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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

oper at i ongoW@NIa®s i ssui ng conmrands, maki ng sel ecti ons POI/USRMIGHES3A9 CUr SO
or selector in the electronic device. Each of these well known devices has

consi derations such as size and shape linmtati onsméost , functionality,
conpl exi tjectdcally aetivated ste.g.pdoualk 18dSnO0 taeed Fiessen dasi disPlRy ishe

bosi 11 ondudigat hetidlsie thotesetl VRS faREtor 8t B8 ek AR FRES devi ce
for easy argggqﬁ% i gtsaélﬁcéﬁ SR aypieanl eeafigurednpeorh i sperafiondeutin st

devi ces. 1A-1F are diagrans of various hand-held el ectronic
devi ces iisminglcomniandse xaakihg seledkionpsn@oYiDg amugsorip) seleckmAn1d® (Fi g.
16), a nedia player 10 Fig, 10, renpote control 10D (E.g. LD}, a
caner a 1&““(%"{:}%‘1@?: '%F%?é‘ %fgﬁggeMGk@qhg%yﬁea_hqslﬁanIqé‘%tgg’ﬁ B hese
devi ces i | 42 IChAd ity NS ISk ralistt he
devi ce 1(]5"%ar‘1 \e/]\ﬂdlj %ﬁba%:gelllﬁ%gaetwﬁeségo%tﬁ’rougﬁbgﬁltgbggiﬁ%é@g' tE F]Eej hH(i)H&si na, is

t ypi cal | yoepexkiehi e chdcourdt whenstlesiguingrihef harheldeetectronic device.e It0. Each
of these devices also include one L or nore '

_ _ ) I An ut deg_l ces. 14, V\,h]; Chl: are
typi (r:]al ljynp‘iisFQSQﬁnet@el Hser driesiage risgpesitioned ( the tronb fpce o(Qﬁl E@NY0 next
el udes SPEEE) 8 eRAnf BeA08 Bt Basy VehMCBERAE diédlal XPCBa) |

devi ces JrﬁaﬁBGiétiéﬁ of tha ddagesand in sone cases a navigation pad. The

PDA 106 typically includes a display 12 such as a graphical display, and
i nput de0O9AN4 sRigs.aslA-AFstaye udiagiams pEsyariouse Nandcheldc eladcirofit

char act erdeiceg g RROTE A Pieny Rehond J0BELE Sy e R 108 1 380 or
wheel s. Tﬁ&ﬁfﬁgyﬁr%@ G:iﬁ'lefq Mg Hﬂ;e?edﬁtf‘@gl()lj“(f; ADg, SEpverarioe nc. of

Cupertino, la 1S 0 exanpl e a nedi a ayef that includes both
a di spl ayFpdiE)ppat @GRS ewndiils 105«Fiqedf). t in each dofithpsaydevites 1t e

oty by et B S e M g A B
2 P2 34an g ey e MRS B Roltionstsh 2o
2006/ 0943Q8t RGIo/ORESERREBAR 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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graphi c display and i nput devices 14 such as buttons, and in sone cases a
joy pad. [0006] Recently, traditionally separate hand-held el ectronic
devi ces Weweodogios to be combined in limted ways. For pexarspdos/oodsne

t el ephone 10A has been conbined with the PDA 10B. One problemthat has
been encountered is in the way inputs are made into the device. Each of

these deyiaphf éi@%xaﬁ,amrih%awéﬂ%ésf# Slich BB WutIIRE NaAd FBorhercaBESY 8y N9

i nputs into the evice. Some o ese i nput nechani sns are generic to al
the devi cead.(e.g., power button) while others are not. The ones that are
not gene

n0l, 9ok o, VLAY SSAERLES LocR el oy et onaliy of (ne
B T N

wi th |inihagd bdempwonthinéd ewithi thowDAIYEBS el Onaf prsbldma thdte hagdbeern ed

inputs for each device. As will be appreciated, it is preferable, not to
over | oad eM@URiRI@dHs!in theewpy dBpuiist areamagiegiataiindalevie. | Fpdh ofeltra®i sns as

: areeham o
ot at e Gayicschat S 3ok Ular, 4850 BRULbcRattmé ol o OB BB Ifa g ecause
of their gpdd. SbaR oﬁhe%ermp@pmékhaﬁi&g\é%réSge%HcftaOAﬂgﬂheScﬂ@ﬁ& he device

to house all the necessary buttons and sw tches, etc. This is espécially
true whenpawes ibdtionhowhiteatothéls areswt. ddhiecesendbat arelirsgtl ggnedatareéypi cal |y

f ' . To. i h nb f
nput doviPIaI IR R8 @ PobarticufBstiRupaa iRl ot dBCMELSTt o si ze
of the di V@l ' i b1 Of gahhe A Lon on
Phe user SarHe, MHIS HpicAl), ctad Bl SRAGRE bitrdioRky A BIGRES 0, B
Al ternatiwﬁlmllyﬁmladeamm@@dcekéWa@l arithat [edsvive Bedidg®idangtengray opt to
i ncrease the size of the device. This, too, will often |eave a negative

i mpr essi o7 useFhusedaisse Ghallaige do rasignoAemengerrb devisgewithi limite

oo g et RO S el 08 SR TAME e calfl 9o, 1™

ey nSaTS 21 P RCRNRS Ui o A A el
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.



SUMMARY [0009] Disclosed herein is a multi-functional hand-held device
capabl e of configuring user inputs based on how the device is to be used.
Pr ef er ablwo 20adn@43v8l ti - f uncti onal hand-hel d devi ce has aCTrossdoconssy a few
physi cal buttons, keys, or switches so that its display size can be
substantially increased. In other words, by elimnating physical buttons,
keys, or switches froma front Slgljlqmeqf an el ectroni c device, additional
surface area becones available for a larger display. Utimtely this

2 1l o aHB T RSt R S IndlnRERR BendlRR BeyicEocatRlle NI EC"
surface -c%nf ggﬁﬁ@tuséf’ﬂﬂ?ljg@baﬁ 8A hot ﬂﬁat HONES [ SRy bE @isedl OPeferdsle] ous

enbodi nents o It - |ona hand- hel d device are di scussed bel ow
wi th ref ehemeltitfunEtigsal Iandeheldtiadericerhastdtoneststaly lacfew physieal hattong; | |

appreci ate that the detailed description n Ih respec

these fi Jify8sOr SWikcBR(SAr {hak s 5] Ia§ gn:hae &BSt?'Putéﬁ Aty sz e atr] ons on
t hese enb I 27, 0011]
The- | nverrtish g ood eRISE oY oy Blaclt Slfes ReAlimnt

descri ptiQffdcaksfan Blettdnidngdvics) arditioridl gueface mpen peogmes availgsle ifor whl ch
[0012] Figs. 1A-1F are di agrams ‘of various electronic devices

2 is a 3|amarrgeredisnliaagrm|mateiy rihis: istrategyt Werndd a%lanﬂahéuastaaaaliycéuli[[ 0014]
Fig. 3 is a per ctive vi a. subst ant i al r n eld
devi ce wﬁcﬁe%' C?%ﬁ?\é‘d ?t?n’b‘ dgl?erpm,n- f'e@ bﬁf'%g sﬂﬂyl%c i 6‘%’ ?t]sqag front
view of agd?%ﬂ@j%el& Oc'ﬁvle‘é V&dn‘ﬂnéfes' easdurfire (@'ﬁtfﬂ‘bnt[ §Q|$§&e)Fbﬁ ap is a
di agram o se arate into fandard region and a control region. 4
WD 2006/ @é&@@nlE‘@EVldSZOOGI 008349 [0017] Fig. 6 is a diagramof a GU
separat Ed[(I)(?Jt.(C)) 2 St\?gﬁgljrsde%ebgcljl%]entg % a muﬂn}dr?cltlonaphgﬁ]d-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.



[0018] Fig. 7 is a diagramof a QU separated into a standard region and a
control region. [0019] Fig. 8 is a diagramof a GJ separated into a

st andar d wegb@mo4med a control region. [0020] Fig. 9 il lpastusats®ossn9
exenplary a GJ for a PDA.  [0021] Fig. 10 illustrates an exenplary GU for
a cell phone. [0022] Fig. 11 illustrates an exenplary GU for a nedia
player. [00%7] FidFigl% id bu&bgﬁn@%fa@ %a?’éﬁédqﬁtofé’% a?md\érmé?.gbayer-.
[0024] Fig. 137illustrates an exenplary or a gane p ayer 25] Fig.
14 il ust apd ascontradxegiphary GUI f or a camera. [0026] Fig. 15 illustrat e;s
an exenpl | fop. a GPS. [002 .16 illustrates an exenplary GJ for
a renote @@ﬁ%ggl [:@@27%?’ Bi .5‘9"1""7A |qfl%§u1a$%@réwde%@rpﬂ é\?%ﬂd@ﬂ r@@ipna hand
top. [002 [ ibHstrates an exenplary GU for a main nenu of a

mul ti - fu%ﬂéctl Eocgmltp(ﬁ @bﬁel d device. [0030] Fig. 19 is a side elevation
view, in POO19]sect Fign.8 & aadibgran [vfl &l GUlesdpatclic MO stdndeird® régibAe
sensitive displa [0031] Fig. 20 illustrates an input device that conbi nes
touch sendnGhg CoR g‘@'f%'@@ sensing devices to provide x, y and z conponents

wh 00 d I f an I/ O device
thgtn Egﬁgtﬁggol[ Ebl Ey'ﬁb\ft{%e?%ﬂ SI ¥ eﬁiﬁ' ar rQeAVeV gen5| ng nmechani sm
[0033] Fippo22]is aFw)de lﬁuﬁmé!s@ﬁékb W@RI cgpaJ&eupﬁHé [0034] Fig. 23

is a side view, in cross section, devi te  That i ncor por at es
a squeeze[ﬂ@&lere QOEE]IIIlEtgateQAn|e9<em|:ﬂamieGUIﬁwa media plyesecti on, of a

F

cansi ng nE00Ea) ;"; obier 1 4 isErates pi chemneban Gl e 88&%'@?952?5&%%?%3
- ouc

vocabul ar (002 8he: ot B wP IS e PR SAE QOGP SRR GeTand

PCT/ USZOOEDMB]349 [ Big3 9} ifudirat@8 ah examplAGkGUl ATAcAMErAN exenpl ary

nmul t| funct | onal
[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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hand- hel d devi ce. DETAILED DESCRI PTION 1. MJLTI - FUNCTI ONALI TY [ 0040]

El ectroni c device manufacturers have di scovered the advantages of

conbi ni ngveeparmimshand- hel d el ectroni c devices to for mpawhuseedksoossi9 on
devices. By having a single multi-function device, a user is not burdened
with carrying, purchasing, and maintaining multiple devices. Further, the

user is fo039]m teldgl P8 e okt drrparmhaf sarexempkeyf mutdundtional the
user can perforn1 different operations with a single device that woul d have

ot her wi sdwamhbeldeievmehe use of a different devices. [0041] As used herein,
the term"nulti-functional” is used to define a device that has the
capabilities of two or nore traditional devices in a single device. The
mul ti-functional device may, DETAIERRMESCRIPHEDNde two or nore of the
foll owi ng device functionalities: PDA, cell phone, nusic player, video

pl ayer, ganme pl ayer ital canera, handtop, Internet termnal, GPS or
renot e coht r ol MU EIFUAEﬂIQ DALEEi ce functionality that is added to a single
device, the conplexity and size of the device tends to increase. Therefore,

Wi th hand[-OMd] devi Elestronibetevidesmbpyfiactlrers lave didesvaréd llee adeamtbgepi ng t he
footprint small and conplexity lowwhile still maxim zing the functionality

of the d@vﬁ@@b"'[l@@zﬁ@ara{esbﬂ@'&@%§ eCHoRS: ﬁ‘QV'GG%lt@eﬁorﬁh wiEfYnetion,

mal 1 p1 o o B Y ROl mult B elfeer 3 RRGT hEL bRl pth 1
har dvar e @a?mﬁ@e?ur%haﬁhg @hatmamauhmgeﬁmmpsle\dew:e@ndFmﬂnﬁé@ftneeuseddst i onal

space and connectivit be made "avail able. Furthernore, each device
f unct i onahott Iy’nlt@qblrcthe Qperatlon$ thatoen be perfarmedg. @r thepsercean perferat t war e

