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1C), a remote control 10D (Fig. 1D), a camera 10E (Fig. 1E), and a GPS module 10F
(Fig. 1F). In each of these devices 10, a display 12, which is secured inside the
housing of the device 10, and which can be seen through an opening in the housing, is
typically positioned in a first region of the electronic device 10 and one or more input
devices 14 are typically positioned in a second region of the electronic device 10 next

to the display 12 (excluding touch screens, which are positioned over the display).



sonme cases a navigation pad. The PDA 10B typically
i ncludes a display 12 such as a graphical display, and
WO paocderi ces 14 such as a touch screen and bRCT/ORRNG6/007585
The nedi a player 10C typically i ncludes a display 12
such_as_a charact a hic. dis d.in
(0061 T slabaraledhe telerbore HHS NBIcak éféﬁ%f?eysmﬁsnl% such as &
£ ! WeBices 10 Guchak b b&tPandGh

C@Qégnlz&géaﬂ%ﬁﬁuﬁgg and s ggp aly(/;gsr t hzft |Sr%11 %sbbo%n a
saths pdsay a amigammupadd é‘\he(P@sA (i1 mmgﬂlynmxludd;sca cﬁlb}@lay 12 suchasa

lay. Th | | | d
sianpGel SaFeendang ories 1 seeh pou i St pd FfpRoThe
nﬁﬁiﬁepl%'éf h@C@%l@ﬁllﬁh@ﬁh@é’a éigplay-r e s@&f‘@.‘sraachja%tér P gfaﬁhicy

i ncl’udes a di'spldy 12 such ‘as” a graphic display and
dispjaytand éviiut dgvites Jsﬁmuhh asbyjtons onwhedlbe T@Q’Qﬁlﬂd%méacﬁ@d by

A F et T, S S A Bot gl &5 P8 Mimesne,

ReARs 68&85digp]aR YhdRbLOdeviRs dishO2d fAlexPbtthedigplay hEhé fédote
arrangements descri bed above work particularly well,

comtml d@@dypmilmncmqige Aempst davire léoh 8s akeynidead mayer may

bR ol ARGV 02" e BB B e eBial 19K

as aephlcdispley atdBpul devivee 14 sivhdisRftbns. t TheaGPS i’tdiﬂl&ledl OF
el ectroni ¢ device. The handhel d_el ectroni c devic

tymiealiydaeludesra disnlay b surhas s5phly danlpx and Begt dayiden 14 such as
bﬁg%%hg?@&l ﬂleod‘asésha%agg%ﬂoxtﬂ édj el ectronic device. The

ectronlc I'ce'1 ncludes a second touch
[60HT$ iATthodgl e/ anatgthents desaiedablovegbrpaficlirty welhd
.held el ectroni c device. The second regi on
TPROVE £i0t ATTBESRIE A EORR &re lﬁeg%dd weéftﬁ? ﬁ@%%ﬂy of

aetdi&li ﬁ%&}ﬁ&prsélg%gpemsg@ [0019] The i nventl on rel ates,

i n anot her e Iment, to a hand held el ectronic
devi ce. The hancﬁiﬁV[MmRB{dDFd?HEINMEN’EIONcI udes a

[ Th dheld el ectroni ¢ devjce,_incl udes. .
(OSSR v agas. it pic SEbaEofo § el el sHiRiefpvice.
’Ig‘le ﬁHQn(li}?e'l(g el%!:l‘?&hé atVi& 191@1‘1&&53% ﬁl@{"{o"&gﬁ §er§1ﬂg%é@f&e§§&§é€ﬂﬁ a first

vice | ocated on a second side of the housing
regiennfithsihded heldefrstsnicdevine The bandbelderlediooraievirhancludes a

| at th
et ShE b DR B e b P Bonie
ddPE CEhé BeloHdl BeidiPid G a ABRSEN TodBYh RS thOSAE BGiHOf the hand
different sides of the device. The touch sensing

helshgleasrongy deviesnf i gured for node and feature sel ection

The i nventj on reI ate
OfB T iRterby Kl AR A Sl Ba R  ol R eldlctronic,
deeice. ThehhndhaidCel@ionftiehte |11ht$1@(£es a H@)@Lbhﬁg NGhe ]ibhﬁiﬂéﬁf&lectronic
hel d el ectroni c devi ceal so i ncl udes a senso

devica isdudea e dispdpoleeticd ortie firks sids of thedipusings Jﬂﬂfﬂ daed bgld

e‘ier&?romc device includes a touch sensing device located on a second side of the

housing. The second side is opposite the first side.

[0020] The invention relates, in another embodiment, to a hand held electronic
device. The hand held electronic device includes touch sensing devices located on
different sides of the device. The touch sensing devices are configured for mode and
feature selection input.

[0021] The invention relates, in another embodiment, to a handheld electronic device.
The hand held electronic device includes a housing. The hand held electronic device
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Fig. 6 is a simplified side elevation view of a portable electronic device, in
accordance with one embodiment of the present invention.

Fig. 7 is a simplified side elevation view of a portable electronic device, in
accordance 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

accordance with one embodiment of the present invention.
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Fig. 21 is an actual user determination method, in accordance with one
embodiment of the present invention.

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

[0024] 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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perform operations during use. Tablet PCs and game players are examples of
portable device that are typically operated with two hands. In the case of the tablet
PC, for example, the user may grasp the tablet with one hand and make entries in the
tablet using the other hand, or alternatively grasp the tablet in both hands and make
entries using either or both hands while holding the tablet PC.
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second touch sensing devices 52A and 52B are | ocat ed

[R8b ppers pastieylarembsiment, 1he dirsisnd seqond dtoush; sensiag fevaces 52A
SRS HARFEL LUl OB LG Dol dacho L e

p&hlb@l@ﬁyfoﬁﬁh@ftﬁnﬂtﬁﬂdﬁd{ opae poitahie eleconic dbdceiS@r Thik bammbular

can be used to actuate the front side touch sen
SHapi WS 30 T B GIOrAAB. 19 1DBIECTE RIHECRSRFG o Hbtuate

t&%&ﬁ%ﬁe&g@c}&bﬁgﬁnghgﬁcé o 511(? %Sdfﬂﬂe ﬂﬁ%é£§ gat rg%!t%seﬁ‘ ko (it\;/ate

SOone cases, uch sensi ng devi ces anti a
thethaek sideeowhtsensng devide ¥d hasoknesuasdsathegolnh sehdimg devices 52

cases, ..the touch senps evi ces 52 onl cover . a
SSTERBHY BTvar R SR T r Bak SE Ters B 6g%6] thefpuch
sé i3 '5@ Qn@%’v@ﬁépéﬁoﬂ@ﬂ’th@?rdﬁt d&d Yackanteeks, The

touch sensing devices 52 nmay correspond to any

[e2qhrgihe itaichysehsmmywieviesa OB nparted wislabyhvagedt dhe toqgh@@smgd
t h ot he h d t

R VORGSR TR R O ST Ea S FT e igp pam steh & Touch
pEALAIIrORiICsclRNE CndE otdr®). tIHER p E’@sdaﬁre 'f%‘icaﬁl?rpo@ﬁ@ﬂﬁ Within a

be accessed through an openlng |n t he "housing 5
hwesiag 54 of beportalbln elenisowic devich ahd Thataaich padsspay Mtexample be

a%%egseg&ﬁfw gﬁ 8%%@%‘? @ rtg é)lzsvr::lg:?‘p gl%)ug%%rmgasd&%s ﬁle%¥he§ ?xa&{, are
A f%%"%%?fiﬁ*&?’ﬁ? ¥ %‘ﬁf”ﬁ%? Uﬁ%?f%’é@"féz

etegirqp dewige 56.0 By amy s gxamplestonclspads ape teuch spipshs hakmay be

o0 MR 27308, HSRARALOZS2. A 1992085103420

are herei I'"NCOr po referénte

1Dm43 Q]S6 h IIO/%ﬂOJ%DfortHQﬁSB(ﬂﬂféaﬂmi H5s.(ESTN04/020Uad) Lmoe4/anﬂ452,
Scree touch sensing device 52 consists

aaﬁ 1529@5{%43% aléﬁgérh@htar@seremn@cwg@ﬁ bypreisHgesrent 58
[66330] In each of these examples (e.g., touch pads and touch screens), the touch

sensing device 52 consists of a sensor arrangement 58. The sensor arrangement 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
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configured to detect the presence of an object such as
a finger as well as the |l ocation and pressure being
wex@cedoon the surface of the panel by the fiPQgERUSING007585
pal m of the hand. By way of exanple, the sensor
arrangenent 58 may be based on capacitivesensing,
SqIEHIgs FeSIPtv S ERSMAgSUTiGe F‘é%‘étlfa}‘!&%iqnémﬁa@éﬁ &g gy, The sensor
aﬁﬂgéoeﬁ{en{ @mlag G thel BE HESATA" r@é's[u%rkgﬁsqﬁ% LuchBis %Xingdﬁéeﬁ,eforce
e based on pressure sensing such as strain gauges;
sémitbe resisias  loadcelBspretarsplatesgdeaveleckic tpmadiserseor the like.
| ates, pi.ezoelectric transducers .or the |jke. [0031
(903l Alisiatiely, onsife Bere R (BCh BSiES éewcgsei?smmgge mtegrated
o . . £ b i og
ofEE B2ATBI s INESORAAE L by Shubg ok
tduoh semsifive Hoosiop. frecssies such ab thisithgsenbor amegesmentdl insither
.this, th ensor _grrangenent. 58 i i-t her_jntegral .
PRl VB T QRSN 534" G BUBT oM b BHHE THE AL peine
pad of h dakhte HEAe ARhNAY aR&Ich pRl ikt SERATRINR] SAYdCRe BoRMg).

as a touch pad that is positioned inside the housing).
Thh éouch gensitsweriwusing sam be soigueaioseverdhe cafire digusing Sbwosr

he entire hausin or.alternatively, onl ortiaon
oSy oy ruPo e pisi M a B bl S EmBRiGLAR B
18f hdubB g FaUsdraenddf okt 2B Sided ofRe hetisiD5 £, sl dieslilef In some
the housing 54, and the like. In sone cases, the

cawndbe saseraagenentcyd meyowyiby lesatadde specdilc pres peietiousing

rea of. the [ 1.0 L0r r [+Sti . -
5B Bufft oo B Vuds bR ot Pl B hPBOYEH:Bni deviee 50
[0U32] de 20nfidRikaat] ofThe portatild eluctidniOdevide 3(gndity Yaglohie

el ectronic device 50 and its various conpgnents can_be
compenspts eanibeavidgvierial. Boteral GaragyarrIsAFeshonByi figs. 3-9. It
e i S R R
wayrdfiatitation. [ 0033] As shown in Fig. 3, the portable

el ectroni ¢ device 50 includes a .housing 5

4 and )
(8033145 shawndn Fig Seleipgriable elogironig fiﬁ\gegg%fncﬂw%s ﬁg‘f}‘éﬁl% >4
'.|' r f . I 1 S 1 .
i OB A S 901 S sufly 90t ilatlen o
dsvich 5@ slsa inaburtel agadkit deating dedcd 304 edthefornn ef Htowkh panel such

f f. the. h ' 4 it he di. 56..
S5 hgel et fyutinsa o ekt sishe Bok bl £¥omsgat
d?éﬁm QRREmE icHek Ahk YouleR sérlddh ol evRlca ASR 51768 ahd 8Bk Rned

e touch sensing device 52A may be positioned so that
strhidartyetotike digplant6 o Futthemoou te touelssangingdevice 582 may be

BT LB R B bl b uPlen g e
c@ntePFoihiCoANE disBlagt5b0 MRB kdhichisedsd deviddeSAAOMENdiSEIRG 5 G therefore
nodes of the touch sensing device 52A may be nmapped to

hatiea phateeonsfrelatienshins pindgotbhe sorchisarsingperdes opthettpiech sensing
ouc ensing devi.ce .52A cord.es il ar . po
RS P R R af G EERRR e B sl Bl P BTt
seIRSdevi RS W0 drédspencloatihil @i otntsl X iileedifflay 56 {sh@flar to a touch
i ncl udes a second touch sensing device 52B in the form
sefeer)- tlp geme sasesche parable slopswiie Aereri> Gisther mgludes a second

touch sensing device 52B in 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 50 includes a housing 54
with first and second touch sensing devices 52A and 52B. The touch sensing devices
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di splay 56. The second touch sensing device 52B is

therefore positioned opposite the first touching
waensiongodevi ce 52A. [0034] As shown in Fig. 4PCT/082006/007585

portabl e el ectronic device 50 includes a housing 54

wth first and seconﬂhgo ch sensi ng. devi ces 52A .and

Ry HOT HIEP R IQUSR PRI UGR ¢ tovshayds et sk Resptiencddn thsuch

B el e e Ty o PO
hbusiag Btlamithe becobd cduchsefacgdoficd 398 sdomtatigprbdie diodt $uréace of

second tqu sensing.device 52B i s.located on the .
Ui Rei0g é’g@ntﬁ"flvflﬁethﬁ Gnsing doyiges éﬁa{lfm@ gpsoqipfgd with a
tJ&H%&sﬁ%ﬁioﬂging.e Eﬂoéiﬁ_ﬁ:r é%e?ﬁ% &Gtﬁﬁlﬂé SREHSMi8 AWkt B0 fhay or may

touch sensitiv usi ng. er case, the portable
nel includoaidspligé.ge sé&Qe pastalle dendyesrdmtnat nexjuirde daspdaysH fay

ek i S SROE R P4 P Al GRS o350
ddpl e Computer, me, of Cupertino, CA). [0035] As shown
in Fig. 5, the portable electronic device 50 includes

[@034b dsishgvsm Hiigt b, the apephlaglesgorin devdcpdUinglidey a bpusing 54

B ARG AR DS of Gt stk B e BB e

davide 5245 erlotded ot RER S cdE iedRHubidB SUsnl @Gat@d tefcha
first side of the housing 54. In sone cases, a third

sensingrflexion SPRds insgied onsAgsi sidg ofcthe Bensing 3 sicoms wpagea third
Qe SAR{ONS G224y 16fkd! b LD §8ESPme ALIAAIR RBY in other
) g devices nay el ocate

our sensin

caxes, talitowdthent skowig Sonfth ke fifh w&ising de#iced haybelsdated at the
sensing devjces 52 are shown as touch panels, but it
otiybies ofdhnbrusing Hat Thefouchsensiae ﬁewee%&yars shyvipas touch

ok PR oy NI, SERRIL A AU, B0 03k
touch lserd@svedonsingi ng 54 with a first display 56A

