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BACKGROUND

[0003] There exist today many types of hand-held electronic devices,
each of which utilizes some sort of user interface. The user interface typically
includes an output device in the form of a display, such as a Liquid Crystal
Display (LCD), and one or more input devices, which can be mechanically
actuated (e.g., switches, buttons, keys, dials, joysticks, joy pads) or
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typically configured to present visual information such as text and
graphics, and the input devices are typically configured perform operations
such as iweubsgemsmands, making sel ections or noving aPCWUsee0600833¢€l ect or
in the electronic device. Each of these well known devi ces has

consi derations such as size and shape limtations, costs, fynctionality,
conpl exi tejectically aethatediste.Ge tourlRradst 8" AeHeuriCreans) ddbiegHisRRY: ife Y

hand- hel ¢ el ' i ce, . i ¥
posi 11 onduPsAN, Faidusia tpegesel BB RaTREIL Suct & teR S 8PSy ce 1or
easy Vi ewnaoud idflt dbiebP¥rangpieainy copfigwetapédormfopdratiompsliciiess ces.

[0004] Figs. 1A-1F are diagrams of 'various hand-held el ectronic devices
i ng! udi lng'ss’udng esmmdredsa making reetectio@d qrANGVINGAR , CusseDar sefectari ig. the) | a
medi a player 10C (Fig. 1Q), r enot ontrol] 10D (Fig. | . 1CE
g Fi 0 |E)e¥efém1_'%dé\ﬂ§gm%ﬁ“e°1 S?FVY?j'. '%rl‘qi')“? 4“3"!?‘3@5{%-7"33“5{‘1%%%&&;51‘ s 10, a
I spl ay e ' NS} i i,n i d which
can be séae%‘ns‘%%:rhﬁﬁéhég%q@gfe%ﬁﬁ& ?dr)l&tshfemﬁgg@?‘ﬁg' a?@b{%){}?bgﬁ{ya%gi{ﬁyﬁgned : (r:1 a

first redjeotakeh inbe wcouhir omen designing ibe Eandrheld eleetrenitedédes. alnso

I ncl ude one or nore input devices 14, which are Lcal ositioned in a
second r d§P¥ncages; HeeLser igriacacisi pasiioned,qn tthgf h’@nﬁiféﬁ?a@r 1‘%‘?” 0005] To

el aborate, fthe telenh 3 ' LG L S [ u S a
char act er5”5ftPC§)r Qghtﬁgall%-gq g‘g@aygﬁgfo!‘ #Sg?qdée\@?@egf ?hégid%a%s?? ngl %Jﬁg er pad
and in sqﬁgniﬁa@ggnq)frtﬁéliwtl@w@d. The PDA 10B typically includes a

di splay 12 such as a graphical display, and input devices 14 such as a

tsty! usI lbe[il_sﬁﬂ‘l;]ezi sthigs tlaﬁ‘lcrdﬁ site edaggaras bof ¢ varousTHERNsERld glegionic oc

I ca I nc ' 2 h ' [

put dedeies aiadBa ol ditela eRPuAT AR Wi Tl an A BR KR g, Y "
manuf act u Gkdry pie} A0E(RYL £8), d Rimoted cdtRAr 10MQFigCaD)! ardiinferSiOEIe
exanpl e of a nedia playe hat”"i ncl udes both a di'splay "and i nput devices

di sposed (fkxt1B)p ahbdea GRS heduld HOFr gt B )coin each nfdhegpidexides ithd udes an

I nput device 14 such as a keypad and . nma
di §p| ay 1displayd 2 ameich iqﬁcw}é% inside the %ogsfingrjm o t?\%tdehv?é/ee 10 ST

can be seen through an opening in the housing, is typically positioned in a
first region of the electronic device 10. Each of these devices also include one
or more input devices 14, which are typically positioned in a second region of
the electronic device 10 next to the display 12.

[0005] To elaborate, the telephone 10A typically includes a display 12
such as a character or graphical display, and input devices 14 such as a
number pad and in some cases a navigation pad. The PDA 10B typically
includes a display 12 such as a graphical display, and input devices 14 such as
a stylus based resistive touch screen and buttons. The media player 10C
typically includes a display 12 such as a character or graphic display and input
devices 14 such as buttons or wheels. The iPod® media player manufactured
by Apple Computer, Inc. of Cupertino, California is one example of a media
player that includes both a display and input devices disposed next to the
display. The remote control 10D typically includes an input device 14 such as
a keypad and may or may not have a character display 12. The camera 10E
typically includes a display 12 such as a graphic display and input devices 14
such as buttons. The GPS module 10F typically includes a display 12 such as
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typically includes a display 12 such as a graphic display and i nput devices
14 such as buttons. The GPS nodule 1O0F typically includes a display 12 such
asgr aphi cwois@loaysoand i nput devi ces 14 such as buttons, pamascovc®0ss@9 cases a
joy pad. [0006] Recently, traditionally separate hand-held el ectronic

devi ces have begun to be conbined in [imted ways. For exanple, the

tel ephonegrb%id@§plﬁg%'ﬂldfiﬁﬁ@ﬂ B67lcdd 14 stiare aEBOLERS: afilth @6&\@'&%%9@@ has been
encountered Is in the way inputs are made into the device. Eac t hese
devi ces hpad.a particular set of input nmechanisns for providing inputs into

t he devic of these i npuyt. mechani sns are generic to alJ]l the devices
{e.g., leomqégﬂft on'}emillye @5@@9@8 eserpératem@ngrh@idt flgctrapie glsVicgeneri ¢
are typi g ' ; ngt Lty vige. By way
o o B b RSO I e LR SRR VL ORI Y
typi cal | ynasrddeesie contbined | withetRacPAd10B. | c@sé pisblsndiisst ¢Asbbeépns.

[0007] Thus it is a challenge to design a nerged device with |imted input
devi ces veRgesitergdvisripelhg why doputisganehmagiedintatiaa daviae: s Epeh afdtrsdevi ce.

i ' DL y . -hel d
fovi cos RIS s §Bhtcber 53 & bt MRcaniis fof s FHIrE Mol Eingd et uce
the user @é\ﬂcé.abémeooﬁ/ﬁiéﬁétihﬁutsﬁ%%ﬁanikmg-allj'e"de%Hc‘t ta@lttﬁe"déviéﬁslt@g.case of

hand- hel d devi ces, space is at a prem um because of their snm ze. At
sone poi npowére betios) nehileratbets apaaeton Theeoey ithat bee hwisgerdric @he

necessary; button n witches, etc._This is especially true when
consi deriWB'Clah\étge&ﬁ@%?ae@eadB@‘i't@ngn%ﬁt'ﬁn@ﬂtXp@ ajne Wlﬁ‘quypiB\)éIW%y Ofkes up a
| ar ge amé![gnP qjﬁ%e It S 5 Qi t n‘ﬁmr- of il evi ces
beyond sone @é@l , egﬁg%éelbélwou %Pﬁ%te%%{dgﬁgédcrﬂe@%de}gt e”gi éee" [)b?'%ﬁg
di spl ay. typiwaligincltide & nunéricokdypad frivat [easieltws dedichtddl agtd®) on the user
because the user typically desires the |argest displ %NPOSSI bl e.

[

Al ternatibQ087]to athumioad challerge ipudesitry aceergrss idgnseswithylinjied t o
' too, Wl ,often.l eqve.a negative

i ncrease .the size of the device. Thi ,
i npr essi o'hp% (_ievﬂ&e%r V\Bﬁ'@&gs@dﬁrs%uﬁﬁém Bfe dRdivated IyHE FUNEH 1 fi cul t,
and at sof&iRQ! Ak will R Sppreciated, NEisdREr&AbRE $RE®S cvRrload the hand-held

~ devices with a large number of input mechanisms as this tends to confuse the

user and take up valuable space, ie., “real estate.” In the case of hand-held
devices, space is at a premium because of their small size. At some point
there is not enough space on the device to house all the necessary buttons
and switches, etc. This is especially true when considering that all these
devices need a display that typically takes up a large amount of space on its
own. To increase the number of input devices beyond some level, designers
would have to decrease the size of the display. However, this wfll often leave
a negative impression on the user because the user typically desires the
Iafgest display possible. Alternatively, to accommodate more input devices
designers may opt to increase the size of the device. This, too, will often
leave a negative impression on a user because it would make one-handed
operations difficult, and at some point, the size of the device becomes so
large that it is no longer considered a hand-held device.

[0008] Therefore what is needed in the art is an improved user
interface that works for multi-functional hand-held devices.



large that it is no | onger considered a hand-held device. [0008] Therefore
what is needed in the art is an inproved user interface that works for

mul ti - f unwoi2esalo4dvand- hel d devi ces. SUVWWARY [ 0009] Di scl eseash@c@ss49 s a

mul ti-functional hand-hel d device capable of configuring user inputs based
on how the device is to be used. Preferable, the multi-functional hand-held
device has at nost only a fem/phyg¥ﬁqMApyttons, keys, or switches so that
its display size can be substantially 1ncreased. In other words, by

§I ef:”f Con | e, HisdprebRaret ¥ 2 i RUACRRED nbO Tl el RO 0o "
| ect ronil0%4 | _ !
ai sl oy, KRB et ekt Bhesy oifhow Eﬁ%%@i'i“’?ﬁ%?’Egif'iy"r?ﬂeféfﬁ"ébﬁiLﬁi?,

or at | eahte rrgli-fuacksnaldandriicld elefizechas dtrronst enly fadfiewy pysieal batnsy oni ¢

devi ce. [0010] Various enbodi ments of a multi-functional.hand-held device
are di scUeysdopsmitehas tse that discdiselay iz §an b %S%%Wg elCred368e Skilled in

the art w.|l ciate t ' I Bt ' hAr Wt h
respect 1nen SBR6FTHE Buiing BCbliins, K86¢, B sAftcley BT fon
var i at i ongrftel Jese cRIEBOHIBEVIGe, Aidelithores ishiHface BRbEBORBER AV allaie @b THE
DRAW NGS [ 0011] The invention nmay best be understood by referenc?ﬁlﬁo t he

f ol | owi nga dexgeri display. t AN@mately dbis tretagyn wallch allew @cé@ﬁ%ﬁaﬁy?l% awi ngs
ont €1 o 08 2hang AR 8 B el HAPIR & S iSaf A o
hand el &R BOES: o B R R R e T o e EE i o a1
a front velegtrohicaleied- hel d device with at | east one button.

[0010] Various embodiments of a multi-functional hand-held device are

discussed below with reference to Figs. 2-28. However, those skilled in the

art will appreciate that the detailed description given herein with respect to

these figures is exemplary and not exhaustive and that many variations on

these embodiments are possible.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention may best be understood by reference to the
following description taken in conjunction with the accompanying drawings in
which: _

[0012] Figs. 1A—1F are diagrams of various electronic devices.

[0013] Fig. 2 is a simplified diagram of a multi-functional hand-held
device.

[0014] Fig. 3 is a perspective view of a substantially full screen hand-
held device with a limited number of limited buttons.

[0015] Fig. 4 is a front view of a hand-held device with at least one
button.

[0016] Fig. 5 is a diagram of a GUI separated into a standard region

and a control region.



[0016] Fig. 5 is a diagramof a GU separated into a standard region and a
control region.[0017] Rg. 6 is a diagramof a GUJ separated into a standard
regi on armto2oemotsosl region. [0018] Fig. 7 is a di agrampefi/s26cloosaepar at ed
into a standard region and a control region. [0019] Rg. 8 is a diagramof a
QU separated into a standard region and a control reg| on. [0020] Rg. 9

i | | ustrat pgosp]exenplare ifaGihgfph of 1 640 stdn'créﬁi frééﬂ%)

exenpl aryPgGUI ;Ior a (9: phoneg [ 0022 @I%, 171 %? ustr es an exe ﬁa

for a nmedaad gl conérol r@glOQB] Rg. 12 |IIustrat es an exenplary GJ for a VI deo
pl ayer. Rg | ustrates an exenplary GUJ  for a gane player.

[ 0025] RgPSéllb]IIus%@at;eésQ rliggeam of 3, G| sepsirated: ke ran standerdb regign 15

i1 lustrat QU for a GPS. [0027] Rg. 16 illustrates an ‘
exenpl arygﬁgﬁr}} r'%;PéQPrﬁte control. [0028] Rg. 17 illustrates an exenplary
GU for a[0@DBE]t op. Figd@ 9 aRdagikin Idf'w@mataﬁréﬂéde#ﬁ@'@ afandgkd régibna main
menu of a multi functional hand held device. [0030] Rg. 19 is a Side

el evat i on@h4 @vgontipl €8@eB. section, of a hand-hel d device incorporating a

hd ' .. 20 N { i nput devi ce that
conti nes. 00RHT sena Pl Setielbt 2t m'@vg%@mere% ovide x; y and 2
conponent p0EREY tOUFi@edo il StPetes Ehgexe Ay GUBFSH% é‘éP[‘:Sﬁ(?hé’” view of an /O

devi ce that conbines di splay with ch’screen an orce sensing
mechani snf002233] FFlg 122IIu|straiesadexehm}m1y|©luI foream*@ﬁnaaplayeput devi ce.
[0034] Rg I n cross section a hand-hel d device that

i ncor por aﬁ%@éﬁj squeé'lﬂg??ég'ﬁﬁ%es Sl g Glihfqrsa ‘dd§pcl%a¥(ﬂrew in cross
section, poRqfand- Byl 438HGkERE LA H8MltSy GUI for a game player.

[0025] Fig. 14 illustrates an exemplary GUI for a camera.

[0026] Fig. 15 illustrates an exemplary GUI for a GPS.

[0027] Fig. 16 illustrates an exemplary GUI for a remote control.
[0028] Fig. 17 illustrates an exemplary GUI for a hand top.

[0029] Fig. 18 illustrates an exemplary GUI for a main menu of a multi-
functional hand held device.

[0030] Fig. 19 is a side elevation view, in cross section, of a hand-held
device incorporating a force sensitive display.

[0031] Fig. 20 illustrates an input device that combines touch sensing
and force sensing devices to provide x, y and z components when touched.
[0032] Fig. 21 is a side elevation view of an 1I/O device that combines a
display with touch screen and a force sensing méchanism.

[0033] Fig. 22 is a side elevation view of an input device.

[0034] Fig. 23 is a side view, in cross section, of a hand-held device
that inco“rporates a squeeze feature.

[0035] Fig. 24 is a side view, in cross section, of a hand-held electronic
device.

[0036] Fig. 25 is a block diagram of a touch sensing method.

[0037] Fig. 26 is a block diagram of touch sensing method.

[0038] Figs. 27A-E are tables representing one example of a touch
vocabulary associated with a music player.
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[0036] Fig. 25 is a block diagramof a touch sensing nethod. [0037] Fig. 26
Is a bl ock diagram of touch sensing nethod. [0038] Figs. 27A-E are tables
repr esentwogoan®4mganpl e of a touch vocabul ary associ at @dTWiS2#V6@08BUS | C

pl ayer.[0039] Fig. 28 is a block diagramof an exenplary nulti-functional
hand- hel d devi ce. DETAI LED DESCRI PTION i . MJLTI - FUNCTI ONALI TY [ 0040]

El ectroni ﬁ)mzaq']ce N U 28 ig! re ihfodka diagfarnc oF edre @xehipl@sv anllidkdenctinat ombi ni ng
separate hand-held el'ectronic devices to formmulti-function devices. By

havi ng a kandyheldmaviée.f uncti on device, a user is not burdened with
carrying, purchasing, and naintaining nultiple devices. Further, the user
Is not limted in the operations that can be perforned, i.e., the user can
performdifferent operations DEFAILED DESPIRIPTEYNce t hat woul d have ot herw se
required the use of a different devices. [0041] As used herein, the term
"multi-functional" is used to _define a device that has the capabilities of

two or noke trMULTI-6HRICTAEONALELEY in a singl e device. The multi-functional

device may, for exanple, include two or nore of the follow ng device

functi onaj0040%: POAecirehic daviveemanufacturetsalyare discalaveg ity adyantages pl ayer ,
digital canmera, handtop, Internet termnal, GPS or renote control. For each
new devi c@f £OMBINidG Aepatatenhand-belsy glagtiopica deviggs etOdgqrmc@?ultl HNEERRH| exi ty

dovi cee. St &7 YoliPaaf RDIE RulthRVERPRcVREL 5 BEE i Hof BuRRRSaOM . i
and conpl @xthjidg,! purchisihg, aht! maiieaihmgzmttiglé_icvides! | Pintther, \thefudehds devi ce.

[0042] In sonme cases, coOnmbing devices may result in redundant hardware
conponent Bot Nrhitedh iratheooperatiops teattcantbe perfagaed f of., the usen @ndpefenent

oo e Sebah s b 9 SRRRR A Mg MR CUPLRSETRR IR S, e
must be 'nﬁ‘féeus%\’(?ﬁé AtfSentyslibss more, each device functionality typically
nas [0041] As used herein, the term “multi-functional” is used to define a
device that has the capabilities of two or more traditional devices in a single
device. The multi-functional device may, for example, include two or more of
the following device functionalities: PDA, cell phone, music player, video
player, game player, digital camera, handtop, Internet terminal, GPS or
remote control. For each new device functionality that is added to a single
device, the complexity and size of the device tends to increase. Therefore,
with hand-held devices, there is typically a trade-off between beeping the
footprint small and complexity low while still maximizing the functionality of
the device.
[0042] In some cases, combing devices may result in redundant
hardware components, which allows components to be used for multiple
different, device functionalities. In other cases, certain hardware components
are distinct to each device and therefore additional space and connectivity
must be made available. Furthermore, each device functionality typically has
its own programming or application software and, therefore, the multifunction
device must be designed with enough memory to accommodate all the
various software components.



Its own programm ng or application software and, therefore, the

mul tifunction device nust be designed with enough nenory to accomodate all
t he vari owe @itoy@mse components.[0043] A personal digitacTassesioessts ( PDA)
is a nobile hand-hel d device that provides conputing and infornmation
storage and retrieval capabilities for personal and/or business use. PDAs

are sever m)ts)gﬁapab'A\egé\{gf)héla&ip'{tgﬁa%@f gﬁﬁﬂf ?‘ssé?rﬁobi?é‘%ﬁd%mecfe%id%”d

appoi nt nme hey ar SO O of “ taki ng not es, performng

cal cul at i tinet, proaigies Gontattingnass avorgatiomdtarbge tandnietriene lcap&biigesfyr al so

i nclude functionality for playing sinple games, nusic, and other nedia
files. ExRAffH083 ghdfoniyisingss vige. ?mﬁ\s:alrerﬁ@far@ﬂy eapbie gf kesking. ngroes4] Li ke

dovi cos.  THAERRENCAEES: nrEBR A Rborh sy | el At BB RO LR RR .  vor
in conbi n@éknggsﬁ notdd) perfoamihyg calthiatioRs,osatihd ,Oﬂsatﬁrmegéébyinéseaﬂtﬁ@@cgonic

m ni - keyboar navi gati on pads, and/or soft or fix fluncti on buttons.
[ 0045] Cemgilph&hds may atsbinaude: figndtionalityt fourt playingvsiaples gamas, comsigct t o

ot her tel ephongs usin cell yl ar netwg Cel.l phones ically include a
transcei v8h9s 8 qfra?ﬁﬂﬁafﬁ'ﬁﬁg aLgﬁ@"?Fg%%iinrﬁg’pﬁel'%%é%@altp\éB? B@Qﬁ/ra@ﬂs such
as a navi gafkpgrpad for traversing through a display, a keypad for making
nunmeric entries (and in sone cases al phabetic entries), and soft or fixed

function p004dds. Fdikexaostl kand-hehibdgvices,| PDAogsicalhe indlxds af displayon
button is used for starting a call and another fixed function button is

used for @REIGOHS dRPYL dq\?MG]Tmmwtpﬂ%@@Sﬁ%ﬁﬁcmﬂﬁ@ Wk-lsaﬁlld truchor ns.
i i : . . t put i C.
Misi o i asgeenciifedBol B, opfiRaiohiagth, < R PSRRI oo BHir cost on

temfo isC. ' er il dadsi ' Cfixiceion MEMOIY,
Syst om okeypetiss. mitisicybBhrIe! SaVigich™ dals) ld/de Qrf G FREACARREon TeMOT Y.

di splay, audio |ack, data port and playback controls. The pla
t ypi cal | ybudonside features such as nmenu, play/pause, next, previous, volune

lrjg’spggfl SYﬂ)BﬁE]down'CeMp %?le Iaar1 enr18bi er t?elésﬁhnanleasrth%g a ovsvI aC u%le? c? rcgn}lgctrmSt

to other telephones using a cellular network. Cell phones typically include a
transceiver for transmitting and receiving telephone calls, controls such as a
navigation pad for traversing through a display, a keypad for making numeric
entries (and in some cases alphabetic entries), and soft or fixed function
buttons. For example, in many cell phones one fixed function button is used
for starting a call and another fixed function button is used for ending a call.