R il Vo i
2006/ 094 6,1553 éﬂpg@ﬂﬁ =d,0043] A personal digital assistant (PDA) is
a nobile el d devi ce at provides conputing and information storage
and retri E!)Ml}apabAst iseé sherein, thertenna1mualt|€fmctldma§’f iesisedife.defibasa ar e
severall ydé:vallcl?éle li')ll1aet l?a]:s tt:hrea(c:é%anbglltles 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.



addr esses, phone nunbers and appoi ntnents. They are al so often capabl e of
taki ng notes, perform ng cal cul ati ons, paging, data nessaging, and

el ect r oniwo 20w/d9430RDAs may al so include functionality fecraisayicngs3se npl e
ganes, nusic, and other nedia files. Exanples of PDAs include the Palm

Pilot and Bl ackberry. [0044] Like nost hand-held devices, PDAs typically

2 ctylus BORIRYCY, PCHsBnaRBItCRRSRY (AOR) 1 POl hRNENARRITE g™

recogni ti timatpprogides)conkritingdand informédyipstordge andvietidévad capalifitiesifst/ or sof t
or fixed function buttons. [OO45|J Cel | phones are nobile tel ephones that
al | ow a uPersongl aa@iesdiusiness siBerPRAS aghspuetalls cappbie eE tiagking mamesr k. Cel |

phones typj [ r | v ns tti nd._regcei Vi ng

Fel epnons addfbests aBfvtdRuPaesrARE GO e g, TR 447 8B dap8PRAt hr ougn
a di spl ay talénds eweayl pgepfor aacnhﬁphs,gpagsﬁg,ra@c% hasshdiny, SAtE efeRBBRic

al phabetic entries), and soft or fixed function buttons. For exanple, in
many cel | mEllon@DAsnmay i atsal indluda fanctionatitynfarsplagiad sifnple gamesj myusic,cal | and
anot her fixed functiopn button is used for endin cal | 0046] Media -

pl ayers c8h8 PHE U‘é?rd?%t@e%f f%@ﬂﬁewg[)g\sayﬁ‘é‘?%r e Eéhﬁrgli@i aRgnt i gur ed
to store, B[HCRB@W and output nusic. Miusic players can be based on the MP3
or AAC fornat, ich is a conpression systemfor nusic. Miusic Players

typi cal | y[0044]de a like mpstosard-beld devioes), POAS [typizally dulide jaadisplagat a port
and pl ayback controls. The playback controls typically include features
such as nBRd VapioH§ ipRifsdevieasxt The irputgigyicesgnadnalyde angtylusanghtougbun.

casee, "t nareRntiinoval M conthaidh BB FhedwiBR, EERBRRIEY prouriban: o
storage nReypHEsS UI‘?]'ﬂ'\iﬂ(?]yBO%; nagatird (Jadsmeshfrop ! &#@roﬁrﬁ‘&%gaﬁr\trti%ﬂ by

Appl e Corrguter, I nc. Cupertino, California s one exanpl a nedi a
pl ayer. 7bwidons06/ 094308 PCT/ US2006/ 008349 [0047] Handtops are general

Fiandt ops. LBASAI 1y CALIFG9BCS 28 SPalE telephonies et Rlgwcaeer o connect
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.



[0048] Fig. 2 is a sinplified diagramof a multi-functional hand-held
device 100. The multi-functional hand-held device 100 integrates at |east
two deviweoddd@43ont 0 a si ngl e device. Each device 102 ipaclusdes/obssuh
har dware and software conponents 104 and 106, which are integrated into
mul ti- functional hand-held device 100. It should be pointed out that the

nul ti- fufoo4ppal hgaAdieps Grédeenefral MPpose oemplitars sirildraodaptopsybutievi ces,
and may in fact integrate any nunber of devices. [0049] Milti-functional
devi ce 100 al swallercfordedastor: c handmpswivpieallyhicludg! podisPiayl @nd fude i onal
devi ce 100 ao bg switched fromone device operating node to another device
operatin '.ror exanple, switch 110 may allow a user to cycle through

Il ph i a PEAYES ie NG 5 L
cel ! _Phonroodsyll a PEBYS is andinfiifieRCdRBrath o BSA.AMCHBRER hanaaidd cul ar

operating node”is selected, unctional device 100 operates as
t he sel ecdedcal¢00cdheFmulteRargibeal hdrel-peldglavice 1RO integratesiat leashibvael ect ed

devi [ tivated f by th | ti-f t.i gnal d-hel d device. Th

or 001 arm SGYIGRS WDAGNIRE HBG6nAPG | TRPhHAOUR RdolcugHS RN SUATEHARE devi co
that t i | at.ert.Q.t il GELi F

xampi e, 1k Pl eoRdRpHerg (P Snd 10T dre MtenfRe g Pathe. "ler

as soft DbfiincaoRal Ramd-pBRE devicdi Btk dershoeld &eopdintrd edt tthat tve megldend to
t he sel ected devi ce. However, the operating nodes of

050] : . ,
nul ti - f unitnicieaal hantdheldl deviegelf is nadimised toonlycavpreviees; anddep¥mdent . | n
many case%,déit Wi | .to allow the nultiple functionalities to

| be desir e
i nteract INtegiAte gy dum r&bCISYéFr‘?ﬁte, a user may | ook up a tel ephone

nunber of t act mi ik e+ iRl HEEDS i 0 be
i en. ColSRAgn o il A8fcs RBR ld R Rt e or m
f act or of allovemiidtiélnctibnal cevice 1t bkl switchddvirom ohetdeviceropeaating be hel d

in one hand. A typical hand-hel d device includes a snall i spl in an
upper porMogR teranotber deyice sppraking Bpdend %&ﬁﬁ@'%rﬁ”'?%ﬁ%g nl%’ngﬁlqy}’s in a

e DO Bl Ad by GRS B el befer BAACPAC AR, of

\SAE Ir fC ﬁcgz u%%é;?‘é'tiéﬁ. ahcaphrhialisr gparating rhade i$ selecdd, Ythéadultisfahttichaspl ays
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.



sone di ssatisfaction for users of these devices. It is generally preferred
to have larger displays so that nore informati on can be displayed or the

i nf or mat iwo 2b@si/mgsodi spl ayed can be nore easily vi ewabl epC®/us2006l0083ger
text). In the case of video players and gane players in particular, |arger
di splays are nuch preferred over smaller ones. [0052] However, the use of

| ar ge di Iayﬁqﬂga imted in the past because the required input
controls ofte bstantial portions.of the available space.
Furthernore, as device functlonallty converges, the nunber , of controls on

the devi k05 cal IThe farmefaséer afsa dmer-held devicers generalivt @ deyise thali cat ed

cal | or {GIREEONTHED 1) P Mo SREA0n he el Uayice ifietemalks o
unsati st s P:—%ﬁ %?ﬁpéiegbﬁ%ﬁ af GthéUﬁrBNt BNFrab@ref tfe WRNiceandd inpat | er

screens are l'ize for th relaying informati on and reading
i nf or mat i comtfoloin & HmNe:cpMnn 0: ¥ th@\ﬂﬁanﬂmm\m thewevigeNDED: derRATN@N [ 0053]
A hand-hel d el ectro eV|c be dir ne- hande o eration or

t wo- handefidihenallyiip Ud?rFOBFf@ "r‘fﬁ@é?rtérﬂﬂﬁ'l g?'P abé) MgPRd FfSUTECESsed t o

both suppgs PRV ;ﬁeh@@éhg@e@gw é'haggntgg.ca fr%rdnbﬁﬁﬂra&p@g Whith ctalag s user

i nterface nedra pl ayerS are exanp

hand- hel dscpRy icsatisfattioe Tor @lséns oﬂ’ltlﬂséedé\n@scamt imgeperraayqﬂemr@ to WI t h one
hand. In the case of a cell phone, for exa , a user may grasp. the phone

i n one hahavendargeerdisplays i siydhat anere: firfopapH l&n@amsQe tdigPlRYRHiPt hrake

t but 6 4
B oS onblaid bl s b oot R AGRA8 et
support t jemedasbef wikd ﬁlag@% SMd amaw@wgm gaﬁﬁcumeraagepa@payg Iar@ user
I nterface during use or terna I vel'y,” bot h hands support the device as

wel | as pewthprefenmeeraterenwalidoones, use. PDA's and garre pl ayers are exanpl es

f hand-held d t hat t X ted w th
case of al0@521 1 or eyl Ehe sk ofcaros Ry AL brebuHe R R hanc

e SAheE e 5k i B B ks SRt sy ite, |1 (e
and make gpilebRSspace. 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.



using either or both hands while holding the device. B. FOOTPRI NT/ SI ZE

[ 0055] Hand- hel d devices may have a variety different footprints or sizes.
The f oot pwonrbod/®430gpi cal | y associ ated with how t he devi eeTivs2@6iong349 0 be
used. Devices such as PDAs are typically used with both hands and thus they
tend to be larger. Alternatively, cell phone handsets are typically used
with onipposz handn amo-hahdedt bpsrationd dne bendnisl used toheupport edpeat i ng
multiple devices, it is inportant task to determ ne the approprjate

f oot pri ntdeyicet while dlag pEer heand E@'&W%PP@@?@”EM‘%@&S@MN@%@ ‘ﬁ#r@gt oo |l arge

gener al 1 yshudt: SEsrerbey: (RERFanEE SuhBaoH 1is VR, rEanaces, SEFePRE" S
f oot pri ntg ﬁ%sd&ﬁrr?g usts ePDAd_sté}mngn{éﬂpra?eﬁy grdekdmpretoff badheld s, there

are typically mninu maxi mum footprints. If the footprint is too
| ar ge” or devicestiak lare typicalbyoperated withetved haindsil fnttbeese qfGBBA, B¥cause of

their size, the snaller devices are ically placed in, a_poc whil e the
| ar ger déi?‘ial?’ﬁ:gefa?@ ASED MY SIS &%ﬁ@%&wﬁheﬁ%}ﬁﬂa@%‘? r’ﬁal?%ghgﬁ%el d
device that.i i pkac i n a t : ei ng
pocket-sin‘gsir(‘)d, sEE‘%e&ﬁ%’efr’)8'<r§(2)’ejfso??'not %l\?'e u%g]gd?%g@tﬁsy E{a;ciﬁé;%ta?\%%geavigggegnd

t her ef or glayg, ARy iuser eppiclly yrdspp thkrdesdceainy bbelr hande andemake @ntfies (e. g. ,
the wuser is not limted by carrying a | arge, bulky and often heavy device,
as in a usng eﬂsh@"rornmtbb”aﬁﬂdswln&ﬁ;h@lg)ng the 3@%06/ 094308 PCT/ US2006/ 008349
[ 0057] Cenerally it is preferred, although not necessary, that hand-held
devi ces . t heFOQPPRINEEIZEed herein have di mensions of about 5 in x 3 in x
1 in and perhaps about 4.1 in x 2.4 in x 0.75 in. C  FULL SCREEN D SPLAY

0055] BogRiess] (e fLaN-EId Hedlood ) Ulvanst vanay dporerretdbrglavtscor |

substantially Tixe intended prinmary use of the device, it becones
i npor t antsifey.  Theifgoteriat isotypécatly msseciabedapith dow theedevige ig goivg toree Ul . For

| e, d k b ) ith i m nb f d
= Tr ge. diegh aDeviees s ae PORYS inikalbeksi with ot heBHS ane RS YS! but cons
or a comyahef6YR9AEF LAY, cdf BRORY handsets are typically used with

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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[ 0059] A preferred multi-functional hand-held device nmay be confi gured

with a full screen display or a near full screen display. A full screen

di spl ay wonsewnmssosubstantially the entire front surfacecofustéve/odsyd ce. The
di splay may extend edge to edge or may fit within a small bezel of the
housing at the edge. of the device. The full screen display may consunes

