronic devi ce,
mera@h&li}bﬁaﬂ%ﬁﬁpgvfeﬁ%gf% ibfi oﬂhe | ﬂél@ El% oiOG&HLON
than the first region o ?' hand held ectronic’
deviafast tanch sgheing dwmdﬂecm;bmmﬁrsm@hn séﬂns |hmyi hi@d eloetrorge device,
lve surface . co

Wﬁé&%lggb 2 %F toﬁcl{ %?n%m% cyipels alt%uﬁggcree ncgutg)ngcg mrefr 6}|1? cgiﬁplay, the touch

scﬁd&ﬂfzalgabfe&ﬂ skisidg z&ﬁkeﬁc@tmﬁghnulﬁilplﬂpﬁmﬁmoi dvatdcOMCIhe QIR cen;
and the bezel . 2. The h%nd hel d el ectraoni c_devi ce as

r ecidePndforsheRTing deyicslasated in@ speqnd region efihe bend held electronic
dSRY herkis tm@s%béﬁ&reggn @Natd diffErsht 18da86n Bfan ttﬁbeﬁﬂaﬁ%gmh SF the hand

el ectroni c device, and wherein another touch sénsing
hefibelpasepnicsieyissi ariddri@eajeln ﬂleasegceﬂddﬁd:hw@engﬂevwhes intongh pryisitive

Suﬁlag éonﬁi’l? &ﬁdde'?\fle& lf‘at Sﬂﬁoun ‘“r‘?% O‘P ﬁ’e‘? a%e g?i Sgnl c

dev iacenasllereonfigded to tedch Itd’ﬂcR m;plne;rcfm the tdieh §dréesitand ititebezsl.
the front side of the hand held el ectroni c device,
and wherein the second side is the back side of the

2. handriRehfld B8 eleb@BiE dEABY EQecithd il &lﬁmhgﬂﬂzh&@inqhe first touch sensing
electronic device as recited in claim1 further

dezigaprnositipgedion p i pide phghaekhaly sleetrmmiagievifcearsf wherein another
to crhos\é%lgﬁcé:@ev\@esiy ?hsiﬁ ﬂe% a sE@onﬁ sldgg(f B’le%%(fl ﬁgg e%%tr&ﬂg d@\;ice, the
0 e . e hand

eas ouch sensin evl ces.

sebiddidel beatgrlocuted chposicethafrst eldet ed in claim4 wherein

the visual stimuli is mapped to the sensor el enents
of the touch surface. 6. A hand held electronic

3.deViTie hak®RFH ieRRghic deviktOddTEdI@d iddlaitn PiihbteROih tﬁrstt @idl@hs the front
screen including a djsplay |located on a first sid

f
siderf theoipgrl gldaghesrogictdsicn a8d Hdereihiia sscoRd vidp s the back side of the
lmﬂhﬁ&ﬁ%kk%oﬁ£g§89§'”g nodes; a touch sensitive beze

t

at surrounds an edge of the di splay; and a touch
sensi ng device |located on a second side of the

hou n second |de bei n the fi

4.7 0 g BT REORe SRS R wL8BRT) REekDSuipidias vigna
fe€BYEICSsREEcaFaFE ©dprolvillig: VAR &tindlN® o tehdd ubshbfthé 6t 18ast one of

pl ane of the display so that inputs on the touch

the togeh ﬁ?@lsmg devices.

5. The hand held electronic device as recited in claim 4 wherein the visual stimuli is

mapped to the sensor elements of the touch surface.

6. A hand held electronic device, comprising:

a housing;
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device correspond to simlar points on the display. 7.
The hand held el ectronic device as recited in claim®6
wherei n the sensing nodes of the touch sensor pane
are mapped to the display. 8. A handheld device,
conprising: a housing; a nmultipoint touch screen
i ncluding a display |ocated on a side of the housing
and a touch sensor panel having a plurality of
S ensd R ﬁlﬂ?ﬁ)ucl{" P& cﬁﬁ%@ﬁ%ﬁl{lﬁ e %H%H%Sfﬁ'gf side of the housmg and
underneat h an out er surface o e ﬁou3|n the
a mnclasegenmpatel ﬂnevmg a(pbm:{illtg of sdlsing ndédsect t he prese n c e of
an obj ect on.at ortion,of e.. hous
corm PR e b Biis s A ofhedige et end pe
di spl B¥ch @ﬂﬂn@d&@mm@&t&@@n @waémmd@@tth@hwsa@kthfege&hd side being
i nputs on the touch screen and the bezel.
onpasitethe frsgaide.venesain toueh seging Fodgsef rﬁheaomé@ewng @%@ce are mapped
Y,
indRRE 2 ot CAGRTRIG SITMELT Ul Tl G iR SRe Hhch Riing
devieke dovtesppudtoasmilaqioimsion theglisplan 8 further conprising a
vi sual feedback system capable of providing visua
stimuli to the outer surface of the housing, the
7.Vi SURHe hafid héldleiechiid BeIBPRAEL i it £18inS 6 RMBFeirtthe BB g Rlles of the
the sensor arrangenent. 11. A nethod for operating a
tORGINGRARY #aRF 9TECBIDPES HIF §1SAYY. determining i f a user is
touchi ng the handhel d device; determ ning the user
based on the user's touch; configuring the handheld
8.devi4 batsthslddlevige tdompuisimg; 32 detecting a first contact
pathban%a detecting a second contact patch area in
substEht §1Iy the sane area as the first contact
pat chmalkipaint téeb}egdﬂedﬁuﬁtgucangia ﬁfsplﬁg heatet Bnarskk didiet@bing and a