[0046] Media players come in a variety of forms. Music players are
generally configured to store, process and output music. Music players can
be based on the MP3 or AAC format, which is a compression system for
music. Music Players typically include a microprocessor, memory, display,
audio jack, data port and playback controls. The playback controls typically
include features such as menu, play/pause, next, previous, volume up, and
volume down. Video piayers are similar to music players in most respects. In
some cases, they may include a data storage device for receiving a removable
storage medium such as a DVD. The iPod® media player manufactured by
Apple Computer, Inc. of Cupertino, California is one example of a media

player.



sone cases, they may include a data storage device for receiving a
renovabl e storage nedi um such as a DVD. The i Pod(r) nedia player

manuf act weaodsyodgpl e Conputer, Inc. of Cupertino, CaliPoTrisacscmossne
exanpl e of a nedia player.[0047] Handtops are general purpose conputers
simlar to laptops, but in a smaller formfactor. Handtops typically

i ncl ude al%ﬂnﬂ’] ay apgnétopsldre l%ﬁbfé&aﬂrphrpd')éli)é@d’lpl:'rt@s sinila to laptopsj bued
diagram of a nmulti-functional hand-held device 100. The nulti-functional
hand- hel dndavsmallaroformtfagios: etlaadtapsabpically ieludees digplayndid @ dulhgl e

devi ce. E@ﬁc}'h deééi ce 102-includes both hardware and software conponents 104
and 106, |b6ﬁr re integrated into multi functional hand-held device 100.

|t shoul qrdisagpi nt efig0ut id abiniKiffieUbibbrdrner bORMt-RadioRsl Aafigwicie 100 s
not limted to only two devices, and y In fact 1 ntegrate any nunber of
devi ces. (@091 00U MhHe muttefunmbiahaldearidzkeltictevides b00 integrabes siwieasthtvid 0, whi ch

ol Al it B8 RS R
or oper a3 h SOEAE, B Bne iR S, B0 WG S BPURKRY inffinalte Todes

mul ti - f unincaoral Bavd-peldldevieeerGy. et ahoulte beepsintertl ode thate thd-gnultixanpl e,
the progranmng related to the selected device is activated for use by the

nul ti - f unftnctendl hanctbeld devire/10Qis motdimited kaamyigvadgvices landemay in

the U base .sel ected device so that the inputs nade

reconfi gugi on t
by the gséFPg};?g@t%laQthT Qfé&vtcési n use. For exanple, the functions of
any physi gd#gg“onﬁu#tﬁMﬁ&i R8I Qévick 208 Ao WMRIUdeaSsweifdH 1 D0t AR, thawi t ches

or dials reconfigured to correspond to the sel ected device. [0050]
However , alleve priidfunciionadleevice 100 to bewvdtdhedafrommaonk ldeVitedeparadnd 00 need
not conpletely independent. In nany cagses, it will be desirable to allow
the nmul t i fogeftgranataanfeYire opeetingtapde: RArexamRie, %w'Fri} ﬁ@ma@'lﬂm e, a
user may 1 ol Ui, At SRPOTSH P BhoRE, InE@! BRYet," ahBePBRAMSHEs of
operation. Once a particular operating mode is selected, the multi-functional
device 100 operates as the selected device. For example, the programming
related to the selected device is activated for use by the multi-functional
hand-held device. The programming may include reconfiguring the UI based
on the selected device so that the inputs made by the user correlate to the
device in use. For example, the functions of any physical buttons, switches or
dials as well as soft buttons, switches or dials can be reconfigured to
correspond to the selected device.
[0050] However, the operating modes of multi-functional hand-held
device 100 need not completely independent. In many cases, it will be
desirable to allow the multiple functionalities to interact with each other. For
Example, a user may look up a telephone number of a contact in the PDA and

pass this number to the phone to be dialed.



pass this nunber to the phone to be dialed.ll. FORM FACTOR [ 0051] The form
factor of a hand-held device is generally a device that can easily be held
i n one hawo.2ods/wypscal hand- hel d devi ce includes a snal lpcaiuzspdoapossno an
upper portion of the front surface of the device and input controls in a

| ower portion of the front surface of the device. The device may

addltlon | rols and ports on the top, bottom and side
surfaces Prl Ww hel d devi ces have typically had snall di spl ays
whi ch causes sonme dissatisfaction for users of these devices.

gener al | IQOStEr r edTheofaray facter gea handpiely seyisetingengrlly @ ﬁlﬁlé'tcﬁeth?'bn can be

dlsplayed or t I n o t|on Y, wabl e
(o0, ' aerastiig held R bRE refios “artvRaCh e S0 SRR HdFds gl Ty ©
particul e e S lcer apasmput 0052]
However, aﬂﬁpléﬂ i é?qfl;?& M@“@Q gg}stﬁﬁaﬂgbﬁggl;ﬂg?em%ghi ﬁvhe Sast ggcause t he
requi red comtrais noaﬂmwé:spmftbamﬁmlee‘rmm swtmemftmeldqyma; | Dl device maayavai | abl e
space. Furthernore, devi c functlonal gley he nu er of

control s Qﬂﬂj“ﬂ(Pf@"Mél')Flé'@etC)?ﬂFr@ N PRES 4y é?aé'qenﬁ YHAES its own
ded! cat epgdnbiOhsna-haeS ALaEEs %%\/,chﬁ.cawtha%esmﬂed;kaéggrwm;h tdaise P! ays

nmust be s cCOomMmD e al new control s th o ese out cones

are Unsat:’s(ﬁﬁ@%ﬁ%ﬁsfatﬂo@%r disuiscef thse davidas. aft idgedertally ywefersatitenal | er
screens are difficult to utilize for both relaying infgrmation and reading

i nf or mat i havef danger hdisplayese. that ongreHiNpEMatjen bwdmja\@ﬂzmﬁ@u [ 0053]
A hand- he| t d

0. hanacaresgatin GRS  diSHaEs St o gﬂ%&iﬁs@ﬂ AewghE (0 TR e0: " o
both suppgy the! Be HFWided ?I%Xé\f%' andigahe Mér@ﬁrﬁ'baﬂﬂu?ér' mgemutsblaybere:ser

I nterface during use. | ar phones and nedi a pl ayers are exanpl es of
hand- hel dn’!dlehlpte‘!ermde)\mmaillel’xbnemended to can be operated solely with one

" one. haHIDBRT veerloWavET iae LT fardse RS s Geel R e ke
because the required input controls often take up substantial portions of the
available space. Furthermore, as device functionality converges, the number
of controls on the device typically increases as each device includes its own
dedicated controls. Therefore devices must be made larger or the displays
must be smaller to accommodate all the new controls. Both of these
outcomes are unsatisfactory. Larger devices are bulky and hard to use, and
smaller screens are difficult to utilize for both relaying information and

reading information from the screen.

A. ONE-HANDED VS. TWO-HANDED OPERATION

[0053] A hand-held electronic device may be directed at one-handed
operation or two-handed operation. In one-handed operation, a single hand
is used to both support the device as well as to perform operations with the
user interface during use. Cellular phones and media players are examples of
hand-held devices are generally intended to can be operated solely with one
hand. In the case of a cell phone, for example, a user may grasp the phone
in one hand between the fingers and the palm and use the thumb to make

entries using keys, buttons or a # joy pad.



entries using keys, buttons or a # joy pad.[0054] In two-handed operation,
one hand is used to support the device while the other hand perforns

oper at i ongowbddnIasogser interface during use or, alternatrcralsgoosclnodsn hands
support the device as well as perform operations during use. PDA's and gane
pl ayers are exanpl es of hand-held device that are typically operated with

two handy0054] t he Inaseo-tlanded®Déperbitionexamephandt ise usec rtomaypperastiet he
device with one hand and nake entries using the other hand exanpl e,

using a sleyiagswhile the peherdndopedoigaseppraaipas Wittha ld%éri”'ie‘!]@ﬁf@g{qrwggr asps

the device in both han ' ' L.t her ds whi l
hol di ng t%@ 8&?@8?“@@&9@%’2&%@%@%’@%&% %N&ehg?dwggv%?gﬁ% ﬁaveI ae
vari ety Qije?&'icﬁﬁ dﬁl‘h‘?{?}lﬁﬂfséﬂtPDRfs_ éxﬁd@éme'r?l%yé@oéw eRa&mblest ofthasd-hgld
associated wth how the device is going to be used. Devices such _as PDAs
are typi ceviee theéareitypically opérabets wihdtwh bandsieyinttbadase dbe PRAg T

Al t tively, |l ph hand . i.cal | d_wi

andt hus SRETIEcHE LBbEBArTS HREcr LG, ST HErALRY SraRbSTREE Tt i s
| mport ant, & ] t ' t pid hiee.

el o 4SUTRE e el Rofly o Rferpe! RBIoRh el ap” Pirl Mo Sase & o e |

phones arglayer) thanlser tpsiciiPAgresps thesdayicer in betrehahdy andsmake esitides t he
primry use of_the device and gear the footprint towards that use. Al though
there ar eising eshemer beibthandstwhile heldindihe deMieal 1y ni ni num and maxi num
footprints. If the footprint is too large or too small, the device nmay be
di fficul tBto UR@OTPRINKGBIHEecause of their size, the snmaller devices are
typically placed in a pocket while the |arger devices are not. A nedia

pl ayer i g[cqg!fsgxamll&wdlheﬁi BR0ebahsy dexiecs Pé]*'r’e}jtyi(?iﬁféi’éﬁﬁdfdcﬁprirﬁﬂsa@ﬁrfent

into ap f the user. By belng pocket-sized, e user does not have to
direct |y sizgs: yThédoatpvint is typitallh asséaatedt wikh dew the deviceés gaikgriodigrost

o go.  bulsep. apaviers e bpAdare cacall vsechntnah Pahda antiuBok e
ﬁg%?}]g{ Z]tehaqc%q)e FEREF 2 Averhbtively,PEST BhORE haRbEt8 B thBicallP e8EE Hith T hat
only one hand, and thus they tend to be smaller. When integrating multiple
devices, it is important task to determine the appropriate footprint of the
device. For example, some believe that PDAs are too large for phone use
while cell phones are too small for PDA use. Designers generally must
consider the primary use of the device and gear the footprint towards that
use. Although there are different footprints, there are typically minimum and
maximum footprints. If the footprint is too large or too small, the device may
be difficult to use.
[0056] Because of their size, the smaller devices are typically placed in
a pocket while the larger devices are not. A media player is one example of a
hand-held device that is sized for placement into a pocket of the user. By
being pocket-sized, the user does not have to directly carry the device and
therefore the device can be taken almost anywhere the user travels (e.g., the
user is not limited by carrying a large, bulky and often heavy device, as in a

laptop or notebook computer).
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devices of the type disclosed herein have dinensions of about 5in x 3 in x
1 in and perhaps about 4.1 in x 2.4 in x 0.75 in. C. FULL SCREEN DI SPLAY

[ 0058] Beweaus@/miswsf oot print of a nultifunctional hand- rerasdesiocss49 s
substantially fixed by the intended primary use of the device, it becones

| nportant for designers to determ ne an appropriate |layout for the U . For

exanmpl e, FOO87Jevi c@snevajly Vtds lpréfetieel; althdbgia nbt metessany that hend4hetd ons and
a large display while others may work better with a | arge nunber of buttons

or a conpqi@@@wymavv@empl@segn%@newuhw dimensiensppl abokted M Xeyin x 1

mul ti - t onfigured with a full screen

di spl ay gﬁ iﬁﬂ:@%ﬂ'\g?ggpogtg&qﬁ%? H%O%i IﬁUII screen di splay consunes

substanti Iy surface of the device. The display may

ext end e oélﬁjggeékéﬁ@ Bm\thhi n a small bezel of the housing at the
edge of the deV| ce. The full screen display may consunmes 90% or nore of a
front surfQ@E8pf a Himmjsegth’eoﬁoowmztndﬁ bemdiltfLinctionali handehiéldedeVicd69] The

full screen display_ ma f diff t f t

dependi ng L@qsftantﬁauui@segv bv; 6 Freegedotinprydiss b ther Aeviee it Beeomes vi e,
the full t 4 3.
| f thg deV| ce | s ongﬁn%gé/té] E‘Ef"‘ﬂ-ll f‘éscre }Ia?f%}%htrfatg@%qgnagggect

rati o thagxanspl smemrc@mmaysmm battébwith aDhmitéMnUﬁﬁbéﬂl@fBﬁRt@Fs MdCHANI CAL
ACTUATORS [0061] To accommdate a full screen display, the nulti-functional

hand- hel & dRrgeclsplay Mmbetatasrs/maanwodub@aewwth @largmnwﬂberu%butt@ms physi cal
buttons. Because ted sical buttons are provided, the
hand- hel doro%wwl%? (%,arﬁ:gb qﬂ% Y'screen as the primary input

devi ce. Tys9pcr eeN%réFeﬁédrrﬁﬂﬁpﬁfrﬁﬂbnél%&ﬂ ﬁ@!ﬂsdéw:e%éy%scdri@hr@d e

positioned over displays. They typically work in conjunction with a GU
present edwith & Rall direphadispl&por expeg &l sdreeGdispiay gy fidlestrean displayr een

RS AT 7 ML Al R N
Touch scrgg0S@M edge to edge or may fit within a small bezel of the housing at the

edge of the device. The full screen display may consumes 90% or more of a

front surface of a housing for a hand-held electronic device.

[0060] The full screen display may have a variety of different

configurations depending on the overall footprint of the device. If the device

is wide, the full screen display may have a traditional aspect ratio of about

4:3. If the device is elongated, the full screen display may have an aspect

ratio that is more panoramic such as 16:9.

D. LIMITED NUMBER OF MECHANICAL ACTUATORS

[0061] To accommodate a full screen display, the multi-functional
hand-held device is preferably configured with a limited number of physical
buttons. Because a limited number of physical buttons are provided, the
hand-held device preferably uses a touch screen as the primary input device.
Touch screens are transparent touch sensing devices that are positioned over
displays. They typically work in conjunction with a GUI presented on the
display. For example, the GUI may present an on-screen button, and the
touch screen may detect when a user presses the on-screen button (e.g.,
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QUI's are described in greater detail below [0062] The hand-hel d device
may be constructed with only crossfunctional physical buttons, i.e., there
are no buyoans/esdscat ed to individual devices. These type/usbodswodsans nay

i ncl ude power buttons and hold switches. In another enbodinment, the

hand- hel d device may not include any physical buttons at all. In sone
enbodi m?'Iilaiv‘oestthéirpf*n‘)f_%rﬁ‘(iﬂ4 sthlist oves theeor-soiebaduttorgn| Foutte seieess amdd back
surface of Ehe hand-"hel d device. In other enbodinents, the physical buttons
of the hdiil‘hadeddeseribed imgeeatendeiald belowhe upper and | ower portion of the

si des so t here_ are nq butt ' ' |
woul 4 phy OB y s diRorenar i dRaet by b Pl BicRd, v SOl ol P 2 Ler"
enbodi ”Effgﬁc%érié? pROMRECEULLONS, | QS tiER e AP oatteds dedidated tomdisiduakbce, but
only in the bezel” fegron surfounding the display. In sone enbodinents, the
Fgg%g]rlslzwidgg,_ | oTladsed tppe cofl Yuttoest ojayarinclude t RIWS TS andt Reldgevi ce.

i Q. I S _a perspective, vi f b J '
funct | onaiches. HBidncied: sEbegiptent Hishandent CRuRe PO B ey ¢ ar e
no physic n f rraN d-SiA8; i Uy
surface i@"yﬁ@gfjtbg'ﬂ@n?’e%%ﬁ or 1 h%0®?5%®g§8| .tg'ggﬁ?h%rr%,élcgg?ausest %}fs}‘gggt

126 are ypmeed 66 oafyaER Sides RddsadkesureRe oft thealyarkhpidedeviead Inotheave t he
sides free frombuttons to prevent accidental tions in Ih? vent a user
" nadver t cembydipetscieepihysicabhutiANS of éhpPandield cRicaaEdEnIted 9. Hikh « ne

top surface 128 d-bott or f . j ;
t he devi c‘éP?Pecr T%W?‘?Qe r%rilré’(rg ﬁ%tes‘?]g%%chggE@g%sér%gﬂr‘&gduqtgoorﬁgwﬂg ;Sehm |
el aCtl‘égLo?Q O SRlel twiErd! ﬂal.%gr %W%ﬁy%i@aﬂy&’sgbp@ﬂt&he device (5ephen

oper ati ng e device wth one [ 006 The top surface 128 may be
reserved Hsldingutdgors). t Hat stilbothér embedinentspiharRhyak bHustongn@BY ob& t hat

bot t om suipeaieason he ety sorare Gits Bl Taitees redoR EHIGHRE) & ana

communi cagLad PYL Ssmd b imeEd RE buttons may be located on only the top
and bottom surfaces of the device.
[0063] Fig. 3 is a perspective view of a substantially full screen multi-
functional hand-held device 120 with a limited number of buttons. There are
no physical buttons on the front and side surfaces 124 and 126. The front
surface is used entirely for the display 122. Further, because the sides 126
are used for grasping the device 120 it may be preferred to leave the sides
free from buttons to prevent accidental actions in the event a user
inadvertently presses a button while supporting the device. Although the top
surface 128 and bottom surface 13 O would not typically be used to hold the
device, these surfaces are not ideal locations for buttons that are often
actuated because it would be awkward to reach these buttons when
operating the device with one hand.
[0064] The top surface 128 may be reserved for buttons that have
limited action and generic functions that are cross-functional, for example,
power and hold switches. The top and bottom surfaces 128 and 130 are also
well suited for placement of I/O and communication ports. The top surface
128 may, for example, include a headset/microphone jack and an antenna,
and the bottom surface 130 may include power and data ports.
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128 may, for exanple, include a headset/m crophone jack and an antenna, and
the bottom surface 130 nmay include power and data ports.[0065] In sone
cases, |itwoayode4zesi rable to place buttons in the uppercorusbasmosnegi ons
of the side surfaces 126 out of the way of the grasping hand. This nay be
particularly well suited for elongated devices that are |larger than the

wi dth of LGO6S] aspilndsdmadases; itsimawbe dedfiable ¥ plabe busiods e lthe dppece 120

i ncludes a button 140 in the upper region on the side surface 126 of the
hand- hel dordewes segions obEresice SURGCes 1 269Ut 9b the ey Qfifbe gspaing 88ndn, it