90% or nofi008F] a fGemdrafivitfispeefetrea, bithsugly nbb neeedsang-that Hartldeld oni ¢
device. [0060] The full screen display may have a variLFe{;%(,of di fferent
conf i gur He\ERS dethenpegisosedeheresr have disaensiong obabRUeS v T8 X1k t he

device i, | C ' .qay have a traditional aspect
rati o of @@‘ﬁ}ﬁﬁérﬁnﬁ@?*#h%ﬁé 'h%?ég"hﬁgbzgd gated, the full screen display
may have an as t ' i's nmore panorarm ¢ such as 16:9. D. LIMTED
NUVBER -I\/E(:l—ﬁiﬁ(‘ﬁgg\g\@f@%gﬁgw%l] To.accommopdate a full screen display,
the nulti-functional hand-held device is preferably configured with a
linmted ri00B8] of pBecausal thebfootpnint. oBacmutifunctional tkahdhbeiedeviée [y si cal

git L. prdREraHy ek By e INRRGSH SEANSUS O iendbUFentt PSS ensi ng.
conj uncti WP P AspIoRRE uf KEkerrfine R UBprobPENe IEhE 0L XU, KB oy 1y

present asxapplessees devidesmayndrk bettet aithha Binited mumtyerdsft matons@md a user
presses the on-screen button (e.g., it WO 2006/ 094308 PCT/ US2006/ 008349

pl aces t heiargeidig@lay avhile gthaes mayrwerkebeliters withen lasge ruamberrolubutiens eens and
QU 's are_described, in greater_detail. | ow. [0062] The hand-hel d device
may be coMst FHTP eheyhgﬁﬁﬁVi? 39?_?‘ d'ffﬂ_%f'i onal physical buttons, i.e.,
there arergus9ytt ong pierieat Adittfircighi Ki-held BevicRSmay hRS@rifigRfedf
buttons nmay 1 ntlude power buttons and hold swtches. |In another
enbodi menwithtehéulhacréeheadisplaye o @eneaty fulloscrear IdispdayanyA fydhsereealdisplay ons at
all. In sone enbodinents, the physical buttons are [limted to,only the
Si des ancCORSHRIES FutRERNtAll, e Rafs: front SEere of the devies LheclsRlRbts, the
physi cal t < ' I | : and
| ower por@?gr&g%cfé%lé%?%ggaésigpﬁ] tﬁﬁsheﬂrag] %F’g‘éﬁoﬁbz%ﬁj%%@ b%‘?}gla?m%i ons of
the si deseddteoftie dedte Wahledul Ry sdcpatiisylag unap condurmesi00¥s er 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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hol ding region). In still other enbodi ments, the. physical buttons may be

| ocated on the front surface, but only in the bezel region surrounding the
di spl ay. wo @nmm4mabodi mrents, the buttons may be | ocat edcworuscovspodsne top
and bottom surfaces of the device. [0063] Fig. 3 is a perspective view of a
substantially full screen nmulti- functional hand-held device 120 with a

limted nyreerthalr fnbdrasstyllisesverahe ormrecrrnsbuttdn)buToodts soieens@ntr ont and
side surfaces 124 and 126. The front surface is used entirely for the
di spl ay Bi's awerdeseribetét grrater detadib@aw.126 are used for grasping the

or event  d00aRInc 1 The aRe-1oi Bt Bify B8 ErtBtciad 3L G oReCC 2

button W L&; i eje, Ceherd dri v Buttbas tdeplicated tedredividaaknd
bottom \gﬁpbg%e @(ﬁggl\%ﬁwﬁﬁr&% l;/éi/’pl cef!{II; be uged to hold the  device, these

surf aces dovitespt Tiess typeaofi duktoher mayt tincldde hpawearr dustansn andchakt ed

b it | d be awkward tq, t but t wh ing th
dovi co. wiHRE. HARIONEOBTPOTRET 'S DraeTs sevray bR E B Ao -

but t t hat. | i i Lol WREt

cross- Rt RlsAROUtogs " B, dh' SpaemBBaRid Rty e el e 4 bot tom

surfaces [aifed s ohROHRY Sidas emd ek susficeesf ther haridrbeldedevicd. [Inothed
comuni cation ports. The top surface

128 may, for exanple, includ
headset / rerobadfiments, thekphysiteh huans o he hanefiakd RUCE D 11y

i ncl ud data parts. /0943 83¢9hd 0065] |
o cas P AR FBLHYRISF dheo HERcY MRt RCC o1t e Heetr Tor ouer

regions ofeqldie 6 fife Stk Aiereld sk idilid (dhysieally elipbbre thoadeiic (hapd. - Thi s

may be particul arly suited for elongated devices that are | arger than
t he wi dt hhaiflingheegiom)s piIngstilhotherAembodiments, £hg. physicahdubi@ng- may dbeievi ce

he LgﬁLt‘égéuséaagé&%égf?@éégu%eeéﬂﬁgt“BEE/ it £, Do el SR IE e ¢ o7 o
el dont ool i Ffe qriedfét haytatpey D agiEon WIFLR: o

acci dent substaniti The upper button may be

confi gur eghd Bo&Whi SUtfades offtheelevizaal ity of the multi-functional device
i.e., button 140 may be switch 110 of Fi %.2. For e_marrpl e, bg prel%.si ng the
button 14[0063hew deigi Seisfaperspactve tjew of a substantially Tull’ 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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Is activated, and the current device functionality is deactivated. Although
the termbutton is used, it should be appreciated that the button 140 nmay
cor r espomnaiot2ooeodioal , wheel, switch and/or the |ike. [0066jusGmomosudy it
woul d be preferred, although not required, to limt the nunber of physical
buttons to eight or fewer, and perhaps five or fewer. |1I11. ADAPTABLITY

[0067] TqO06%] t helnsomeasds, ey da desirableotosplace biuttodem tiee (pper eby
maxi m zing the display area), the nulti-functional hanpd-held d?‘n\éln eis

pr ef er abl @ lawgpragipes ofithe sidrsusiages 426 SUE 9h e Wayrof Lha sRsRING based

ot onaltig i B martic iy vl sttefliar ERRORIE delicds (R g BBBL 0 changes
t o acconmpdai it BFtH@QFas_pgij)lg&?ode.AlAb%hB@«hi inqii%izl,ithetmcl?ﬁadmmt 126 the

mul ti-functional deviCe I used, the changes to accommodate the
PDA, et c.inthides sebattont b40 rinl thie- upperctagioralondthe sila sudagaiRé of the

[0008]  AdBRTABEKL 4516542 D BRERERINEIREIPTLY 10 S ARG RGO CENds o

ool o B hE BEDSF HS vWRer Rl orathiha andind BicherdtE dcERehti cictiontdbn V| TO!

exanpl e, ofm I 'on en a rirst device Is activated

and anot higrsuesmtia eeinated) deel gppre burmnhetay B doanfigaired togwiton khe i t
suffers fromphysical limtations (i.e., the number of buttqg}sm) and can be

conf usi ngfunstionalisy @w?e (mwitj-f;mslﬂonaéél@vredcqo itten AABrmBAY belwiteh FHani ngs) .
13 WD 2006/ 094308 PCT/ US2006/ 00834 ' ahiki

be accorrp‘P'i[ g'ﬂg E9r X3y %yprp%%g&ﬁl&é’gﬁ&haﬁl[ :%ﬁ%@?ﬁ%&?’cefﬂﬁgﬁ@ﬂl%\'{tgagﬁy
funct | onafel Jcivhi¥d? ahBthiedurteht deQteRALIGTBINY 1d1deadtvuedt SARtRGIgh The s al | ous

the GU to adapt fo whatever Ice 1s selected, and the touch screen can
recei ve itgpot duttonr &spsad; 1iig shouldt be @bpreciated thaGihef buttenctd0 may

functionality, the U for the hand-hel vi.ce adapts such that the
mul ti-f un@QW@?PQH‘éI\Ip@eQIaLM@éeé\ﬁ",tgbéﬁgﬂr?égﬁﬁ“E%'rt icular device. For

exanpl e, i , ce anal. j S I esents a
set of vitégéﬁfor SQ%PQ%mtqtr M{ﬁ(ﬁ rl?gtﬁjle'g%rﬁedé,i% a@’{ @8‘% Réedlgrhe%itgalﬁﬁﬁcontrol S
typi cal | ytHesggmesnr f pméica?fmu@nsau@r?m;rafeMmm péthapsifive drifetvens  and
possi bly a navigation pad, for exanple.

ITI.  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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[0070] The entire display may be used to present this information, or only
a portion of the display nay be used for the GU controls. In the later
case, refwonbegotmsFigs. 5-8, the GU 150 may be separ ated/usndos/oes3ss andar d
region 152 and a control region 154. The standard region 152 represents
what would normal ly be di splayed on the display 122 when using a particul ar

devi ce. ;ws(?]s t Mtcrhaivély daddptalsititye emay absoeceanplishietlh byhe/iesliyct ed

devi ce ir e I'splayed in the standard region. For annﬁ)l e, in e, case of

] PedztDA, l;acokrpara’mnlgﬁrhh%_(ph‘lymk/l dmputfa £0% eqacHH fuww,lwca@n&a?,GQEdmess book
_eoo_rr_a_lyeint '

regi on 1§@PJ‘!ﬂFt'PﬁeW'%BtanE&Cﬁa?ﬁ,eer\‘/i rﬂﬁ%ﬁj@@"g%ge@gg# 65)%9 %Egﬁ%@?a%?&igglt rols

t hat ‘“D”'déﬁvﬁt%r ﬁ%él?’cst&? amDvisd ealdry sikbas ednocaiveanpiitsutarrespeniting. torhat i s,

the virtual ContTo ‘hat” mm c the physical controls are displayed in the
control rigi QUL 1With BoGUI dameptte furictionabity; dbe W for Hbefand-held deyige ol

region 154 may include virtual_ representat.ion f.anh it
{ 88 (7)% ]ni EI' Ladapttfr sHch ghﬁh\th@e{f‘w@'ﬂf%%gﬁrfie‘@% 'ns@é‘?ﬁarbgc?ﬁﬁgt%lwcﬁr?%ﬂﬁ?%ns.

_ st andar ong 1, ' ekl Ctlle bt d t
any posi tcfeé’ﬁc%ndfq{ee%_ﬂméag% f@é {%qggﬂeﬁ%tl‘?ﬁrcn s”%yzgi,s cendﬁgcr:u,mﬂ&e?ét3 c(.El)gl.wFora
exanpl e, [ﬂ@séﬁt@,v@ det &f Girtual drheoft neontiuts that loaknsinilaer td ¢hé |physiaht i ve to
one_tanotembe”rum(ig);lemo;“ﬁ opecg];) t he ﬁtpk}]er) or gs sho%/vn ia El;ﬂ@ G,Pttkgeeﬁ{énay be
posi t i onewbriimis typicallyl ysecebata el tpnasiee SHkBtated {APAE, 1OflelpU
conflguratrlﬁfms can be us%d iﬂ%q?ifther i} trait or |landscape nodes. Bf/eway of
exanmpl e, M BASRY FHa ol 0B Ef g erated in | andscape node, the 14

WD 2006/ PCT/ HR2 QRAFOQ AHBaN Aol aoi HesdARtHTBYnfoematiensdr on one
€ y ' be’'pla

si de and control tegion ced on the opposite side. Landscape
ori ent at i gy eRportfopr ofetmndisplay mayibe tisede famehen@hldcantpls: aln sie latar sonme

Pandednesaset refesg dp F135oro-d gl 01 150 ek SHRTAiEy BUOG SERCBH  he
eft i derqaigh (g ik AR REfon, 133 THE, sipRBard i S0 st O ced
on bot h sjyfgs wasic ReMAally bEidisplaredTon the aisplygtP2 mhensuging @ partiaulay wel |
suited for game playing.” Furthernore, the amount of area dedjcated to each
portion ndgvibe Whdkisy thestandard-&GUI screens associated with the selected dévice

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



exanpl e, the screen may be divided equally and in other cases one or the
other portion constitutes a greater ampunt of the display. In sone cases,
the stamslendormgiosn 154 is maxin zed to increase the necwals2wceussag ar ea
of the display. [0072] When a particular functionality is selected for
use, the hand-held device |oads the software for the sel ected

funct i ongtdridar@negionnt 5 masbe placedlbn The side landi the condral tregi9ar Mayegi on 152
and the control region 154. The controls in the control re & n 154 can

t her ef or debplage@dn she ARPosite \ilide- e iandssaps, SrigRtalionniayn f?‘ﬁ% gmi%rar d

region 152...1p sone , . t ROl [ [
accor dan aCiljtare, Qnee h%@ag@ %‘Fé}gg(i 'ndirllgp?cg@glj&\%meﬁ’égﬁve r%?%? et%fﬁng @gﬂll%?u: gr
devi ce. [cgﬁ%%is eﬁjet&é[glg?éd & PascaBos thevhahtedhass &, thei udenalFor@xamyls, 160 nay

be overl on top the standard region 152 so that the standard region
152 can theldoptrols hiayebe ipdacenon rtbe dightl dge forrighithpaded usels, @F\Bt"u |

controls 160 pay ear and dis F .

Fouch t nEONTeloliaY 0 el Sragifers o Dfdetr e Bresh By Rattedi rors

over a p [ InS I AR Wi i t ' dyy.di d.