(&ish s Sy e iEiechane Ponaio opro g SLibeRies Pt

WHAUSHiROdi ey IOL sRRUEAR @b&k%ﬁfﬁ%gi hAEN G 20 £Roond

I
includes ‘a tirst touch sensing vice 52A7In f e form
displag 56Brsgttiated ich frout wefacp obthe honsing 54 Thopertable ¢lheironic

e 19 o8 Beflien ST Boud g toreds b B AT o spfouch
sérBéh SRaRndd i sohtaf tRbBrst 1RPRYL6A HAAWacdHA thidh seﬁsin% ksvice
ortabl e el ectronic device 50 includes a housing 5

53Rdn thedprp Phy s®End fqushtsergen in fortrodthe ssoerfddieplay S6Be

[ 4, JIh abl Lectronic¢ vi ce .50 al so
(T b i G DGR SRt MbE Radee Byithe 54 and
aldepatyesd situated e 5 fdat Qlrfach 6f ewdhiifg 54.- Thé péitdle clectronic
il lustrated enbodi nent, the portable electronic device

deics #eplgeEsludes 8 pluaplity 96 éoiel sersingrdeyiqes SA docatsd a ege sigaof
oA I GBS SRR Ao D8 S SHE Ly
irpduiek figst and second touch sensing devices 52A and 52A° that are positioned on
the back surface of the housing 54. Although on the same side, the touch sensing
devices 52A and 52A’are separate and spatially distinct 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 52A’may be placed at locations on the back surface so that one touch sensing

device is actuated by a left hand and the other touch sensing device is actuated by a

9



devi ces 52A and 52A' are separate and spatially

di stinct input devices. This particular inplenentation
worayelogssael | suited for portabl e el ectroni ¢ deR€CT/®S2006/007585

such as tablet PCs and gane players that are operated

with two hands. The touch ien3|n devi ces 52A

right gy ls ﬂm eaqleqt@@gt S s Rl Hochanda: By
}%ﬂﬁ%}e WNE ﬁ{r e r de %%"5'29&%5? b%‘gfaﬂé‘& &{jthke%ﬁbé&f sgufgce S0

and sensi ng vice 1S actuat
tlat ttgHingearod tlwhlleft éahdearpatiadthe f&btﬁtoﬁa‘rma:nsmgl éw1cfe5 14, and the

hel d by bot h nds of exanp f| r to ch
sesend fqiigh a%rw KR 5 “E?é%gﬂ %ﬁi‘? H%htl that the
fi trg 8f et igaid dafiGcfubRARE §eoe£d %A&glvl %@%&é&%&m

I rst touch sensing and
[6038bAd showt n Elgn&,| thgp«zkéahlc: elesipoilic denicdhE) jnchidesia bWSllItga54

o spla SRt Ed S B eF OAE HOGEHET b el gpptonic

d@@@@% alfs 1&[191‘@@&1 bﬁlrﬁitg of BistihGoRPF steﬁ!ﬁhﬁ d@\}lé‘&tﬂqad:é%ed at one

devi ce 50 includes a housing 54 and a displ ay
side ofithedwpusing 441 bothe ﬂélwtlfa@d@ndfodtm@lthtbg pprighls ﬂlectrtrrec device

SRR Ao r et CR Tt L RE romaf TR REoitc e B g g

pSditi MR ol tHE sdhe §ibEsRIes oRtheTbusink SUiE g, IdftiGirig eide).
enbodlnent the portable el ectronic devi ce 50 i ncl udes

Aﬂﬁhpggh o Besaue sidg, tha tqughsersne @%@s RgAdSdCore sepamte gpB
aftla 15 %gtlgﬁgl%l%lﬂrdgﬁle% 'fhl? ?19 ﬁ?ln o pﬁelégﬁfgtécﬁ%ﬂ?y ﬁé'&l(x;eﬂ%ﬁlt%d for

pofablbeles@dtic Sévdeas sh&lﬁad @it phosdseDAe whd ﬁﬁdﬁ%}‘l‘aye@tﬁat are
are separate and spatially_ distinct _input devices.

omrepted syt euediang. Ifh@t«v@ﬁb sensingoteviesy SBA WG maybe plrcedat
lc%% S&bénethg Isgg SlPileSo e o ﬁg ?o@ﬂ%gnsﬂ'%’ &6%45%2%{ 18t Q@t‘&gﬁﬁ by an

Ia players t are
iR mngam endtherabucheseasing detdvd SB 1@&%@%@& ﬁhmadd yet

at | ocati ons on t.he. side s ce sq that t.ouych
aaefhey tapchopsing devige ch‘eteéiﬂt dhe Bye Sneridale the Agwpe is held in

3 ghgt ouch sensing device 52B is actuated by a
an?%%ﬂ'nglnger and yet anot her touch sensing device is

(G039 atsestiowy it . P) thg poitatje elentnotie detiee ﬂémchxeles 3 tduehd

in.a single_hand. 0039] As own .i n Fi
SPSHE oag’l éé@?@ﬁﬂ@pg@ﬁ%wsf@g ith ﬁﬁ&%@f@% eﬁ%lﬁ Whch sensitive

héﬁ‘é‘&% 54 Veph@usi fgisivide BBEkiAg Sl fRIAMs %Sﬁfgtc%ﬁ{pgﬂeﬂws@mat are
front surface of the touch’sensitive housing 5

positichedsmribe irtergorsotfa¢eanef thethouscig ate sAkenatively, (chﬂmnéntpéaced

Rt Ry SRR b0 S e Pl o 5Bl s on
oh8§idvaF e Haﬁmh? 84 ' shAobSlacelintg AL tmm@ﬂ%ryzts Th%he

are placed at Teast on one side of the housing and
ilfrsiratsd embad@@pn@ﬁhqusmg@@mp@ﬁenth &8 poes thegentize inkgrior arface of

el tp e BB S oo o R X, TRRRR R i gpavte

eledbrididetica s edditio®liydhciiie Joud fasiag devibe 52) ethe 3@ of a
the portabl e el ectronic device 50 additional

toush|soiees pesitiensdrn Sienkolihe displayd 65 In cases puchfag ﬂ%"ﬁdhe gotire

outer surface of the portable electronic device 50 is considered touch sensitive, i.e.,

the entire surface of the housing 54 and the entire surface of the display 56.

[0040] It 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
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touch screen positioned in front of the display 56. In

cases such as this, the entire outer surface of the
w@oeotbamisel el ectroni c device 50 i s considered tPONS2006/007585

sensitive, i.e., the entire surface of the housing 54

nd the entire surface of di 0040] It
?%a &lcﬁ&a@&%wnﬁﬁ @H#&?Pﬁeﬁs a‘ggcgapfwea (fRgip, images,
vl aﬁegﬂ )E;? Pole r%ﬂ%ﬁeso%lhﬁﬂ FhoRbL Gl bR i fE ¥ hfEras, GPS

descri be y correspond tO any consuner relate
mmdﬂkmrmmuﬁepmﬂdﬂmhn@bnﬁmgmred for handhel d use. By way

th t abl eel ic d
T S8R b G B Bl A ad B g o
n'aﬂ%gxeféw) rd mbmm et EASvicds e&ﬁg@@@@ of tHe@l Edtl t@lly be
p ones, nobi | radlos caner as, nodul es, renote

ce@ﬁdfrrgql bandalmm deviedse Hand deld/ioplies that theidevices are seanipsilated

ted Oiéyg%§%a§$g%gy¥qﬁ %gﬁp%?@?%@?ﬁ%ﬂ %3%%Gﬂ%f§dunng

ued tno r@fér&We@ﬁrthéﬁ%@éﬂéd} r Thi thsicaBhgimianes 1papd el Baving
devi ces. Hand hel d i rrgl ies that the devices are

thaplprngdickd designative  Bwishguld de@ppisciated, anbdeviteaonilaptops (e.g.,
élﬂf%&ﬁ% %uﬁ%ﬁéjalﬂir e &ir(ll:}ﬁ ar@f@ég;%g? %Sﬁlﬁanl%?ﬂteﬁ%lﬂegchg ?a%top is

erence sur ace s n Yp! Ca

held iritieheasl, bapubpswhilotheatomy supgorfaingh the kg or on a surface
desi gnatjon. As shoul d be_appreciated, input devices
sBFh asAsskiop( dhis allops acserion §X%@Fﬂ%ﬁf§ ol hands yehend's )

kgﬁﬁmﬁ H%cally not mani pul ated while the laptop is held
[ )and, but rather while the laptop is supported

[@042f g, | 180s apenpeaivs didgeame of albindiseld eldesbiio rleVld'eh 180, in
all ows a .yser faor exanple to use both hands

REAFETEP T R TeRpsmet ¢ theprpseninyghtigre heang ﬁ%ls elfgironic
d@{flcé‘ lb@ﬁ@lﬁk g h@{lﬁﬁé ﬁ?ﬂhﬁt %Yds@@m%&ﬂal \;hri%ﬁg gle E}%@&lh

one i ment e present In en i on.
chmpdn@itenmhxdmg:nubgmt@bclmﬁﬁ chipsland ethea chautsy gprdOet h at

ST R BT Ske?%%érg%é%‘%l@c? Ve oL arerme
thePhdHsBg 102 BN RIAkdiRgG nﬁ&%bﬁcéﬁ@? grcﬁ)?f hansty RO, RAM), a

el ectronic device 100. By way o exanple the hou5|ng
power siwpply@rg. Aattewy)m mnipd ocagidmard @@R), 2 @Elld)drlvwmtl},@r

P F e ast) RRAR B R ofity Bt birgiSy S adfion,

tl{eﬁh(ﬁlsmgfl'OQSﬁay ARSI &Fine\BE §10) ?é of Rkt fand PaHd Held &:ctronic device
ort circuitry. In addition, the housing 102 may

1805 & hafeis the coneurfAbrhamsingdifmty seodydhe oNeeg piysia

%eea?atn{cg %Tgheq%d%glg,ie(%%troﬁﬂ%eg IcE ng d%g%gi;% gfg ShaBp s afhgr%logsmg
102 mdyeaehaialdmemd a:iwmypﬂaany &ﬁﬁigﬁﬁedlﬁﬂhan'ﬁf&l@uiee and

shape of the housing 1 be widely varied, but is
[9%%? clareibpng Bﬁlfiueéqﬁre@wfd@vwﬁ Adheiake Hrplufs a dspday3t0 4Th%posed
e By R A 000 MRl 19, v
iofypivalig placed be tHedfgit 9@ fARDf tlﬁ&v@eﬁ@bﬁ&an%onﬁ@meh to fill
only a portion of the front surface of the housing 102, or alternatively can be
configured to fill the entire front 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 platform that is ideal for hand held devices. By way of
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iIs typically placed on the front surface of the device

100, can be configured to fill only a portion of the
wo eaaoasor f ace of the housing 102, or alternat POBUS200&007585
be configured to fill the entire front surface of t he

housj 102 (which will be dlscuss d bel ow).
eefﬁ@aiea&eﬁewl'c}yr]&ﬁ e crresnand forf eysial displen éL@aD pychras a
pitbeor P 881 S el PRhERe I BB or Mol B LCD tha
i$ ba;mble&f potseatingeipuiges mideo, anidgraplieal uBMpﬂErfaﬁeSC(GiﬁD ays

Abpalfial’. b Rined Parmaa b ik biweoh e b
e%i&tti’f@ﬁl&fe%‘)(@l‘f ’ortah&i yﬁhiﬂia@ﬁé b4 dPeGRIiERRONd O a

quid crysta CD) such as a character LCD
[ﬂw&t] Inone ambbdlme:mt tb@ élsplay |lﬁ/g1stoemﬂgmd| te sulistingaldy filk the front

T R T N T

eﬁhé 8f th@%bﬁﬁhg/ 102 Rethdioppbsitd cdBdoMmBY h6@5ﬁ15§§@23&qnts9m@ cases the
|slag%base on org anmh&& emtting diodes (OLED),

howsiag dD3 plaaynelnde a palbhessd 1 élaés:urrcmd@ theridges ¢fbadisplay

A PRI o RO el BPObRELE b fpptey 104

mil2s upy sVlBStalﬁfal ?asﬁimloefthet fient dinFideayf tH MandReIEHb@Rhic device
fromone edge of the housing 102 to the opposite edge

180 ﬂtl?fébSh@Hémﬁ@H& oy el osfte placmedations ohgwisiheg assogiated with

02A
RSP BEEslaO8e st RO KAy o
thesise ofthd Band hsldselmmﬁw llleviee 1 O@or slaseativelie thdilmpd Ayld104
makes .#@Va subst ant.i al portlon of the front surface of

Heraronigrivicel§0 at wénipdsnddo Azt fopdisplay dBy. Either way, the
cﬁ%gl L REoR0Y td zeea 81t& dnMunPbAfb Do) R QR Pland held
SW t'’ches assocl ate a conventional user I ntertace
dicctionmelroee mb ghai Weuldfot}tenmsel bs pllmyecﬂiﬁébomemmnalrhané dheld

o the I ze han el d tronlc device 1
viFes at T B S FEL T idtes IasaiFcB g drglay on
tﬁbﬁbggsgﬂgcéo the size of the di splay 104. Either way,
the display 104 is allowed to utilize a greater anount

[0645]Ha orgsailto geneaate usdr s, tlamicholddletl] &b oddvecedldinsay

100, th I d i h
iRchige p Bt Srtetn PO Halis g elem G patst PARYSH, Hont of the
1A PG, aned toudt §nes 108L3h&deWirdpt 5iBRals kvdiBh aX oBfctt i8h as a

front surface. [0045] hi  order to generate user
fingsufos stylwm ihandehadrossdhestrfagh pﬁtMéWCd:tescm@o 1ptye.g., hnearly,

5B SRS b it BOTRAE A 8 e

10BUE/ 03 B %ﬂhg&@@pgﬁl@%&h@@ubﬁl RatberSi @) thmdlézh €4be@Rouch screens
obj ect such as a tinger (or stylus) is noved across

alle@ as@ﬁef temalsy salerdiopg grchingitemavanaty & yGUI by seaply youching
tﬁ@g g&re@r? (Ii%,r%/ fin gt CF?)]% %xfafngﬁg g%s&%%é%ag%% géle%]og byg)omtlng

"ar ouch scr

cﬁrefctm ges gta@mah@ajem dispeaybdug thesdispgensciéth. Thé grmpBical object
cases, touch screens all ow a user to make sel ectij ons