Lends 0 i M BE oL, Wit BB Ok TR g !
to sw tcr'thtehﬁidﬁgiggl?é)gl?dgsﬁzﬁg Rind.hAs Wbivi-ih PGt 4,0l hatrMheld device 1204t t on 140

may be swtch .~ For exanple, by pressing the button 140, a new
devi ce f uinchidesa ibujtons14@ tin viheedppearntegidre anuthe sidedswifaee flahcofi thtal ity is

d tivated. Alth h the t but t ' d,. | houl d b, | at ed
that  t he BAnd-BRIGIRRY B0 PeEasSre oL 50 T (nfbe UPReriregnaRarBes  he

i ke. [0066 |t | ; prad, t
it netabseat O fhe it ot SreBng TR Sidindbidie Mt BRtGE. 10,
fewer. i nis SNBARIHABIPRIiMiN066.7 IThEQuppeributiohemay beeronigupdy/ & switcleing r ol s on

the device (thereby nmaxim zing the display area), the nulti-functional

hand- hel dfuhetippality of she neultifuactienabdeyice, #46., Button 140483y o8 svWitduptbl e of
changing its ased on, how t he . ' LS .t r iIf a
cel | phon‘éft E'Qﬁct B'hﬁﬁ("i‘mweo%ytmsgﬂﬁ&ﬁéﬁHh@Pi]%92% ﬁé\@fbceéllzl sfuﬁgﬁ%”g%ed, t he
U change ® Aghdtnatet. Afthbhigh BRA aspect
of . t he w?t%ﬁyﬁﬁ%ﬁgﬁbﬁgf@é%‘?ﬁqﬁﬁgﬁ? the U changes l??)Dhaccom‘mdate
the PDA, #irm buttoneisased, it Ishouid be appretiabedh|thattheebuior apdbireayf

reconfiguring its user interface hased, on the state or nbde of the device.
[0068] AdepTesnanditp adipl, peherlcamise §ﬂ&/@rgpeﬂ'§§ssi gni ng the functions of the

exarpt o, "EOBSBon nYARERY Jf WARTSE Merifed ARIOER LRI MM, ot e

the number of physical buttons to eight or fewer, and perhaps five or fewer.
III.  ADAPTABLITY

[0067] To limit the number of physical controls on the device (thereby
maximizing the display area), the multi-functional hand-held device is’
preferable adaptable, /e., the device is capable of changing its UI based on
how the device is to be used. For example, if a cell phone functionality of the
multi-functional device is to be used, the UI changes to accommodate the cell
phone. Alternatively, if the PDA aspect of the multi-functional device is to be
used, the UI changes to accommodate the PDA, etc. In essence, the multi-
functional device is capable of reconfiguring its user interface based on the
state or mode of the device.

[0068] Adaptability may be accomplished by reassigning the functions
of the limited number of physical buttons for each device functionality. For
example, a button may perform one function when a first device is activated
and another when another device is activated. While this may work, it suffers
from physical limitations (/.e., the number of buttons) and can be confusing to

the user (who must keep track of different button meanings).
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and anot her when another device is activated. Wile this may work, it
suffers fromphysical [imtations {i.e., the nunber of buttons) and can be
conf usi ngwvoaoddme43eser (who nust keep track of different Powtuseews/008349

meani ngs) . [ 0069] Alternatively adaptability nay be acconplished by
virtually incorporating the physical inputs for each functionality into the
GU in cqpogtf | on Aicrhatively Uadaptabitign. mayi beabtcomplishedGbly tirtaalbpt to
what ever device is selected, and the touch screen an_rec%'ve | pputs
cor r esporincorgotatingh&hephysigal hinguisuifor (ﬁaC@atf%nfftlﬂﬁ'@ﬁWoﬁ'&qq tbe @I#i D for the

hand- hel d_devi ce adapt h that t - uneid Lce i t,
becorms. FORMTABI N FoReD, Sqrac,im Rons T GUL B Rt S wikdefr 121

| s sel ectpdcdf2 e%e@rﬁﬁfmétoFUcf’neécr_@én\dahtﬂé@éiv@rinp@ﬁstcormﬁpbntlmgttoat | ook
simlar.to E e physicdl controls typically used on a cell phone, such as a
keypad, fiaagUnN With oGS doid epds Surdtipnalityahegddli tom tbadw,ancbﬁeld@@wﬂee. [ 0070]
Th ti di spl b d to, nt t.his_ i nf ti .

por 1 on cidapks SuEd gha, theyHe-WCHDR GieviiRe 187 TegnBRGPRES 2 Pl &,
case, IelENIL0 i Bistiple P thbECbhone FulBiofdiicy SRk eed) e GUP! andard

region 1 f egi on e standard region 152 represents

what woul sheBaraBh | s6tber dirgRl aresofercantmlslitsal dookl2nileineto dbe rphyaicakr ti cul ar
devi ce. at is, the standard GUJI screens associ ated wiith the s&l ected

devi ce areonticipitypieallyi usachensa sell aphwnes gush . asarkayRadpfaction PudoRSse of
the PDA, a I n.menu (wndow wi th a of icons), cal endar, address book
or date b@?f[lgﬂiﬁ'bqg@ éﬁﬂq%ne[&ava'rfof ﬁégrg'&)@ndard regi on 152. The control

[ 1 th ; j i ' trol
regi on F@)%f;dri}m e ﬂﬁé'%hHF@nggﬁyth@é Yisk@RbesRBERt tHIS imfoydiatieh, opntrol s

t hat wou | 1y be physi ed on a particular device. That is,

the Vi rt ughlyeppbrtidrsof the displaycmihebepbised 6ar theoGUL sostralse & $ 43186 in t he
control region 154. For_exanpl '

O oo b ona SarF AR, Shel ut 053 2 sl g BB oL
oo 52500 L EBiA ARG WAt TR pagered D, Kppesimacr o and
di splay 13Raf WeRid RekrhaR béidisstayetiem ehe digptay) 12Fevhen using a particular

device. That is, the standard GUI screens associated with the selected device

are displayed in the standard region. For example, in the case of the PDA, a

main menu (window with a set of icons), calendar, address book or date book

may be displayed in the standard region 152. The control region 154, on the

other hand, virtually represents the physical controls that would normally be

physically placed on a particular device. That is, the virtual controls that

mimic the physical controls are displayed in the control region 154. For

example, in the case of the PDA, the control region 154 may include virtual

representations of a hand writing recognition area, a navigation pad and the

standard function buttons.

[0071] The standard and control regions 152 and 154 can be positioned

at any position on the display 122 (top, bottom, sides, center, etc.). For

example, as shown in Fig. 5, they may be positioned vertically relative to one

another (one on top of the other) or as shown in Fig. 6, they may be

positioned horizontally relative to one another (side by side). These

configurations can be used in either portrait or landscape modes. By way of

example, in cases where the device is operated in landscape mode, the
14



exanple, as shown in Fig. 5 they may be positioned vertically relative to
one anot her (one on top of the other) or as shown in Fig. 6, they may be
posi ti onestohloss/messal |y rel ative to one another (side bycsiude)osoidzese
configurations can be used in either portrait or |andscape nodes. By way of
exanmpl e, in cases where the device is operated in | andscape node,

t hest andatghdaediregioh525myaybbe plaeedow onenside iame thedcartiel gegionomayegi on may

be placed on the opposite side. Landscape orientation may, f exanpl e,
facilitabe placethnnsde apposite side.| ha@@ﬁ@%%@gia%lq@e"ﬁydzf%ﬁ%mpﬁ t he

control s ar. | spl ayed .i n e d S foi i exanpl e,
t he cont If%q'@fagfaﬁr}?e%f‘98§ @@Sﬁ%ﬁ)rl gﬁtsi}ﬁgeg%grg’ ?Pghﬁlaﬁgﬁéz@ﬁlﬁggﬁrﬁs@ , and the
control s ARKoREMR @sEySM id Basddedh thé ¢antiedndssi¢f-thanded. Foerexample,

Alternatively, the conYroIs may be pl aced on both sides as sho in Fig. 7.

Thi s ar r ahgeoatrols mayabe iptadeaon ytheeightsside &or fight-handedLagisn@NAFie: her nor e,
t he anbunt of area dedicated to h. pogti0 e w.del l.ed. For
exanpl e, COREOECMEYND G6d o &m%i%gé&%afqryleaﬁq?%oﬁ%g‘ c%géégé%ﬁéeiy’or t he

ot her portjo t Lt ahgr 7 fact hSH &8g. |7 SQis cases,

t he stan§é¢de?lgtgﬁs%nh‘%&%?s%%?mbgegaﬂ%%sﬁggsgﬁ?ﬁg norrr%l vi ewi ng area of
t he di splatban lis Weerticalaripwelt sLited ffongamenalaying.i Fusdiestosey ther use,

t he hand-hel d device loads the software for the sel ecﬁd functiopal ity and
confi gur esnew of) areso dedicptad A9 e ROKHERAr WayegﬁoW' Y @ied he ont 1 ol

region 154. The gontrols |n the ' 5 used to
cont r ol & BRE Siy2e iy b, o Afed, Baupf a8 Jh el tase oA e s,
the cont rghef ga& dbribribies QVSreatdranasuntofradigaing.e Inisome tasesptis of each
di spl ayed w ndow for the particular device. [0073] Alternativel as shown
in Fig. &tandartduagiorohb4 d8 maxboizedroHacrease the mosmat Yigwing arRa Qgg??dard

region 152 so that the standard region 152 can fully utilize the entire

di splay ®iSPlaY.- n fact, the virtual controls 160 may appear and di sappear as

Gesves (UL ki T sksaIbe rsgantani e et v (e

device loads the software for the selected functionality and configures the

- GUI 150 including the standard region 152 and the control region 154. The
controls in the control region 154 can therefore be used to control whatever is
being shown in the standard region 152. In some cases, the control region
154 may even change in accordance with the needs of each displayed window
for the particular device.
[0073] Alternatively, as shown in Fig. 8, virtual controls 160 may be
- overlaid on top of the standard region 152 so that the standard region 152
can fully utilize the entire display 122. In fact, the virtual controls 160 may
appear and disappear as needed. For example, the user may touch the
screen and this may drive the device to display the controls over a portion of
the display including whatever is already displayed. Examples of virtual
controls that operate in this manner can be found in U.S. Patent Application
No.: 11/038,590, titled “Mode-Based Graphical User Interfaces for Touch

Sensitive Input Devices,” filed on January 18, 2005.

A. GUI BASED ON FUNCTIONALITY
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the display including whatever is already displayed. Exanples of virtual
controls that operate in this manner can be found in U S. Patent

Appl i cat iwo 2bim/09430%/ 038, 590, titled "Mde-Based G aphi cacTiisesoclondses f aces
for Touch Sensitive Input Devices," filed on January 18, 2005. A. GUJ BASED
ON FUNCTI ONALI TY[ 0074] Figs. 9-17 illustrate various exanples of GJs for

di f f er ent[007Z8]es ofFigmd@sibfillusiwateuvaiiodurexamples afeGlUds. forodiffisrent g. 9 is

a diagramof a GU ,170 that is usgd i.n, a PDA node. As shown, the QU is

di vi ded iﬁii@tés&rﬂ%qﬁﬁa‘?fo&?éﬂ?@ﬁfufﬁ o3l fl€Yiont rol region 154. Located inside

the contr I on bkt It i f vipd ual
buttons T 197;% a Vﬂ@ﬁjgﬁrﬁggaﬁ%@t(ﬁénGggg@%ﬂgfat f%%%f'”ﬁgml@@‘? zf(sf:li agram
of a GU shaWwn tae GUI s eiVidet mtoed Istaritiane regibm 158 aitbancontiad region180 i s

divided into a standard region 152 and a control ri%i onh 154. L ed inside
the cont ridi4.rkegated insidesthe eonirgl tragionkkhare a yirtuay nF‘Mﬁﬂngr%ﬂp é ion pad
184 and t virtual. b 6. . - El: - a diagramof a GU 190
that is fé@ﬁ‘"m E%Hﬁgﬁ%ﬁ?%?é?a %%?zﬁ'ggﬁ‘g%%at BGu 100 s divided into

a standarggzgj on Jﬁg 804s & Gi@pﬁarrﬁlofra?@mms@%hattm@ée@diri asdefieptidre cont rol
region 154 aré a virtual scroll wheel 192 and five virtual buttons 194.

Addi t i onahodet aAd sh@mnathe GUIal8Gs s divideghistd aast@ngael regianib2amd apat ent
licati .. .11/038,590, tit]ed, “Mde- Based hi_cal f

oF ToucHoBER reaidd 1hrpukocaisd Bsids thel 8oL FEGER I5A e AGERERRre i g

12 i ' i | i ' | de. As shown,
" Sl dafibducibad 284 dnd WRPArLA BuithReeas aver Tode. 76 ShOW

the GU n a Standard re and a control region 154.

Locat ed i jo0ZiE] t he Figni1 ¢4 ardiggram 364 GUE180 that isl usey infa wiusiciplayéiut t ons
202. Alternatively, the controls may appears and di sappears 538 ngeded si nce
the vi deompiayehs sRown; e GUI 1RQé divideshnina F@ndard kegioputyZ 8B¢ éen

tue o0 Bt AGRLE, el oo AP G L Bl P L1

152 and tyReel 192 and five virtual buttons 194, Additional details on a virtual scroll
wheel are provided in U.S. Patent Application No.: 11/038,590, titled “Mode-
Based Graphical User Interfaces for Touch Sensitive Input Devices,” filed on
January 18, 2005.
[0078] Fig. 12 is a diagram of a GUI 200 that is used in a video player
mode. As shown, the GUI 200 is divided into a standard region 152 and a
control region 154. Located inside the control region 154 are a plurality of
virtual buttons 202. Alternatively, the controls may appears and disappears
as needed since the video player is primarily used in conjunction with a full
screen viewing mode.
[0079] Fig. 13 is a diagram of a GUI 210 that is used in a game player
mode. As shown, the GUI 210 is divided into a standard region 152 and two
control regions 154A and 154B on the sides of the standard region 152. The
left side control region 154A includes a navigation or directional pad 212, and
the right side control region includes four virtual buttons 214 (or vice versa
depending on the users particular needs, left or right handed).
[0080] Fig. 14 is a diagram of a GUI 220 that is used in a camera
mode. As shown, the GUI 220 is divided into a standard region 152 and a
control region 154. The standard region 152 may represent the view finder.
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control regions 154A and 154B on the sides of the standard region 152. The
| eft side control region 154A includes a navigation or directional pad 212,
and t he rwghvoesgisgmscontrol region includes four virtual powtuseevs/o2sd4 (or

vi ce versa depending on the users particular needs, left or right handed).
[0080] Fig. 14 is a diagramof a GJ 220 that is used in a canmera node. As

shown, t hpo&dibd 3R8dé Thei corirsl region 854 tradalbus eslittdhsl 222 aAcuding o ol

region 154. The standard region 152 may represent the view findéer. Located
i nsi de t hexaropler picturegtliek, z6amarflashaetoud\ havigatien el 224 maly @sor be exanpl e
picture cli

k flash, etc, i gat | d 224 | S0 be i ncl uded
o that 1 IelUgledtst et K P ioan bt Sar A HOUBA o6 For iU IR on. [ 0051)

Fig. 15 i hagr agof ; t ' LR ' appde.  As
Shown. _t nEORBII590 *Fig” 450 FliaBrdhn 't G 280%Khal i Bcd i 6 THD Hete P
regi on 15#odeocAseaghoinmsittie GUE 280nis rdivideé dniona Istdndard negiorod52 ard ans 222

i ncluding for exanple_zoom pan, etc. A navigation _pad 224 mai)@lal so be
i ncl uded. CCP'@O@Z]EQFqng.ﬂ‘]l-G Lpgatéddnageathe@pnbrotzrﬂglmd%rade viasloys ®YtoASa hand

control 4o il bBxebhie’rhepgtettEoth ol BRBZ iRl pe Loy " ®
keyboard g#Riddd0083] Fig. 17 is a diagramof a GU 250 that is used in a

renpte control npde. As shown, the GQJ 250°'is divided into a standard
regi on 15p0@82]Ja cohig: di6 isegi diagre®a .of L &lile240 ibatiés used dom hand rtepi on 154

devi co subdss As FOMBSE! yEAG0 AP FAHBH FicoR, SR CBIBILg 52, I 8.
SW TCH NG BETERN,DEVISES (Gehled 99843 8/ @bRd) R 458! eV vifug)
unctionality can” be used, 1t typicallTy nust be sefectéd for use. The

sel ecti onkeghoaed?g2in a variety of forns. For exanple, the selection may be

made via a main nenu that includes soft buttons or icons that, when
sel ect ed, [B@8Blat e Fige Heis @ediagiem eha GUl A2¢dbabicdsadtin @ Hemyiet

button.  Dugiidg AGkLY 3kd Bﬂowhf‘ﬁwegéuxfféo ["akidearihtS & &andard region 152

and a control region 154. Located inside the control region 154 are various
keys and buttons 252 associated with controlling a remote device such as a
TV, DVD player, A/V amplifier, VHS, CD player, etc.

B.  SWITCHING BETWEEN DEVICES (GUI)

[0084] Before a particular device functionality can be used, it typically
must be selected for use. The selection can come in a variety of forms. For
example, the selection may be made via a main menu that includes soft
buttons or icons that, when selected, activate the device functionality
associated with the soft button. During activation, the GUI for that particular
device is brought into view on the display (see Figs. 9—17) and the software
associated with the device is installed, loaded or activated. From that point
on, the multi-functional device operates like the selected device.