Exanpl escﬁéé \E/’%t%lgl Héglo(rq)lter g):lasaéghgtﬁ gg&“:%'%&?rﬁrﬁpgwﬂaﬁ{ngﬁg‘cgﬁ Ibglhggca)ﬁﬁd in

U.S. Pat eftanfyephdrtaisi sarticiarly vidll @aBedFor gaimd plbying d FuBheEmMOR 21| cal User
¥

I nterfaces for Touch Sensitive Input Devices," filed, on January_18, 2005.
A GU BeeERIINOFUNET drdichted taseagh m@%gﬁ@wsgﬁc‘w‘lﬁéoﬁé 8%5@%0074]

Figs. 9-17 illusfrate var] exaf £.0 | f
modes of GREMIEY HIS Pareen SRl o BB 2afaEehfl b 6e) coBediohe & IS 04
170 that dtﬁeH@SﬂidrPcd’hsﬁRﬁeWeafé‘r arfiboninof theediSilby) dndomaleasesptie a
standard regi on 152 and a control region 154. Located inside t control
regi on 1tardardaregiort L54 i$enekimized g Iper@ase the npsmRl vieMrM;har%Q{] 174 and
a virtual navigation pad 176. [0076] Fig. 10 is a diagramof a GU 180 that
If uzeddldisl%{?%-el I15phone mode. As shown, the GU 180 is divided into a
st andar I ' i | Rlgd

Mga VZW‘E@H fleaﬁﬁﬂfg‘r ?li%étﬁﬁigﬂ& i52bledas Ak, fisé Aandeicont r ol

region 1 I rtual” Keypa rtual navigation pad 184 and two
virtual bygviensoakB6the 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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[0077] Fig. 11 is a diagramof a GJ 190 that is used in a nusic player
node. As shown, the GUI 190 is divided into a standard region 152 and a
control rwgi2oe/hs3bs Located i nside the control regi on 1PpdTarseoos/ovs3as ual
scroll wheel 192 and five virtual buttons 194. Additional details on a
virtual scroll wheel are provided in U S. Patent Application No.:

11/ 038, 540074} | ed Figdde-1Ballestrateapaiious examplestafr Galde sfor odiffeserth

Sensitive | nput Deyices," fil. 18, 2005. [0078] Fig. 12 i

di agr am catEsaumedes Sibe MUtEReRRoRA BEVRELo i ayor  mode. R Shown. the
O a o T . _ . _

GU 200 '[Z)S(ﬁ cd g ;&%’}sﬁ? ﬂ?@g%rﬁligﬂllcﬁo%%r %’gsrétl inC® POAOMoHEYI N 154

Located i the c Ion are a plurality of wvirtual buttons

202. Al t eghip@in, e YGUL he dbidéd @ite arstarajape aregicmn d52i sswp pecorirol aggioreded
since the video player is primarily used in conjunction with %Ezg screen

vi ewi ng rifde. Lo@bedinsideytheeonteol gegioaghahars a yirewa! apgwrting p in a

152 ana tiadr VBT PuftOpg 374 od ESiste nvBatn R RS cesof the standard
region 15078F | &fi§. $09¢ aC@hFdh ofediGUIl 180Hhainis! uskeliraa neli giadrieon or

directional pdd 212,7and the fight side control region includes four
virtual bmotdensA2sHowny the GIVERG s dividednitog siantdpel regier 15 and @ ar

e e foul bR s i bR helibuabieatntod LA TR Re 2 2ninen
i 1 i ; j : ' 152

'[ﬁel \C/)inew I'fider. 1 1 US200 8349 ':_g(r:]at 2d imrallsi (rzlg {ﬁzent
¢ o TRt Bt R 20 s PeseR e g0 L

control rﬁmnq 154 migelvé halisgram bbaGER 290 hdividi usgdfinra nwsinplagepi ct ur e
click, zoom flash, etc. A navigation pad 224 rrayﬁlg{_ﬁfo be jncluded so that

the pict unedecahs BRownr Bhe &WIt b iR Hivisied i reRtNdald §ediPBnl>2 POBAL] Fig.
shown, "t TR e oty bctal bt IndREy el Bl o a8 S ¥Rl T o
el udi ng e B L L ont 1 an o 220 may 126 be -
i n¢l uded. whédl&fte progideddnilkSa Rﬁ,talgir Appligatiandie.: 24(150:5)8}590) ’étl@%}éModﬂ' a hand
top 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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node. As shown, the GU 240 is divided into a standard region 152 and a
control region 154. Located inside the control region 154 is a virtual
keyboar d wé200@®@®38] Fig. 17 is a diagramof a GJ 250 trhatuseecwsssdoi n a
renote control node. As shown, the GU 250 is divided into a standard
region 152 and a control region 154. Located inside the control region 154

are vari OuScatk®Vifsi@8@thbuidrers r@é%naﬁipf‘drét\%@lo%tﬁht%?ﬁ 22’2'|h(f|9dlﬁgr©imt e
device such as a TV, DVD player, A/V anplifier, VHS, CD player, etc. B.

SW TCHI NGEREMMNEEPICDES CEK, (zmun) ﬂapbpauq Behawgaaorpa:ad 224 amayl@ldoc be

funct 1 t | | st b ted f Th
el ect | oninclutedtin o 1€ Bictires,caBr e sertiied Hibud ok for Benbiaigatof:  on rray
b d t wh

e made V[gg§ ggte f’@mige.gféc daap%m%%@@ﬁzy,obtﬁawg‘as A-Igm.‘tﬁ]fs {t%fver en

sel ect ed, unctionality assoclate soft

button. Duoodeg Astshoatn, dthe GUE 280 isfdividetidhtopardtanddrdr regitev 162 amgl ar ought
Into view on the dis Iay (see Figs. 9-17) and the software associated with
t he devi cEOMtEol; regios |24, Lp@%t@ddn@ideatbe.G@atr@breqnpra)rlﬁﬂrade VigHiPH$E bugienst he

1 ust r ot 262 SR E BAREIT diny b 450 B TGoth PR 421 e e DBcyi co.

As shown, jdclirigd) 260 includes icons/buttons 262 for |aunching each of the

various device functionalities. In this particular exanple, the main nmenu
page 260 [0@82des aFiRDAGis actiageem ofsa &41 240 dhat ibusedin 26hand dopusi ¢

bt 8%283%@8?,25%3@815‘3 a@léﬂ%bt'b‘i;hv@%é atos5 ahandile 89107362 503 ot e

I b 1. Th
vari ous bTIENs A 438 VTR e e RAoF B, B K MBI o

mai n pagekéybodrd@42e! ect ed functlonally (e g , as shown in Figs. 9-17) is
brought into view on the display. To_sel ect_ another device, the user

sinply sel@@831a sofig. hbimis Rueiagiameal a &kt 220 ithat fie Usell iBfa dgBWtEevi ce t o

Funct § onaf P10 OB A sHORE % 63 Sx I FERE Flo, 2 uEfda] BRidif 1527

al ternati ¥gd falaGhtr6INRGidr 254 ”ﬂ}bcétéiplr’@itle ﬂﬁ@@@iﬁﬂrbl&"@ﬁbﬂﬁ'dr@ﬁ)&?@uéor
scrolling) through thé various GUI's until
keys and buttons 252 associated with controlllng 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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desired GUI is found. For exanple, the different GQU s nmay be increnentally
brought into view page after page (or franme after frame) when a next (flip)
conmmand swgnade/isssogener ated (e.g., slide show effect). Poe/usc@asnodsison

bet ween pages may be widely varied. The transition nay be fromside to
side, top to bottomor center to center. The transition may al so include

fading i nvaRg PEyer BOREA PB2ENaaBRE ButtonT6 8N laAFPhite @Mird) Stennge2d e

command signal nay be generated by a physical or virtual button or wheel.
Usi ng a batcaonerachigtiom 2628 arwl adwusiiom butionp2ait. t hé earioap bagteds 262i ng a

wheel , d i ned a nt qf rotation cause a new page to be
di §§| aygd%rrf M5t Dpbonsg %aﬂ?hgﬁm 'Srﬁrﬁs%ﬁ@h%@@ari@gﬁtfea?m%sae@t@ﬂi ety of
th wa I 3 nel_ s+ . r by
Centur ce ToncteRGIZXETE & sdin i FIEBN9-E7 PR%ro B B Yietf oA BT Y
styl us) adiposelect brothes ddevjcayahecassresitnphe Welkt &t Sofdensthe Phudtyed .264f sl id

to the right, the next page may be displayed. If slid to the |left, the
previ ous g&‘@@edﬁyt%@ﬁi@rﬂ%}?e@w%@ eefhim el the grrin mepu pege 269, gever at ed

by 3D devi . 1 ent,ire hand-hel d deyice is noved
s);;at I al F;&ﬁﬁgaﬁg%&éﬁﬁe@éﬁﬁ%@d Eﬁ'ﬁﬁ’oﬁ%ﬁWh@ t@&ﬂ“@'@ 'Hﬁ?u @599?@' new page to
be di spl aye@86] 0088he NRISRIBHBNGF SaIESHABLIVERY FGhERnARLEE Rt e@lsﬁy bgof ces
that are "applied to the device. By way of exanple, squeezi'ng the device
may causeaacompushmigbytﬁlippiemgd(msawmg)mougimthedvaioysﬁGUiayfrdllsldnebe )

ted by. ing th i entati f ] deyjce either relative to the
o ound, - adeSEed B Bifouede o carins, te iliera GULS gy Bodsw el | on
i ndi cat ed i 6 4 ss. For
exampre, TR i, FIeF paag B FEURo( YR, I eI eSS oo
degrees acommomtt [Eigeali & @ieﬁefaeed(e.ﬁl, gide dpeineasfart). hi MhepagmMsitONn

p

di spl ayed and at 270 degrees a fourt aﬁami s displayed. [0089] _ The
command sDgBMEENPRAJES JBaYh degwitdahavatedy itransitian mayuberfremveidedo(i . e. ,

bt e SR B e bl s et B Gl N ohea B g =
associ at efadihg Mint BRd PO%, | sopsbineg!iAvEsd JROW] ediBrgiRgmamNdeaiigngl g al so be
generated by Tronitoring
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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I ncom ng signals fromother systens (whether transmtted wirelessly or via

a cable). For exanple, if a call is received, the device may automatically
conf i gur ewdheocspsioem as a phone. Alternatively, it may egliryuspresessu a
control panel for taking or passing on the call. [0091] As an alternative

to integrating functionalities, the device nay be configured to keep the
vari ous p : s AL | :
functi ongF ?@a %gg{)ﬁégarpﬁ%?téfgﬁrh%t%Wa@gértsﬁgﬁg% g?ﬁ’%ﬁ)ﬂ?ﬁeﬁ%ﬁ%@aﬁd,meps

them di st ah@0 tiegreesne seoondigragel i3 displeyeds et ,180ydégreps e third fpagents
functionalities distinct, user confusion nay be reduced. C. OPERATI NG AT

LEAST Twodisolared@ua atr £sdegiqes paioucbapage [obisiayeef erably, the user may

such a cal80801e” ooy B s il pleB e bReliret oy B Boat o "
si nul t aneqysiy vaing (1.be \@ié‘eoie%b?ﬁi%h?_t 9p thé udeS Balist outSPHITNE Mfle pHaer e the
screen is parsed into different sections, each section including a

parti cul apssieiated vith thephenalis displayedpdlithe usepucalls otic"RBA,” fthe pagech
functionality.to fi. n .screen. The multi-function node nay be

sel ect ed Pﬁﬁé'ﬁﬁsﬁimﬁy&tﬂﬁ'&rgyéfﬂ'SP Y§fAe i npl ement ation,” when the user

si nmul t ane t ouc LG ealks ORS , IGe ) es the
mul tiple ggubg! funlsz'r{‘al ?o%g\ﬁpﬁnedg% fa(ﬁ]gqjg?ﬁ?ﬁ,gglg§he a%%ﬁ%%ﬁ;tbg mﬂo}tiﬁt&lo Vi ew
on the sinoearing BignaB\fo@ BRI EsyStdms (FhBHIREFIHSANGES) wir€188sly of hva @UI

control panels for each device functionality may be configurable by the
user. For Caligipl EOF tex@mples ifnaycalbds gaceivedu dhe eviceninay eotematicaly/ 094308