ARG SKAPRIESORSRAMEA? &1 PRrSereebutis foT Rgfgrmiegensrilg actions in
the hand held electronic device 100. In general, the touch screen 106 recognizes the

touch and position of the touch on the display 104 and a controller 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
resistive, capacitive, infrared and surface acoustic wave.
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the display screen via a finger. For exanple, a user

may make a selection by pointing directly to a
wa@e@plopesal obj ect di spl ayed on the display screenusSineoo7sss

graphi cal object may for exanple correspond to an

on-screen button for perforn%ggaspecific,actions in

[9046] fra aesordange Wit one srbedimesit.dhe tppehscregn denBruliitoughhensing

' . ¢ al
SHE RaERE0 G GREALARR S QPERARARH Lyl o
shraa tinfeeind reogicthe anilidpld esmiches thAhe caritwilpr ef the hiagdiebibetronic
and thereafter perforns an action _based on the t (fuch
devisst Thaps the tQrehssrega isgarablp o8 sigruliapenuslysepdag multiple touch

B e e T L
semsin gedevoddi (agn tyultipent touchsseeg)en is a nmul titouch
ing devi.ce that has the abiljty to sense nultj.ple

(0607 2 B el et Ao ioneh SRS A iPIaLARRA G ik ouch
séreeh HaPR rcﬁviﬁétﬁin%%évieﬁél ﬁl&ﬁé&ﬁ@ﬁﬁarﬂ%pﬁﬁ@ly%ﬁiﬂcgEén@fng?foints,
t he handhel d el ectronic device. That IS, the
npdescirgegiensihpisare ppsitibreddhrovigheit thateodssoyespe idiersgnsing points,

I.tiple.t h.inputs..This type of sensin evice.i s
AP P B i bRy B v i DEHLER o
seR¥h §8th (BetDsensifl pbin @éprtsch@MER 818 bosiliOP 8 thd surRB&of the
i mpl enentation, the touch screen 106 is a nultipoint

touphseicen (ar tewslicisraso indans).t Hag sansing poingamay he posiboraddn a grid

i ndependent . and attal Ly distinct. sensin I_N: .
o ST By RS aBP R B bersh At BRI Bt g siema.
Th BChmBIREERRe, a BiigabREbAG e Ohdhltine WhblsjBetds PodiNpiedalvkya
hidden_fron1viem1(transggrent), are di spersed about
sepfang pveth WheneahoRipetds plaesd aveh B1uliplp spnsimngmopits sehem e
. di ff iti . :
HLEER B0 MeAADE SUShRRGCmiinc bl e
degerpied] Thesadingpointy pekraly @ajptheabudhrscesen piwicénteacdvordinate
pi xi | ated sensing point is capable of generating a
s¥stERSIchis & hartesignsloasdingts systers adol gpordinaly HFtraper g Pther
Ch i it :
QR s A e o y o i ap B D By be found
0. Sviartent Ne.: A 8468625 onPUE Rublitatior INo0 EJSG065/0 ddd G4, bbth of

sensin oint, multiple _signals can be generated. The
"%@%é?rﬁ © H]fgrpﬁézﬁ%‘igﬂ‘iferﬁ‘g‘i?'the touch screen plane

[00479 1R a6 RREMCBAifh SV&icP BMBYEheRS 118 U802 May include a touch
coordi nate system a Pol ar coordi nate system or sone

senshigve swlcell Vfathet mpsidesreitham adargenrvefaos foa tranking parichtinputs or

capaci tive touch screen be found in . tent.

SRETEr dog) bl 5 Mo PR G B RB e el ioRS

BRItBu@f seiditifsidiRe 168 8hlbd REAEPOH ahPshrRe bETIRIRAGRS 102, any
0047] hi accordance wi th anot her enbodi nent, the

stdguditghaeingnidld, amcpartien af anyiride efdhehousing Kb oret dedioged
that prowides. either.a |arger surface for tracki .
DGEnePRIGEETE <oV PRy BL AR, AL P et ARG P prgions
Rait BelaGatédbn B sidys B BacldaeizcabLile huigid 00B and heyyteEs Be
sensitive surface 108 can be | ocated on _any surface of
lpepsedd il hrgel A loggted at the front surface of the housing 102. In all of
these cases, a large portion of the front surface of the housing 102 is saved for the
display 104 so that the 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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side of the housing 102, any portion of any side of
the housing 102 or at dedicated | ocations on the

wa wobagasonf t he housi ng 104. By way of exanpl ePCT/082006/007585
touch regions may be | ocated on the sides or back

surface of_ the housh g 102, and nay even be | ocated at
heldelasionl dewion 1 0dc e HnaEs HEPreanE be tpeckieanigtepgits as well

aéggaéa ftﬁwha}ﬁ%e@me&}oh Lleilies® a0 B 2%%9& g&;%apaﬁggs not

Font surtace of the housi ng I's savé
hdveslplba;coﬁﬂ&ﬂscrepds%orteﬂen viceningphaatedi fafent puhdedcdseinte

el ect onl Vi ce O can b maxi ed. Furthernore,
they 265 {‘?ﬁatF © SERY r%be YR8 égltépf %H?é’s’*@dl ocations tend
[60A8E TR WiRE %er%ﬁﬁrefbﬁffg@éjl Ggsﬁay FaRE 1?8%&8'0? ond Gﬁn%fé%{ich

sensi ng regi ons can be placed ations where the
pénehgdat ot posigodednwditlan ellfnlmmmlgl 1}04p di‘sr examréd athech pad or touch

hol dj. th h dh t
sctpyifdoc CREEROMetSEHEY fia B biatarde oiaensive
sﬂ&?icls 188 i i dilematiead o'i‘ ﬁh&itl@hﬁﬁiﬁe%bﬁdg@ﬁl'ré‘&lylﬁzqhe housing

duri ng use. Moreover, does not have't
l%ﬁfstramt thp t@@b@gnamg)mdpqn@ntsrad@mtwtgt ouat:@rpdtaﬁefdemémer

d{ngs%fc} ! 1ga @ ﬂge k?ogglgtg q%ﬁ gﬁ?r%gtrlixlsp t%?égg%ﬁlg ]I.(%AF Gf‘%e i§ ﬂieot]:)uch
sERS dew:e (ke 80 vbf dARparatkBudtigantll Thidfpaaiiler nore
touch panels that are positioned wthin the housi n

lrml&me flomischeppesd ta beaurn apuletiselly plgasing hep spingitRis h panels

h£>¥l\§11t1§I 14 ca‘i’fI }{ 0 le{'imﬁglgﬁ ?‘r% %%e)ncgﬁfgth%% 1 V,gr{rgiéé (r%r

sensitive surrtace erna

opéhﬂmgsl innigd duyfab& Pl Vs, dedsudfaceof thy hbysihd eommwanﬁmmh@émooth
That js, the tquch sensing conmponents are integrated
sgace Kb cpp bamede fonlogk bke i @5%@@&1% by meuk CFPViCﬁ’é just a display

oPHENI QL. SHER NGy HOGDRLBLDRIAdS) L Sel T [ the

t ouc evi ce rat an usi a separate
[Q(MG]: in mnﬂia)lce With eng ambomuieat thephenmenbisite eurfacs is a

d t hetj.cal Iy pl th
R GHIER pAAEINE ST Wik BETES ROUGH GUB GRS Bf Comtact(or

némlcﬁﬁtrae@) aPRe AL ﬁﬁw%ﬁﬁ‘eﬂlﬁ%ﬂhb%ﬁﬁ pl@t 1lgés tﬁrth Q&Rfofm%?ofthe

in the Surface. That is e sur ace o ousi ng
hargiheldselentronicnevics. Jibishthe toichsensithatsucface iseapabdeof o
nqt ha I ces,. | Ust a

ike it .d ,
sinanegsR s e BRu et fo, B0 R SRR B i o
softihe @830 as & BRAR 0D tBEHNHARE BeMEd N One

enmbodi nent, the touch sensitive surface is a

[0A50] Siroilatio dertehelyscisyi the toushisengtive susfaad(Whathertfrom a touch

BTS00 P RIS o
iCdiide® it kevetal idRphateehal dspalifIn! distict sélRieGRIntd RRtded 65

the touch sensitive surface is capable of

reﬁl?ﬁﬂth?r@&)wntyon@é HaPrghawt e dsviset dhe perisiguodnts, miigh are
oy MR TRl ol bR BB IIRS A B B LR Pn Bach

séBiigpodtre@Bsentiig a diflebntgRBHioh oM @hStoutlasstvd elulfte. The
froma touch pad, touch housing or touch screen)

may
SESINg noifte Ff’élﬁlbﬁtpoélﬁﬁﬁ‘%q injagid oy X el avheprgach pixilated
sensing point is capable of generating a signal. In the simplest case, a signal is

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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is divided into several independent and spatially

di stinct sensing points, nodes or regions that are
w@oemkipesned t hr oughout the devi ce. The sensi ngPEDURL086/007585

whi ch are typically hidden fromview (transparent),

are di spersed about the device with each sensing pojnt
a(ptenian ArdEale yPiemes Bolar ¢a9edingts sYsipm oR some gthgr coordinate

it The..: ' ' . .

FEE, PiEat e i ARRERE LORCRTE b TR dovices are
dipchoisédined.Ss Patehiigo.p di0Y840)862 aap ROITEP wilicgitorelNat US008/014364.

signal. In the sinplest case,. a signal is produced

[‘&5_3!1 I prepafHicws] aebodimeniodiecphhugy ByeseRisyiis fupyts in the hand
1B dctroRedbvitl 1@611@&%0116@ th REEHsQUE! 108/ i RS bedditive

poi nts or when the object Is noved between or over
smafdcei P8 e f slamisiusipgpdR ntChe barichisgieen $0@aml wuckasenkiive surface 108

enerated. Like the touch screen, the.sensin Qi n
oERY Foplaristlonbet braut Hiedes aufe BrugheFls REERE gBRer b oo
ofhes iy d4GEesA8eh Sahb@shRAl KARLS hABEWitShes Ea%'l'hé!uﬁ’éd @ls saving

coordi nate system or sone other coordinate system As

theenetli estadel foa bl display 1 4. ploi somesagrschawerer, tibmei bs dessiahly to
.devj ces ,are.di scl psed i .S, Patent No.: 10/ 840, 862.
oo B R R s e SR S s g e
fidal idcéiki_lr?gf in ol meRthold Jbﬁtdﬁ@r&vdﬁ@s\dnf)ﬁs G2Re hol @&sHe®! In
inputs in the hand held el ectronic device 100 is

cesep sudhestthese g dinldswyitshns ngdoeates) o thediont séase with the display

RSl Ui PP e RS RS s B PR,
ldcapldaseorr! df i $1¢ surfioel sudR antheabp bilieach i cheivite.
el ectronic device 100. No other 1nput devices such as

[0 dinshexld bamateshovervar it thesis sobd Bmitalienuanekthetihe device may
: : e e di : -
RIS b A 05, 108 ot
kssy the I‘muhfg:af 1iin¢te§ n ateckram kachcs sbhigat G}!ite%\taﬂalﬂe @pz;qo%@ﬁ Cl’lfeddevice

sepsi ng .device. fromreceiving inputs (e.g., the ho
C%‘\‘/\ﬁ? 8aveq ientba dsPiaput s when not desired) hi cases such

Q . - r

05 05 A B, o 1 00 00l
apliddi thlthe toach saen Klérdndive toushtshiitive duefabol 68 sfwhe bbusisg

| ocat on one of the side surfa such as.the top
(tg%ﬁiﬂggg %{(]1 tp ﬁgnta%l\;\f}%eg_ts c{f %nd! b(e‘ﬁg %lsg}rqincb evics H)Y based on the
sBauRY e Gelibals ntu%y e deinB@hs Qstédif@dt il QRN J_i'ﬁk?ﬁthﬁvice that

“device may include a I'imted nunber of physica
ihueppadsoand os miorespesificlcompstigeoearatidng. dbs igestines ntay be made

k th nb lLimted,. he f t,. f 0 1 hat
R el R RS epd atbrs Por Aot frst BaicHe ARRA P e
adilisishayy, tidQaRkeshey banaddd @it agtyged. raniiGragist efsed e input

may be designed to recogni ze gestures applied to the

deviges(teushesereen @8d tovdh sensitiveshriawm) seoeiviedhe gesturesantoBe of
he .housi.ng (track.pads) and control. aspects of the

ool S P RRG Y B2 oo SRR RS o i
oferatithiLassoaMed ¢/itlehd BReueS PheSdexturdi@Bay b¥ §h@6 oo t h

an input device that is mapped to one or nore specific
nastpRint srytuwspre rlicihond helitedecieniciderise HA() sy inelade a gesture
operational program, which may be part of the operating system or a separate
application. The gestural opération program generally 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 response to the gestures. By way of

example, gestures that can be used are disclosed in greater detail in U.S. Patent No.:
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t hrough vari ous hand, and nore particularly finger
notions. Alternatively or additionally, the gestures
worayelogssoade with a stylus, hi all of these caBerUS100€007585
|nput devi ces (touch screen and touch sensitive
face) receive the gestures and the controller of

1949834%?1 @r REITP whlisationgNe UdPp 25990 betheedviigh are herein
@gﬁ&&t@{i bg ?éfeie%aﬁ& abmé{ Ritn 9&&5@{)&8&?111 B 9% g@% tSQ gsr(ﬂnhfin US.

gest ures € gestures na
Patent Npo |1m103@590mr eeT ]?ﬁﬂl)ﬁcd{tmmd\l hal SQO@BEIZS 64hibothdefwiteh are
100 na i ncl est ure operational program which
QWC@T”Y’E ’Eﬁ?er ating systemor a separate

i ncp 'Aﬁ?e‘h'lé?ﬂfel T8RRI ORGH AL CUIe AR RFRASAST B hokigned

udes a seét of Instructions that recognizes the
tocrogmenbadomages snd tesonmal aspdoty efishehandieldreleetronic device

sof t e,agents of _t stures and/or t tion(s)
b chdne P B o B dniscRpag gty of e RS
ofeRFBHRNs Sﬁﬁfeq{a% irt EHtact HithiBe 1656 s RivaIsEFhQSRAvdI s the
greater detail in U S Patent No.:10/903,964 or PCT

teuehlscrsan pbnpMbculISDORSY 1@251% Te., Histiand imags ddscribes how the

SR PRI b SHRATAR ) SRS YL ons
ot id 3B B8 eAhinBEdn MBIWIaahiR ik M%MS&QQ@h&a éfi:@ﬂromb @etice.