[0085] Fig. 18 illustrated an exemplary main menu GUI 260 of a multi-
functional device. As shown, the GUI 260 includes icons/buttons 262 for
launching each of the various device functionalities. In this particular
example, the main menu page 260 includes a PDA button 262A, a cell phone
button 262B, a music player button 262C, a game player button 262D, a
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device is brought into view on the display (see Figs. 9-17) and the
software associated with the device is installed, |oaded or activated. From
t hat poi niwoangs/dlmsmul ti -functi onal device operates |ikecrhs2esloessted
device. [0085] Fig. 18 illustrated an exenplary main menu GU 260 of a
mul ti functional device. As shown, the GUJ 260 includes icons/buttons 262

for launchide Blé?ér Buttér'?QGZEr BOGRS BeroASdA ¢! #émie' ddr@ol buttdnt 262G

particul ar exanple, the main menu page 260 i ncludes a PDA button 262A, a
cel | phona tamermnbeses 26aHnnd 8 heinalgep boiiono26226 2The aageus bpttaper263ut t on

2620 & c VR BLURNB6IINGR A TtForsrIBSass 1o Mah pageHar yan PORSteRu f’c:)ﬁfs"”
2ot et e FatRnaR a7 Pas i n Bl 97 P15 BR8GE ut VR B BRIRIE, |,

on the di gpl ssfectTansitlet deviarptther us@vsiatply tdetects @r soft Midiite Sltest 964 sof t
hone button 264 | ocated in the GUJ of each device to return to the main

menu page lgggted ihthe meHafraash devica taretien de dhe @ﬁﬁlﬂgﬂelﬂlﬂ ®agei 260, iamd: he mlal n

T | £ L { t
ﬁ”zcﬁﬁﬁﬁltﬁ%%aﬁ%é? isoE RSB Tl TR el meRd BB or s e 1
the desirgdogg] i s ﬁ%@n%el&‘?ibnexéﬁmélﬁernbﬂ@ed'fuﬁétfo‘ﬁ@h iéJl ﬁﬁfyal?@ be

incremental |y Bbrought into view page after page ( rarre fter frane) when
a next (flacgymplishesnby sfligping {(ar gmmdimt)etﬂ\r(mgrg thesvardnlssﬁbﬂsairftécm)e The

Sido to fé’.?ﬂa%‘?é B oo Sabiier e tere, G0t 1o B RGBT ol S0
| ud
The conmant G irfd WP Koo GRRF e (b RemR Siertraff) il s, Ak R C, "0

wheel . Usicognsaritlitdigmal Bagenprated (@y.,Cslide shobeveffirte t qhee tdinsitloay ed.
Usi ng a wheel, a predeterm ned anount "of rotation may cause a new page to

be di spl aPEBVEQPRTES THeY denwidely yiagad ﬁh@ teansifiase nipyn be drem Sldeatovarl ety
o Ot BB abp BORPRL et RFTRRu PR Rl BB Y.,
styl us) agadif§ in and out, popping in and out, or enlarging and reducmg. The
command signal may be generated by a physical or virtual button or wheel.
Using a button, each press may cause a new page to be displayed. Using a
wheel, a predetermined amount of rotation may cause a new page to be
displayed.
[0087] The command signal may also be generated in a variety of other
ways. For example, the command signal may also be generated by gestures
initiated on the touch screen. For example, sliding a finger (or stylus) across
the display may cause a new page to be displayed. If slid to the right, the
next page may be displayed. If slid to the left, the previous page may be
displayed. The command signal may also be generated by 3D device
gestures created when the entire hand-held device is moved spatially. By
way of example, shaking the device may cause a new page to be displayed.
[0088] The command signal may also be generated by forces that are
applied to the device. By way of example, squeezing the device may cause a
new page to be displayed. The command signal may also be generated by
sensing the orientation of the device either relative to the ground, as sensed
by accelerometers, or relative to a compass direction indicated by an internal
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the display may cause a new page to be displayed. | f slid to the right,
the next page nay be displayed. | f slid to the left, the previ ous page may
be di spl ayedooslivesosormmand si gnal may al so be generated pgTaD2ahe008329
gestures created when the entire hand-held device is noved spatially. By
way of exanple, shaking the device nmay.cause a new page to be displ ayed.

Lo the qeCofBARENRoP RARDITI IR dRiQEIHR TP HBLRICs Y Y fack IS'EpiByed, anP] o

to the de exanpl e, squéezi ng the tevice y cause’ a 'new page

to be di spt ®edegrbes & zevand pageni! displayedseat 180gdegreat el thiyd Jragei isg t he
orientation of the device either relative to the ground, as sensed by

accel er onglisplayed@nd &) 240 degiegsa ©yirihaRagalisrd %ﬁ'ii\(ﬁd .i ndi cated by an

o ai pl ay0088Y; o0 ThEfHRlrRnc, HohelGrhSneh.bg Eelerei B LT [rL%%eeE S

third paggséss %l@@|(¢éed/oi’dedr@bgﬁﬁi6n9’e§[f 885 uder €ISt SUPTHONE,”¢the
[0089] . The command signal may al so be generated by nDnltorrng a user S

voi ce i .eassogisted wrﬂmcblgenpthona)rs digplayesl, il the va¢n eallsuout' HREAVE, thetpwepage
associ at ed WIC@? theHPB]‘?es S | ayed, if the user calls out "PDA " the
page asso@psadatediv %As y@ ayed. [0090] The command signal may
also be g ed b } ) LgN@L s L her

Cunet her "F08501°F, SYNEPEORBAR sighepTnan &isp My Soqrereell B mioAMRD |
recei ved, indoening \sigraalsriipnaotiwmredyistarhs Ywhettdr draresntittedsyis¢lessiporaiphone.

Alternatlvel It may only present a control panel for taking or passing on
the call.Cd 6?31] Fag eaqarrmleerfnat ik is Jeceivedr alﬁe rfgviGen #aYo matompellyt he

devi o doseiigfietoRGusfetn =8, BPucra AR Bl TRAEY, G ahERds 4 B e

GUl's), bupah&sforaskikgoPpabiifgion el gt from one another. In some cases, by
keeping different funhctionalities distinct, user confusion may be reduced

C CPERAT[WA‘] LEAAS an/\elteumweammtegmnsr Mﬂcﬂ‘@hﬁlﬂ%l,_ﬂ’l@mme Prayf er abl vy,
t he user vatetwo nor e Vi fu t|o alities
Lt oneDRapTiofree 1 Rl the STiotidnddes Semsier ThA i Cavise A0S

not merge the functionality together (integrated layers and GUIs), but instead.

keeps them distinct from one another. In some cases, by keeping different

functionalities distinct, user confusion may be reduced.

C. OPERATING AT LEAST TWO FUNCTIONALITIES SIMULTANEOUSLY

[0092] Preferably, the user may be able to activate two or more device
functionalities simultaneously. In such a case, the software for the multiple
functionalities is activated simultaneously and the display operates in a split
screen mode where the screen is parsed into different sections, each section
including a particular device GUL. Generally this would require the GUI for
each functionality to fit on the ecreen. The multi-function mode may be
selected in a variety of ways. In one implementation, when the user
simultaneously touches two or more device icons, the device activates the
multiple device functionalities and brings the appropriate GUIs into view on

the screen.
D. CONFIGURABLE GUI (USER PREFERENCES)

[0093] The GUI control panels for each device functionality may be

configurable by the user. For example, the user may design or customize his
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functionalities is activated sinultaneously and the display operates in a
split screen node where the screen is parsed into different sections, each
section iwoleboegsoa particul ar device GUI. Ceneral ly thipsTseéod/onssguire the
QJ for each functionality to fit on the screen. The nmulti-function node
may be selected in a variety of ways. In one inplenentation, when the user

ST L AneaH V' ehen deiRedanfRARiiHIAohS B9 ne WARGAE UG ReAR! ot dlC 1 e

mul tiple ce functionalifies an he “appropri s into view

on the scrden. The foasEoEIRABYL Bnciude( IWRfERIfeREORREAGES) s¢16697] afheat<m)

control panels for _each device functionality may be configurable by the
user. For OPRAING &, fitehor ydeGUMRRE, Jadnglingra qiegiam,z execulingn ingtrucliongach

Fanct 1 ons W8 e el St AR 3otgY dEreklhalt-” The TGy dofBiobableng o

file or denermasdr, mMBUNRELOE SelEEREl aft AYRBEF | A1k iwgéraﬁt% eSelemb i ng a

menu on the display screen, etc. e paraneters configura by the user
may i ncl udeudienscas mglltasetheulosationuef thg floéleddnts barthet pagebuin sosle as wel |

the | ocati f_the GU el ts,on th - . th t
may. | ncl UGESS Q08 YRR BeY SR oo PRICHEOTiat FIOBS &SRR BPVIEDS: omi 76

the U la ' i r ' ' '

preconfi g)l?(rhg;éoroér:u%g?qglﬁqtﬁq#g@éﬁ@hgléﬂacéﬁeey %ﬁ%ﬁ@égwﬁ@{rlg%dy&%nc at||¥ged, t he
nodi fi ed Irayiewt pidcbnfiguredt omelefaudt layosibwad araket Bearejey @epdtoy e®rice handl e
future events. |V. | NPUT DEVICES [0094] There are a nunber of I‘tgrobl ems Wi th
current iﬁgéﬂg%vitﬁ%s”mﬂﬁ%rlaym avil ohp ubetosatically esavasl eind Heeeehlys no

realistic ' L.cated physical buttons that are needed for
each devi gm%%égjufsdeh?r@% fgﬂﬁe%ggb&guttons must be fit into a snmall space. A
rel ated prgbl eghapjll; N that as nore physical buttons are incorporated
into the d¥vic ) ns nmust get closer together thereby challenging
the dexterity of the user. Furthernore, because physical buttons stick out
they are d0084Jacci déweralary a number of problems with current input devices for

hand-held computers. For example, there is no realistic way to fit all the
dedicated physical buttons that are needed for each device because more and
more buttons must be fit into a small space. A related problem arises in that
as more physical buttons are incorporated into the device, the buttons must
get closer together thereby challenging the dexterity of the user.
Furthermore, because physical buttons stick out they are often accidentally
activated during normal use or while the device is transported e.g., in a user’s
pocket. Finally, large numbers of small physical buttons can be confusing to
the user as well as aesthetically unpleasing.

[0095] To overcome these and other problems a variety of alternative
inputs arrangements are proposed (in addition to or in place of physical
buttons, switches, etc.). The basic idea is to reduce the number of physical
and mechanical input mechanisms (and therefore the amount of dedicated
space needed on the surface of the device) and/or eliminate the physical and
mechanical input mechanisms altogether. By reducing or eliminating the
physical input devices, the display of the electronic device can be maximized,
or alternatively the size of the electronic device can be minimized.
Furthermore, such a device is more aesthetically pleasing. In some cases, the
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activated during normal use or while the device is transported e.g., in a
user's pocket. Finally, large nunbers of small physical buttons can be
conf usi ngwoaoddme43eser as wel |l as aesthetically unpl easi rgI/UsBBH)S3TD
overconme these and other problens a variety of alternative inputs
arrangenments are proposed (in addition to or in place of physical buttons,

switches, gha-Beld Hé@icﬁac?érpbé"lgﬁgbﬁrédoscg ﬁﬁjé{ciﬁﬁgBSa& t8lﬁ)ly%g§r%§is@zgysand

mechani cal | nput mechani snms ( theretore anou pace
needed on andencdediaatedqfhysitel meut deyicasd/ or el i mi nate the physical and

mechani cal__i t mechani sns_al together. By reducing or elimnating the
physi cal imﬂ%jdevi ghé@,a'F%eaW%mp&gt regansH@ay|adsa be miiddernsfrooevieansush

ot m seq N R Bl Rbt VEIME BoUR B ASTE BAGE bR Breclionts 11
sone caseslevickeian ppebd tdexilg hacen E%pﬂ%i%lﬂf/vﬁtﬁuﬁ@‘i’/is%lg;ﬁ\}ﬁoﬁst, %@gfﬁ to

only have a display and no dedi cated physical 1 nput ces. The

al t er nat i WEC.i RpGh andeMice isavioes sestheticallydaaasing ey, emayummpriseasmobidy ar e

t visibl h . | t., the hand-hel d el ect ic d
nppear 1 o SOHPCe At B hreaRa bRt o Haewy Sl o pens @seeviate e madec. Such
2, devi ce, istaller bt SR dorBl 8Bk fiotl ryrfPBngYP! [ s srooth surfaces

wi th no breaks gaps or I1Ine n many cases, can’ be nade snall er

Wi t hout sacri f gy size . and input functionality. A TOUCH SCREEN
[ 0097] Owg"par:ri@cut}%laﬂé&%@i tabl e i nput arrangenent is a touch screen. A

touch scr 88 iﬂ conjunction with GU may be configured as the primary input
arr angenehP0Bd] o nSWe pastiguladyissiiable inputarrergesant is ataldddrgera A

gener ot es P RAEe AR RAEHOAIIBEALE mEr B donblfedS g hraiay Pouches.
or is noverangerrat félea REAIRR] GéviE@.eN%ﬂ s%f%e‘?ﬁ@-ba%id%llg'é%?ﬁ%%ﬁ?éwt touch

screens allow a user to make selections and initiate novenents'in a GJ by

si mply t oliutmgnehpositienechin frontefitie displayi ngydouctFecreen ayapleeates inmer  May
make a selectjon by pointin I rect to a graphical object displayed on
the di spl 39N8 r‘@!gﬂ'?{ R object .é?hc% as a fl|r¥ger or stylus touches or Is moved across
the surface of the touch screen. In most cases, touch screens allow a user to
make selections and initiate movements in a GUI by simply touching the
display screen via a finger. For example, a user may make a selection by
pointing directly to a graphical object displayed on the display screen.
Corresponding to an on-screen button for performing specific actions in the
hand-held electronic device. In general, the touch screen recognizes the
touch and position of the touch on the display and a controller of the hand-
held electronic device 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.
[0098] A preferred touch screen for a multi-functional hand-held
computer is a multipoint capacitive touch screen. Such a touch screen
comprises several independent and spatially distinct sensing points, nodes, or
regions that are positioned throughout the touch screen. The sensing points
are dispersed about the touch screen with each sensing point representing a

different position on the surface of the touch screen. The sensing points may
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Corresponding to an on-screen button for perform ng specific actions in the
hand- hel d el ectronic device. In general, the touch screen recogni zes the

t ouch andwpasedgidoasesof t he touch on the display and a cowrtraisb@w/oasz4¢ he hand
hel d el ectronic device interprets the touch and thereafter perforns an
action based on the touch event. There are several types of touch screen

t h | . . o . r . t . - . . . . ! . X t .
wave. T 0058 PSMI 1ich B oF 3 BBel RR7 T each Beh BB serdpaff ol g '
conput er igenaratingt a migmdl. CAXIMid iy produll esdEEMme SHUbjéectt ioUsditisHegien

conprises several independent and spatially distinct sensing points, nodes,
or regi on®VEhatSeasGBEINt. JMBeEn ar obighbist placed pwei mulliple sensingepaietssi ng

Fepreaent Ohd AGHREGBEE K mbled SRHGRe e S5 FdbiE2eRnBS s rShBlen. The
sensi ng peighats €aYBE gepsidtb@Nathe sfén_%irg' béing é}?é?é@?hqa?tfr@yto%ﬁrs@r ch
sensing point is capable of generating a signal. signal 1's produced each

time an olpjanst inte amesrdinatecsysberarsuah ssres Cagesian woordihate systermjoeqolars pl aced

over nultiple.sensin oints or when_the object is noved between or over
nul tiple §Bﬂ'§1”‘r‘ﬁiep%(i5€ﬁ"ﬁ' n@'ﬂ@ ESRERS GhaHEh @PUSR sgEarst ist digclosekins s ng
poi nts ge I ; 0 N REr, & ] e tem such
e & Cart cer AR, B 86 e P TR SEARD T ol e ot
such a toMdy 6c20®h is disclosed in U S. Patent Application No.:

10/ 840, 862, titled "Multipoint Touch Screen" filed on May 6, 2004. B. TOUCH

SENSI TI VEBHOUSHYB 1P SBREITIVEaMAUREYE el ectronic device may al so incorporate

one or nore include a touch sensitive surfaces of the device housing itself
dedi cat et QPR oucA R B8k SKtBER Jetlse AV stk RaSaeL R & FIATE | one.
nousi ng, | DTBY LR R, BITARS B the SR haSiNg el Pthef Brofkes, Pons
on the suefther aokargdrestrbacs fay. trécking x@uph dnpiitseort emalierr detieatedraedse
| ocated on the sides or back . . .
such as touch buttons ?or performing dedicated functions. Such surfaces may
be located on any surface of the housing, any side of the housing, any portion
of any side of the housing or at dedicated locations on the surface of the
housing. For example, the touch regions may be located on the sides or back
surface of the housing, and may even be located at the bezel located at the
front surface of the housing. In all of these cases, a large portion of the front
surface of the housing is saved for the display so that the viewing area of the
hand-held electronic device can be maximized. The touch sensitive surfaces
of the housing may take the form of one or more touch panels that are
positioned within the housing. The touch sensitive surface may be
alternatively or additionally be provided directly by the housing. That is, the
touch sensing components may be integrated or incorporated into or disposed
underneath the hdusing such that the housing itself is the touch sensing
device (rather than using a separate touch panel). Similarly to a touch
screen, a touch sensitive housing recognizes the touch and position of a touch
on the surface and a controller of the hand-held electronic device interprets

the touch and thereafter performs an action based on the touch event.
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surface of the housing, and may even be | ocated at the bezel |ocated at the
front surface of the housing, In all of these cases, a large portion of the
front surweceeosm4ioBe housing is saved for the display secrhstoskloaess ew ng
area of the hand-held el ectronic device can be nmaxim zed. The touch
sensitive surfaces of the housing may take the form of one or nore touch

panel s { heoy 26 et | e topich R 159, AAUT o The! AHEAGPERS ! gpsur f ace

may be alternatively or a lonal I'y De pr ovi y' by usi ng.

That is, tbeehpexteptenaisogfacesmeatnbsbaBybsiantialethassstent. i ncor por at ed
into or di saosed underneath the housing such that the housing itself is the

touch sendPAOO0devi c BY(way Hirexamnleuthefouchs sensitives housiog mpangeneraliyni | arl y
t t Ll h ' I [ t he 't h d
pos t1 on PEsET S she o SARYbLS FouSlid. Sk BRATR dRtrcaialdinefa

el ect roni Paggiti PPPIiEHRINPT /315 589! Oty a%rfdhﬁéﬂafﬂé‘étrcgﬁéfgémeaw ction
based on the toucﬁ event . Touch surfaces are constructed In basically the

same mann¢tuligledraushSensingelbavicesyt filed Aprd 26,2085es need not be
substantially transparent. [0100] By way of exanple, the touch sensitive

housi ng Mm@y gemISRILAY Acquaggerond to the touch sensitive housing described
in greater detail U S. Patent Application 11/115,539, titled "Hand-Held

2005 ¢ SPEBEISS ach At bt RAictionS Blek ol bt conb ad BRLIKE o
devi ce rmay dibslay iaetatele vehieh @é@mafttde@k‘érmawﬂié‘dhah&aﬂ? us&Ptie BRplaye t hat

mechani cal |y uses the display of the hand-held device to provide inputs
into the @&vihee handtheld devee dpeprovidalinputss inot the dexiceh (satheenthanThe

LS aY. Selighaly Y iy U SRR BN e st A Tt e
n"Be s SATEGORIE ORISR A S TR T B SR ",
di splay. [relwdy armeoveblebdispley sthbhycausgs benec @nrf ngue ethpud Sigrais| tat @e sl i de,
pivot, and/or rotate relative to the frame. The display is typically
nmovabl e r 8EBefafed when moved. The input signals then can be used to initiate
commands, make selections, or control motion in a display.
[0102] The movable display may be configured to translate, slide, pivot,
and/or rotate relative to the frame. The display is typically movable relative
to a frame or housing that movably supports the display in its various
positions. In some cases, the display is movably coupled to the frame, and in
- other cases the frame movably restrains a floating display.
[0103] The input signals may be generated by movement indicator(s)
that monitor the movements of the display and produces signals indicative of
such movements. The detection mechanism may, for example, one or more
switches, sensors, encoders, and/or the like. Any suitable mechanical,
electrical and/or optical switch, sensor or encoder may be used. For example,
tact switches, force sensitive resistors, pressure sensors, proximity sensors,
infrared sensors, mechanical or optical encoders and/or the like may be used.
The movement indicators may be placed underneath the display or at the
sides of the display as appropriate. Alternatively or additionally, these
movement indicators may be attached to the display or some component of
the display.
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to a franme or housing that novably supports the display in its various
positions. In sone cases, the display is novably coupled to the frane, and
i n ot her waes/wdsf rame novably restrains a floating dipemplmsgoosjo0ss@8] The

i nput signals may be generated by novenent indicator(s) that nonitor the
novenents of the display and produces signals indicative of such novenents.