Var | ous. o QiiGlTe B Prtem gb'a BGNe- ARG A TR O R PR lomrands,
sel ecti ngp_g,ﬁenfoelﬁaking@e@aggng_d‘ni the @, docunent, | aunching a program

executing instructions, viewng a nenu on the display screen, etc. The
par anet er §009d{i gur &sl an ternatiyeuke integratingcfundtionalitias; ithg devicenmayer and

f | el b . | he | ' f 1 hg | el t
on the pad. SrRGLEDt kesedhe vhutls Sederseparsier LBtk usts slevia daese that
allovs 2 1iPfnckGe HRGHEIGRRN Pfogk R ATE kB8 ferb BKAGUIS), it inkfigaser ™

qui ckly and conveni en
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 écreen. 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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revi ew preconfigured or default |ayout and nmake changes thereto. Once
changed, the nodified [ayout will be automatically saved and thereby

enpl oyed wo 2bendhmsf ut ure events. V. | NPUT DEVI CES [ 0094¢i/USb@wmosne a
nunber of problenms with current input devices for hand-held conmputers. For
exanple, there is no realistic way to fit all the dedicated physical

buttons t hgin @J'.'[%f‘%%@ﬁ‘élefv% %ﬁahas% fif g@ﬁﬁ?'ﬂé%hﬂaﬁoﬂg%herﬂ@ﬁﬁ SHfeons must

be fit into.a small space. ATrel at emari ses as nore

physi cal Wilt t ohise afiuactions may ameldldentrmtlétl‘ng devirnandd, heelbetingren s, get
cl oser together thereby challenging the dexterity of the user.
Fur t her morPENKE: Ay §ie @ﬁy@q’%&‘ﬂe'ﬁuﬂ@@m@l@@ |a:I@l’@@tanﬂ,h@ye@ﬁﬁlgom%ﬁxél@ﬁ&dent ally

actlvated h e e is trans ed in a
dser o poRUPE bR bn'thE deplishell B C e pR i ST CRde B be
conf usi ng the usdre m@,ﬁﬁnéédé\'eééle@tmgaetﬁé hgtingal | ahd! 'H?Féaéf U1 [é?&%éhtsTO
overcone these and other problens ™a variety of altéernative inputs

arr angemer(bgttalﬁ@ a5 wedsasdthe location tof dhe tGUloelements and:hefpagwslrmabmebut t ons,

swi t ches The, basi c |d a,is redu e nynber of sical and
mechani calcaﬁﬁweﬂéml@% n Wﬂ)etah %grb,pgfq%;get WS L@@ it‘géﬁ\é'ﬁw space

needed on atn'a?‘orséhsfté Lihd U8 Iﬁf%%tg‘?)e afh‘yB%err:llg'gg‘ (ﬂig?&lgyt i m n?&ltlya

mechani cal i hput nec anl sSnNs a thée nat i ng ‘t

physi cal ireyiaw dmwcoaﬁguﬁeﬂeodldefdmt/Ia)/fout hehde hreetker ot rigedettiepetot 20
maxi m zed, the size of the electronic device can be

| ternatiyve
m ni m zed €h amﬁcfhéh%mdlf@%riaw@ew&ebesau‘mr@atec@ﬁvhs,avagmar;d gheegtiyng. I n
sonme case 0 4 PCT/ US2006/ 008349 hand- hel d devi ce can
be conflgur eélgfed ﬁ%h%ﬁ% égg%ggr %REO only have a display and no dedicated
physi cal i put aﬁ JTgfﬁV 096] The alternative input neans nmay al so be
hiddenfr vi dlFY they are not visible to the user. As a result,

t he hand- hel d el ectronic device may appear to only have a display with no
vi si bl e bd009d, swiTheresre aehembsnof problemiscwith scumant inpstt devicesafdry
pl easi ng faces with no breaks

ri se. snoot h r s or
lines), %@ d: WIW@-&E @érﬁwmﬁdﬁ"e@rﬂﬁl m%rre%'ﬁtﬁoWﬁ'stchgﬁﬁcﬁh@g screen
si ze and 'déeié%téd‘ﬁﬁ;tlél@qu'tttoY\s 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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A. TOUCH SCREEN [ 0097] One particularly suitable input arrangenment is a
touch screen. A touch screen in conjunction with GJ my be configured as
t he pri mawg 200umet3osar r angenent for a hand-hel d device. ARcrasedemossaen i s
basically a transparent input panel positioned in front of the display. A
touch screen generates input signals when an object such as a finger or

Styl Us { OUEREAA devicBREPPbaTORRELIAI Sy B REPpBLrs! REORYRESE Gy | N oS!

cases, touch screens allow a use make se
nmovement s and ro detlicatedgihysiopl input ewiges.he di spl ay screen via a finger. For
a selection by pointi ng directly to a graphical
e

exanpl e, er. m Kk (

obj (ran(::)t di ipb%d o% Tnﬁ%@%ﬁ"@%‘i"é%/'%é’éﬁans 08V radsp ba diidden Groemview: sudheen
button fog ) i f i ti [ d- hel d . el ectroni ¢ devi ce.
I n gener altl:]&teﬁﬁeég{ gté;'ﬁog (K:),%gtg% t?e@f)ég H%‘is ﬁgh%qg%‘&ﬂgﬂ“eaﬁan@%,fﬁtﬁ??@ﬂ'q he
touch on tdesicdi mayappend ta arntaok! LHiplayt Athhad disihie! ShtEdr%C W&héﬁdevi ce
interprets the touch and thereafter perforns an action aséd on tHe touch
event. Th&fe akeh sedayica istppessaesthetcally pleasing (etgecmay| cogiprisa smooidi ng

resistive, CitiVv I nfrared and surface gcoustic wave. [0098] A
preferred 5{@35 &%gﬂ I?rgra[(a 9RRS: PT i)y i INHRARY HeSES, Edinhs: B1ades a

mul ti poi ntSﬁW@ﬂWi%bﬁ?S&f(ﬁgfég)gs&fr@éﬂsizé”éﬂ?j iﬁphpﬁﬁ_[&gaﬁé@ggs conpri ses several

i ndependent and spati a I'st1 nct sensing po or regions that

are positioned-l-b?! t he touch screen. The sensing points are
di spersedAébout (gjljggggﬁl\lscreen w th each sensing point representing a

di fferen'{/\tﬁgéi éi on on the surface of the touch screen. The sensing points
my 21 @d/ 0948t particulapyGeiteblednpubarrpogemenhisc touch spréen.oA a pi xel

array whe ASi.ng: bai. I | e, of enerati a signal. A signal
e oY oduc S Ghsske BT ABah vith, G 3ReY bR confguid ss 8k Brftspammut when
an obj ect atrangearad favehaAt!HalPHevieeNN RYUICA% isf{fals}@éﬁgatﬁ’ﬁ@@réﬁt ' S
noved between or over nultiple sensing point, nultiple I'ghal's "can be

gener at edinpriiganehposifoned in fropkobtie Hisplayp A lleuttosakencjeperatepligme i nto a
such as a n coordi nate system or pol ar

coor di nat SEHE BT SRR 8F SoTHasT On Uk tBuFRRnoT b5 MOYEd J685Si n U S,
Eﬁt ent Apphd S@rh&offhe totith 84bdiF21n hdst €9ses HbidPoLBENS SHSN SGissn” filed
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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May 6, 2004. B. TOUCH SENSI TI VE HOUSI NG [ 0099] A hand-held el ectronic
device may al so incorporate one or nore include a touch sensitive surfaces
of the dewoceodmoumsng itself that provide either a | arger/usoodkacss4d or
tracki ng touch inputs or smaller dedicated areas such as touch buttons for
perform ng dedi cated functions. Such surfaces may be |ocated on any

of t ho hotS PesSHeE! i gRGr, BfeP arral Sulkg Gach selRigfiin BtapBbieddy, B
For exanplgenetdtingt awighale oA sigharay predliceicésch bme be (ﬂjjétftsisgjoshﬁfriéd surface

of the housing, and may even be |ocated at the bezel |ocated at the front
surface oPVEhE IRHSHIhBOINE.n Vhen @n ebjeskeiscpiae’d ower muliiplpsensing pdintshe front

the. hana haMETRSEbRbet b BRVEE peRhech Br RGY Hlud® seiSho i, coilbl ve ™"
surfaces  spinaldiarliBe geRardted. tHelsdriafhd pliftOberRgIP mapPie fofid3cRanel s t hat

are positioned withi'n the housing. ouch sensitive surface nay
al t er nat i PéNg igto adwiordinate $ystéra quch\esce artesiantdoprdigatelsystern srmwlarThat i s,

the touch sepsing conponents may be_integrated or incorporated into or

di sposed Cﬁﬂ'aﬁ?%@aﬁyﬁg%ﬁe ﬁ'&%@?‘ﬁﬁpﬁlé’ﬁ SF%% foyehstesmis disdesad insUihe t ouch
sensi ng el a \ ks : %ﬁpt o siglarly to a
t ouch sc?ggénrfi ?é’%ﬁ@ﬁﬁ s,\‘edqr'l'sirit0 ﬁ}idlﬁ?)%s.ﬁﬁ%)@r@ré@éﬁ% e oﬁﬁgg{:%e&@h fg‘lr"ucjgj% osition
of a toucMayos) 200.surface and a controller of the hand-held electronic
device interprets the touch and thereafter perforns an action based on the

touch evemt. ZFDHUMN ENSIPAEIGIEURENGUS2006/ 008349 Touch surfaces are
I

constructed in basically the sanme nanner as a touch screen, except the
surfaces ot b ubstantially transparent. [0100] By way of exanpl e,
t he touchfggﬁgﬂt i ve%h% 'hﬁfan%@dijéﬁ'&r%w‘{é m@)ﬂﬁlsé}s%HHqu%'}/et ‘H‘ég%l!?&‘?fe

sensi tivejfthusd A9 Cé&d ' -8 o P Lcation
11/ 115, 539, e AOUARACSRRfe SuFaces B e dRbice hotiing I%ﬁﬁhgﬁﬁﬂb{éﬁgh
Sensi ng Deitherg, largén surfager for BackiBgaducle.inplitSRyrASmaldiuaEdcatcel 8adasA

hand- hel d | ti-functional electronic device may also _include a display
act uat or, S%h eh tq)lécr?'h‘tqut;t%for Q@ BipG gedigatashiunetions. Suek surfaces Bayay

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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of the hand-held device to provide inputs into the device (rather than
electrically as wwth a touch screen). The display actuator nmay be used
separ at elwoanoa/043m8bi nati on with the touch screen. Theprdirapsb@yg/oessuuat or
may include a novabl e display that causes one or nore input signals to be
generated when noved. The input signals then can be used to initiate-

comands, TRRKS SIEEREL! H85coRink8O T pIBLIOTH sl SRy 40 10R RN

novabl e di splray may be configure rans prvo

rotate rekatdengekeeptithe isupfaees ibed AbEbé aybstantiylf) Bahspareptabl e rel ative to
a frame or housing that novably supports the display in its various
posi ti ons [OL@0dome E¥sway afrexainpip) E}E teudhosensitivec bopsieg may gepefalyme, and

in other f vahl.y restraing a flqgatin i spl.ay.  [0103] The
mput o1 gRaitecad B thEBNER SRulvediusBin dedhabedor epter BBl i Sor < ne
movement s paterfth@pplicat|cty £178195891 C@fed | 'FRMdSHERCIE&HHotic ODevitdWith
novenents. The detection nmechani sm may, for exanple, one or nore swtches,
sensors, ¢hddpleriuchriinsing Devitédefilenpril @&, 2008. mechani cal , el ectri cal
and/or optical switch, sensor or encoder may be used. For exanple, tact,
swi t ches, f or c®OISPOAY ACTRJATER St ors, pressure sensors, proximty sensors,