of which are herein incorporated by reference. [0054]
By wey plaexavwlls; thy fuagdensingayanslypde ieatimgrr@niednds, selecting an

R SREMAR LA TR DB UBRLOBRL AR HsgaLnghent
v@évaﬁg AOEnG et Gﬁpb@%eﬁée@ rntl/oe thedikd. Wl eszardsac hehand
i mage represents a profile of the fingers_ or other

dﬁt?mm@ﬁgn dhe hand Highed may begsechierdelgrmrng the idegtithof the user (e.g.,
B%%rb?'dah?flgr ooty 4 g}g@ o?ﬁse\ﬁfé %é@f’t Jrfbegh‘& gﬁgﬁzﬁ %&éﬁ e*i‘h@ﬁal{a held

par ticu I NS
ddeme maly&:entmv\a libisofdhend p@file vh&i ghtiof essbaatédltlnmgseﬁh (Bhe

T KRR TR X
@E‘g{p‘%@f dodiPolde h‘gbg&\(i'oﬁeche Ehdyayaf exanple, the

i ons may |nc e Initiating comands, selecting
[&@Si] tIn mldmpa,mhn damd fdge nory ‘mbatsadrmdqterhmumﬁhlon@mahon of the

executing i nstructions, .view uo e
VeRna Presioals widhe evifras ke Oy Eif P dad Pl Aoty atitn
RIS {iFb At AR, 81 deb e nangd c%hﬂgﬁjed RRNIwAGs HEBR t11§%lages in an upright
determ ne fhe identity of t user (é.g., Bob or

nOanaiey winat onerdatignibe déviessienn.(e. g., left or right

(A 5 S B PR S
hhhe hBlaRtcRbaic deffce 0 TRE hahding HESS ihdRefoRON;dd @ ddBMERSor ® fit

held while the actions descri be what type of action to
llp’f@raf stirgle bak and thetthechrsgngitiye wrffalc@ 103 w@@ﬁgur@d dQigrceive tputs

n e. u 0 ”»

rrS Iﬁeﬁlﬁoggﬁggerts Rgthg 1ng§eekgaél or ng);g F@ \Mﬁ the ; t %ne-handed

1dey held distidgictieniced 00 QQsmeHE’éﬁdan@beam dﬁﬁfoﬁasle Wcteﬂlent into
this information, the device may be configure

the wey's band M@;,Thmgglg hapd BE6 epsenitighy cups the device 100 with the
thumb [16A and palm 116B being positioned on one side of the device 100, and the

fingers 116C being positioned on the opposite side (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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no matter what orientation the device is in. [0056] In

one enbodi nent, the hand held el ectronic device 100 is
w@20oengsshanded” hand hel d el ectroni c device. TPeT/US2006/007585

housi ng 102 is therefore sized and dinension to fit

into a single hand, and the touch sensjtive surface

1901 i Theswetaf i e hapdeehadheld deyigeqnay baividedy varade fde size
TR S Bln 1R AL AN A8 SROAT R Bl sz bl

topecofstigiiedickmat. dyrivay bAbtampid, alveomianded baridieeldidevicesmay
hand  116. The si ngl §3ha d 116 essenti al'qlﬁx cups

b P BE SR ORPIV T #POLhe 33 #BoU FelNTahE pal PSRy 098
PAOHMNLHAL, 8itPa Blitlr A b ErlDb£E 33004 2R o BGnches.

I ngers 116C bei ng positioned on the opposite side
(06583 Redfgrrigg itpPigagl t HE, devéxaeple & & Honmghartded” bivajleeldf

SBTRTE e AR SPHEDGRHLHERIET] e FIRIAG Figi bnfhe one-

Wh&dd” 1RAE htRitdeRBaR deSickXBD GRS 23RS bétae@ag@ﬁ; 15P1ocated in
I N e

that the device 100 can easily be pl aced ocket

thé frohteofiibedevies 130y Theatonsdrand¢dydBml heldeslentronicodevided 30 is

ne handed hand hel d devi i de aried. Th
5o AR o B o E TR Pl O AR L e s of
thed@esd 13 adcabhdh WitRk 24 Hlay 8e ddtddNe theNaEinel of vbBtcate
format. By way of exanple, the one handed hand held

aaoncBngrasakaascd thbolg e drvicrdSh (aBoleft BxdBrigiigideRb dhe user

4. 1. inche L dt . bet ween t .0 n
oS it o aCL R RN o Pl A g e
the Wach Batias134. 0584 cdebes hicdih ploydrisgsh aslalmudid playse€ the touch

exanpl e of a "one-handed” hand hel d el ectronic device
Bijttops b way ssnressat huitogfangtios siishas mextaBrey BNV lHmeEpp,

! " hand hel d el ectroni c device 130
fonhc?%gg\gngﬁ]{?wgg@%%n di splay 132 located in the
[DOSB]tT}mf‘fohbaad@df’clwnﬂmld elbgrohtondeviverideds alsanonfiygiret with a

el ectroni evice 130 is also _configured with one or
B igce &%@R therback surfacg o4 thedrapd heﬁeeh?ﬁmﬁwr nge&ég- dhe
A8 N SR 5 B Vbl el O e may
@l moeded by hadwth pheeldadioc e tdB8h s¢wsitive hdusing. adrscdhowglin Fig. 12,

R e e

UsBénd Bk 986 13t fihber bl H‘e@&;ﬁne@f gl%sééﬁ,d&aslifa' Y538 the touch
such as a nusic player, the touch buttons 134 may

suefpeee bHmin dydertto gehaxate thiacling snpuks. d8 sprgcasepy gagiupessnay be
vol%?urre up, volume down and/or play/pause. [0059] The
PeENEdnded” hand hel d el ectronic device 130 is al so

[006d]i T8 Wne St it éht RS € WirkRE 8 ﬁa_aﬁpéarto_ttﬁ@di@%% When
surface of the hand held el ectronic device 130. The

mappeH, paints godhe ech surfase goiadidd iwidinaits lgalihadisplaw i.e., have the

di spl ay,.132.  Th ouch surface rovided by.a . .
PRERSHuRIR G AEa B, BER TR SRR BB eRppon
dpﬁefri o if the usdrlietousBing Shavalage ADME Sarhb &ddatibh BEEdn the 6fher side
the side position to the back position in order

of the touch.

[0061] The “one-handed” hand held electronic device 130 also includes a touch
screen 138 disposed over the display 132: The touch screen 138 provides another
way to input into the hand held electronic device 130. As shown in Fig. 13, the user

simply moves their thumb from the side position to the front position in order to use
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use the touch surface 136. The finger may be tapped,
pressed, or slid across the touch surface 136 in order

WO eoogemanat e tracking i nputs. In sone cases, (BCSI/URES6/007585
may be perfor msd [0060] In one enbodi nent, the touch

face is mapped to the display. Wen rra?ped poi nt s
t%%twﬁlé sqrefich Ss e dbwnk af}aa(ched@m@fit prepilrslig ﬁcwﬁ%the display

t
IR b td edipra B DPeAATRcOREALASHER tohePllfindd
[0062] Iappe ambadinieht, thredavier] 309s o ambldegtrcbdmielvfmglmt &tn be used
the. sa cation b n_the oth de of the uch.
TR il Lo RN e A GeseR eV 1B, P ECRA e
pifeRd® W t‘%ﬂ%ﬁ%&%ﬁ%@mﬁﬁﬁ%ﬁgﬂﬁﬁaﬁ ARG e Enal Mo
exampleptie dewtce 18 dmalyamcdudeethd sahe ttuch negiombefor beth hands d&”sthe

BPo i reciel tsdlemerar it BRee R EOO% 4 GH PRE Siigarbich
chR b S8R Hy%{ﬁﬁ‘ h&fds SRR B8 devifiEis tﬂ%ﬁé 1%8)ebRed. aPRGLes such

pressed, or slid across the display 132 in order to
agémerthe éISplrap i @nﬁgmeédmt@faﬁb@dlsgleﬁdme sathabthe image is

erfor In one enbodi nent, the device 130 is
ﬁlggﬁﬁmgtg%({" ga%%gw ce that can be used equal |y by
b@éﬂ] T}%fdevﬁe d30 h@RtfuARRdRcludda BaRREnSGY 6éle@fontHstsm fohe
deV|ce 130 is configured to have the sane feel and

cpnfiguningthe devipot 3 fonsighiltandadhar kf@@ndmmﬁﬁs In poe

PR 20T LOGALSS PRTATR Lo

A8l weelBBywhidh huﬂfc@ﬂgﬂt&ti@nsyﬂésﬂ@@ (@8, B of riphe). beleample,
whi ch can be utilized by both hands when the device is

the hppslednesgof Bedewiss 130 play s seleeiad NiasoTtmresas fopexample
t oﬁgﬁ ?léofm? %Hél lgéé'ie%do& glra?fu%hq‘t %ﬂ%te?faxi?' ayed image so

ge 1s uprig er orientation.

[DO®B I} anbiBecienp] errent@bnyehe Haddédness detection eystenh amad@@m@ss
sel ection systemfor configuring the device 130 f
a,c}u@ Sb@ﬁ@éé lowg the e]golyg gutomatigally configure the dev1ce 130

%ﬁ'ﬂ%ﬁ&éﬁtdr %h&ﬁ&d'ﬁ@ﬁ%&@%ﬁ%%@ﬁée@r HRXEE EiLS1 R (e.g.,
use ect

act uat e systemthat allows a user to se
pmbltnoh ahdpresaoe) i1§alett haded ssatgsibsebe devige. 130| dieh thor device 130

cPhf ks EsalloEa o Gl idgsiee San Bre. kAL AHEB i b

tﬁ@@&ﬁ&l lﬂ)aﬂféh tlké’@é%c%%oﬁﬁg@re' F8NiooRl a H%ﬁ hah@dEIHRAEE By way
[0064] In another inplenentation, the handedness

of @k@npheoiﬂne sly'stt:@ 30 may avdyiacibe immdmnm osgeéttdebw thh&ouch sensing

130 .t t t | fi th .
G BEerl Figr yiamiBion e repothr R E g sefhe rien
HaRd Bewdldasyis Was ﬁét@@c%dt her Sauiphe if1B0 séRof detdPRictpr&Rnce of

and pressure). a |l eft handéd user grabs the dévice
frgers antibe lqﬂﬁdqj@vn 8@ de3treddnmayudesaminebpt the deviee 430 is being
uj?%%% Q%% ?, odrualitlelql%twgly if the sensorsggét[e:CIE1 ﬁle preserlilcseeof

fingers on the right side then the device 130 may determine that the device 130 is
being used by a left handed user. Once the determination is made, the device 130 can
turn on the functionality 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 “two-handed”
hand held electronic device 100. The housing 102 is therefore sized and dimension to
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t he device 130, then the device configures itself to

be a right handed device. By way of exanple, the
wa@lewic0265080 may anal yze t he hand i mage creat edP@y/Us10686/007585

touch sensing devices and thereafter nake a

determ patjon as to whether the hand is |left_or the

fit ingp v Aefshanee mchassitivgsudatcetidas coragureddorfpecive inputs
oy SRR A ol BuBsase g 0 LARGRIBI B Al

daxlaee vy e ailgnm%@nﬁypcmdrto ghablétd?(d edgajﬁeplaym f
alternative | the se t _the esenc Q .
(o g Bl ineEhoa B R TGP R Blegsgmpghice 100 in
}%an e a%aﬂlaqic isheedad S gé@_@or' onftsitide pr%ggn&t}fﬁgo'b%fﬁ of the

user. Once the d rmnation IS ,
usheisi lmadd, 3Bachdrand assnntmilytdm@s therseddsadi g doyiasfl Ot)hmth ouehand

butto orrespon and bein d.and turn
eppingEe S g ier B e pareg e F6vict 6 e
opPUsitE 3N Q’ﬂféﬁlatn%l{yhﬁle ﬁ@ﬁqs aRb abl'é t4 ﬁ@ld thO88a¢te 10'0 in one hand
anot her enbodi me the hand hel d el ectronic device

whil inputang ngeothia drvieel ?]Ommtu th@ppoeit@hando MAlthoaglh ﬁl@esm?@of the
bl PRy R wikdy ife HaRofiBrpolid SRontulr Pkl sbe' |

ireOfih @Hiesk, Haxith 8@ thEknksBtasable s hehivar ‘dse §ivdaerer s
of th% bgtﬁ hands. The two handg%6 hgﬁpd hg:g%?ectronl C

(7] dde sizg of dic taldelrgs eaxcr widshorriado Thetsigsineay hﬁ’d)aéﬁhd on
5 .
BTk S h RSk GBI 42, BBt bieiRe ifar

niaythabt ethefgGt bﬁabS)UZEijam & haqiadf bbsut B nohdsalali@ thickness of
g%gcenent into both of the user's hands. Each hand -
riofl(aryesslips the sides of the device 100, with one

ang TR ﬂégen% %mg&y f.'hﬁﬁp %@ {‘}%8 i$hdl%s ?}Qgsptongblgtay Bbcket sized.

grippi ng evi c € 0oppos
HNW@&B]I’J dyibedigypagt bieedibedevise edrsimchildl ncrensbbfishctidrenlity that is
device 100 in one hand while in ttlg |nto the devi ce

n9iesraple Rt smally sieBises & EHGENOLE) B melﬁféo
ugéf%)ﬁlhxg @chpﬁle a(ﬁ@ ey VRE h@tdas ohvé-{]lel : ?Qevvﬁl;'gxtcﬁxt

out tthe gener e i ncl u
[@069¢ m&nswnﬁn Hig adblthbe “tpm ]namdbtjfbhanall Held elpagmiciaed’ 140 may

by AR e i 56 ket N BaarmRLA e e Darepaye ef G

dg‘illé@ll@o' opSstBthe Bdptay ﬁ)ﬁ e tQﬁc}ﬁ)é%ﬁﬁé €42 Bljg%éa%ﬂl 1ﬁtthep§icmity
may have ‘a hei ght "of about 12 inc about

o8 wheiaribhwaricusdingetshicilaesdso bibldthe devite M\Q; ITh(ed"xrstI tewa)region

68] It .should d that t
e3P lopals Bt R EHRIER E RS et pfiB0 0\ gt B e
pRAE1asly2BE e gdRVAr€ flabéitol Hotd thd@leh a6 N 8&SRd the second touch
functionality that is not capable in smal | er devi ces.

regien hédhrisrlecateshereths irizhtbasksurfaee inyihé regianwhare theyeght bew
By BB AR ERLOS G Nk Rhihe Ao e

toucheegisnd e mhpbe fd?rthbdi b®lo8€ b RldkEtodEY b@&n@‘&@vﬁay(or zones if

using the touch sensitive housing). For example, the touch regions 142 may include

one large touch sensing device (or zones) or several smaller touch sensing devices (or
zones). The touch regions may be implemented by touch panels and/or touch
sensitive housings.