The det ecf chani.s ory: I one_of,. re, SW es,,.sensors,
encoders, t[gg_gﬂgtra thg‘nl {%(gmb,&%r& Qm}%ﬁﬁ%dﬁi@ﬁa&%‘? dBt pi?g'al P&ﬁ%ﬂ%
optical sWpbRtatichENBO! 10/057)G5G!etitleYDRBIS Abkualt” AN Febrd@sy B t ches,
force sensitive resistors, pressure sensors, proximty sensors, 'infrared
sensors, @BBhanical or optical encoders and/or the |ike may be used. The
novenent indicators nmay be placed underneath the display or at the sides of

t he di spl & as PRESEURE GRFORUE SENSING ©JBVICESaddi tional |y, these novenent
I ndicators may be attached to the display or sonme conponent of the

di spl ay. An e I .l a i Lselo L n Rat ent
Aol | oai | SoLRBI", FHEEP Bt AreLR. TREMRION et P8I G ot ary
11, 2005. abovéRERSHRENERNEIGEEoRENGH MredsbM SEiSsihg HeRiceShwichLdst & fbreact i onal
hand- hel d el ectroni c devi ce descri bed above may further include force or

pressure SeNENGEisHay @eBo¥sid® as a force sensing display or housing. 1.
Force Sensitive Display [0106] A force sensitive display causes one or nore
i nput si gdal s fordecSeywitiveaDisplayhen pressure is exerted on the display
screen of the device. The input signals can be used to initiate comuands,

make sel e¢Hit@BY. OF ACFUME ' \ ' Y, Al sl rally
provi de aTsI i ght am)ufryt? %?é?f@?(é ?l‘%ﬁhdgt‘?acﬁgﬁﬁg’ét%r I’?ﬁg@b@e@g@%@s tg(ﬁgt% any
f or ces exe@enemted arheonpressureeisrexastedesh the displayseratat of theodevdcs.ampenent
general ly, r%vi.de under neat h the display. The force detection arrangenent

moni t or s~ IMAMLFEPRALS CaREhe aiged fo Ipitiate sprimangr pakeiselestiangren sontreli cat i ve

thereof. HyidnOhCs H&JIET! 'QWh displays generally provide a slight amount of flex
(unnoticeable to the user) so, that any forces exerted thereon can be
measured by a force detection arrangement generally provided underneath
the display. The force detection arrangement monitors the forces exerted on
the display and produces signals indicative thereof. The force detection
arrangement may include one or more force sensors such as force sensitive
resistors, force sensitive capacitors, load cells, pressure plates, piezoelectric
transducers, strain gauges, etc. The force sensors may be attached to the
back of the display or to a structural platform located within the housing of
the device. When a force is applied to the display, it is transmitted through
the display to the force sensor located underneath the display.
[0107] Fig. 19 is a side elevation view, in cross section, of a hand-held
device 300 incorporating a force sensitive display 302. The force sensitive
display 302 includes a display 308 and one or more force sensors 310
disposed underneath the display 308 (between the display and a structural
platform 306). In most cases, the force sensitive display 302 includes a
plurality of sensors 310 that are laid out in an array. For example, the
sensors 310 may be positioned side by side in rows and columns. The force
sensors 310 measure the amount of force being applied to the display and

when a desired force threshold is reached a control signal is generated. In
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arrangenment may include one or nore force sensors such as force sensitive
resistors, force sensitive capacitors, |load cells, pressure plates,

pi ezoel ecwoizeosimasesducer s, strai n gauges, etc. The forcecTass@xsossay be
attached to the back of the display or to a structural platforml ocated
Wi thin the housing of the device. Wien a force is applied to the display,

under neat ROTSe Arepl 2. e A 1 opecd el B Aoniedi 8 e cross
section, etruaturanglatfolrd tdehélperdiiPnit B Fores Meimy eReftod o GRNSUrFdceeordi spl ay
302. The force sensitive display 302 includes a display 308 and one or nore

for ce sendbe display 1@ thedorce sensormdispasachbelaivsihieadis@ag ( bet ween t he di spl ay

d a st | platform306). | t the fo itive displ
302 1 nol udDdOR, Uy Bbi SeASBh iy Cod iR T confinsPohi Wi antoihay . “For”

exanpl e, tsb.%eﬁ%sa;ﬁéré&%tmt\p@erpﬁgﬁtt A Bdrc L fhRY, fr detRrifRioANGk

colums. The force sensors 310 neaSure the anount o orce being applied t

o the di spthithena tohenisaa dight taethf or & dardhtesdiohmyi se nesighiey neoritningol
sone cases, an elastoner 312 is placed between the

si gnal isggerate_gﬁ I ? cfl €
di spl ay ahke fereewith £be ferce senseis #Rd 60MBRRNG thadarce tone predeterpinedy

The di spi e ER, e BRE fredh is fot Aaefed IR RIS in CofERA, n°a "
t ouch scr eelightaodeii.f aviea iiaé €oreetthrshold Bhixcatdedathe toRes e sondiBiéred

determ nation of whether a touch is a light touch or a hard touch nay be
made by nd@nhargrtonght Hrachdype ofitolch mayfhe used tm sontoldiffecantaspeats athe force

t det L ned th hol d. W the force,threshol.d is npt exceeded, the
ouen’t o EhEABRC  LBHE BRiches iy bingseoriated oWES Hensive /ety sUdtaBeden,

the t h Hagi [ ; o] ; dto
cont 1ol i PYIGEE0R! (et Cubsch il Sefbilidg PR, B RERHBRY cbS) 4SO,

wi t h passihaed doaches sayh besassociaged iwith {aztige, evants muchoad reelections!dri ng,

panni ng, zoom r ot tiog, etc.) and hard touches may be associated with
active evERHEN &G HBLORGIIBKs or commands {e.g., button click). [0109]

Hg. 20 i1hgiogqt s Y. 9UlilusEdesCart AR phP PevkR BB thatOSHibines touch

sensing and force sensing devices to provide x, y and z components when
touched. The touch sensing device provides position sensing in the x and y
directions, and the force sensing device provides force sensing in the z
direction. These devices cooperate to output X, y location and z pressure
information whenever there is a touch on the touch surface.

[0110] Fig. 21 is a side elevation view of an I/O device 330 that
combines a display 332 with touch screen 334 and a force sensing mechanism
336. The touch screen 334 provides high resolution touch locations, and the
force sensing mechanism 336 provides a measure of where the force is
coming from as well the total force. Touch screen 334 is disposed over the
display 332, and the force sensing mechanism 336 is disposed below the
display 332 although other arrangements are possible.

[0111] Force sensing mechanism 336 may also be widely varied. In the
illustrated embodiment, the force sensing mechanism 336 is based on
capacitance, and more particularly, self capacitance. The illustrated force
sensing mechanism 336 is formed from various layers including an electrode
layer 338, an elastomer layer 340 and a conductive layer 342.
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sensing and force sensing devices to provide x, y and z conponents when
touched. The touch sensing device provides position sensing in the x and y
di recti onwp 280uhotdve f orce sensing devi ce provi des forcePsenstovg/o0ss4e he z
direction. These devices cooperate to output x, y location and z pressure
I nformati on whenever there is a touch on the touch surface. [0110] Fig. 21

Is a side tion f I 0, ' ay 332
with touc l‘é'gri en 35&il 8 Ia %rr cjggsfeh E‘IC%S %rgaHkﬂﬁérﬂ? g%tmie%pgtﬁﬁhscreen
334 provi drgtrated 3396@|hatt arm poeitiohet og&bsO e IBéttornhef ftﬁécﬁsple?swm

mechani sm 336 provi des a neasure of where the force is comn romas well
t he tot al Efestrodes 13if tare cypisallg Japsitionsids o sar anr/aeyr ofh"@vw @pdagollmms and the
force sens ani sm:336. is_dis d bel ow t 32 al t haugh

ot her arrahg&lﬁp € PPELLNG € Pgﬁgiti‘f F'g?%@ i o %g{?@ﬁ'ﬂaﬁ {536 may

al so be wi,dghy varied. | n the illustrated enbodinent, the force sensing
mechani sm 336 i s based on capacitance, and nore particularly, self

capaci t an§@113fe i | Elastoraeeldyeoi340 |ﬂelmésg)neemhmmre rel@lie menfbersdd1f r om
vari ous Iayers i ncludin el ectrod er 338, an el astoner | ayer 340 and

a conduct PRaltipae@ b @wgeﬁ@%@z?legrgg@ rlgﬁ%a§5§@nd3§@elqﬁ>@ﬂue@ée Yrupdd-ity of
spati al | yEFaﬁggiﬂé%%ggs{ ?%%raﬁg 1S i 3§i pl‘?l%\/&'lﬂﬂ%gdlg%ﬁﬁsa fiffefot t om of

t he di spl ay are pi ca posi I'n an array of
rows and eﬁcamn%fadubﬁae@heﬁftqn @:@ﬁmgtermmtaabﬁ BRSEE thembary 4aungrer of
el ectrodes may be used. 0113LnE| astoner | ayer 340 i ncl udes one or nore
el astic nﬁﬂﬂﬁ@ﬂ%pmeﬁwtha@fm grstafeabout B2 81Mct r ode | ayer 338 and the

Cvardl y SPLRAT | nConBUENSL VST RS HHE SR o PeRtkron. -
el astic myghsr ﬁalékél e S LAORRRAIGARE, W yried Pheliiars anabpuned: 2 mm

[0114] Conductive | ayer ly takes t grounded net al

pl at e 343 clettrogpadBOiand thergrounded nietahpldtd 843, eMheaahusar mjslaesdewhr odes

339 and the %r ounded _netal plate 343. Wien a user pushes
on the display 332, the force being exerted thereon causes the dlsplay 332 to

displace inwardly against the elastic members 341 compressing the elastic
members. This causes a change in the capacitance between the electrodes
339 and the metal plate 343. This change in capacitance is sensed by a
control circuit operatively coupled to each of the electrodes 339. Capacitance
sensing circuits are disclosed in the various incorporated references.

[0115] Fig. 22 is a side elevation view of an input device 350 that may
be positioned over a display. The input device 350 combines touch sensing
and force sensing into a single device. In this embodiment, both the touch
sensing and force sensing is provided by mutual capacitance. As shown, the
input device 350 is formed from various layers including a top drive layer 352,
a middle sense layer 354, and a bottom drive layer 356. Furthermore, the
middle sense layer 354 is positioned on an elastomer layer 358 disposed
between the middle sense layer 354 and the bottom drive layer 356. The top
and bottom drive layers 353 and 356 include a plurality of spatially separated
lines in rows and the middle sense layer 354 includes a plurality of spatially
separated lines in columns. The top and middle layers 352 and 354 therefore
form a grid, and the bottom and middle layers 356 and 354 form a grid.
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on the display 332, the force being exerted thereon causes the display 332
to displace inwardly against the elastic nenbers 341 conpressing the

el asti c woless9430Bi s causes a change in the capacit ancechatseasnogsne

el ectrodes 339 and the netal plate 343. This change in capacitance is
sensed by a control circuit operatively coupled to each of the el ectrodes

ot er ool OLEBIT o7 B, Gp4rabhe 4R Bl T BRE Son i B Ak SBali¥ifc 580"
that may BAdRASHfRAGHe dMes o thesdttom 1AV& 358 kfe d&iired @PVikowtsgRs touch

sensing and force sensing into a single device. In this enbodi nent, both
t he touchV¥hkersithereaisda ftondy ensiutyali eapaciance dneasuned betweapdbettapce. As

o< r 4 55 Bl SR T o RS S 5.0
Fur t her Mg, t’gﬂ‘é‘h.m g ﬁdél‘%ﬁe thaY flutdart c?/éarc@%gxségﬁ%‘étgw‘é@ PRngedspaer |ayer

358 di sposed between the m ddle sense |a e bottomdrive |ayer

356. The boftoandriveidyem356iare theymiddl@sansmibyab 854 prbvide the mouwdtidfy of
spatially separated lines in rows and the m ddl e sense | ayer 354 includes a
pl ur al i t y feceidhe dpugh.s dpigrRariguler seangamest prddesradull spage of ipgel e

355 and 3s4PrmRosed B (B Madti il g pIrERibals e PRGOS RElcfiop ™ Sy er
352 are s¢frpedand et fecealadyers thgy | baespeatddheirimiryorto! syermatfodar e
scanned (or vice versa). Wen there is a touch, the nutual capacitance
measur ed lleseuigd iNHd.S: obatent Applicafion G2 18/810,862 nfitlet] EMukipoint| Toueh - 354

provi de the x ap | ocatio f the touch. In addition;, the nutual
capaci tangérq?@asﬁlﬁécprb@%m:}roﬁﬁe bottom drive layer 356 and the niddle
sense | ayer 354 provide the amount of force of the touch. This particular

arrangemedt pr GOregeSensitivg Housiage of force superinposed on a full inmage of
touch. The input device including the touch layers and the force |ayers nmay

be oper at §01477 | ar Thet hahbehalgt Hedise dawsr idles ineludeS.a Hetentsefgitiviecat i on
No.: 10/840,862, titled "Miltipoint Touch Screen," filed on May 6, 2004. 2.
Force SendoHSNg. Higsfarge sensitive housing provides inputs when forces are applied

to the housing of the hand-held device. A force sensitive housing is similar to

a force sensitive screen in that. The housing provides a slight amount of flex

(possibly unnoticeable to the user) so that any forces exerted thereon can be

distributed to a force detection arrangement located within the housing. The

~ force detection arrangement monitors the forces on the housing and produces

signals indicative thereof. As with the force sensitive display discussed above,

the force detection mechanism may include one or more force sensors

disposed with in the housing such as force sensitive resistors, force sensitive

capacitors, load cells, pressure plates, piezoelectric transducers, strain gauges

and/or the like. When a force is applied to the housing (squeezing or pushing

on the housing), it is transmitted through the housing to the force sensor

located within the housing.

[0118] The force sensitive portions of the housing may be located on

any surface of the housing, any side of the housing, any portion of any side of

the housing or at dedicated locations on the surface of the housing. The

sides of the housing are ideal places for implementing a squeeze feature.

This is because the users fingers are typically positioned on one side of the
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[0117] The hand-held device may al so include a force sensitive housing. The
force sensitive housing provides inputs when forces are applied to the
housi ng oWoth&/dvased- hel d device. A force sensitive housipog/ussoosionssuar to a
force sensitive screen in that. The housing provides a slight anount of
flex (possibly unnoticeable to the user) so that any forces exerted thereon

housi no. - Gaite ShAdnliEobi Y6 e, S R SfokAitHe Meld, hRG SRy ehidee 10, i ng
and produggssigegVe & ;’biﬁ@iﬁiﬁgtéc«i@nt hgeeflise ifSs Wot Forivepidnertecadhate thae

di spl ay di scussed above, the force detection nmechani sm may include one or
mor e f or cegusens oieatules speeidl warteh mustt be taker iwiger dssiging dhe sSHIERERt i ve

o eroel edepterseamebioul ot araeiae aciiaes Shribn iR tEg, BhEsThe oo | o
zo¢l cof _ Gty Gt e
1 ansm t | SRR PORHR Bt 85 Ko B IO T B 2R e

housi ng. {Heltglieddee féaturee is émplemantedousingnforcd sehsitilie ussistorsa(FRs) | ocat ed
on any surface of the housing, si de_of the housin

. . g, an . ) i ng, any partion of any
si de of tWwhidhoaxibily adegrasR i weiskantowihiashinckasere fgﬁﬁﬁfad@eaftottﬁ%

cauecre 1At al s chRplUT cieRici J87 Bood KEERP A SRl EEFRICARR T | onea
on one si g&ivatichNAsay b PresitdordeUiibedhvld Rereached, and therefore the hand may

easily squeeze the sides via a pinching action. Because it is so convenient
to activaf@L19% squBigz@3 isaamide vigvecinatrosarsechost ob@ hamé&helghdavigesi gni ng

th feat, that it wll t i dent gl |. i.vat e duri

nor ol uea70 WSNERORE? dcscisede fealle A5 Bob: e Peribn ey AiMalfetden 1 ghi
d hard : F i S b t |

onsi 11 veland 37 A B A PRRR ST H IS UTROGERE 7S, IRARENIEL. 1 an

i ncrease support ptatfornl B24 dnd tHeeinmet isvefaserdf dbe Fousingody2tave acpaicuwift can be
used to output a signal to indicate actjivation when a preset force
t hr eshol dfarse seasaied76} OVhen aHogce isapplied teithe hAusg 342 83 H<2@mRIEon, of a

hand- hel d eﬁﬁ%ﬁ)ﬁyﬁ%ﬁﬁ%ﬁ'e oPERL RIRA! R RolRIESFS ribRAS HifardfSusdi e the

devi ce 378
pressure. This causes the force sensors 376 to be sandwiched between the

housing 372 and the support platform 374. The force sensors 376 measure
the amount of force being exerted and when a desired force threshold is
reached, the force sensors 376 generate a control signal. For exarmple, as a
result of being sandwiched, a force resistive sensor may exhibit a reduced
resistance and when a desired threshold is reached, a control signal is
generated. '

[0120] The force sensitive housing may be is provided in conjunction

with a touch sensitive housing as discussed above.
E. MOTION ACTUATED INPUT DEVICE