I nfrared sensors, nechanical or optical encoders and/or the |ike may be

the " si o SOTPUIE" o A BMERER! Sliitiohel eRtORRCHBTER Indy SicREl B6a | ™
these nowediEplby iagtliated, QUISCH®RY ab thitidsitetthae niét‘haﬁic%%%e@thé @rplgyonponent

of the display. 23 WO 2006/ 094308 PCT/ US2006/ 008349 [0104] An exenpl ary
di spl ay aéf udeohang-held cdeders tonprovidde Hapetst intappihé cdavieen (Kathet 1#ak7, 050,

o b e b A8l T
Sov.cooSSEpHBE PO BRI WS Sl R BB SHBNGEREYTS,
Di spl ay [ 0khide A froovables edisplay vibatli capisey orusesmore imputrgignalsipiat bei gnal s
to be generated 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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generated when pressure is exerted on the display screen of the device. The
I nput signals can be used to initiate commands, nake sel ections, or control
noti on i rwe 2decaphag. Such di spl ays general |y provide a ecirgistoosmussas of
flex (unnoticeable to the user) so, that any forces exerted thereon can be
measured by a force detection arrangenent generally provided underneath

t he di spl e force | Ok nt .nonitors,the forc exerted on
t he displiglgﬁg proéﬁ%gggbﬁ%%glQq%#h?ggﬁﬁﬁgrﬂﬁe EQPﬁa%HB P&gce$%%% tion
arr angeﬁeV\bPMidrﬂNbUdQ_lm‘B?,OSO,”@ﬂ&i f‘Dfs?%fR&%E&r,’sﬁfé‘a 8 Ife‘PJ"rl‘I}ﬂySPf‘,s' tive
resistors, torce sensitive capacitors, load cells, pressure plates,

pi ezoel ec2PPB. transducers, strain gauges, etc. The force sensors nay be
attached to the back of the display or to a structural platform]located

wi thin t h®.houPREGSORE OREFCROHE SENSINGDEVIEBSCe is applied to the display,
It is transmtted through the display to the force sensor |ocated

under neat di sp . 0 ' 14S Si afp Vi 41y Cross
section, EPiggﬂand-ng%d'hg%eﬁ%gﬁg@ﬁ ﬁ%@gr%%gafﬁﬁgﬁg”¥o§%@a%eH§¥%F$@ di spl ay
302. The tboee nsgnfurtheteincilidepioase 8P prédsate densiag HeviessugAtsoadoeae or
nore force sensors 310 di sposed underneath the display 308 (between the

di spl ay afeNdNg disptauPahousingt f orm 306). In nost cases, the force sensitive
di splay 302 includes a plurality of sensors 310 that are laid out in an
array. For. exafptcee SensitivesBisptays 310 nmay be positioned side by side in rows
and colums. The force sensors 310 neasure the amount of force being

applied tpoibe1di splagy NHhes ' fC, « i ed a

cont rol s?gnal ]i S genﬁebrrgéflggr.] I'n d%E%%%%/@&%O@&%%%@%S@@%Q some
cases, angehestetmwhedlprassune iscertedtorethe tisplayi scptary ofattk tibdce.stThect ur al
platformto hel ransm t thg force being exerted on the surface of the

di spl ay tmqql;@i&&pﬁ%gagetp%y,sg dPsipiiste) cpBIBaNd s enake selegtiond 1981ontsRIc e

sensi ng r OV [ Njy: | ] ch .

G 1 er ont e B & ey, S UREhy ol Aol RS G ERLPE of S whet her
a touch i gurndticghblet guctheorusarNabg thatiCihy dyrdes BREKEedYtheRid Gahnge t he
force with the force sensors and conparing the force to a predeterm ned

t hr eshol dMeaRdred by a Jowe detastinol arrangementegenardliyl provided ainderneath
O et Gihe fisbla Th&15fke dMEGid SrrbRESTeht BRI e reress Exitea RS O
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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a hard touch. Each type of touch may be used to control different aspects
of the device. Light touches may be associated wth passive events such as
navi gat i omo(2eoegnog3osur sor control scrolling, panning, zoeaw/usedoabossny etc.)
and hard touches may be associated with active events such as sel ections
or commands (e.g., button click). [0109] Fig. 20 illustrates an input

devi ce 32 t Lpe | S i vices,. to

provi de x,gob*%%g%éﬁpg'ﬁté%@&m%?% %gﬁﬁg%&gpoﬁﬁ @g?'!gﬁné&ge‘i/hiece _
provi des pasicturanplatfosnne hélptthensmi Btk YorcideRtd eR&ged dndtheNsurfatecsr sensi ng
device provides force sensing in the z direction. These devices cooperate

t o out put the displaycte: therfossrisenseredispesed beIDWri]mtdiﬁpiayanever there i sf a

t h h f . .[0110] Fig. 21 is. i de el L i ey of an
170 devi c O30 ha, PohestisBnalbaatials be Soro¥isechur i SriincioB. Ptk asionchng 2"
force Se“%'tl!’&nnt%ctﬁiﬁgf@r?gté?’?@twé@?Ii%ﬁt“&ktl ﬁ‘éfcﬁ%hcﬁ%g. Prg%va&%?mm&ianf&“' ution

touch locations, a orce sensing nechani sm 336 provides a neasure of

wher e t he wiather a foudvis adight touchsome Hard heudrotray e niagle Ef‘pln?]ﬂnimimg236334
i s disposed qver the  display 332, and the force sensing nechani sm i S
di sposed E@‘P gWC?H’é't @h%rﬁ@'%ﬁ %?920@ b GeMPatIRG tha fpcegiens predeteeminessi bl e.

0111] F i ' i,d i . e
st r ac o g W TR et for BBl fieliolRhas Bansielsd
capaci t an@elightriduamr evien the foree!thiresheld iscaRasHs@NgR: tolibk is thisitiéraged force
sensing nechanism 336 is formed fromvarious |ayers including an el ectrode

| ayer 33832 harddoush.omach|type of 3agchamayabe usetlita co@trolao}ié‘erenzalspgsts\m

/0943 PCT/ US2006/ 008349 [011 El ect . 338
g?gfaf}i ty(%ﬁ?‘ C%&ei' aﬁifg?‘ts@b'&pﬁ &@ay ﬁee%ﬁ%gﬁéo %ﬁg"atﬁe@réf"’%reé’legg% ilé'tJF_Sr?_gd acr oss
the bot t OaQ{gatioR (;B .P'clﬁlyso33c?ontﬁo$ls%%llﬁ]r@eﬁarﬁﬁﬁ%ﬁgﬁorhy%@ﬁbh}’ el?@zfsah oned in

an array of rows a colums al t houg ften c I guf i ng are possi ble. Any

nunber of haredbudukss mmepy beeassoeited [Voith 3ctizk asvamtersucayes satHitions!ardes one
or nore elastic ers 341 positioned between the el ectrode |ayer 338 and
t he conduéPmygan g3 pyttongligk}.i ¢ menbers 341 allow the display 332 to

move i nvarghgey th #id.! Bhtfllstrates an input device 320 that combines 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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anount of displacenment. In one inplenentation, elastic nmenbers 441 are
silicone patches with a thickness of about 0.2 nm [0114] Conductive |ayer
342 typi cwblyocimkmws the form of a grounded netal platepr8dlis2tvcoegsaci tive
circuit is forned between each of the electrodes 339 and the grounded
netal plate 343. Wien a user pushes down on the display 332, the force

bei A . 3 o : .
the ol aot FRERlnr < aefole Ry LS oR, i i el b wREId e efattaad” . "
change i nelelfrodl@daB3Y amateaketpositionelicadbss tthedssttod38f and dibslape33d. pl ate

343. This change in capacitance is sensed by a control circuit operatively
coupl ed t Glegkronesf33hare| ypicaly asosimedCipaan twdiraye of somes BHAcEQIUiNGs ar e

ol evat onaihedlbelh iFi a8, AR PaGbIEn i er ooeRbrbHe b, *' °°

di splay. [Bgg.input device 350 combi nes touch sensing and force sensing
into a single device. In this enbodinent, both the touch sensing and force
sensi ng i §0RABY]i dedE@gtomen lyer Sd8cintiades .ondsors hne eladtie menmbers @dii ce 350

is fornmed fromvarious |ayers including a_.to rive layer 352, a mddle
sense | ay@psiggne ahﬁﬁwﬁe%d%@oﬁlleﬁﬂ?rpﬂ;l% |ﬁ!@g‘e33§%‘.ddm¢t%%ﬁﬁm‘é@ ?@\f?é 3%-ddl e

I . M . . _ h
the i da st meESEs S4L BN, ik Seckr e Ol ot ApuArdu R RS RfhseBe” hae"
bot t om dr grunk YT disPlaceragat. 39a ome imBrenferitation) elagtiefmemmelaliy separat ed

lines in rows and the mddle sense |ayer 354 includes a plurality of
spati al | ysiliseq patcbes widea thigkregswofraboutBe2 np. and ni ddl e | ayers 352 and

354 th f id dt t.t d m.ddl | 356 d 354
Por o e rfiiiay o cRnditbe: B ecia Sobalh Sk Ui fouD tha WA, Ton.
the |i G t hef |4

Lhe bott omtal Hatkopaseyeh eapadive SHeNRCR foffied BERRRN RachnBf s> of

t he nut uaklectodes B30 @ndnasgnoadded metahplate 348p When aeudenypeish8Sdownd t he
m ddl e sense I%er 354 _pr.ovi de gh,e X and | ocation of the touch. In
addi t i on, ofHbedisRlay 383pHha toseR beigy harerie fauses theAlisRIAY $32V8 | ayer

o BB A S By R P ng P e
super i npoggsmbarsa Thisl cdusege eharigauphthel Bgpadiiaute dritiveen ithe!l aledthstidshe t ouch
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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| ayers and the force |layers may be operated simlarly to the nethods
described in U S. Patent Application No.: 10/840,862, titled "Ml ti point
Touch Scweengs/oofizosed on May 6, 2004. 2. Force Sensiti veciHussioegog3ddl7] The
hand- hel d device may al so include a force sensitive housing. The force
sensitive housing provides inputs when forces are applied to the housing

censi ti vel03ABI [ tufiff ShBER, BRITNEL X MR WP T LAt e hed, o ©°
(possi bl y gHanperef@PItRe lifes bR theaiottsiA [a)a 358 4rd EffRdeperVidvéragy.eon can

be distributed to a force detection arrangenent |ocated within the
housi ng. WWen thereeisdatteuch,olinearmanglecapacitanes toeasured biebvees the tope

h [ d d ' | s. i.ndi cat | f. ith the f
ensi 1 ve v Ry Tt Bidmiachd 5eRS [aVRr 5ba o auredfe LIS dray
i ncl ude oRs: OlouBR! © HOEARBANAES mullAPLSSAiMNLD iftablied 9Usia% HHen as

force sensitive resistors, orce sensitive capaclitors, | oa

pressure pbtoasdripe teel356tandtty middle cense layer 364 evidethe amduott dfhe | i ke.
Wien a force is applied to the housing (squeezing or pushing on the
housi ng) , force;of the dadeh-t TS RAEIGUIgH afRBgRBESE PEoYIdes AdUll dnade SEfiarse

nouei ng. meyPRamPaSe B LA b 1ol e tRaBcefcRld ftStclien; e
housi ng, @per9osid aheoforedylayeee rRdy BdeofeaEdGifilarl toethe ahethddacat i ons
on the surface of the housing. The " sides of the housing are ideal places
for inpl edestribeg i dGuclatent gapliaaéion Nt 4.0/840,862ui8ed Ndullipeint Faucher s are

typically _positjoned on one.si.de of the 27 W 2006/ 094308
PCT/ U8200§E5ﬁ%48|e§é?n y%mﬁ)baunb on the other and therefore the hand may
easily squeeze the_sides via a pinching action. Because it is so

conveni en-t o &etfGa/ognsitiveeHodsjl@eze feature, special care nust be taken
when designing the squeeze feature so that it will not be accidentally

activate ¢oda7] nor Mhe Umed-fididsdebiee dyi cHisaepdiudeo efopdd esdngitive _
differentiate between |ight and hard squeezes. If the squeeze feature is

i npl ement 8QUEEDN TS faree sensitive PeusiagiRieYdss immis whepmioserseaie apnlieda

decrease W hERpbARE e HPrBeR BT RES A RS RoRIE P plR Siardfl
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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activation when a preset force threshold is reached. [0119] Fig. 23 is a
side view, in cross section, of a hand-held device 370 that incorporates a
squeeze fweahwown943ds shown, the device 370 includes a hegsiusgood/oassand 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 sensors

oi nehi ng gt ang i Rl st AReCRitTtaTs e Ifhd Ry Sisete: ne
pressur e. thEhkiges 8415 8 Spihbifing ctions eBeeABe3iT s tsd EshvenRdiv tohactivaes ween t he

housing 372 and the supporf platform 374. The force sensors 376 neasure
t he - anmounsqueezé oicaturbeispgciak caree dnustdbetiakem wieen rdssigning éhe rsgsieesed i s

hed, the f 76 . tral si . F | e,
ool t o feBBHRGOERbH Gt b FdntADEpdiEDE LEROTITHR) Ussn bl e cduced
st . _ . : . it
Gener at eqte s AEFEHS BFCIE ¥ difthhBte bhfuddrigitand naRILaMkerts ol 1o
conj unctiidre suiiddreafdaiueh is émplemeartetousing ofoase dessitivs edsisbarge(FIRs) MOTI ON