[0070] In the illustrated embodiment, the left touch region 142A is provided by one

large touch surface while the right touch region 142B is broken up into smaller touch
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be configured with two touch regions 142A and 142B on

the back surface of the device 100 opposite the
wale®plogss01104. The touch regions 142 are | ocat eBCT/NS100€007585

vicinity of where the various fingers are placed to

hol d the device 140. The first touch region 142A is
syrépsat Bghap ferrxampie topehchuttons 14t eLiks thyconednded ezice

B TR oRBPLEAELY B Ll RS S

it @rdeftorgepérar il Inssoheaatsdgaurtdwday bgperfbaedd. Furthagsre,
in the region where the right hand and nore

d
ﬂ%aﬁqgrs@an%}f Yeject His tPRGHIUtOPHEATECTIP SCRIAEUIOD Iyt Thee two-
h@ﬁi\éh’sg‘ fd BREMLAE alhG 1AUD MERLONS 1ohdk s&@%‘n P& disposed
orne Yy S or zo rPes

one or nore touch sensing device
ovdr aulispigy 148 Tleuohclsernentlidd erdwdesiangdher way teinpniing, the hand

t.he touch regi ons 142 may. incl one l.arge touch .
h@@ﬁkﬁcﬁamaéwge?(@r A Mmﬁgsﬁ gl}eawsegﬁmp?%ém%ﬁ}gﬂr thumb
o?&np'ﬂlﬁ'éeﬁl 19648 B0rdeF t0ZRR&G Sk ing 1€ Tﬁ’é‘ﬁﬁnfberﬁé)pﬂcsta??%dé Bfessed,

nmented by touch "panel s 'and/ or touch sensi
ohslidsicnays thg 100d0§crean t46en biden st geanermde Bpbisdilmeoms cashg

I%ft tou&% régiqg_142A is provided by one | arge touch
ESUF PR WRPFEOTHE ri ght touch region 142B i's broken up
[Om?Fmb k4 pér@ﬁ&ﬁ$é’ﬂfa§%ﬁ§o%d%ﬂ SlEctRRAN I vEce! 1B0CH

buttons 144. Like the "one-handed" device nenti oned

aceitrlpace with ohp sgdedinmay obibe pegspreidnvepitions duthivemiadingent, the

acy.o the t.oych s ace.n order, to nerat.e L nputs
nftf P R RdSed 1 BE0 e Siikeh e REE SRl Se AR 152
atd@dispagass witya BatiesdrednIS6ttRACBvEY thcdiSird displafesd.t The

generate button inputs. The "twohanded" hand hel d

deviest Ybsitherelovs eqanplaiglyipecd sepwtivelebhad i, gulstentigly alh locaBons
\ = The 1
oRUEINEAL QHEE LI BBl el R R LR s

deliect 30oiniotvsdelvdre end @hen Asthe Toigersiand plalin atkSoudhings the @evice
' noves their thunb over the display. 148 in order

si np|
ey MY BRUehPrsENTS therhis of Rpmpoity The Serap s st wisg geld be
afflied b gn}a&éxﬂéesh&vﬁfgna{ QSRS A PR Gt Houlh @éns tfere to touch.

enerat € | nputs. sone cases, gestures
[@9F2] Ghertahch [s@i3tive Houging 162 irehalep e fsgiaehsov errahgegreat] 5§, and

a hand hel lLectroni ¢ device 150, in accordance with
ﬂ@ﬁ%u@n%&rlﬂéﬁtm@w{qs RECHPISERTOT ATRRSFIGh ?59- TSt Sensor
a?%%‘éﬁieﬁ?ﬁ& mb{Be %&?al@foﬁn@cﬁ &126 BRNL S GEME ‘I:Lfé‘us]rx?% 15522 or they

udes a conpletely touch sensitive housing and
may diedpdated ebihdhe wal withie thesoclossd $B6e defated byvles soustng 152

entire djspl.ay.154.. The device 150 is ther L e
(Corisiaent (BB Wi e EcondRgreor arangerent Ml Zay be a1 |
Q& aly fiHhe@ Bvéli‘tﬁe aupfagass of itthhls &eaféegsra%i@di@p&@@@&ér%e

of sensing surface contact so that the device 150

disnlewd Stn Both sensprveiangemdnts hi8 dndnigérase aordiguzgdnoaletect the

t ouchi the device 150 and how nuch ssure there
Pl R e SOk Sudne et el GE B auor Haniste
whBR tedthnll @rapy tHéebusiag M8y i Ng a substantial portion of

its housing sensitive to touch. o )
[0073] As shown, each sensor arrangement 158 and 160 is divided into several
independent and spatially distinct sensing points 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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[0072] The touch sensitive housing 152 includes a
first sensor arrangenent 158, and the touch screen 156
WO p@b0okd81 a second sensor arrangenent 160. TheP€T/1S1006/007585

sensor arrangenment 158 may be integrally formed into

the wall of the housing 152 or they may be | ocated ‘
12 is ¢kl of generatigeasignal hhe penbeaid spalbguraieey pidhie pynsing

: , [ iar s

o NSO R Rk, TLAORBOL el B o4Ol pos
162 ryemsatalby dsp et dweordihg plesyedrbsblation df thesouble séhsiBpauahe®@ and

uni .t dispqsed over the display 154, Both sensor
Ay DeGE RS HOW SPo8 toasRet &@955&2%11%%& Wriedchisve arpdasiteghe

[ ecks such as fingers or the

ngﬁnﬁgﬁ?%ﬁgeﬁgﬁ%ﬁ %s@?%?i@%tg )l e when the hand grasps
[601] o tiei shgpleSizasd, AGTHR] Bprehuwed cachairhe gerfi@er is positioned

ar range.rrent. 1&%2 agg}elGO | s di v':lde i nto several, .
OV fe BN RPIIANRE s PP AP0 egh SPiates o¥e e Hglessptieg paigs or
WHRh S8R5 mbh&t beBePOd Vet ﬁﬂﬁgﬂé“@én@in% gﬁggz {ﬁﬁﬁﬁ%yﬁm

conponent. The sensing points 162 are g
stiingls ersgaheribal tinthest cassp dld sigenls anepoorgtored byt dcadimh system

sensin oint _162.representi different position on
ARy BR Sy et SBBER S dafor il Eriehgloftbs 288 o
cOheo1SRBEH AP AN uldEe APpYechRed Y8d A dodnibifatfnl Mdor

a pixel array where each pixilated sensing pointl62 is

fregperisly of siigngle ifes givien ginze fammaiay ihenatn sintdocagiod, direction,

G0, B BT B REA hEP BBufi Rhdice.
Bl6iagehanaley tdapandssygint Mgy 86 s infiefcb@sslldd IdcaredafitHin the

touch sensitive surface and nay be varied fromspot to
hgpdrg 433 0ss the housing 152 to achieve any desired
.S cll lity . I n
P TR SRS 162 83 R 0B a8 ¢ e
appregiated] whees e twansettosaly candeiivt 0YjcpRicoineIRdr ondenthan
Qﬁjj@eCt i.s placed over nmultiple sensing points or when
willgupispehing.itheirgigeipic Sistdydrigrast todorn capactippiee Byedpicige when
. . b . et
RO Bhian BB Ao A, A S A8 o
dsteshmevhentangd mdnere) the fiagercamdpalh of tHeehand adeetouching. Any

conbi.nati.on and frequency., of the signals into. control,
CRTGI R (O OePEHGU Ao BRI g gt el 1he REMRUiHbaF capecitance
aAOWPERALroN dBADIT MR GY d&igS b nSirt o FtVeEfnbdrMe

frame may indicate sizeé, location, direction, speed,
agrengsnembi(e. o nmad! capacipanes sensimgpfelf ¢tapatitangereto)y. pal m on

(00 P I3 Blnd clgpedEriati e tnbi e Shac AR cS on 160 insiuge
txgb SayePESd BOsphiidily §Parapdd lB@rod8s! WRePRIdNhS aFOCorliRY el the

ased on capacitiance. As shoul d be appreciated,
comierl sysiemiofitheedayiaer 50allhy upperdeysyiinadudsisjeleetredesdneowewhile

f e AT R Y N RPN
appreciated, when a portion of a hand nears the intersection of two electrodes and, the
capacitance at the electrodes and changes since the hand has 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). In
other cases, capacitance from each of the row electrodes to each of the column
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t he capacitance changes (e.g., increase, decreases)
the device's electronics can determ ne when and where

wo b@efopasger and pal m of the hand are touchi ng. PANYS2006/007585
conventional form of capacitance sensing may be used

The sinplicity of capacitance allows for a great dea
elﬂctrpﬁf‘éﬁa%. e mepsyrpd By dhegricserenbalhewhesta Restien of Hband nears the
Iy g. ahpcapaci tance sensing,
1se{§§8@ggigg\?§g%g§ &eelzst((g g) SGTW t? n the illustrated
(8010 dihﬁefgrlalstghﬂera’edaotheaenﬂngmmﬁst1§2 1y ended 60determine how

ncl ud A | ayer grid of spat al ly par at ed
et rdplinghedelice. Brapreficxamblc iRt g grd and Figs
1‘“-75&"Lt 79, e§éi§ﬁc§ﬁb195f tth@ GafU &%tajc%sguth-ﬁghed &0 ;ﬁé(gfrces a contact

i ncl udés electrodes in rows omer
pato;hlamae $lach etthe cdeci patdoiraasevém sgveraloendingpoiats) L62 Akus

hould be a en a ortlo apd n ar
sttt 8y GBERREE TS sighlr Bed b bind steqie o bR
sfg@@ﬂﬁhttr@ﬁl‘é%n@d hdwWehetlseets 'h@ﬂﬁ‘ﬁg RBUcFla N9 SISdsB&R el thE hand
hand has very different dielectric properties t han
siginpl is wm@t@hmge of herhapé ineantact withdhederierel Ihe

250 5 e DSBS B0 B [RS8 2y L0
heAd Kigedl nidyendicee thotRs s A8dreB imPRiBAAS biitesh Riclisie As should
control systemwhen a portion of a hand nears the

be gpriegiatedi Wherog utonpraspescrythelawriace ofthe @@mdﬁ@ theodrpa pf some

B SRSECAPAEL 05 AR Bk Y 1 o

prevasustyeadtibyted.hd sigr ficeo diffepédce indibes the pSrts cIe@n‘@fo mqplement
hand nears the intersection of two el ectrodes
abUHER APPSR ntfangep Betrcer Rentagi pateh srege ﬁ@ryeftu@heraﬂdlsﬁé the
62 may be used to determ ne how the
pﬁxgigrala?gu ho %lh?}té&lt he device. By way of exanple and
[0050¢ fim redagivieandgiping, e diffdrehtgat. cadly particdl iy oneat patplo biteh G
of th and contact wi.ith the device 1 pr oduces a
QAT ifeqﬁté‘feéﬂ g alfer REEFICOPIAE! R HERS: ;51”&9 chagpleald the
csﬁuarpatoﬁeay@ar@ t}&%ééxnﬁné%? n’&&% sigﬁwﬁcagﬁg g{éﬁtth@e% ntact patch
several signals. The sign be” gr ouped toget
areg fotheraddiandrisg @mgbrs tbhbxeen é’m‘c emé ne®ni eigntls ethemsaeﬁrst button

RS e e oo T L e
A &6wd Bfdre §i0RIFBntlyhaR thea¥RRS PR arch RS thE fruex @ﬂ?ﬁng

between a current hand signal and a | ast hand signal
fimgers bﬁme@atﬁésttané sepoad 'signdls i seeondduittop fenebion naaythet t on

g b8, Mrd Qi henBRPERE e Ru s8R Bt per

s@ﬁff&:aﬁ)ﬂiy thae tieosuinet pﬂaﬁ et 361086 ideg bRAEREI1E FRESE Yetween first
activating nore sensi points 162 than previously

apé sqoprd egnalpa dhighbytiandiactinnimey khiseplementedt es t he
D05 2 BBk b Binky B SRR Suftactdl BRI e il P

zﬁmstthatt lud:p&ésehutetgmms fofl et dedtte thdd Wh%]l sblbcté@ hﬁpllem%nt the particular

ping, the difference at each %ar ticular contact
bB’gq;rb Rngtigmasseciated with the button zone. The button zone having the contact

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 button zones may also be customizable. For example, the
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conpared relative to the other particul ar contact
patch areas. For exanple, if the contact patch area

wo evostods0i ndex finger grows nore significantl yPehasopére73ss
contact patch area for the mddle or ring fingers
between first and second signals then a first button
detiise tprPereptigeer %ﬁm@anesmn e redant of packipd the device or

St @@k o?g{efdyavgg.e #nd g&st&ﬁﬁaffwg}a b h&q&&n&fbggm? (1B%nd/or the

significa an the contact patch area f
demtex and ring fingers between first and second

3o 3PS B0 et Bt SR e ant
JulReESand rssgg@ RY Grdfdafinb g &e}éir& t@i%sal%ger& AbAGb! RAbE

area tor the 1ndex and mddl e finger tween first
(a.gd gsgfuong). Fogmedinsple, if Hierlwsdlintethand Signaltdommspoays twea first

i mpl enent ed. . [.0080 i _gbsol ut e. mappi ng,, the touch,
B SERE S o hasd Shebis ST o it she i eSS Flgug! ten
thE&BERSEH iFPURAE I firk B8 ie@iohN athe WoG I HLBfETe the

i npl ement the particular button function associ ated

dgivich bytsettingthedraselinechand lstgnblivefone use freg. healibragionhe

t tch i th th t. signifi
BORHAE s P RbCTn Rl bk n D Bt & vae iR b 8RR ana o
dusrehi/litind &l dn)l AP hRIBIE Qe thERBerUSHS (NBYhaHSIHRES FBhé er or the
devi ce by setting the configuration of button zones

ideftdy ef e aserfoForeskample if thh basgline handragnabeorsesnendsip adeft
t ' . but t ice,
s D P P B B R bl G prn e

dehizedbive that thieesermB Yefeha@ee Thel e Magdabtemifedthe device by
exanpl e, thedevice na%%pe configured with button zones

ssﬁingﬁh@/b%ﬁl_énqha@ﬁtsiwl ete we (¢-Becaldvatis®).or on the side
18 R G P o YR RIS 8380 O BB

veittb axgtithez Rinbotiineens bfiileqiréseyt Ihetntipan lathaaebidimehiainttead of
signal and a current hand signal y indicate the _.
UsEigra Wodaxsresidiod splyifeparalad elsrtredss of Wkes posnqren . Fig. 16,

tHE3LHEd THD) incIGREs aeesﬁeﬂpk&gitiv% hbﬁgﬁg @%ﬁé@%ﬁ%ﬁ% 8P Glatially

corresponds to a first utton ction urrent
separdted ielpotibddsor platforas 184 thaherelpasitbhebintthnshnss byed and that

then the deyice can inplenent the first button
FRAEERd (rie CRUED FETAIdbORr I 1% T PEBeEP-setes Hy
dehgraRasidnapwhansh S8Rl YhOfinSH thendhising 182 where the
calibration). [0082] In another enbodi ment,” the

a¢atiodars lpgatérbt Teengrrldme be needitaperfeing actiona signitarly to those
curren h%nd signal may al so indicate the user type
pentioned gh¥Gedness of the user or the identity of the