[0121] The hand-held electronic device may also include a motion
actuated input device. The motion actuated input device provides inputs
when the hand-held device is in motion or is placed in a certain orientation. A
motion actuated input device typically includes a motion sensor, such as an
accelerometer, that monitors the motion of the device along the x, y, and/or z
axis and produces signals indicative thereof. The motion sensor may, for
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housi ng 372 and a support platform 374 inside the housing 372. Between the
support platform 374 and the inner surface of the housing 372 are a pair of
force sernwonsocddgzos\Wen a force is applied to the housi rgTAR2008808309
exanpl e by the pinching nature of the hand, the housing 372 flexes inwardly
under the pressure. This causes the force sensors 376 to be sandw ched

measar o (AET g0 EE o AR G E Attty it fdtion Seof cpGeLe = ® °7°
threshol dg %riéﬁ%f&)ﬁdser%sb?, § L 8s %ﬁﬂ@@éﬁoﬁé&o@%&ﬁtt@t@al@&t ttel deviewal . For

exanple, as a result of being sandw ched, a force resistive sensor nmay
exhi bit ator ddtarmine dtd orientaticandn veh@enarallys hoszontalk eing. d The rmealdered, a

control signal is geperated. [012 The force sensitive housing,nmay be is
provi ded $NSEEhj AL %ngwaa?ﬁc[a tPog%% E%‘l‘%'ﬂgi 0t 10 FMsy %Be'ﬁii%E&'gg@é above.
E. MOTI USHEM%H% ; I HOQ% oF ; hel ] [ I ce may
al so ingT% e a nnﬁ?%#gggwﬁgyggginpuﬁﬁggnﬁﬁ%&@qﬂ% 2%??ﬁhﬁ§%®33t Bﬁﬁiput

devi ce prigvitHesdevipat (gesheing, hshdidmgl- hehd davinge éis.), nitnist it@nsmitted pl aced
in a certain orientation. A notion actuated input device typically includes
a noti on Bepdah thesheusiag tashe ceetias saiseer, that nonitors the notion of the

devi ce al e X, d/aor. I.s.and. d i -1 ndi lye

dovi ce o figa2), X niaRR%hRloR LEERAGIO RS NG DERELS

Al ternat i wednded MLIBR] HHRNINEEMER moBiBh dnfeemaBoAtyGiea! MRkt Beeparatsgch as an
el ectronic conpass, that allows the device to.determine its orientation in
a gener al frgmhthe ptheramofioarinformationdoi prodsice sur acaugteheoramanchsignalo t he

h ' h I |, d, W t hi he h ' f
the dovi CEOT HRERbIR0ITOR SCaCLBONPBRNIS SHotbata0Pkiad (hecievicenyll RREKER. hand

vaving. Chimbriy Sow SrEQART! HrEndtiR  SLohGSOPH S bCai RoUBNERE, Sensor

[ 0122] BeCause I on nsors typrcally nmeasur notion, not Ju
i ntended smih a9 .viliratiohs)t pidhedlyTptdducei ighrfreduanty tinforaaition. nThée High

separated fromthe other notion information to produce an accurate conmand
si gnal . frequency information can be filtered out thereby leaving only low frequency
information indicative of the large scale movements (e.g., shaking). The
filtered information can then be converted into a control signal.
[0123] Fig. 24 is a side view, in cross section, of a hand-held electronic
device 380. The hand-held device 380 includes an accelerometer 382 that is
attached to a housing 384 of the hand-held device 380. When the device 380
is moved about by the user, the accelerometer 382 recognizes the motion and
a controller of the hand-held electronic device 380 interprets the motion and

thereafter performs an action based on the motion event.
F. MECHANICAL ACTUATORS

[0124] While one would like to eliminate all surface mounted actuators
such as buttons and wheels, it is sometimes impractical. Therefore the hand-
held device may include some number of surface mounted actuators.
Preferably, these actuators are generic to each of the integrated devices.
That is, their meaning is the same regardless of what device functionality is
activated. It is also preferred that the surface mounted actuators be placed
on surfaces other than the front surface, which houses the viewing region of

the display, although this is not required.
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For exanple, |arge scale novenents such as shaking the device will produce
primarily | ow frequency information. Conversely, small scal e novenents,
such as wvbnradad/om®s primarily produce high frequency i niPorrmsteosnossdhe hi gh
frequency information can be filtered out thereby |eaving only | ow
frequency information indicative of the |large scale novenents {e.g.,

shaki ng) . ilte ' i ‘ t; i Lcantr ol
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el ectroni ghayy|§ vt mEyebdaoafibared & \dcapatedand dadtiesteathenpriflagy omet er
382 that is attached to a housing 384 of the hand-held device 380. \Wen the
devi ce 38Mput means, abgutthey toueh wcegen.t hdhisc per@itsnat UFeRdR PERMEHAI zes t he

ti d troller of th d-hel d el ectronic device 380 int, t
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mount e aCrudors hgep; calethariel ffads B SR bR enbirRe “Uh cr
houses t hgput eeliegs.r egi on of the display, although this is not

required. [0125] One particul arl i/museful mechani cal actuator is a hold
switch. TE@LR6[d swAnotharapaticuteslyt iugafubdmeshanical @ckualad iGeactowsre t he

Cnvant od StEhedi e Hedisreswiaef WiBeaEn £ @vBER ashetelal ahflebr s
pocket . 'g?éayfetdt g@.‘ QRBH 3hi Powdr Sk £ RihiE Brimite RRVREAEhUe AW tOP

surface o way of " the grasping hand, buf in a position for easy
access (a$n opeasgslementdtionh thé govearrdwitah) mayhise iptdcdsow thé toprsuntaceonl y

deactivate the touch screen but al so nmechani cal actuators and ot her input

and ot her ouhpfitthaevay @6 the grasping hand, but in a position for easy access (as
opposed to the bottom surface). ’
[0127] Another useful mechanical actuator is a navigation pad. The
navigation pad is typically included with many hand-held devices. - The
functionality of the navigation pad may be changed according to the current
operating mode of the device. In the case of a music player, for example, the
directional keys may be assigned, play/pause, next, previous, and volume up
and down. Other assignable buttons may also be included on the device.
[0128] Still another useful mechanical actuator is a switching actuator.
The switching actuator may be configured to change the functionality of the
device, /.e., by activating the switching actuator the functionality or state of
the device switches from one mode to another. The switching actuator may
be widely varied.
[0129] For example, the switching actuator may be a dial or wheel. By
incrementally rotating the wheel, the device is incrementally switched from
one device to the other (generally in some predetermined order). A full
rotation of each device generally cycles through the entire group of integrated
devices. The wheel or dial may for example operate like a scroll wheel,
Although the placement may be widely varied, the switching wheel may be
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[0126] Anot her particularly useful nechanical actuator is a power swtch.
When the power switch is turned on, the device is powered up and ready to
go. Wen wbeommsesosswi tch is turned off, the device is ghutusdmsmossun one

i npl ement ati on, the power switch nay be placed on the top surface out of
the way of the grasping hand, but in a position for easy access (as opposed

to the bﬁﬂé&@ ﬁ\“ﬁtLegﬁﬁger.F rf lof AREdigds o eHetlevieehaBy pRicirar theaivbieel s a

navi gat i pad. vigation pad is typically included wth nmany
hand- hel chateybaesers Thembumeayi e abed o eRsinsotaks ithatwhsel patbrneantiiec hanged

according to the current operati de of the device. In the ¢ of a
mist ¢ pl dperusers b e DB ExEEdeL Eomoig ey a8 Aeyon soadet ffe TR

pl ay/ paus h@?e@otaegjr_evi ous, and volunme up and down. O her assignable
but t ons B ‘included on the device. [0128] Still another useful

mechani calggsg}at orAltgnatigaw ) ¢hengwitchingt actuattiremayi tbehanputionuatBy nay be
configured to change the functionality of the device,_ i

the swit ciepattivaly puessing b8 theryitiam dhe devise i§t5¥\fit§h§g fféme%@/ﬁ?%‘égﬁérghleg °

fromone no to another. The sw tchi C r . d L ed.
[0129] F??nggﬁﬁr geerg 3é"%\/&0{‘&%ipﬁ%‘ﬁ";ﬁrﬁg‘?gré@bﬁbg@%&gﬁl mc‘?r B!?}wé%')é‘l%bt Ey‘

i ncremen r ; i [ hés pl 6 jidiehed f
onte ;j_ew C?ﬁ %E;ﬁg%‘t Iﬁ?ggneraﬂﬁﬁugmhﬁr%dgtae@?ﬁi ﬂglgiglrpgg ?glgmfﬁll e
rotation offt gefiheedgacer BY Ipjading thesbttion higre, tehusera thuabgeronges f

I ntegrated devices. The wheel or daiz%ﬁ: %for gxarrpl e operatngl [ Ee a scroll
wheel . Al finggigRay ke ysedderasily RESSSHBeUAY vari ed, the switching wheel may

bepl aced L&%fﬁsgfgﬁﬁ%ﬂﬁg'i‘%f% bdfics 189 _alsol gﬁcldeé!i SRy Bsmihdieiang the

wheel her e used to’easi rotate Yhe wheel r

exanpl e, &hflaBReicuchhpeth Seveks @wngpidedf ftouch pads gnas penfpuadtindd.Sso t hat
the wheel can be rotated. [0130] Al ternativelo%],Pt he swi tggélagleaqt ugtor may
u i

P?o?n glr,]lte t Baétszintg,?pfg@atiort Neel 0 Ehditad THadbuPadfor HRe VIES "swi t ched
Al t hough {ﬁﬁg oil ;@gnﬁ:?ddfru.ggeﬁa AL Al RoP" f5958 948! ¢lel 4B lth
Pad for Handheld Device,” filed on November 25, 2003, and U.S. Patent
Application No.: 10/643,256, titled “Movable Touch Pad with Added
Functionality,” filed on August 18, 2003.
[0132] In another embodiment, the hand-held device may include a
scroll wheel. Scroll wheels can be used in each functionality to scroll through

a window.

G. MICROPHONE

[0133] The hand-held device may also include a microphone that picks-
up audio sounds. The microphone may be used in conjunction with a cell
phone to transmit sounds, such as the user’s voice. The microphone may
also be used to record sounds or enter voice commands into the hand-held
device. For example, using voice recognition software, the hand-held device
may be able to recognize voice commands and generated control signals
associated therewith. The microphone may be placed in the bottom surface
of the hand-held device or possible in the front lower bezel. This particular
configuration is well suited for picking up a user’s voice during a phone call.

H. IMAGE SENSOR
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may be widely varied, the switching button may be placed in the upper
regi on of the sides of the device. By placing the button here, a users

t hunb or woadeos/duseger nmay be used to easily press the betrars20060d8819 The
hand- hel d device may al so i nclude any comercially avail able touch pad.
Several exanples of touch pads may be found in U S. Patent Application No.:

10/ 188, 18 Wil ed ;A h i ~ofid e , 2002,
U.S. Pat eﬁ?]'%\hpi)l [ Ca@}%ﬁﬂﬁ%@&%i%{?@ﬂ@ ggg% '?Il] %éﬁeqﬁ%ﬂéﬁ a@a‘ (?r] il?léHrZ%rﬁ%hel d
Devi ce, " &nd ¢shsoreldied embgsorizints 80@Rat trdhdhdheltatievite ApplapesdtedikeNs. :
10/ 643, 256, titled "Myvable Touch Pad with Added Functionality," filed on
August 18(ameGE. [mAdPRgE $EnseHtMaY, &ohcuamPIR, InchislenanaldigedCedilede may
i nclude a,scro el. Scroll wheels can be used in each functionality to
scrloll th?‘%‘ﬂﬁ%uéCW%lﬂﬁ[a-G M CROPHONE [0133] The hand- hel d devi ce may al so
I nclude a_m crgophone th ' I 0 sounds. The m crophone may be used
in conj unbt i onIWU-ﬁDgt\/ééélFfmbmyﬁansmt sounds, such as the user's
voi ce. The m crophone may al so be used to record sounds or enter voice
conmmands 'into t@ﬁjgﬁﬁgegﬁghg devi ce. For exanple, using voice recognition

- i

software, "t he vVice may be able to recogni ze voi ce commands and
generated_control signals associated therewith. The m crdgghone ma,% be
f

pl aced i n[@%35Mot t ofh Band-held SlectioRic, SEYICReMAYdBS i ESIGIED SQSHESPENIER t he

ip 5 user TRSREtsh APRYRE H ARueR e At B ARG et 5 ARG el ™
el ectroni ﬁo@ﬁﬁ{; candBhepdifo coRBbHERpattsi GRaRes hard-hehhdléctronic edevice]
conponents so That the hand-hel d device can operate |i ke a canera. The

i mge senGestures ard arstyizadpnteradtion with an iopdt gevice dhateig mappediq one)
camera. | or n%oNrgUsTaeu |cI c%Em;'):u %%Tbge\lr'oa‘)lfiloﬁg l|'heTg:e‘s:t|ulrec3;,E ?’nTalyJﬁ;eS made through

various hand and finger motions. Gestures generally comprise a contact

chord e.g., one or more fingers, and a motion associated with the chord.
Alternatively or additionally, the gestures may be made with a stylus. In all of
these cases, the input device ie., touch screen and/or touch sensitive
surface) receive the gestures and a controller of the hand-held electronic
device executes instructions to carry out operations associated with the
gestures. The hand-held electronic device may include a touch gesture
operational program, which may be part of the operating system or a
separate application. The gesture operation 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. For example, gestures that can be used are
disclosed in greater detail in U.S. Patent Application No: 10/903,964, titled
“Gestures for Touch Sensitive Input Devices,” filed on July 30, 2004, and U.S.
Patent Application No.: 11/038,590, titled “Mode-Based Graphical User
Interfaces for Touch Sensitive Input Devices,” filed on January 18, 2005.

2. 3-D SPATIAL GESTURES |

[0136] In accordance with one embodiment, the hand-held electronic
device may be designed to recognize 3-D spatial gestures measured by an
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[0135] A hand-held el ectronic device may be designed to recogni ze touch
gestures applied to a touch screen and/or touch sensitive surface of the
housi ng awo 20évamwedng control aspects of the hand-hel d el ectrruspeos/oosses ce.
Gestures are a stylized interaction with an input device that is mapped to
one or nore specific conputing operations. The gestures may be made through

var i ous hand,aefdr AR o Rt Bsp&as DALEE haaadield blecaomity deicabasad act
chord e.g., one or nore fingers, and a notion associated with the chord.

Al t er nat iofelthie B-Dasipktidl agestines. t ISpatjels gastesesaye ttylinede MAtions OfsthB us. | n

Il of th t he i nput e, t _and/ or .t oych
Sensi t | vedener oal) thatcare,@aphed 56 g 8k e PECHI SUTPING PPERYRNd- het o

el ectronig_deyisC C ' ' k p [ oci at ed
W th the JESCEPoSpRlc IR Ihe) e dffas, Mid oLty ARe FHT e

gest ure opgtighs, 0akh PEEIFEIM exdihgle rshpkipg, pwaving arte theerlilts.ng Bystem or a
separate application. The gesture operation programgenerally includes a
set of i rexcelerometes measures ¢ogmoticn f@i@teﬂcf@uﬁlﬁeg‘@ésléa i) e5tHBS aRAR i nf or ns

one or nore . software agen of t.he gest S o] ' o take
in respon<tiQie; H‘@C%%@g%ﬁ &E? Wi'oﬁxgﬁﬂ g'BgIg%Ieée%g‘% aiwglﬁ]lt@éleéﬁtgé are .
di scl osed, bd e . digtadiwith e 3L0/ jiap64,
titled " %%#Hrgéesgm (f;rpc oungld ggﬂgﬁl]ﬁv%ﬁ?ﬁgﬁs %gf/dl (‘:es, " If i e?j on Jul Ly 30,
2004, andgdstSresPaTienhaAHiald atéctronibdevidd hisgirehale aid-Despativbgesse ed

G aphi cal User Interfaces for Touch Sensifive |l nput ' filed on

January 1@peratiosal program, seRighamaEDeRaEt  off m%@pqrgﬁxéggﬁwn% %ith one

enbodi nment .t - d-¢le ' ' j gnhi ze

3D spat | e el TRe S SO Hroane SR 1hces AR < o
t he hand- helrduabesid Bt GeeeiHifs thesectuprenchof Jdstweatana infrrsisuons or Spat i al
gestures are stylized notions of the device itself that are nggged to one

or nore specefsaftvearepegents opdhet gesfsirestiadion it pEIORYESt19r E2K&d) be nmde
t hrough vari ous hapd and arm notions, such as for exanpl e shaking, waving
and t he | [§8PONSH @¢LHG et er measures the notion related to the 3-D

spatial 9P§i8%§S anBn@ exemplary 3-D gesture is shaking the device. Shaking can
cause the hand-held device causes the device to shift between modes or
states. Alternatively, shaking the hand-held device can cause a selection
event to occur. For example, in the case of a media player, shaking the
device may cause the device to randomly select a picture or song in group of
pictures or songs. Alternatively, shaking the device may cause the device to
select the next picture or song in a sequence of songs.
[0138] Other gestures may include translating or rotating the device.
Translating the hand-held device (while it is face up) from side to side may be
used to initiate panning or scrolling in the device, or moving the device up
and down (while it is face up) may be used to initiate zooming. Rotating the
device may be used to cause the device to change modes or states. In some
cases, for example, the orientation of the device may correspond to a
particular mode. For example, a first mode may be associated with 0
degrees, a second mode may be associated with 90 degrees, a third mode
may be associated with 180 degrees and a fourth mode may be associated
with 270 degrees. In all these cases, the device can be configured to keep
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controller recognizes the notion as a 3-D spatial gesture and thereafter
executes instructions to carry out operations associated with the 3-D

spati al gwetwewm®4308he hand- hel d el ectroni c device may i mciru$eoos/ o883 spati al
gesture operational program which may be part of the operating systemor a
separate application. The gesture operat ion programgenerally includes a

set of i rov%g?' Spdrigh Ui RisZR8 ddvioedis tUrieel CEhalf isgiEghaintaina@ad i nf or s
one or ngﬁéé S ét»;va\i/grl:é agentpsif@g‘%g t he gestures and/or what action(s) to take

i n r espongeight image gesnaiteswhpbedentatias tee eleyicary iB- D gesture i s shaki ng

t he devi ce. Shaking_ capn cause the hand-hel d Vi Kce to
shift bet[ﬂéé’ﬁ]rmdeg”@r g'sq gbatial gﬂspérreﬁa{f“w&\@ﬁe%%g%‘%gaﬁﬁ‘éotegﬁgﬂﬁ}eqxg; devi ce
can caus . i . 0 ; le, in the case of a nedia
pl ayer, @@@%g%e%gﬁﬁﬁ%dgg’eégﬁ@@gtrﬁgﬁ%?\;% to randomly select a

pi cture SO ' r | ernatively, shaking the
devi ce m%{r caﬂ%g%mgg %ﬁ.@i?ﬂ%@%‘%%ﬁ%me or song in a
sequence of songs. [0138] O her gestures may i_r?cl_ude transl ati g r
rotating [0etQfvi c Becausd shadevise: mayHave- maltiple dypite P1 81§ B ri‘@' face up)

devi oo, drhsRde mak R aubd shiehofh SRTRARobE fokt Brerent 12 o

Lo i ni ti ahs ZO0RYRG,, BRAAREAGITH NEcitRls| basemiorbeheselitpte cstmmktanbeuslevi ce t o

change nodes or states. |Ih sone cases, for exanple, the orientation of the
devi ce mHyipae! rEspinpdits that ray tecedrabined de predicecRemsiosImands sy Birde nay
be associated with O degrees, second e b cl | 90

degr ees, seledied dram ¥eiGeay- etogglg(g@%\{rgﬁn%ﬁ ﬁg% @é@ﬁggséégﬁggﬂ%ﬁért h node
may be assqci Wi gr . t HaRfe, chiie vileWale can be
configure|§ ft S&é@gbe[’héma%%@%ed orqe{ @rﬁﬁdlri\gﬁ??as thg device is turned.
That i's, ddledtimt 21 Rallén mEy vetbalizeeJOMS whichecawsest ther devicattoodial he
device is in. [0139] The 3-D spatial gestures %ev% be based on nore
conpl ex niOMAhphonetnumsber. gAf "ARllalas MWHPlEnBheRR NYADEs: 2 USST PRRkFoRM

ACTTON B'A‘cSoEnl%)bhqgI L Tehdr LORMERd “TOM” with a 3-D spatial gesture such as

shaking to select Tom’s second phone number. Various other possibilities will

be appreciated by those skilled in the art.
4. DIFFERENTIATING BETWEEN LIGHT AND HARD TOUCHES

[0141] As noted above, force sensing in conjunction with touch sensing
facilitates two distinct types of interactions, light touches and hard touches.
Light touches may be used to perform passive actions such as navigating
through content and content manipulation generally without causing a major
event to occur. Examples of passive events include moving a cursor,
scrolling, panning, etc. Hard touch interactions may be used to select on
screen buttons or initiate commands (e.g., causes a significant change to
occur).