ACTUATED | NPUT DEVI CE [0121] The_ hand-hel d e] ectroni c device | so
i ncl ude awhishi ehibibet degrease ifprasisfensewithBReingERassn §€Kﬁﬁwgegﬁéﬁﬁedevi ce
provi des | t e - hel. lLce.l 5.1 1.op: LS. ol dina
certain O%&@%@j%@?gb%%@ﬂ Cﬁg‘t"g&g@:@% ﬁf)%qst%gli'% f%}gﬁélahsilﬂl%g udes a
notion segaRfatioRWeierRs presetForce hresMIE@Ts rdadhgéd.moni tors the notion of the
device along the x, y, and/or z axis and produces signals indicative

t her eof . [0R19dt i onFigerXSois aejde viaw, PECass 2B0HP009B@shawkhekhdevice08349

l e, Lncl ) I ter. At tivel t . ' | d
b o or PN ARt DrOTRrASR 3 SieRze Eeath) Be i ta ARYER 37BndtaR B et he
dovi ‘ . ; : : S =C . | ® T
motion  sOREShSTaMAd S SyBbOE BIFAAT TR ITGE R Abliing ATnZ Aiiiech thE . Tral
conponent slipsart @thtfdrhhBn4 tdmel theuinineg saffatd ef dhei horisingh872 mpe izopair ofappl i ed

to the device (gesturin shaki ng,  hand waving, etc.). it is transmtted
t hrough t fRSCRSERSANG 3¥6- RNéen@tﬁO&ﬁ iseanplied tpdhe ousind-3asHen SfenRlRs or s

typicall yb{/n%ﬁ‘és lf)fn%h‘ﬁ’ld nﬁ.’ﬂﬁ‘é oF th@ﬂgnéi,uﬁ]te housing 372 flexes inwardly under the
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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I ntended notion, the intended notion information typically nust be
separated fromthe other notion information to produce an accurate comand
signal . Wwonoexampse, | arge scal e novenents such as shalecmgrstéve/oossys ce wil |
produce primarily |low frequency information. Conversely, snmall scale
novenents, such as vibrations, primarily produce high frequency

| avi ng. cotegarE Bk o aBCEstRE: AlRriasRya e Modr hisps cBfia bers =
novement sa @gientatidnkédtsbr, ditth a$ iaht Ge&gohitf@hifiss Othatadliowethebgeieaver t ed

into a control signal. [0123] Fig. 24 is a side view, in cross section, of
a hand- heliod deterntin@rits origatdtion 38G Jenerdiynborizontad@lenee 3B imetidties an
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el ectronic Vi ce Interprets the-notlon an ere er pertorns an

acti on bagedhendéviee n@asturirgy esthakithg, MaaHANaGNg, ASEVATIORS [ahamitisthi | e one
would like to elimnate all surface nounted actuators such as buttons and
wheel s, i throughs thehpusiag tashe crotion sensrer ef ore t he hand- hel d devi ce may

het uat or S 0822 ]oner Beca-BELBRe R nicHS, hBswst AE oMY ot BT,
meani ng i pitdidSRMGBoh e Mt@fdedPiotiBAtinféeiriation ftymeallyoRrist b separated i vat ed.

It is also preferred that the surface nounted actuators be placed on
sur f aces frommethe bthrert metion dnformatibade, prodiuca aroaeatateheomim@nidngignalgi on of

the display, although this is not ired. 29 WD 2006/ 094308
PCT/ US200ROBEHES] D6 SCaIfoMBNPTEDE 4Ty o5, 580KINS SR eV IoRIOOHER | s
hol d it ; ' | Lyat tivat

Uhe pr | mapymaro W tEadency° hrBa. OOl SR e PRy 1 G

prevent  suphaas etbratibns,egrimbdly praiuekehightfesquaney daformetion. sTheddghnsi de a
user's pocket. In one inplenentation, the hold switch may be placed on the

top surféeauenay fornmiionagar betfiitergd aubithgrabanigavipatoni lew feauansy f or
oni'y deactTorstarort RERERfe, g aPE ARt SRUBRERk B aclakiehe "THE o her
i nput  andfigélkerinformation 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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I nput devices. [0126] Another particularly useful mechanical actuator is a
power switch. Wien the power switch is turned on, the device is powered up
and readyotoosgo43ohen t he power switch is turned off, trhe/usescoassus shut
down. In one inplenmentation, the power switch may be placed on the top
surface out of the way of the grasping hand, but in a position for easy

cocess. (2fongBfosctong KRR TS Ikt P RSN PR S,
i ncl uded hé MolRBwittAnAlehe c@ﬁﬁttgglféil td Retivatenshd erattivateothe Pﬁmaayl gation
pad may be changed accordlng to the current operating node of the device.

In the gamubfmaans;sm:gplﬂi\jeertouﬁl'brscwﬁmpl dhis hErn‘ldliSracUE@l‘né;D RESMENkRY be
assi gne ause Q

assi gnabl EhY 5@@%“365@5 A iise %@M@%@ﬁ&@@é’"&’ o885 !

anot her Uﬁaélé&ge B BA 8'|quﬂéﬁt‘éﬁbﬂr the I wteﬁlrﬂs g%fcga %nf t§i t ching

act uat or fo chahge t ction I It devi ce,

i.e., by Slmifaqeatbum ttl’ieewawofdzlhe ggaspirig/hand, biteinfaipositiondbr egsyacasat e of
the device switches fromone node to another. The svmtchlr? act uat or may

be wi del y(aseprased[tothe)batinm susliasek, ThadosWERD sgnnat iy deaeivale a di al

i t oo 1% Rl BFHED; B HsbinBthiied “%%ﬁ%@?%ﬂn?“.sa%ionéﬁ%ﬁ@ge?ﬂ fined
order). Ajdfpdkldevicesation of each device generally cycles through the entire

group of integrated devices. The wheel or dial may for exanple operate
i ke a sc{@LR6}heel Anoiklerhpaglcutaily pisafid ngechaaigabaciiater yisyar ipewert he

o8 o TR oo WERARER) £ ISR AR
users t h“?%a Qn d;\@ﬁgnttﬂe herYsvitthAiserutféd WHE She déche%%mﬂ: Yowrl.he users

t hunb may romt e grasping action $o that the can be

rot at ed. E@bﬁ@]lmlemenmiomlthe poversswitabhiay e tplesedr ommitfye ttepesduﬁat:taon By
repetiti veIE/ ressing on the button, the device is svm tched from one device
to anothéd @géh@r\ﬁw f ithe s@mepipe chpnice rhitnigda dIasition Tox ??ﬁ)’uéFFqsﬁe(aﬁl acement

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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may be widely varied, the switching button may be placed in the upper
region of the sides of the device. By placing the button here, a users
thumb or wodeos/osisorger may be used to easily press the partuseoosfodss3d] The
hand-hel d device may also include any commercially available touch pad.
Several exanpl es of touch pads may be found in U S. Patent Application

.o 10/ Jul
2002 U ]Sﬁﬁcgota%’ He UB ié‘rcg%lj?%kﬁ*bf'?ﬂ'é di d%!s bﬁﬂﬁgéﬁf%ﬁygpla%gn& F}H@glglgek O:’J y 1,

Handhel d Heawj aeusers rthwuilbonmamdmeubed taaasmpwat%rthe wigel patasnexamplp | cation
No.: 10/643,256, tit]led "Mvabl e

ch Pad wit.h Added F I|
1o on thaser vwmogy e et e el e o AL the ekl Y
evi ce scroll wheel. Scroll wheels can be used in each
functlo%nt@ectcgcggeq?ol through a window. G M CROPHONE [0133] The
hand- hel 30 e MBAltahaBvelps lthdeswitching opdinatort ey |hiecles butipnaudBy sounds.
The m crophone may be used i n conjunction with a cell Cﬁ'ﬁhone tQ t ansmt

soundzI sepatitieely ipsessing 08 thei igtontrihe Heyicsdh SMAtcheg franQnemdevice

recor soun or ente voi ce co o h

egfmplt e, %" \('9)‘?'1953 B UGG HA 8"5@%?%@?@ ortd%@ %%@bdthge@?égéﬁ\eﬂggr be
able tor d
Eher et 1T B e b B e e e e
hand- hel dofoiéei shaesoof t;bxrme\m@e By pdamg t@wbuﬂt@m@ere;eaz@$ersthumbp@rrmd@x;| ar

configuration is well suited,for k|n up a user's voice during a phone
cal | . H. fingeeeneyRecisedto\qasiy s¢ / US2006/ 008349 [ 0134] gA P

hand- hel d r oni e u a
rel at ed c%ﬁ)%ﬁints @8‘9 ﬁéﬁgtl.%wha \é@%e gydg\%ocgnggﬁ@ggﬁygtégmn?eggﬂyegzm a.
The i Wﬁgea\faﬁlﬁﬁiér tOlRW, paddr Sverdl| eéxamples @d&oacrclpadgenayolbplmdlnddavUJSe (CCD)

canera. 1. UT DEVI CE FUNCTI ONALI TY TOUCH GESTURES A
el ectroni Eat@ﬁw@@m@twbﬂodew@%dl&?o it grauch Pad for Randhad Dhvice,72nd-hel d

filed on July 1, 2002, U.S. Patent Application No.: 10/722,948, titled “Touch
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
31



touch gestures applied to a touch screen and/or touch sensitive surface of
the housing and thereby control aspects of the hand-held el ectronic

devi ce. Wobwmrms3oare a stylized interaction with an i npatr/usesicoessuhat i s
mapped to one or nore specific conputing operations. The gestures may be
made through various hand and finger notions. CGestures generally conprise

e thar JTOERR] ¢ © Ahorlifeld'elEFRdhic HBHRE TnayPARodnailbE 3 AIARESAISEE W | 1

t he chord: ernatively or additiona e gestures e wth a

styl us. |andlénsofelatbd epmporenss so that theuhantbheltedéviee cah @penatedikeeam and/ or
touch sensitive surface) receive the gestures and a controller Fﬁf t he
hand- hel dcame: r ofie: imagei sensek svavedon examme,i hislideo acehargeotRURSEr at i ons

associ ated w t tures. The hand-held el ectronic device nmay include
a touch g&%‘f‘fﬁ Ecaﬁg@rg??acmal program which nmay be part of the operating

systemor_a separat | j I W gesture operation programgenerally
i ncl udes h setIN%#TP%ﬁ&EéJM?@ﬁ? ecogni zes the occurrence of gestures
and infornms one or nore software agents of the gestures and/or what

action(s) to tibﬁéfl_ggigi@gggse to the gestures. For exanple, gestures that
|

can be usljd ar n greater detail in U S Patent Application No:

10/ 903,964, titled "Gestures for Touch Sensitive | nput vices," filed on
July 30, P@®35land 4. kand-bgld @lediomi cevicenmiy. be 1‘1@%@@3@, recpgnigg

fiTed on GuRT-ES appBel to o BEH ke Ao/ e ST B s el B S5
wi th one RABgHG "B | thihebyh aBHtroEIdpettecbf ahiechat@heke d@trdric désiigned to

recogni ze 3-D Spati al %_estqres measured by an 32 WO 2006/ 094308
PCT/ US200 6608831 arena b lized intesactionawith agoinpubdeviepdbatsisonapped ExrBehel d

| ect ic devi b d .the 3- t1al t i i al
Styl i zed ABITORSHEETRHOMRIIE BPPraLiaNE. « Hit OB in uabe et gBohl o°
e . . _ . q
fﬁregljglhcvggi ouslhﬁggg an?ﬁr‘a'(f’lfJ msmr?g?ﬁ%ﬁs,éegﬁﬁ@ltadﬁkgérwzignpi Ilg shadl?iﬁir:lég@ \i/avi ng

and the | cherd e, omecet encreefiegerspasdr @ motien rassodatedeivithethe ehotte 3- D

spatial gestures and a  _controller recognizes the notion as a_3- pati al
gest ure aAlenasivelyrereaddidqrally; e Bﬁ%tUFQFCWME@ ?’@g@é[Y'F@acﬁﬁY UgndP §ﬁic§ns

associ at e Wt hothe g:.Dispdt iRlice /e, touch screen andfor 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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gestures. The hand-hel d electronic device may include a 3-D spatial gesture
operational program which nmay be part of the operating systemor a

separ at e wppbhos@i3en. The gesture operation program genecalusgossneisugies a
set of instructions that recogni zes the occurrence of gestures and inforns
one or nore software agents of the gestures and/or what action(s) to take

in r espoé&:é&@—]@‘pléfé‘? aRSoUditrol b@%g&]ﬁ oPRBe esAtiel ladtioniedévicebaseds haki ng

t he devi ce. ng can cause t and- hel d devi ce causes the device to
shift betoweehe rpDespatial geshties. ASpatiangestuees are Hylizeg mesionaref- 8 d devi ce

can cause a _se|ecti t t . F i -
ol ayer . kit wePRgd te A0 Bl Ao opReiRe "
pi cture song | o i L vel :