[0684])Fig FOr is @ dpBaondl indihiR 1Se latdRd @B dithl R&mbodiment of

corresponds to a left hand user and the current hand
the prea¢ntiinvesiion. | Bhe method @20 geedralhebigimsat blagh2R2 mthere thae

vice. knows that the user .is.left handed..The user
R A R
rehdifek woaetnpr for st&ﬁetﬁi@iﬁ% hapirehi 06, 24 wRPiniti dtH@ 3B ]achibDtheldvith.

i s a_ diagram of the hand held el ectronic device 180,
Follogdesblagh2, the process flow proceeds to block 224 where a determination
is made as 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 conirol 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. Ifit is determined
23



wi t h anot her enbodi nent of the present invention. In
this enbodi nent, instead of using a two |layer grid of

WG p@biogdshy separ ated el ectrodes or wires as shp@IUBI006/007585
Fig. 16, the device 180 includes a touch sensitive
housi ng 182 havi ng a,pluralkt of spatially separated

that therusgis dowshing the deviess thendbe Rrocessfiovpproceqds fe Block 2266
r: : are connected to the control

@%&%ﬁ% 1} Eée{grglg\glé%e 180. Each of the electrodes 184

[eN85¢ iabrs crabsdigieal, blvick 226 mchisice deteneiaing: thb@andedhess obthe

the _housjng 182 where the el ectrode is |ocated. The
U8 H%F‘%O%Ff“é@%i}g@& el BER eI gAEEE e 26 UE (o8-
BoBQs € afRNt TRVEG 2R Bm hBP& A erforBied %&ohﬁlthi@égﬁfeor it may be

operational nethod 220 i accordance wt
selationi nenyscoinitidted. pPesethe usarveddteronned tiee protdse dlogABoceeds

ner begi ng at bl ock 222 where the device i§ i,n
B3R Bos VeI feits R R R g P b P om heatect rlb e hihgtitaent,
thdbuitohz8h&s &Xfthé 8AHENRE SoVulddBhsb® bn BRRLAEDRGsS & the user. In

.e., auser initiating an action therewth.

happen, i

awﬁemb@imbmmezmgm zones praowwadigufed dbasqoractbe dstualoiser (e.g.,
B%h%%g: 22l where a determ nation is nmade as to whet her
CRETGEEN i s touchi ng the device. This is generally

[6086P Ml 1bwhecth1vld 128t e BdcsRTRIwWBrodatis¢e bleR 2B evigdre touch
generating signals when a hand nears the device and a

cEaHt msImayoredn Edleriiea pleck 222, dsnpoenss dlee pieededs tbloek 236
N L G (L

ppifoee ectionk At thetdaviak.0B6r pld) BiecdiynKe@py bgubddao theihiee
in standby. If it is determ nedthat the user is
coBRRiin gndlesclselionsor pidyide mpkdorpinghe display §a8p Fueeepsirob

: the user is determ ned. [0085] In one
Sgﬁg@grﬁ%ﬁ?wg@ck 226 includes determning the
[008TY & @99s athatdedness deterthimaiominediodedd oiali avesitiandalvadtkone

226 ] ncl udes detern nin he actual user (e.g., Bob or
e@épéun}e.m ‘Fﬁ@ed’é?sélﬂﬂflﬁ%’tﬂio n W e&é’fﬂpfﬁ Hhegnettiod may Be

iR RIEh ibgﬁkl2&6 QFFid 19BYHE ﬁleﬁngeg%hEﬁéﬁy Blegi:tr?%at BI6& 242 where a

initiated. Once the user 1's determ ne e process
clrew hand sigealss gendndted KFARBving bloek 2H2 tlbgprbesss flew proceeds to

fl d d t he. . nmbodi t, th
b2 e e spRdae siesel I UmEwRA 1y eEin e and ghrighighand
sPRARLC EBRSR iR bIS 2 MSERE probBssaH HRkeRRNOBIRER D6 whilk

button zones are configured based on the actual user
delerminatiBo by oadeGarvdicther fle0d6ienFuindeignabistsinidk 1@ 28 haseline left

WhEEER, T RLSBERETSR Al Sl T B SACHST G

bRIROAB P OtHRdedite £3onBRE & 19 AkA] AL THRNE BS Bélton zones
based on the touch event. The signals may be used t

apsesef Gyrribeaioflnded wor K Casesyirisst hamek Stk frpios simike to the Teft
TAEY ddgo initi d L
g BT, TEoh B pHEER Bttt o PRE 280 S dergrination i

ndde 99 to ®BBthEOthe current hand signal is similar to a baseline right hand signal.

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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scrolling, panning, etc.). [0087] Fig. 20 is a

handedness determ nati on nethod 240, in accordance
wowdok/oggsel enbodi nent of the present invention. PGyUSENG6/007585

of exanple, the nethod may be included in block 226 of

Fig. 19. The nethod generally begi ns_at bl ock 242

[W@J &ig 2d Js pe pstuplaiser dateyranation nydhed: 20 in ageerdages wigh one

e R RS RN R
iadiaddedrin bigght22baf @ig i1gndhs meftald wgﬁmalb} 1&51‘&)1*&144 i heltiple
g@oceﬁs}s fl ow proceeds to block 246 whe

Ging ¥ GHINLIORTIE 242 WMSPHBISE HEP 261 Bt cabikpasion step 262
1§ &ﬁﬁheﬂ%eﬁ}rﬁl eg.[se LR t2@@ PRSI e?uo'nesftﬁ) i %@ﬁerﬁw Qbormleli

e current i S S|n1 cess
ohb@whm theasdstepas MMmKOMﬁuswﬁeimang devideusec €l'liescalibration step

fi f. |, ef . That is, t but t
253 penctif EOets pedoqe e e PR enalere BEged Gieech
u@éln FoBbeRR blbsk @6’5 th% 'p%deﬁ ﬂ&v@ F&@CASQB tbl&ﬁ%S R{f}féfré {h% nuser

then the process flow proceed s to bl ock 250 where
sdiéings Gﬂgwhut@n zoses)ﬁ@kethabaaebn@\kmﬁmai his configaned. EaHang

Bl 206, 8o e e Saeh i itk R e TP R glshal an
ukbrotHRES 6REMS el ! RL8E rodie dnhdse. t he device is

configured for right hand use. If the current hand
[Q@Sﬁ nejuse piep 261 genaiallyt leeginsent blaghkat hlanki 22 vheteas euseent hand

k t | pck 242 [
(88 BREaR, PRl PRI A S s R A ook 1o gk PR
Wierdthe ctir@itthandRiEnaBY cb@pie telgt ddbdiht BaBBE gﬁ':ilg storedlin the
is an_actual user determ nation nethod 260,

useiaupBlgetabase: ' dleaiemblol Aththerroesss ﬂﬁwve@emeds to block 276

dlz%}:‘?eﬁg'bg&hn%fﬂ@é g@%ﬁ&%?ﬁ@h&r tJl & I]{ﬁgllﬂquﬁg%n?ﬁs selected. If

theadym diyndd efrﬁﬂume thel dmnﬁuﬂ sﬁgrDJl thef tlepsset ﬁﬁlylbdlpﬁ?l@nﬁted to go
calibratign step 2 and _an in_use step

thronglyheicabhratipn step ééZ i §oklasying birel 26 @P @rqq%s fa% pracggfls to
b\?\ﬁﬁlﬁ 26@“%&@{1{6%’6@{66 ottt e!dsacgcﬁal ‘% Itﬁ’e 1& f ée@ﬂi@%s&%&?ed

use step 1s continuously used during device
vutiethe Stlectedbadeliat hand sgeh 262 generally begi ns at

wWh | h | ted
BT e %8R eselits SR esraiod 285 % edpfatiosghentw
RRARRER of ﬁwﬁir@é’eﬁt %@gnti’gﬁe 02 2% &/Wof'@i‘?hp?@ ttﬁé 808 28 may be

button zones) for the basel'ineé hand signal are
ipdndddgobéatk QBQI df(ﬁ\g A§. Blhe cietiZBIR 80t gmel;aﬂgdaegms fl Wock 282
oceeds to q}“ﬁ 270 where. theBb%seI i ne hand sh%
¥ RFEUAGE 780 8 Piet n BRI 6915 ABT 4FR0 Bhouse
tﬁﬁtn‘i’égﬁfeeactda@&ﬁ%} a UL t0FSH1ShER 24 04tiGE MERShlonDRAENSafbe
bl ock at bl ock 272 where a current hand signal is
b@@qqiemm waninEseesmicagelscd Krony 2 menh,eorpth@scelss b preset.

AR ERRo 028 BE G P hEckOE B bR e e 7 h D
défihted! Obllbwirgasladlesst, tHe@rbdews NGw ProvekdLi6blodk 86 where a

rocess fl ow proceeds to bl ock 27
etermination is made as to which button zone was selected based on the hand signal.

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
button 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
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where the baseline hand signal nost simlar to the
current hand signal is selected. If there is no signal

W@ 2006l02650t 0 t he current signal then the user nBT/D82006/007585
pronpted to go through the calibration step 262

Fal | owi ng bl ock 276, the process flow proceeds
Zé%)é K1 ég whe et hQ%Z%@e%ﬁnél@llVge%lBﬁ # leskedP2avbae @ fﬁgt hagd

t d
#Sgﬁﬁer%tgﬁ q FQ?E%%%S‘Q{;A&%% th\éﬂptr&e gﬁovg %gﬁ:%% o 0 block 204
Wﬂmn@a serong hiotlsi 284 is fenestad rIda]me enmbﬂllmemeheﬁm ﬁaﬂf&ngnal
SFREHBaC SO B PHE FEISE ARSI 7 B pndsignal For
&Qﬁ ﬁEFH%qgst%ﬁgd Q{?ﬂﬂﬁ!ﬂ/ ¥e HRIAT galgf 31%1129 GHik§Re WRBHELANE

fe button zohes are provi ton zones are
smnehmajr be e crmnltfeseha:tidailgrrahdedbv\ang blackd94h\thapusess flow

PR RO T b ErH (2o AR Hapd PG Apyhe

Sl a8 mgﬁé?l'ﬂ; QWBﬁﬂn@(h ofkhL2etdnbe ﬁW@ﬁlﬁﬁ% tﬁﬂe@l’ﬂ’ﬂd value, then
groceeds to bl ock 284 where a hand

1gn
epocessdldw Poreagieibagk tel Wedk 284 TInm@r‘mScac es"sitelr elpment or noise

d t l,ock 286. t i nat | '
R TR N R R R e S
pﬁ)bﬁlﬂﬁ'dunﬁg seXRABS Bey BRSOt hRARINEAHAaH RSz JeBRER Bthdy
touch may correspond to aﬂﬁartl cul ar button zone.

drenencd 18 gumd@cakth@BoldtVﬁble e qucpa@vﬁqyf p@@é@is tp lock 298
i el 0T Ty Pt B 8e i Br g0 £, ORER Rl

sli@ﬁpamgtheeédmdhaﬂ@mghm accor dance vvlth one errbodl ment

of the present inyention. By way of exanple, the
[A092 das ridyis Bdlockdiagram qfaniskeraripnrelegiraniqdeviay 35Phin

e oot SRR o Blen e SR
tpploaigsmclfuﬂesm prooesseri356 eonlfiizaek 1@ Sdecuitansnatises ambtolvarst out

gnal is geng ated. In this enbodinent, the first
REFIOBS gwaftaigd jathehe glecupre dpBFRIB Y o' ciaBles Hypgstructions

rtgﬁ—fe%%c?‘fo? @xﬂgélg e B rﬁﬁ;g %‘%g'%@%@ fjast % fol g&%@ép%on and

I rst sig nal
mmiipwati dreofSepwradd loatpit datg bafween goinpondnés azﬁihe elet:trdfnim device

ignal . Fol | ow b] ock .294, process fl ow ceeds
EUIRHIL P IR g S R NS A TR S b ey
halRge &Rddal @&ﬁ{)é&%‘csb%% ek DBp16 aREoBd %ﬁitedtéres can be used for
deternmined. If the difference is within a threshol d

thaproesssohd¥d, invduding delicatéd @vengreddekprocerack singldyiuopdse

294. Thi SIS Vg’%é adﬂsfgit“ r el ement or noise

FRREFSEA; o St 8’§gre0| ated, the user tends to
[0091]1 1A 146 baseddhdiFlochRABES m@géth&ﬂm@l%ﬂ DiSerbt$es @éem d)ﬂerates to
they are not naki ng a selectron (e.g.., noise).