[0142] Fig. 25 is a diagram of a touch method 400for implementing this
technique. The method 400 begins at block 402 where one or more touches
are detected. The touches include not only x any y components but also z
components. The X and y components may be supplied by a touch sensing

device such as touch screen, touch pad, or touch housing. The z component
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[ 0140] Because the device may have nultiple input nodes, the h

device may be configured to receive si rrulot aneogs I nput s1 from d?p?eP:L?

i nput s dewbcess/09asvd perform actions based on the multi plpeTdiseasiessepus
inputs. The inputs that may be conbined to produce new commands may be

sel ected fromvoice, 2-D touch gestures, 3-D spatial ‘gestures, actuators
etc. FprnWB@IaLﬁPviHausw gicer sermys loe displpy LECtutens edated hehindg thea voi ce:
fel ecti on. A call'er may verbalize "TOM" which causes the device to dial
TOM'  phenehrsurfage .of ithe tO@N sensNddeYiE®l e phone nunbers, a user may conbine

t he bal d "TOM wi - | |
ol ect | ToMa3ccontoline BerpdnZ WerBlct pRESCAs B PR 4t hetq o, o
appr eci ah@%@[@hﬁ@ @?ag'sa%%' \ngéﬂwér aRé todch B FHGREDT AT NEUBETTEEN LI GHT

AND HARD _ not ed above, force sensing in conjunct,i i th
touch segsidinifi@iir i geasrdliyobatiest ondhet ipses Ot pr.eﬁs@r,%a@f itB%s’-JPUEm gﬁ%g r]t \c,)muc hes

and hard t ouches. Light touches, e use ' [
22 navi gaompgnEht)oug%rcé}ﬁ@@ﬁ{e/ aﬁgﬁ{eog@'@ﬁt oﬁhgpt’@ﬂe@%ﬁ 5@@1@ \étﬁa;ﬁc\%lv: 1(:) Riuts uen
using a or _ev i ' ' [
gglrzg{,O?é%tﬁfrﬂgggghﬁéﬁ%ﬁgfaﬁn&%hﬁ %S@ﬁgiagltse?rggig ﬁg%ﬁ%ﬁ/ﬁ%gﬁlﬂfegl) ;/:)ng :
change t Em?%cur .e 3‘5@2% Ialilf';'e’r Wi per aed dhgeshoth e S {1 cant

( _ ) . 25 is a diagr f t h
L)[rplrrg;rgntis ngrr\ISidjleredtaagand t;pm%. Tifidt isedat@ﬂnmg@atg]agthét%%ﬁﬁ @cn'ekgt'ﬁ%(éu 2‘; e one
ouches are detected. The.t S_ I : WaEHY
;orgagﬁnttbe mthaﬂiﬁf?%@?@ﬁﬁgsﬂ@% 586%&?%%#@ éé%ﬁcfodgﬁésns?gia}{n%@ be Fsﬁl?ppl i ed by
WJitateas w4 8t aRa, tolieh ¢4 haed! townh, tavuattiveousi ng.
The z co%gmﬁg Y rnallf'/r %e g?tovi ed by forcg sensoras o? di spl gylacgﬁg?grs

Lgf?g%@ng&g})ggﬂggﬁ%@@%@ $hie E@g@l iefperfosmed (blockeliB)ng device. [0143]

i s made JOX4Anhet fihe tgt@rﬁe%lﬁ%hoé)&ﬁ%\?%aaﬁo(%@ﬁ\l' ﬁ'ﬁ‘ﬁﬂégé}%ﬁ?ﬁﬁe'%e% mnation
one or more touches are classified as a primary touch or a secondary touch.
Primary touches are touches that are intended to cause an action while

secondary touches are touches that are not intended to cause an action.
Gestures are examples of primary touches while a thumb positioned over the
touch area to hold the device is an example of a secondary touch. Once the
touches are classified as primary or secondary, the secondary touches are
filtered out, and the determination of whether a touch is a light or hard touch

is made with the primary touches.

5. EXAMPLE OF A NEW TOUCH VOCABULARY

[0145] The z pressure eXerted on a touch sensing device can be
combined with the x and y locations of the touch to form a new touch
vocabulary. As should be appreciated, up to this point touch vocabularies
have only included x and y locations, not z pressure. A proposed touch
vocabulary includes variety of variables including the UI mode, the force of
the touch (e.g., light or hard), the number of fingers used, whether or not
there is any movement during the touch, the duration of the touch, and the
touch location, all or some of which can be combined to form a variety of

behaviors and user feedback.
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determ nation is generally based on the force or pressur

conmponent). For exanple, if the force of the toucﬁ S sngl Im;rt?ﬁaaog(:h (2

predet er mvoedosidousmshol d then the touch is considered a lpcghisadoewess4and i f

the force of the touch is larger than the predeterm ned threshold then the
touch is considered a hard touch. | f it is determned that the touch is a

light to 6! he mpwdast miodleeiedgeriavalby) celatedo® e maode & sHaiRe0b &R on

associ at Wwtlh the touch is initiated, If it | '

15 hard gedas, Each ale¥iﬁeén@{u§i%gIvalsigwe;i)%%tégeﬁl/\it‘@ S SRR e o
Q) - e,tou it -

e B 1Sl SR B P ottt A e

touch. Pht ARIhAUSNES (SHedfWRh each fgjeraequiring endiddrant Whuse an action

whil e se s are ‘touches that are not inten
| ed to
action. [osaynes apns retadydbevepftheforaer of thri daech WrAY, 08 G948 gfg éi ?inoned

over the touch area to hold th [ '
Gnce. t hedesaridaaa gt als bard-ech AN riowsf, Py AR ndl # (EF damapy [ uen

t_ouches re,filter t ' (= [
| Cont  or CiEhgs: e oG of §8 bt ST ac e e o L E OF A NEW

TOUCH V%%%@?ﬁd[i@%ﬁﬁarﬂ?&n@veﬁ frs the & andey tdiections thohard Ul MgYdevi ce

can be c with the x and y | ocations of the t t

\r/]g\(igbgl ?roygum?ivl’tghoallusebqaraﬁﬁﬁse@m dhedough atcﬁi‘é’ﬁBd—i(‘) lr#% Bﬁ@hqomgoofﬂlegr ;[ ggch
nly included x_and y | ocati o ' ;

v ]9 cabul af9rendi€u @'?aﬂqre%f rgpg%}lg r '{ﬂéﬁ‘@ gﬁ itﬁ% %gﬁ?ﬁ%ﬂoﬁh gﬁadﬁgﬁoﬂ%z%dﬁg u? 2 rce

of the tgﬂf@cée.g., light or hard), the nunber of fingers used, whether or

not ther ny novenent during the touch, the duration of t ouch, and

the touclo1asy i on,Matidn duringrthe dbucihiis: HSe o @@sgmmh@rotﬁegﬁﬂg :
s S By, LGS P B T 07
of stat es‘chg%—fﬁgﬂe?te%}.,etrgﬁﬁafi&%joiﬁ’cicﬁ'\,'etc.-). The motion ma;i Be dléscer?beecl:l vartety
as none at all or a swipe or twist in some particular direction. By way of
example, the swipe may be up, down, right, left, or some combination
thereof, and the twist may be clockwise or counterclockwise.
[0149] Duration is defined as the amount of time the finger stays at
any one point. Duration may be variable or it may include states such as
short and long. The touch location may be a random point or a specific
location such as an onscreen button.
[0150] Fig. 26 is an additional touch method 500 implementing this
technique. The method begins at block 502 when one or more touches are
detected. Thereafter, in block 504, the UI mode is determined. In block 506,
a determination is made as to whether the touches are light touches or hard
touches. Alternatively, blocks 502 and 504 could be reversed, effectively
resulting in an instance of the touch method for each mode. In block 508,
the number of distinct touches (e.g., fingers) is determined. In block 510, a
determination is made as to whether the touches are stationary or in motion.
In block 512, the duration of the touches is determined. In block 514, the
locations of the touches are determined. Following blocks 502-514, the
method proceeds to block 516 where-an action is performed based on the UI
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different U node. A nedia player (a node) may, for exanple, include a set
of hierarchal |layers (states) with each layer requiring a different U .
[0147] Aswoavexhoadweve, the force of the touch may, for exargsk@s/obss49
described as light or hard. A light touch may occur when a user lightly
touches the surface of the touch surface, i.e., the finger hovers on top of

the sur f aggandhd »rdasifERbf e BRIAC the et FMBuhel hARithensr nbt iR d t ouch

may occur €h a tser presses on f surface with a certain anount of
force, |.®ucht kenfovirgerthesdpratioar of Yhedwech,i and Hibeztalichelocaon.aghh@st t he
touch surface. [0148% Mot i on duri n%_ the touch is used to, descr.i be whet her
the fingeaCions mamai BRdPasAYe oPfardctiver idegendingu@n dhentvalijesh &f €ach

substantiﬁﬂé{é Eggl\éﬁg in the X-Y plane {e.g., translation, rotation, etc.).
The notio § escribed as none at all or a swipe or twist in sone

particul ajogsngct i QOneBéxé’lvﬁgleOf)f ex eddhe votdiulamy pssotkatethewitip, a dnusic ri ght,
| eft, or Some Conbination thereof, and the twi st may be cl ockwi se or

count er cl plaiyer issshawolindfigean2ZA+n is defined as the anount of tine the
finger stays at any one point. Duration may be variable or it may include
states suyh asOQYTPUT REVICES'g. The touch | ocation may be a random point or
a specific location such as an onscreen button. [0150] Fig. 26 is an

addi tional touch nmethod 500 inplenmenting this technique. The nethod begins
at bl ock 802 whddPldie or nore touches are detected. Thereafter, in block
504, the U node is determned. | n block 506, a determ nation is nade as

to whet hegoube_]t oucirae prireiplé @bitputosfch dand+heidetbctronithdevicdid gmiclyvel y,
bl ocks 502 and 504 could be reversed, effectively resulting in_an instance

of the toacHispiayhodTherdisplen provisles) viaual §¥Rmaalion tiRethufBEn of WxGtinct
made a5 t ENAIREISHET Webhisgc ndbeenay ds ushialy o fiar PoneFaERte ARBBbhCK s1o
the t ouohGa ey PSS, BHEINGS iy 1) 50 PrEhe CIepLSY BT bée bR heaall ons of
display (LCD) such as a character LCD that is capable of presenting text and
symbols or a graphical LCD that is capable of presenting images, video, and
graphical user interfaces (GUI). Alternatively, the display may correspond to
a display based on organic light emitting diodes (OLED), or a display that is
based on electronic inks.
[0153] Preferably, the display may be configured to substantially fill the
front surface of the housing. The display may extend from one edge of the
housing to the opposite edge of the housing, the housing may include a small
bezel that surrounds the edges of the display. In either case, the display
makes up a substantial portion of the front surface of the hand-held electronic
device, thereby eliminating any space for buttons or switches associated with
a conventional user interface.
[0154] As mentioned above, besides outputting visual information, the
display may also act like an input device. For example, a touch screen may
be positioned over the display, and/or sensors may be disposed underneath
the display to sense when the device is pressed or otherwise moved. In most
cases, the small form factor of hand-held devices requires central placement
of the input interfaces to permit operation while being carried around and
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met hod proceeds to bl ock 516 where an action is perfornmed based on the
U node, the pressure of the touch, the nunber of touches, whether or not
t he t ouchwoDommeoizeg, the durati on of the touch, and thertomsbkodocsis on. The
actions may be passive or active.depending on the values of each
characteristic. [0151] One exanple of a touch vocabul ary associated with a
musi ¢ pl aysad by thddandi nTié gisspla7 redion provitiaPacebDindl @Estion, Bh&PLean [ 0152]

' | d el ectronic device is typically a
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d t di spl ay based ic Light emitti i od ED),
i spl ay MresenC L SBa0Y ST et A A Sthed cisddL s bRk iy PRt W bl oy
By be_CogieeIsefboras Wi dbdve ith!refdients WlFiGISaC eFGitndifolaousi ng.

e
The display may extend from one edge o housi g to the opposite edge of
t he housi adirstt displbp usaynbe rmegonventiodal displepiwhilecthel sachad displaymaysbe he edges

of the display. | n either case, the display nakes u substanti al portion
of the fr@deis actatasr Maeayghd ﬁﬁtcﬂj'ﬂi?‘g\éﬂﬁ/%ii@“%%‘g @g,a fingk g and

elimnati d r t Lt [ "

conventi o%g?%eélg?%? e%?%gg%f[eggi% ?Ird@%n.eEl{b?%%%ﬂ‘ﬁ)i%ot\f}éﬁgﬁé@}sglgg FB?JY putting

vi sual i nh@araICDOWhilé Bite decaiddlispray rady Be aCdisplalidased ioRruéctishit atks. For

exanpl e, a touch screen may be positioned over the dlSp|%ﬁ, and/ or sensors
agedden

may be di EptB6l undBhereigcisiario disepliiffprans typasénahde b ithe fast pressed
LT Yo (RS e BplERE oS s dehiiied ™ b kOB ARG Lrd RIS ¢
another may be dedicated to a control area. Because these two areas require

different resolutions, a higher resolution screen may be used in the standard
area while a lower resolution screen may be used in the control area.
Alternatively or additionally, one of the displays may be selected to reduce
battery consumption especially in the control area where lower resolution is
acceptable. In some cases, although two different displays are used, the
images displayed thereon may be combined to form a single unified image.

B. SPEAKER

[0157] A hand-held device may also include a speaker. Speakers are
components that accept electronic signals representing audio information
from an amplifier and converts them into sound waves. The speakers may be
used to listen to music in conjunction with a music player functionality or to
listen to an incoming call in conjunction with a cell phone functionality. The
speaker may be placed on the top surface or possible on the front top bezel
of the hand-held device. This arrangement works particularly well when the

device is used as a cell phone.

C INDICATOR (LED)
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of the input interfaces to permt operation while being carried around
andused by the hand. The display region provides a central |ocation, which
can be acwess@wlzpsboth the | eft and right hands. [0155pcThms2abempdzay regi on
may be forned by nore than one display. For exanple, the display region may
be fornmed by a pair of displays that are side by side or one on top of the
ot her. A [0158]di spAdgnadehelt elevicednay alsodreutie bhe atrmodaindicatosehatnd a
second di spl ay may esent the control screen as described above

b d
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the second display may be a display based on electronic inks. [0156] The
deci si on ingong dialf erlher indigatersrawhish inchede dight reoureas: sudlatasolighbf t he
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ded cat ectftins diftascRERea® Spbafl iRttt Bl eht s Shd ek en:
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phone. in the housing rather than using an insert. Alternatively, the indicator can be
configured not to break the surface of the housing. In this configuration, the
light source is disposed entirely inside the housing, and is configured to,
illuminate a portion of the housing thereby causing the housing to change its

appearance, ie., change its color.

D. AUDIO/TACTILE FEEDBACK DEVICES

[0160] | The hand-held device may include speakers or buzzers to give
audio feedback to the user. These may work similarly to the indicators
described above, or they may be used to enhance the feel of actuating a GUI
element such as a soft button or scroll wheel. For example, the speaker may
be configured to output a “clicking” noise when a user presses on a virtual
button, or rotates a virtual scroll wheel, This particular feature enhances the
user experience and makes the virtual UI feel more like a physical UL

[0161] The hand-held device may also include a haptics mechanism.
Haptics is the science of applying tactile sensation and control to interaction
with computer applications. Haptics essentially allows a user to feel
information, /e., signals are sent to the hand. The haptics mechanisms may
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C. I NDI CATOR (LED)[0158] A hand-held device may al so include one or nore
I ndi cators that provide user feedback or indicate events associated with
t he devi cwo 20dw9e3o8nt s may rel ate to signals, conditiongcorussdaivossnf the
devi ce. For exanple, the indicators provide status of battery life or alert
a user when there is an incomng call. The indicators, which include |ight
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Furt her noak of Whmn o caxtable ofayrawdlng éorcarfdediback(inlthe Ifgarmrofmym‘ahowarh
|ncrea5|ng or decrea5|ng Intensity, and in sone cas

col ors i nSkakiRg. t Jher baPkes r%@@ad&rm |88y i Webk r%rtnilérﬁy atlS’o ee;/'en 'Cég‘?é'g'?et hat

that typi DarripepithoysTaRM), B e iy e LSed R efifiafic finteeh B aci B8hG3°1
front of phgylL&Bmenbdurhasia doft bn@t@ﬁtoe@cmtheelarFormmme; thet theptiveusi ng

thus causing it to exist at the surface of the housing. The LED itself may
al so be pmacbanism mey bpessinfigured toeibrates wier atksar priessesuonn vitialnsert .
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virtual scroll wheel. This particular feature enhances the user expertence
and makesgame.virtual U feel nore I|ke a physical U. [0161] The hand-hel d

aoplyi ng 19362 oot SeschnnaRte BaRfei st ia SRiudEs e reel Br StuaRAg ©

a GUI element, such as a soft button or scroll wheel, the haptics mechanism
may be located in the region of the display and further underneath the display
so as to provide force feedback directly underneath the user action. In fact,
multiple haptics mechanisms may be used regionally across the display to
further enhance the feel. It is generally believed that the closer the vibration
is to the user action, the greater the haptics effect. In one implementation,
the haptics mechanisms are spaced out in an array underneath the display.
That is, they are spatially separated and placed at different locations. By way
of example, they may be positioned in a 2x2, 2x4, 4x4, 4x8, 8x8 array and so
on underneath the display.

[0163] Audio and/or tactile feedback may be used to alert a user that a
user input has been made. For example, in response to touching a virtual
button on the GUI, the haptics may provide force feedback in the form of
vibration and the speaker may provide audio feedback in the form of a click.
The tactile audio feedback can be used in conjunction with an input event
including touch events, motion events, squeeze events. The feedback may
provide information so that the user knows that they actually implemented an
input (simulates the audio and tactile feel of a button or switch). In one
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W th conputer applications. Haptics essentially allows a user to feel

i nformation, i.e., signals are sent to the hand. The haptics nmechani sns

maybe w dwbyoscamuzed. They nmay include notors, vibratorspcehmseinwconsgnet s,
etc., all of which are capable of providing force feedback in the form of
vi bration or shaking. The haptics nmechanisnms may work simlarly to the
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scrol | wh&d38&he haptics mechanismnay be |ocated in the region of the

di splay and further underneath the display so as to provide force feedback
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may be used regionally across the display to further enhance the feel. It
I S genera Iswﬂg'eved that the closer the vibration is to the user action,
the great'er aptics effect. In one inplenentation, the haptics

mechani sns are spaced out in an array underneath the display. That is, they
are spat i (01643 epar Hhe haadcheld sleviceanayialsoeineivde Raor Hye EPNRELPSf
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device.

[0165] The hand-held device may include a headphone/microphone

jack and a data port. The jack is capable of receiving a speaker and/or

microphone plug so that audio may be input to and output from the device.