the first and seco conéact h areas; and
oW REPSRr PARFL BaYiDE £ B r@hfigﬁ ffenﬁa%é %n the difference
bet WegRsdr AR akdehitht @%sé@&ﬂ%&eaﬁ%@&? siR@dce BT Ble@R8sind. Zhe sensor
The nethod as recited in claim 11 wherein determ ning
arfahgerueé being coufitmseddetdetent the prgsenchef sreehiest e gtleat appgion of the
er . o C|t gwherein
iSRG eoiinid € REL B8 ARt iRl bEMRL LT i 1y
of tadwntiskdr.colfigurddie traek Itmxdh agnutseml thetbuthnsartei amd e bezel.
wherein the button signals are based on the
handedness of the user or wherein the signals are
9.bas egheMAndHed At ds trocited inf NS Ghereihthe IS0 REaROEM@S covers the
recited in claim1ll wherein the buttons are based on
enfieq hauising sprilspthegntivgrhoypiag isyeechpapiiivey wher ei n absol ut e
mappi ng i ncl udes, providing one or nore button

10.  The hand held device as recited in claim 8 further comprising a visual feedback
system capable of providing visual stimuli to the outer surface of the housing, the visual

stimuli being mapped to the sensor elements of the sensor arrangement.

11. A method for operating a handheld device, comprising:
determining if a user is touching the handheld device;
determining the user based on the user's touch;

configuring the handheld device based on the user;
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zones; generating a hand signal; determ ning which
button zone was sel ected based on the hand signal;
and generating a button signal based on the sel ected
button zone and wherein relative mapping includes,
generating a first hand signal; generating a second
hand signal; determning the difference between the
first and second hand signals; and generating a button

si gnal_ base n the difference between the first and

sec6%gmﬁ%%ﬁggﬁéﬁgﬁgpa%égmﬁfuser determination met hod

for detdetinglh edodndl Sotitee pateh BiRA b dubStantRilQ\thdlianth HEHashe first contact
re basel i ne hand signals corresponding to one or

PapY&®%eontrol  functions; generating a current hand

sig Qﬁ'ter#}ﬁqgné‘dfﬁ%%ncgf Sa lget?@eéﬁacﬂfj ARl gndjs%?féérfaﬁgc;ongaﬁt&atch areas; and

conparing the current hand signal to at

bas edeneratitgn butgingrgrla) basedion theplifferentibagvean denfimstaind second
mjﬁpgtgéﬁkj'g t he basel i ne hand signal corresponding to

(e %6 81> f uncti on substantially matches the current

hand signal. 33

12.  The method as recited in claim 11 wherein determining the user includes determining

the handedness of the user.

13.  The method as recited in claim 11 wherein determining the user includes determining

an identity of the user.

14, The method as recited in claim 11 wherein the button signals are based on the

handedness of the user or wherein the signals are based on the identity of the user.

15.  The method as recited in claim 11 wherein the buttons are based on relative mapping
or absolute mapping wherein absolute mapping includes, providing one or more button
zones; generating a hand signal; determining which button zone was selected based on the
hand signal; and generating a button signal based on the selected button zone and wherein
relative mapping includes, generating a first hand signal; generating a second hand signal;
determining the difference between the first and second hand signals; and generating a button

signal based on the difference between the first and second hand signals.

16. A user determination method for a handheld device, comprising:
providing one or more baseline hand signals corresponding to one or more control
functions;
generating a current hand signal when a user grabs the handheld device;
comparing the current hand signal to at least one baseline hand signal; and
implementing a control function if the baseline hand signal corresponding to the

control function substantially matches the current hand signal.
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