eémmfte p@npleteli epdgand ipeesiuge e essivistad Thel Qperatmemystbm may

B 0655 L BB 955 b P 3 KL A B e
Raﬂlﬁ 9,103 hltémalt@ive?ny @eciahgurbb operding shaad, SicHAgthose used for
limited purpose appliance-type devices (e.g., media players). 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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[0092] Fig. 24 is a block diagramof an exenplary

el ectronic device 350, in accordance with one
weniedpdsent of the present invention. The el ecP€DOBI06/007585

device typically includes a processor 356 configured

to execute instructions and_to carry out ﬁﬁerations

100049 dibgrelsgtramicideyine 3 lee inshides adipkey 3p§¢hataypperatively
CRUAER) op EIR8oL 050 ¥R PRy o4 ) SAEh) BneSIRIDL Ry
geapthioabniep intatfice{GOT) ihapprovales aw edsyud ustaihterfaet hetseen a user of
R Lo e RS R O RORE .
4RI a§r3§§éﬁ” Rk exShSIEHE 'aqglhi&:&ggmﬁgméy (tkean). exanpl e,

vari I'tectures can be us for the processor
[085] Theclasttonig deeide 350 eldo ducletebedeolmtl spreen 838 tat isstpstgtiovely

ur e processor, cantroller C_ and so farth
BUBSFe R PReror A6 o T o FisEubTOr sSRHEgLeHER T fia
Rt ARBdNPoRY BhE McANSEBLRI ReB%0C The tiRAR e 3TOHRY for
and groduce and use data. The operating system ma

i y
eganplsdisowed topenioih thacking aop &r mekasplenjionewithgespretds the GUI

e A I N

Ue@dnic@evick n5d.ed pur pose appliance-type devices (e.g.,
medi a pl ayers). The operating system other conputer

[0QR6d Thedourktsarashy 79.cxhigh ispasHionedimersrof tha Gelagaes,

hat.is.operativ L. .
b sRBBET LB by YR 99 HRBPLRSFSERRe S e
seXiit ®iifa6@ dEhetadcldgdréert 3Tt repores tHe ehchas th hilee loeakso3ticcand
devi ce 350. By way of example, the msm)ré bl ock 58 may

theR10geRs ORI AT LS MR ipughes RORFCOrRaRR AN AS PEQE apBHBE-y For

M., ' ' o f / :
oK ARe (53 ToeeE 3P Bl Fritnl TR A A § Bl touch.
Alidsdit#yd BoSedstiadani i wpdtoaprovesk youcheydbedlyt amdirbduce demand for
rocessor 356.. The di spl g%l 368 is generally configured
the MIsNPeRPst o thpHPEEANIGQERHCS nt er f ace (GUI) t hat

[t@g 4 Ie Sofdh s%ge%%g?? él’éh%lgoe' BAE] éﬁﬁsiggtt%ﬁ&ogieg $tudthg but not

ectroni 50 and the operating systemor
lapindd toabpapitivelsensing rehgivesansiig) eudacspicaysti® B vewmynding, and/or

I | iquid tal displ LCD).. [0095].Th
(i BER r iteriors, (e 18y e e el < YoM RO pinEso
ﬁ@lﬁ%oih%séﬁ%@?%iﬂ@klpoﬁ@ W< it CapaB® I RELESHouddhng 4 Blgle

touch screen 3707is configured to transfer data from
toeh, winils ngdtipwnt sgnsing & depable bEdistingvishingemibipl@®Ochckkat

t ouc creen. 37 for exanpl e be used to perform
QPR gt R B R h T espect o the
[Go8]Orh el diet tidnRid #3368 -alshhfch@dGho S RAEind deviBY 380 8t is
be used to issue commands in the el ectronic device

%Eﬁtivpkyweplectmthgmmsw BéenTBy wuchkinsing devise SiSPiivemdigured
[ L ' 3 A .
e G0 o BB Hor e SRR AC gl Se o ouet

def¢ifif device 380 may for example be used to perform tracking and to make

selections with respect to the GUI on the display 368. The touch sensing device 380
may also be used to issue commands in the electronic device 350.

[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 touches to the processor 356 and the
processor 356 interprets the touches in accordance with its programming. For
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sensitive surface. The touch screen 370 reports the
touches to the processor 356 and the processor 356

WO pioeiopiset s the touches in accordance w th itsPCT/US2006/007585
progranmm ng. For exanple, the processor 356 may
|n|t|ate a task _in accardance with a _particul ar tquch.

| baPERFeRion 3 e B9y IuHe Bdasidlh aceasdgics suths? pastiewaistouch.
R a5 S0Pkt I IO 580 o
t}ba_an_bmq:edcasmr&éﬂ&! emg:txtoamhiwicagl es | ncI udi ng but not
lbhee S3EIBRE s SRR oSRSbhepaty pulbosi
i difle bR 1indife8 t Qéb‘é&u%@ E&RM lsaee R gggaﬁ%% ta&iu%nc

poi nt”sensing or mul'tipoint sehsi i ngl~é
vxeaem smsglg, and{alpfab lise. oFumimlrmonh $htel tngo;h sr:lnsmg davisée mglyéde based

| t t
o R R LIHEE R oo S Ho S RIAD DR a8 i cppatggonty
dIs'tlHEu&l'i‘Iﬂkta'sh%‘}@tBu&? iR gnlﬂﬁi!élﬁ?s)ensﬁlg O&Jpatiee s dlstmglashmg

| eétronic device 350 al so I ncludes”a touch sensin
rrdJétmlc ¢08Hes ﬁlhmccmsatdb@wma tmab ymukm@l@demsong fevice).
ssor ,.356. The .tou 380
RERAF 5o 0% 4 B pRub St 0P Al W SR rDERas T g ectronic
devit&s dd@@xf@éd%b{/@&brﬁesﬁﬁid 0t aB@Beld ettt vERDSHitRGmall form
devi ce 380 may for exarrpl e be used to ﬁerformtrackl ng

fagieyrs 1 s negddicrisn. dle teon shand held empanstthatdhe plectamic @Wlﬁ‘ﬂé

e C 80 205! so .be
OB PR SR F R Bl e Vs B 38
di&R%n foheudhaise IEs@ipsdsnd hdey held d3¥ides MbBluab PDS\s, Cellular
ositioned in the housin recogni zes touches, as well
g@ﬂftShMﬁé@snlﬁyeéﬁ(eaaaana@ﬁlgabf@raewéw PISYRIBemeDlayery G pmeras,
GRS ensi ng devi ce 380
r epo?%lj(lé{r ﬁ%@%%ﬁ) itg’o {d&gggr%cessor 356 and the
(PI)‘I@(Z]ES sor Ii3bfsek michraitiedss, thédisplay phasnts theadoil defoseation
thits, g, Forexanple, the processor 356
a??&ﬁlaff‘ﬁ‘l it qﬁﬂ@%ﬁ cleqirgpig @P‘tﬁl‘&ﬁc‘@m\s’ﬁ B topch spnsiigvibypt the
r
t&l%tl%Erggﬁalgcggiugﬂgﬁggl%rdé%gi&?ﬁggﬁ%Ela@@gﬁ’?ﬁﬁaﬂs%ef?ésgﬁ‘fﬁé interact
Wpﬁlcthe hsmdr hedd etebteoret deticodhe taehisceen pODLDNOH sélfismgtdwn:la can
nS| n eb&ﬁ ? be basd[% on sen3|ﬂ% t echngl o i es
5 Hﬁﬂ SF imght dqvies Beeced &8 syppertt éevg%@drfg any cases
cBﬁﬁle'f’ély \éﬁmﬁ‘m‘fhﬁhﬁﬁt detiet 8@6r MGR UL thGcV@YEing BBFILET: As a result,

/or” the ke. Furthernore, the touch sensing device
tlmalganldéiebia@eqiromm &avinglappgros fotorde havemydisplayrehd npoiput means.

ThE 331G B wP rREPRL e e GR e et with no
bERRS kRS drIine@PAR 18 rRdnyWasdsi A Bl SkHAB GmAllbit wth it bR ERES:

that occur at the sane tinme (nultitouch sensing

serecn &gy ang mpuoihctionabiye whiohtis lv:@nydqeneﬁmdcfpnhmd h@ld @lh@romc

t he el d
OBYES Ees o B B PG BR8N e PRV SB oA Shlrdp ana
(ﬁﬁf@é hanli®er lagtdicdevive rogaet therRinBed ditRaticr whild\@héks do not).

el d" nmeans that the electronic device is
[001 03] The multiple touch sensing devices of the present invention are a

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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typically operated while being held in a hand and t hus

the device is sized and di nension for such use.
wax@apbasl of hand hel d devi ces include PDAs, QetT/ubzne/007585

Phones, Nbdla players (e. g musi ¢ players, video

pl ayers, ers) as, CGPS receivers, Renote

R r@ﬂlses aémn Eh%%émcﬁ dor 1{0@1@@92 {l'thg nf@a&%/ luitoms grd switches

S tq
BB P S oPLERED LT of i iiihe 14 BE R 0og torn of

vitieh leaue Hnsgiist ipietsior0dn theasérodn Ifac% qnaemslﬂgldletsma@ﬁthe
sensi ng devi ces, provi.de the_i nput neans g‘ﬂq‘ 21 ary to
device Protiea forlerices, ndrich #ena lnast eonsiflegedidpnddcidthe

scr :
DO, ©0F TRonE B R IEi) Bt B BaTAM dRINGEs hlfic
player aml the rlyspiaysie soﬂigupécb(beshbstmtlaﬂyrfﬂl the ienjet frabe wirdaes of the
ot her. tha he t h sensing.devi.ces. .As a result, the
RiHoP U (B PP B EIeRe IecE Aisasing dpyegary heRpundgy input
a8 P l)the@H@s@ﬁ’lay&%iH 1ﬁ'§§ﬁb§casg§1§ tﬂeeé/ﬁls?%ﬂlﬁ niddBE efRtRrmore,
nore aesthetica pl easing (e.g., shooth surface wth
ﬂm)tomle M1I@a1®slccs mlay netﬁ)gurah@ genenamgonugkﬂgnaiaasso@ated with

S R oy ol P B st Bt AR o At g ARl

fehRohs AblEdiske \Jelelt, PERATNSd, Next, FesAohadidl Meh¢l Alternatively or
el ectronic dévice that are operated using one hand

addidionalia e biston fenaiong oy snadeds wdume gnianeé volumerdonded

IBBET < ondihyy BudioBLRgp Rt cspindt e BhidifrShoL bE: 2
Eaﬁﬁ@ﬁionf ihe th s%ﬁ@ih%defvﬁkfe@'hﬁa@@e%’onﬁ@&ﬂeﬁ @6 prvide vasuahand

el d devices, which have limted space avail able for
infepuetioniodpdisele svhen sad wheterihe tghesocsan i Biyple a touch (location

T EURE g IR ot 1) SLARSSon BREhEL IEREIA O
toddBcren) thovisial éfifotrhationtrhey beunotided dl ltmeygr@f)hlhﬁ riikpedyd
devi ces. have begun to nerge into a_single hand held

P@é\vlpa%d pedited thedalenscrpsonds fhe e Soibe t%&hﬁﬁnsﬁl‘ﬁ‘e‘%@sﬁn& or
%ﬁ%gf‘gés‘éﬁ)ﬁ%%ﬁh %&o&&g&ﬂ%@n) ; fbhé ﬁﬁ%fbg accl %@isﬂ@d @eh a visual

e ‘necessary buttons an ecreasi ng
ﬁedftﬁask gystanh thah & ddpaie a&adymﬁmgctheeasuai gtitoind of ltlnaetoocfh duinface.

ORIDaTCe it Vol Tk S5 FrgninibeLids bR HhacernERe

e‘I@ﬂeﬂt@ %&in&pcﬁeae s% &ate"éﬁ BB With @hé LHgRE efeﬁi%ﬁtsdﬁfﬁ@'t the

"hand-"hel d. I'n oné particular Tnplenmentation,
visvel hiafage Iqhdutgmge/lﬁments 813y bﬁunsappeqb tca‘ghe rsezaed codrdindies plllcz]uythat

iS.C ed.to substanti al | th ntire fron

P@{ﬂ 8 o] S o yadtts 3 verfta bEGUAT Mbfer copinates
PHER 0B @)Eh?ﬁ}ﬂg tHE VisGA SudiR c‘hQﬁgﬂ% bIB{eYits RRHbe IBRASveEs such

the musi c player and in sone cases is the only input

aydighbemitiing diedesothat, illumimateshe boush rssxfmg: diow iesanplagtpe hght
onf| d t rate contro s.associ ated wit
GOREA Y B a0 n g Phiir i e | RRRR DTl
QUG MBYmiACddaddd chPBe fding tih ONS. Pakgi Né@ /075,964,
Sel ect, Pl ay/Pause, Next, Previous and Men
1&/}7@’5&9&411@@0{,07@;520 or PCT Publication Nos.: U82002/018953

US2004/043479 and US2002/019027, which are all herein incorporated by reference.

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
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additionally, the button functions may include vol une

up and vol unme down. [00105] In any of the enbodi nents
walemenpdsed or contenpl ated by this specificatiper/usie6/007585

touch sensing devices may be configured to provide

visual information to indicate when and where the
of grigEHEd B EAUYIng specia) pHRES Y BAICT(qUbERR 4 BT g 1 contact
wHitSthe ?c;mﬂlsgrét&u 60 ther¥isBRo AP S Nh PR 00 b B dserd 5?6&1@ €
case of a touchscreen, the visual infornmation may be
dpviow.i dednbimplomegtiatad)itiehandhalgldayicp dssidnifigmed tdednisedne or
the touchscreen. I n the case. of the touch sensjtive
e quies B RIBYieR Visedl terdbagoisdng PRFARE ¢ topehes. n another
: ) R 998&%9!' it
1@@%&%2%1%29?? g m t ﬁgt [ écggsépabl e gft% %Q% fllﬁgﬁtf%ég BHdk on the
tatichsatfasy, idetett a toficlt ingh¢ anee bf theriisuabfeeflD@kOE]d tdiperform an

vi.sual feedba system.may.i ncl yde vi sual surface

3 tﬁ%@?ﬁ@ aésfoé?l‘?g%t‘g‘?(h %/\}‘?iv&waﬁ%ﬁ&l?@fésepar ate or integral
[00108] t he S@RZé Nk BVEITRRISS bédh d&ibed!ih Sertis D abvepdl ptdeRed
changi ng el ements may be mapped to the sensor _
eobodiianis, dhers arstaltetations, aemiwsaticns, aridsequivadanis, abiech fall within
changi ng..el enents ar e 0 r.t.J ar _sensor :
OGP RERELATEY R0 B Fin bR PR aR iR acgpative
Welya 89 irsle@lefRthS niBMode and biSiitatdediof & bseht MFehticnt is

emtting diodes that illumnate the touch surface. For
therefies mfendpd that Hietfoldesving eppandyd pleirpebe inteprsted; as isgiuding all
romatrix simlarly.t h nsi eVvi Ces..
ST e lomBrb b Bt e S REIARA P Bl gng scoe
oPeteasttseNomvedi075, 964, 10/ 773, 897 and 10/ 075, 520, or
PCT Publication Nos.: US2002/018953, US2004/043479 and
US2002/ 019027, which are all herein incorporated by
reference. Alternatively, the visual surface changi ng
el enents nmay be enbodi ed as el ectronic inks or other
col or changi ng surfaces. [00107] If used, this visua
feedback feature allows the display of pop-up buttons
and indicators around the touch surface, which can
di sappear when not in useor required, or glow ng
special effects that trace or outline a users fingers
in contact with 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 npl ement ati on, the handhel d 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
feedback. [00108] Wiile this invention has been
described in terns of several preferred enbodi nents,
there are alterations, pernutations, and equival ents,
which fall within the scope of this invention. It
shoul d al so be noted that there are many alternative
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ways of inplenenting the nmethods and apparat uses of
the present invention. It is therefore intended that

wo b@efoadshowi ng appended cl ai ns be interpreted BST/US2006/007585
including all such alterations, pernutations, and
equi val ents as fall wthin the true spirit and scope
V¥¥hatjieclaingedsist i nvention. What is clained is: 1. A hand

eld gl [ a first touch
gen5|%gls§g\ﬁ}?lgee cg@é{ (%’V}Cn’ %‘% rs{égr egi on of the hand
hel d efiettouchisensiieydesice laciledbineefiien@ glodwhSIRMgi NG electronic

gevlce ocated in a second region of the hand hel d
Y& Ahi ¢ device, the second region being at a

di ffegentnh akrehis %ﬁn{i@e%n%lﬂl&lah&f iﬁta s%@%{dﬁggf%& g lﬂﬁﬁ Getd

hel d electronlc evice ectroni
de@tmmc wlcree thietsecbridregioaibring af & diffeeentdospivh Shafmqhaﬁrst region

t forrrs a .view ng region of the hand held
tggk‘?%jr# alg%r ¢ dgyige-wherein the first touch sensing
r
glevi Cend fard Hewaectﬁﬁﬁ@ml&oa%'r&é@a%ﬁ cﬁﬁﬁ 1 Iﬁgﬂﬁexﬁda%%ﬁg I

in the view ng region of the disp
disgley thahfarmd ewiiewingsegier f thd hamd hd:ld |etacﬁomu deviee, and wherein