The data port is capable of receiving a data plug/cable assembly configured

for transmitting and receiving data to and from a host device, such as a

general purpose computer (e.g., desktop computer, portable computer). For

example, the data port may be used to upload or download data to and from

the hand-held device. Such data may include songs and play lists, audio

books, e-books, photos, address books, documents, appointments, etc. into

the hand-held device. The data port may be a PS/2 port, serial port, parallel

port, network interface port, USB port, Firewire port etc. The hand-held

device may also include a power port that receives a power plug/cable

assembly configured for delivering powering to the hand-held device. In

some cases, the data port may serve as both a data and power port by

employing either standard or proprietary connectors.
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The tactile audio feedback can be used in conjunction with an input event
including touch events, notion events, squeeze events. The feedback may
provi de iwbaoesims so that the user knows that they actaalusyodsopdsesent ed
an input (sinulates the audio and tactile feel of a button or switch). In
onei npl enent ation, the feedback is tied to the level of force being applied
to the fqgce gg gdevi ces. For exanple, when a certain force threshold
|s reached, the audio feedback device may-create a "click" on the press and
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phot os, address books, docunents, appointnents, etc. into the hand hel d

device. The datiaARGEIUTBASED GN RECETVED COMMUNACATION SIGNALS| el port
network interface port, USB port, Firewire port etc. The hand-held

[0168] A hand-held electronic device may be configured to actively look
for signals in the surrounding environment, and change its mode based on
the signal. That is, the device tries to match the mode with the signal. If the
device receives a phone signal over the cellular network, the device may turn
into a phone, i.e., the phone mode is activated or brought forward relative to
the other modes. If a device receives an email, the device may turn into an
email terminal. As another example, when a user walks into a home theater
room, the device may sense signals from the media control unit and turn itself
into a remote control including functionality to control the various devices of
the home theater (TV, amp, DVD, lighting). In other cases, the device may
sense signals, which are being broadcast in physical stores, and turn itself
into a device that is well suited for that store. For example, in a bank, the
device may change into a calculator or bring a money program into view, or
in a grocery store, the device may turn into a money payment device or bring

a grocery list into view."

VI. OTHER COMPONENTS OF HAND-HELD DEVICE

[0169] The hand held device may additionally include one or more of

the following hardware components: a controller (e.g., microprocessor, DSP,
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device may al so include a power port that receives a power plug/cable
assenbly configured for delivering powering to the hand-held device. | n
sSonme casewQ 0bdwogmsa port may serve as both a data and powarS2@60083by

enpl oying either standard or proprietary connectors.B. WRELESS [0166] To
send and receive data wirelessly, the device generally requires a
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dependi ngli@#umyenyr 8fuency to be used, etc. For exanple be a rugged rubber

duck that consists of a coiled up el enment encased in rubber. Alternatively,
t he ant enNAImaPWERAbL i BUQLK DRBAGRAMr cuit board within the device. [0167] The
hand- hel d device may al so include a radio transceiver for comrunications
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controller may include microprocessors, DSP, A/D converters, D/A converters,
compression, decompression, etc.

[0171] In most cases, the controller 602 together with an operating
system operates to execute computer code and produce and use data. The
operating system may correspond to well known operating systems such as
0S/2, DOS, Unix, Linux, and Palm OS, or alternatively to special purpose
operating system, such as those used for limited purpose appliance-type
devices. The operating system, other computer code and data may reside
within @ memory block 604 that is operatively coupled to the controller 602.
Memory block 604 generally provides a place to store computer code and
data that are used by the hand-held device. By way of example, the memory
block 604 may include read-only memory (ROM), random-access memory
(RAM), hard disk drive (e.g, a micro drive), flash memory, etc. In
conjunction with the memory block 604, the hand-held device may include a
removable storage device such as an optical disc player that receives and
plays DVDs, or card slots for receiving mediums such as memory cards (or
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a grocery list into view. VII. OTHER COVPONENTS OF HAND- HELD DEVI CE [ 0169]
The hand hel d device may additionally include one or nore of the foll ow ng
har dwar e worzpesnemios: a controller {e.g., m croprocessor pCDSR2W6DYS3M A,

converters, codes), nenory {e.g., RAM ROM solid state (flash), hard disk
(mcro-drive)), storage (SD card slots, mni-DVD), battery {e.g., lithium
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provi des a place to store conpufer code and data that are used by the
hand- hel d miyalse indiydenaclickfabd display, actbatomédBry bl ock 604 may i ncl ude

read-only 01737 (R LSRR 3585 B00BIES Yncludes various output devices
620 that are operatively coupled to the controller 602. The output devices
620 are configured to transfer data from the hand-held device 600 to the
outside world. The output devices 620 may include a display 622 such as an
LCD, speakers or jacks 624, audio/tactile feedback devices 626, light
indicators 628, and the like
[0174] The hand-held device 600 also includes various communication
devices 630 that are operatively coupled to the controller 602. The
communication devices 630 may, for example, include both wired and
wireless connectivity selected from I/O ports 632 such as IR, USB, or Firewire
ports, GPS receiver 634, and a radio receiver 636.
[0175] The hand-held device 600 also includes a battery 650 and
possibly a charging system 652. The battery may be charged through a
transformer and power cord or through a host device or through a docking
station. In the cases of the docking station, the charging may be transmitted
through electrical ports or possibly through an inductance charging means
that does not require a physical electrical connection to be made.
[0176] The various aspects, features, embodiments or implementations
of the invention described above can be used alone or in various
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(RAM, hard disk drive {e.g., a mcro drive), flash nmenory, etc. | n
conjunction with the nenory bl ock 604, the hand-held device may include a
r enovabl ewetorcanesodevi ce such as an optical disc pl ayer pchrais2e0emessves and
pl ays DVDs, or card slots for receiving nmediuns such as nenory cards
(ornmenory sticks). Because the formfactor of the hand-held device is
small, th L dri y I r W R Ofv2] The
hand- hel d&£§%é§8é30 ;ﬁgeoﬁﬁtclﬁg egpﬁgﬁgﬁggﬁmtéagew cénflg p@}ﬁ@q{tﬁgtﬂ) re

oper at i vesoftwarep! Berdwareher cantembinatiof03f Fdrdwang uandl esofteare606Thee
configured to-transfer data fromthe outside world into the hand-held
devi ce 60MMVvendoR Kannalse e erbediatas commiber regdabis Cede gt at eBBYIer dat a

devi ves. cbadnRl ratfiyhe PelARAUBC FRRR Btk g aBY ke tfhgs Helickcens.
touch padghAnehr QHB &8RS WhLH ¢bh agefeafflRChanietal b G eahPitedsPstehth as
button or wheels or hold swtches (611), notion sensing devices 612 such as

accel er onirickiding botit trasefiesiangl niev-iraesfeg evioestasadefinedcabavensExarmpledi spl ays

d housi ngs, 616, and mi croph 618. The input devices 606
may al so PhHieBeMAU ERaeble RUBBGR, HFORYIITENdRE ASTRShel d

devi ce 60 I _qﬂfss i t dsvyhee : aRhRti ively
coupl ed t&leﬁ@gt‘,odnﬁt: lrao érﬁ%BZR]lé?hcgvo%? %?Jt B\(;/'e)\g/’l ﬁqeag%%gsqug’ é@ﬂ?‘?;‘{ﬁ%d to
transfer daragd deviced)aarithostrieewhvesy iThe Edfptiertrbadablé shelumocdrdalsdhe

out put devices 620 may include a display 622 such as an LCD, speakers or

j acks 624be gligiribptesc overenewerk=orplee\ ¢UBBUEY SySianthso itheli the evrspetes, and

the like [QLl7 The hand-hel d, devi 60 SQ les vari ous

comuni cahatgrqﬁlfegﬁcfe_e@ Sé%'@d_teq’{:‘ﬂ € ?Cé'%%‘?)g} gtﬁBBk}ﬁe@?&gﬁ@_ﬁ' to the controller
602. The gouypypi cat il eis CRYeRtRSh IS bEER GRABEE. in! Bérhidof bdvray red and
W reless conneCtivity selected fromI/O ports 632 such as IR, USB, or

Fi rew re prefesred @sbodiments rthéB araaalicratioadj pemeudtations, @86 eqpivaledfs, The

e e s 0T SR8 50 S BB B0 A Bhid i o o
there are many alternative ways of implementing the methods and
apparatuses of the present invention. It is therefore intended that the
following appended claims be interpreted as including all such alterations,
permutations, and equivalents as fall within the true spirit and scope of the

present invention.
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transfornmer and power cord or through a host device or through a docking
station. | n the cases of the docking station, the charging may be

transm t two 20dwoumh el ectrical ports or possibly througlrcanuseovdoctzance
chargi ng nmeans that does not require a physical electrical connection to be
made. [0176] The various aspects, features, enbodi ments or inplenentations
of the invention described above can be used alone or in

vari ousconbi nati ons. The methods of this_ invention can be inplenented by
software, hardware or a conbinati onCbAMRrdware and software. The invention
can al so be enbodi ed as conputer readable code on a conputer readable

medi um  Tihat pdimed feadabl e nediumi s any data storage device that can
store data which can thereafter be read by a conputer system i ncl uding

both transfer and non-transfer devices as.defined above. Exanples of the
conput er teadabi@nceleld alecianicgeYiedd-FPNSIREor y, random access menory,

CD- ROVE, flash My V| tic tape, optical data storage
devi ces, and caﬁﬁ9'¥'@©§@7”9ﬁﬁeﬂif3ﬁ%ﬁ?@‘? readabl e nedi um can al so be
di stributed overanglotesding AUt BpceBivElt ednrfictdcE® said trhalti-toheh conput er

readabl e code is stored and executed in a distributed fashion. [0177] Wile
this invention has e stieface; said pracessingsunit capalele0f ieceiving ad

enbodi ments, there are glterations ernut ations, and equival.ents, which
Fal ! i thi n' ¢ he- scopraityidh ncient REHEY HiPdeh gt Bisd e Bfea”t nat there
are many alternativ ' e%' BESMRASingNG qpear at uses of
the present inventi @nﬁ%@uﬂ Etnﬁ’g{r:e oredélqgatrﬁadjng%d trﬂat tﬁe foll ow ng appended
clai ms be interpret eshuastedattioh frgmathe touch imputsy amd ons, pernut ati ons, and

equivalents as fall wthin the true spirit gnd scope of the Rresent
i nvent i on. CLAI Msaviisplay sdeyvieg @pgratively) COUpIREnte- Hg PrefessindoHNE devi ce,

conprising: a nulti- j t X cessing unit operatively
connected to said W&BQQ@%&@%@@% gg@%ngearrg(f%brocessi ng unit capabl e
of receiving a

2. A hand-held electronic device as recited in claim 1, wherein said hand-

held electronic device is includes two or more of the following device
functionalities: PDA, mobile phone, music player, camera, video player,
game player, handtop, Internet terminal, GPS receiver, and remote

control.

3. A hand-held electronic device as recited in claim 1, wherein said hand-
held electronic device is capable of reconfiguring or adapting the user
interface based on the state or mode of said hand-held electronic

device.

4, A hand-held electronic device as recited in claim 3, wherein said

display device is a full screen display.

5. A hand-held electronic device as recited in claim 1, wherein said multi-
touch input surface is integral with said display device.
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plurality of concurrent touch inputs froma user via said nulti-touch input
surface and discrimnating a user requested action fromthe touch inputs;
and a di sypbayoaieyiose operatively coupled to the processiPog/useocs/0e83d9
configured to present a user interface. 2. A hand-held el ectronic device as
recited in claim1, wherein said hand held el ectronic device is includes
two or nore of the follow ng device functionalities: PDA, nobile phone,

musi c plgyer, £agRAFelY iegegg'omcad&/ice Qé‘fﬂé‘ciféclai}ﬁeélain*P@DWHr?‘Pelzin'sﬁid?hﬁﬁﬁ-

term nal ,”"GPS r ecerl ver, renote control. 3. A hand-held electronic
devi ce as recilad dlecteimd aeticevibdnaudes Aivd dramdrd of dhelfollowingi deviesi ce i s
capabl e of reconfiguring or adapting the user Iianterface based F@n the state

or mode of saifdnabeielkiesdPRAe FObRIRNOREy MUSIC Blayar, KAMETReVIdERIRY T oni ¢

or mde of saifdnedomAINEP: BO0E TUELC B2VAL IRl IR,
i splay. s, A S laler ePhipofiEhtioR, TRkemEt Mial) WpSTeLEvey af PCT T

said mul titouclmdtetbongdl.face is integral with said display device.6. A
hand- hel d el ectronic device as recited in claimb5, wherein said hand held
el ectronic device is includes two or nore of the follow ng deyice

functi onal.i ti e hapddeldeiedtnihdedce aaseetest i daim Savgierein saie MWiiayer |
gane player, canera, handto | nt erne rmnal . i r enot e
control. 7. A 4R -'H@PBSHF@& Pohice %isé\%li‘%ir@é@e@pﬁgin%ﬁ%ghéﬁéﬁsgﬁpg%erei n
sai d mul titouchsd i [ PESnEBENEScAFohiBRINIdeMar' Y i nput means necessary
to interact wlbﬁérggelj\yltﬁeﬁfﬁel d electronic device. 8. A hand-held

el ectronic device as recited in claim7, wherein said hand hel d el ectronic
devi ce i ngl udes handsteld ehedtioniatieying siscatitediin dain 74 wherglingpid dagd-

el ectronic devic s recited in claimb5b erein said the nmulti-touch input
surface int egrIa@lg\g?@q;rqm%d@wg%prﬁp%@ﬁrggs- unctiopgl pli1y5|catl buttons. .

0. A hand-held electronic device as recited in claim 5, wherein said the
multi-touch input surface integral with the display device is a multi-

point capacitive touch screen.

10. A hand-held electronic device as recited in claim 9, wherein said hand-
held electronic device is operable to recognize touch gestures applied
to said multi-touch input surface wherein the touch gestures are used

to control aspects of said hand-held electronic device.

11. A hand-held electronic device as recited in claim 1, wherein said hand-
held electronic device is operable to receive simultaneous inputs from
different inputs devices and perform actions based on the simultaneous

inputs.

12. A hand-held electronic device as recited in claim 1, wherein signals
from various input devices of said hand-held electronic device have
different meanings or outputs based on a mode of said hand-held

electronic device.
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poi nt capacitive touch screen. 10. A hand-held electronic device as recited
inclaim9, wherein said hand held electronic device is operable to

recogni zewouadnogsmst ures applied to said nmulti-touch i npatr/saskcacss4nher ei n
the touch gestures are used to control aspects of said hand-held el ectronic
device. 11. A hand-held electronic device as recited in claim1l, wherein
said hand held electronic device is operable to receive sinultaneous inputs

firom di {1y enty iaANGSIA U ERRIC AR BEHOFdRIraE th WP 35 fhefdintdafy Bighl t aneous

i nputs. 12" A onirc device as recited in claim1, wherein

signal s from Viatdrfate icomprisdevacesndbrd atedidrarahded dearitealt region thevi ce have
di fferent nmeani ngs or outputs based on a node of said hand-hﬁld el ectronic

devi ce. 13. A rsiaadardl tegior dgivgiusedeta eispiay data aad i thecFNtrR! 1regiMer ei n
id i nt f i . St i . t | i th
Standard i dhoBEMmESIRAh e St RORH I o7 LR RERHGOTE ! © oor o,

i ncluding one or nore virtual controls for user interaction. 14. A

hand- hel di £ ecA HRdCh&lg \die@rétic [devickess retitetainntididn 18heviwdrainast leasst one of
the standard region and the control region are user configurable. 15. A

hand- hel d el econendt thevi stendardr eegiord amd cthe neantipleregigNs A 4SSl ay

devi ce conprisesfa f@gce sensitive display, said force sensitive display
produci ng one GFMAYF I?nput signals to be generated when force is exerted
thereon. 16. A hand-held electronic device as recited in clains 15, wherein

sai d for CPS.Se”Eiﬁéﬂc@hgicP@Ié&ﬁ)iﬁg%%%i@ 81 fRjteAdirt AidiMn 1, aRHeMierRid sai d

hand- hel d el ectroni c device inguishes the force indication into at
least a first diepleh device eomipeseseadorte senditivey display7 said foreei shasidve

el ectronic device as recited in any of clajm16 rein the first touch
type correspondisPigy Brodugig PBRcH, Make R §&g‘@l§nggpc|genera ed when

force is exerted thereon.

16. A hand-held electronic device as recited in claims 15, wherein said
force sensitive display senses a force indication, and wherein said
hand-held electronic device distinguishes the force indication into at
least a first touch type and a second touch type.

17. A hand-held electronic device as recited in any of claim 16, wherein the
first touch type corresponds to a light touch, and the second touch

type corresponds to a hard touch.

18. A hand-held electronic device as recited in claim 1, wherein said hand-
held electronic device provides audio or tactile feedback to a user
based on user inputs made with respect to said hand-held electronic

device.

19. A hand-held electronic device as recited in claim 1, wherein hand-held
electronic device is configurable to actively look for signals in a
surrounding environment, and change user interface or mode of

operation based on the signals.
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type corresponds to a hard touch. 18. A hand-held el ectronic device as
recited in claiml1, wherein said hand hel d el ectroni c device provides audio
or tactilwohe&dbasmk to a user based on user inputs madepeairius20065pssas t o
sai d hand-hel d el ectronic device. 19. A hand-held el ectronic device as
recited in claim1, wherein hand-held electronic device is configurable to
actively look for signals in a surroundi ng environnent, and change user

i nterfacger nmHsn@hekPesapiity Hesied, comphsingi gnal s. 20. A hand- hel d
conputing device, conprising: a housing; a display arrangenent positioned
within said housi hoysigi d di spl ay arrangenent including a display and a
touch screen; and a device configured.to generate. a, si I n sonme
portion.of sai d_adﬂgsﬂ?%aH@PQﬁ@@H&F{OSﬂ?WV}Q@?"@f?fazhﬂﬁﬁgahéggfem ectronic
devi ce, conpri sing.g; |§1;9L5&#*a e iﬁdl't(i’diﬁgpé?a%bﬁdx%nﬂ”'at tORGY atively
connected to said todch screen, said proceéssing unit concurrently receives

a plurality of toudareampunsl froma user via said touch screen and
di scrimnates a user requested action fromthe touch inputs, wherein said

touch screen serd 66Vig8 CORBIWIGMNED: ENSStR angidAal WBEBSOMS PPEIQMt er act wi t h
sai d hand-hel d el ec&frs%@eﬁiéﬁﬁvia?%é‘@de“% i??ﬁlﬂiela‘?l d el ectronic device as
i

recited in claim2l] sal a device operates as one or nore of a
nobi | e phone, a PDA, a nedia player, a canmera, a sane player, a handtop, an
| nt er net Zier m Nabnd-hefdPSetaonic\davicepomprigimg:e control ler. 3. A nethod

performed in a conputing device having a display and a

a touch screen; and

a processing unit operatively connected to said touch screen,
said processing unit concurrently receives a plurality of
touch inputs from a user via said touch screen and
discriminates a user requested action from the touch
inputs,

wherein said touch screen serves as the primary input means
necessary to interact with said hand-held electronic

device.

22. A hand-held electronic device as recited in claim 21, wherein said
media device operates as one or more of a mobile phone, a PDA, a
media player, a camera, a same player, a handtop, an Internet

terminal, a GPS receiver, or a remote controller.
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touch screen positioned over the display, the nethod conprising: detecting
one or nore touches; classifying the one or nore touches as a primary touch
or a secomoanys/degassh; filtering out the secondary touchesr/udddb@ossnsi ati ng
whet her the primary touch is a light touch or a hard touch; initiating a
control event if the primary touch is a light touch; and inplementing a
selection event if the primary touch if a hard touch.

23. A method performed in a computing device having a display and a
touch screen positioned over the display, the method comprising:

detecting one or more touchesj

classifying the one or more touches as a primary touch or a
secondary touch;

filtering out the secondary touches;

differentiating whether the primary touch is a light touch or a
hard touch;

initiating a control event if the primary touch is a light touch;
and

implementing a selection event if the primary touch if a hard
touch.
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