Q a.second di that f.arns, a
(R i ePdgRRE V1608 1B i per Bbfeuies Birabintay indhy
v@@[@@gﬁ)ﬁ%fmgma}t ouch sensing device is a second
touch screen positioned over the second display in the

%econbhehandihelyl elegfianic ddvicerns redted i cldins Bl faytherdoniphising a

RIS B ROEO Y e SRt SobFE B S et covis,
siddehe@tintthesdandtdueh derRlRtdekRBii£a SR¥hE Buch @&e%‘ﬁésﬂh&wd over
t he second display is positioned on a second sid

the seqpaf dismlaydn dhetecprthyigwinguegien of the S@@@&@S@me be| ng
4 ocatpil opR gélcf aeéJb%lJ Jigvtgl\’ cd 'rgcﬁteg ?% Flr-%;li 3&211(56';%1}1 ﬁhei %rét display

el ectroni ¢ device as

ipositiosedden 4 frst bide of tha:thaﬁdi ﬁeld@lech’@ﬁichﬁﬂﬁze Peddvherein the second
(%I ectroni ¢, device, and wherein the second side is the

selpy singaitioned o2 segoad side @f redand digldelerdspnicedevipe, thesecond

ﬁ@ge [ as recited in claim?2

i er e?; o?ﬁe sgé%%tt%glg#lggny ng device is a touch

Sensi Thetend iefddecttoniadevitean rédited iaodinh @lwheetie ¢lie ©Ri dde is
ce.in er than the view ng region of

t?iﬁ %foar s %@the %%a?ﬂ@S E?HHO% EVIé?aé‘é‘fl MEITEn Hhesopendgsde is the

BReiSIRArk halhlfWRnR dbyidie display is positioned

on a first side of the hand held el ectroni c devi ce,
@nd whier lsind hellecls@mmiddvingcls rewted iim glathe 2iveleeréia the second

R R e e R BT I R b lecon
QRRRTh b edib ofhlef flan Sk Bewing region of the display.

7. The hand held electronic device as recited in claim 6 wherein the display is
positioned on a first side of the hand held electronic device, and wherein the second
touch sensing device is positioned on a second side of the hand held electronic
device, the second side being located opposite the first side.

8. The hand held electronic device as recited in claim 6 wherein the touch
sensitive surface is provided by a touch panel or a touch sensitive housing,

9. The hand held electronic device as recited in claim 1 wherein the first touch

sensing device is located on a first side of the housing, and wherein the second
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8. The hand hel d electronic device as recited in claim

6 wherein the touch sensitive surface is provided by a
wo omeloogsanel or a touch sensitive housing. 9. HGEURENE007585

hel d el ectronic device as recited in claim1 wherein

the first touch sensing device is located on a first

teychingaievich és leedied Ay a seerndwiderafithe hovsingehssaecndaidatyping

ted on a second side of the housing, the
gg&ﬁéghéﬁﬁeﬁgglng opposite the first side. 10. The

1oand The han®h&lé eleottbsic device as asité®ei digith 1 Whedeid anldast one of
wherein at | east one of the touch sensi rlg devices is
thesfoush SR dRY18e% I8 SelRpiad fam ¢ Byeladdr douc penAbYrshaygingrof

dd iR Hekdnfl &S Jeoﬁﬁé:%)g@éf r?sﬂ% JHEI%J[T %ed}back system

conprising a V|sua t eed Hemza

cppabld afi prgvidingwaduabstimmuil to 4 uah tslmfubh of tlrefead:@s‘(ﬁnet dfeheouch
| east ,one of the touch sensing devices. 11. The hand
SERSIRE VEEE T oni ¢ device as recited in claim10 wherein

1ghe vingwahd ﬁém %}é'ctromé d@'@xﬁ@ Qgr&ﬁeéll?ﬁ%éﬁggﬁp%h&]emg LRulf

the touch surface. e hand vice as recited
st1muh|1amappeﬁ tovbleer Ensoradlerhﬂﬁasd)f tbaucbyatfacgensi ng devi ce

ch osi ti,oped  aver i spl .. 13. The .
1951 THAHROT B8R0 0% bl BL TSIy e Aufras ety 1pyrd sensing
ddiiseisolish &%&I@@ftﬁﬁea Bvdriad disgife entire front surface
of the handhel d device. 14. The "hand hel d devi ce as

18eci fldd hard keldidavite as repliedinel @im2whéremsthe display osiednfigured
S i n |ce i a 15. The hand hel d
t%lglgﬂ&ee‘gg ff t%c? ﬂtttglegia'ﬁ‘@’ gd%er VI wherein at | east

1ane oy %Hn@ﬁeﬂ& dBEcél8yiceRed B AailOLEI BRASIen 3 RO 1BEch
16. The hand held device as recited in claim1 wherein

seireng dayeds iseimichgadievi ces are the only |nput means of
1%he l:ﬁn %Ql% 18' %}4411%@ %%citedr Hx[(hi] rar{] OI}QO wherem GF1ea3: iopg d touch

recli te In C ouch sensi ng devi

s&tﬁqg@ddwd@déhtomhueﬂsnmnmsi&lgve touch sensing devices.
. The_hand held device as recited in claiml1 wherein
1t5he HaR dapkheld devire as ropipdimedain 1r Wéﬁqel%t@ﬁ fetch seagig devices

i ncl ude any
%éi%%gllhg’gt J@g?g&%&ﬁ&%@@&g eI d el ectroni c device,
1(7 onpflihs hawd held devist agrechedlinsgiiayl vhereirettic osuch sthsing devices

% Iﬂ t he housi.ng; a, touch (fen3| ng device | ocated on
’dtog?lﬂ%apé?ltlf’ﬁg’q‘m&%ﬁ% QHES-second si de bei ng

1§P POgint GahdRelfl dEwibe 84 ARited in claim 1 wherein the hand held device

includes a front surface, and wherein the front surface does not include any physical
actuators.
19. A hand held electronic device, comprising:

a housing;

a display located on a first side of the housing;

a touch sensing device located on a second side of the housing, the second
side being opposite the first side.
20.  The hand held electronic device as recited in claim 19 wherein the touch
sensing device is sized and dimensioned similarly to the display and wherein the
center point of the touch sensing device coincides with the center point of the display,
21.  The hand held electronic device as recited in claim 19 wherein the sensing
nodes of the touch sensing device are mapped to the display.
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20. The hand held el ectronic device as recited in

claim 19 wherein the touch sensing device is sized and
walovesisoned simlarly to the display and wher BCTUS1066/007585

center point of the touch sensing device coincides

with the center point of the display, 21. The hand

el d Ahedheldreyicgesanamisiigir ecited in claim 19 wherein

t he i.ng. nodes of the touch sensing device are

nappzag{bt%gﬁ i spl ay. 22. A handhel d .devi ce,

conpra sshitd arrandediesit dgposeddinderd€4ih @h odlef angrRe®Nthe housing, the

di sposed underneath an outer surface of the housing,

SEINOT S AREsFICAt being erdigrasidp slgteshive Perserees of gn@bicsten piHeast a

pBﬁﬁﬁﬁﬂﬂﬁe%%mﬂE%ObjeCt on at least a portion of the

housi ng. e handhel d device as recited in claim
232 wighediandiidiedsdcsareataddn gt wigsrein shd deas@riiiangement
housing so that the entire housing is touch sensitive.

coyers feenHERRHSINg sadbaldee ity BeRSIREIStoNcRISaRTHEVR2 or 23
Mher el HahéheREASALe A EARISHRMimb 52 8r 53 WhbRA Mb sﬁg ?re

arrangenent capabl e of detecting the presence o
attiapgenoend iscbinelttpoatt s¢rser smareetrienecaple of Hetedtangathe prksence of

device a ecjt in clainms 22, 23, or 24 further
%%%%%ﬁnﬁﬁ%ﬁcﬁ?tg’g? I%?;‘;“ep%@%ti oned within an o;eni ng in

25he Mo Halghel RASVi& dsQBGASALEERs PRSIt bPne %rﬂ%?éorﬁ;lg}%_in a
di splay. 26. The hand hel d device as recited in clal n%

displayspdsitionpéwithirgardpshing in the lswaingf awidbmokh soysngrositioned

apabl.e of providing visual stinuli to the outer
Oglﬁllr)ﬁ%gggpga?" t he housing, the visual stinmuli being

26Bppethettand held H6VisOks RIREEH Hait 24-D$ A&ARS 86mprising a visual
arrangenent. 27. A nethod for operating a handheld

ferdbpelesystegngapiakliend prajediag wisnrlgimufi tg thsewter sirfactiefthag
i.ce;. d i, Nj th b d th
T R

atfaggdss@n. 28. The nethod as recited in claim27

wherein the step of determ ning the user includes
2det erhinsthed foreperatingadinadielddevine cguwrisingd. The met hod

as regj 1 Necl Al rel S of determ ning
The SELhfhulfiog BTt R L RdlBIERl) OF The
user debminfipetheebdrddsason e iukatk touclgl ai m 27 wherei n

the step of confi ring the handhel d devi ce incl udes
sett icﬂﬂgwgﬁﬁ? %@%ﬁleféﬁ%pﬁ:@ bRssdprebg Uty ce. 31. The

Zg‘.é: ?:51215 ?eé?%ﬁégggggédgﬂ %%aﬁrg@ﬁghéi\gﬁ d feph BaRMHiRRe the user
includes determining the handedness of the user.

29.  The method as recited in claim 27 wherein the step of determining the user
includes determining the identity of the user.

30. The method as recited in claim 27 wherein the step of configuring the
handheld device includes setting the buttons of the handheld device.

31.  The method as recited in claim 30 wherein the button settings are based on the
handedness of the user or wherein the button settings are based on the identity of the
user.

32.  Themethod as recited in claim 30 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
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handedness of the user or wherein the button settings

are based on the identity of the user. 32. The nethod
w@gooemedsbed in claim 30 wherein the buttons areCbasmde/007585

on relative mappi ng or absol ute nappi ng wherein

E? te mappi ng, i hcl udes, providing one or nore

FlrigPusignashe wheteingglatlvemapping gw&ldes cﬁ’@fl@ﬁaﬁil&ﬁ figst hand

éi‘éﬁa?h%eﬁbﬁtah 82 5600 Ward ﬁgﬁﬁ%&éﬁﬁﬁ'ﬁg Qﬂ&g/een the first

si gna generati ng button si aseg

andsseimedtand stpnilspandzgenerating] ahh‘ememgnerl dheddi orﬁheraﬁfurme

|nclud ratln aflr t hand signal; generating a
RELFeHF ﬁgﬁ% ‘?@‘WQP ?% ng the difference between
e frKsSheRbd a$ Fe%ﬁ&fimhﬂﬁﬂl $1 $habk thasd 9? H&Eﬁhﬁ% tHe user
button signal based on the difference etmee

ip¢lpdes: and second hand si gnhals. 33. The nethod as

recite in the step of determ ning

t he d%§VKW%§FﬁﬂE§%l &g th basel i ne hand si gnal s;
genergibRgng a"éu:fréﬁfli{an@ SiRflalSiiEma useh %b@tlié%ﬁﬁd@l@@&uéé“ e
handhel d devi ce; conparing the curréent hand signal to

at | €R¥IBAB tlmenh@nﬁar@alsﬁomﬁ ddast enedbagelinerhand snggalaand
o on LS Bl DR R0 o W S Bl B ine hana

stdgralsm 33 wherein the step of determ ning includes
determnln if the current hand signal is simlar to

¥ne ofh etfﬁ%t 16 dereriied mahimsidgwhersinghe slep of detanpiginigfinglhdes

i ithe DO Band Sof 1d SR 1ol 8 e A% Bl dfing sigmals or
dnetea:muﬁg 1ﬁ/thecuzrrcmt hinel digseld diffefvanthas ogdaf e ©agalias pamo

ight and | eft hand signals, and wherein the
S&Wﬁ acteristic of the user corresponds to the

Fandednessthod ad ﬁ@l‘cé{ﬁﬁ 1a1191r33VWﬁérFﬁ1r}hé b& eﬁﬁes Aﬂd&?@ﬂgsﬂ gl

signals correspond to a particular user's
carrdspeind e iight dnd lefh hamtdignals tihd whkreihthe thamctensticashba d§er

to the.i tit f the user.
corresponds 90 the handedness o the user; or wherein the baseline hand signals

correspond to a particular user’s hand signal, and wherein the characteristic of the

user corresponds to the identity of the user.
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