Gevi oo oy aRe oA qibAtes BhaL e Tpate SN NeBIBSHANG dhd IR0 (1@
sequence @Bbti§ad9such 038lfolXt &eimples tshakmgirawaving uated t trenshike. i ngThe

rotating the device. Translating the hand-held device (while it is face
up) from adcalerometdrdoeasureshe uaeiipn eelatediiosthe 3rkhapaiipl gestyesi@ndmy in the

device, or noving the devigce up,. and do (wh 1t als,f be d
fo it i destERlghirgooHhe oneR S ceDvabP beatlfe GREE sHdreaftBY (07, L2
to change,ymes PEdb@RSto CArry Bl optaBons BSSockataankigh theS-Dr spetiat | on of
the device may correspond to a’ particular node. For exanple, a first node
may be asgestiadsedTive hand-heltgfezboniadedcomaynintiideay 3B spatiab paswie wi t h 90
degrees, a third node nmay be associated w th, 180 degéees agd a fourth node

my be aseRREHORY PIRGrAMY7whitky e b pagt | oft Hak OREIEHRY $EMe Ol @ can be

configured to_keep., 0 3 . t; LsRlayed

port i on ussHARE Spieaiotic RSt fikrgtion ottt BRRerdly HBuaEs B RYED 5 o

i mage no geidseiictibi tetirefd@iizedtHeheccierance df gasturel @haddhfories Sadospat i al

gestures may even be based on nore conplex notions such as sign l.anguage,

g/u ting ngtqrgnmftveare. agentSEREGR® pestuces RNGED wrhaupstion(s) mpc%@ [®140]
ecause the device nay have nultiple input nodes, the hand- held device ma

be confi g[ﬁ,sggng%gq Q’E?ea‘?ﬁgug‘?ﬁml taneous inputs fromdifferent inputs d

devices, pofi3R§"f Or BhaxehiflaRases gestutd % BHAKING tRe Telite! aBieaking 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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I nputs. The inputs that nmay be conbined to produce new conmands nay be

sel ected fromvoice, 2-D touch gestures, 3-D spatial gestures, actuators,
etc. Forwexamplvesost hi s feature may be hel pful when nmakipog/usadde®ossisa Voi ce
selection. A caller may verbalize "TOM" which causes the device to dial
"TOM' phone nunber. If "TOM has multiple phone nunbers, a user may

conbi ne e iy NibrighEs thietdevicedis Buameat. | Fhatgissttumaintains ans
shaking to sel'ect Toml's second phone nunber. Various other possibilities
will  be uppigheimagedobyatteowbat rientadionthe WeViEes i, DI FFERENTI ATI NG

conj unct IR3R1 h 1 ofens4oReng Oostek: My Vel B phithofs BRI 7
i nteract Bﬁéﬁ?r\‘léeé taéﬁgﬁiﬁj@%‘%@gr Rﬁ‘ftfﬁgtrﬁéﬁ&%-etc.'-' ght touches may be used to

perform action navi gating through content and content

mani pul atj on VALY, ' ' ent to occur. Exanples of
passi ve ent %WM@%@N%%@@Q@L%E% gf‘ﬁ"ﬁﬁ% panni ng, etc. Hard
touch interactions nay be used to select o reen buttons_,or, initiate

commands [0440] caBasause sthgrdefvic@amaYdT‘ﬁi/ﬁgg‘Uﬂtéspﬁed'&l%lﬂ:r?‘deél hﬁri‘%'. 25 is a
di f h method 400f gr i i Y . hod
400" beg! meddeblcEcRa% Gt soTRCRTE S Daiidls npBRofit Airrprogy, 7ot o
tovehes |iRGlideeiiess OEQMSE%p bnYa@RIRROBESEG diitthel sailtiple coimpitareoss The X

and y conpbnénts nmay led by a touch sensing device such as touch
screen, tinpats. PRtk iMputs thatimbay el cognbilad te Prodiaenae CORMIESIDBRY/ #4308

PCT/ US2006/ 008349 b i ded by f ' t

[ ocar ed GHEd e biske 7 Dupab Sesturehes oo S L dests ik B oftaa)

Fol | owi bl , ul i

dgt e(r)Vn\q 2gﬁ‘?ro??%@%%‘édEﬁ'ggfﬁggﬁ#%ﬁg?ﬁéﬁffﬁ%ﬁ%ﬁc‘ﬁh%k'gég'?'gﬁ?g%f \ﬁaar\élm%eouch. The

det er ni najdiaitions geraNél hyaysershlies YIGMf owhizhocaysessther devite tivedidbuch (z
conponent). For exanple, if the force of the touch is smaller than

a
pr edet er TQRM” phoae harabenerdf (ROM ohash mutiplenBhenRg 8YMParsgAUSELJRRY and i f
the force of the tough,is |argers o] I LN | det hen t he
touch isc%é\@ﬁda}eed'egbar‘é%m'@% h‘h??l i@nﬁsgd%;#éﬁsgéﬂ@dagﬁ%ﬁét e tgich is a
light tougllking 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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the nethod proceeds to bl ock 406 where a passive action associated with the
touch is initiated. If it is determned that the touch is hard touch, an
active awoi200/@s®eci ated with the touch is perforned (pcoais20088)s349 0144]
The touch nmethod may additionally include a block where the one or nore
touches are classified as a primary touch or a secondary touch. Primary

t ouches ﬂ,[ag, ?gtp}ﬁ@faeahw fofce bevisonsien displapechuatoradedated Wiehind th@condary:
aré touc

t ouches es that are not intended to cause an action. GCestures are
exanpl estmfchmurfageyof tbe towch sensing gevie®nb positi oned over the touch area

to hold the devi [ | f w07 h

a?e gl asmiﬂ@ﬁvggeﬁél 9@39%@8%%@%5%?8%&?%%@%5@9'%0uc he\ysvhg?eeéo1ch ?I '? Zr ed

out. and LRGHATIRITIARGERSTh WhethRetha beyes a fight b botd foudrar Theouch 1
' y

made wit r ouches. 5. EXAMPLE OF A NEW TOUCH VOCAB LQRY [ 0145]
The z pr gasdthfinRIo i deneratlytbased eertbienfprear ceresaurepelf tB@FBHARAZwi th t he

x and y locations of the touch to forma n ouC 0 l.ar shoul d
be appr ecompedent)p tkort Bramplg, nif ?r@u(fWC@oeg\gn%atqugg Y%%wlgﬁl%]apﬁél uded x
and y locatiqns,. nat.,z pr i i d ifngleude
vari )éty @feﬁﬁfrgﬁﬁasthrq%oﬁﬁﬁ%netfmé:tﬂ(:ﬂﬁrgggﬁs@ﬁﬁ%r“?ggg‘fmdh??\% toucﬁ (Z. g.,
light or fgr%bdaﬁ th‘é"l%uEHr@ﬁJrgéif thameres pradeterminbettheashold than thertoushi s any

novenent during the touch, "the duration of the touch,, and ¢t t auch
| ocat i onis abmsideredanbardf tovche Hf dtais dasewniRge rtBat the Tich s av'aer‘ﬁetpya"éf

behavi d f eedpack. / - 8340
0 mode e qestpainrocsiaodont AR BAsLE, pdid SRR IR AR The
devi ce | Q&Lﬂg‘gf gﬁtg)a)‘:@&.i efee & d PfihtaaetoatitiE hary towhyianeactivedi f f er ent

U node. ayer (a node) nmay, for exanple, include a set of
hi er ar chajctibayeEecibtetavies thakoucheisgerfomyer (biagi408)g a different U . [0147]

(one o [oaan] A | st masaga e RcBRbhel fndiar R flad o dEE R °rh
Surtace dhe BEEiLANY BECaed ol Lt s ey
occur Whes@aaHs e5udte@SERS thiicridiettidtugie nehdee toi thuse @er gation anbilmt of
| 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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force, i.e., the finger is primarily noved in the z direction [

touch surface. [0148] Mtion during the touch is used to desc??g;n\?\;]et Egr
the fingewo 2b@zonmeai ned stationary during a touch evenPCwrush@s/008349
substantially noved in the X-Y plane (e.g., translation, rotation, etc.)
The notion may be described as none at all or a sw pe o’r tw st in’sorre- -
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_ each ‘node. I'n Bblock 508, the nunber of distinct
touches %Grfgmﬁe ahtlrlg%'rﬁﬁam? flevet i teslx dnd pidinsctions, AnhatbtQudah MaYi on i s
made as to et her the touches are station%%eo\rrvg'bn not,i on. béfock 512
o ,

: |
t he dur atocomr whenha usetdiessasso u al 0 \
the touahes are d@] qivessassoadheriolrB @ SEiall} g l‘P‘(‘icatlons of

term ned. Fol l.ow l, ¥
to bl ock feree ifer ®CNIHdt P |mgnw‘é\ﬂnﬁg‘?%@"Eﬁ%gﬁ@ﬁ%ﬁ%g@%ﬁs’t g?%jthproceeds
2006/ 094%@%‘3\5\’%/ US2006/ 008349 node, the pressure of the touch, the nunber

of touch ther or not the touch is novin t he durati
. ! f '
and the trgaed8] ocatMetion dhring abeitonsh imyseed trpac%ﬂvl@e avheaB%r: % ﬁ@%érggi ;Sugg

vasahal ahasasmanad ey duigu < il B RS RRIL AU

D%Q:-%—% plé‘he I?Ie'.%?,l“t?"gnslation, rotation, etc.). The motion may be described
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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[ 0152] The principle output of a hand-held electronic device is typically

a display. The display provides visual information in the formof text,

char act erwoanosgnagii cs. The display is usually a flat pagelusdesiosss4al t hough
ot her types of displays may be used. The display nay be a |iquid crystal

di splay (LCD) such as a character LCD that is capable of presenting text

and  symbpl5e0kh ngfem eﬁthé%qwh%ﬁe in?%??cﬂ'ﬁ%ueﬁeﬂ?rvﬂffétﬂéi B8 nofRegEs,

vi deo, an gt ap user I nterfaces Al'ternatively, the display may
correspontbuch isaniving, ahebdsedionnobtigartoach,i ghd thei tauchglodaidaies TIGRED), or
a display that is based on electronic jnks. [0153]  Preferably, thlﬁ di spl ay
may be coAEHQs d¥ay ob8uBpasaYR i @l | 3ctivel (depgedingy Gt ~thgr VA sof°¥t §8%ousi ng.
The di splgli ﬁﬁéend fromone edge of the housing to the opposite edge
of the ho ?rﬁg%,/er * housing may include a small bezel that surrounds the

edges of p)fsi'nspl apne! xghpleedbf @assuch Recabsamlyayssotkites withaa subsitant i al
portion of the front surface of the hand-held electronic device, thereby

el i mi nat i playanis sheaoreinfkigs.bdfAdns or switches associated with a
conventional user interface. [0154] As nentioned above, besides outputting
vi sual i niyor maQUIPUTIDEVIGHSSpl ay may al so act |i ke an input device. For
exanpl e, a touch screen may be positioned over the display, and/or sensors
may be di sposed underneath the display to sense when the device is pressed
or otherwAse nDISRLAY n nost cases, the small formfactor of hand-held
devices requires central placenent of the input interfaces to permt

operati on EMS bei The rciphel catputnef @hdndHeld@IReRBINSAES s typically
PCT/ US2006/ 008349 used by the hand. The display region provides a central

| ocat i on, awdisplaycanThe lispjey sprovides wisual infermatien dRdthe Jafmnahdsxt[ 0155]
The di splay_region may be forped,.by_ no n_o LSl a¥vi~a B npl e,
the displ &53538 Eytelrse! PBLFSf ofrﬁgod'ﬁy@% '%ilsi’g@f adﬂg%lgéégl ftvice Bthotigh 1o by
side or o n f i t ) b StTHH be asigdid eryshilesent

t he standgﬁﬁ'dé}s ggn&aﬁléblgyge@ﬁgegyé%q ayTHrgaﬁmbp?yuse to prgslent I’&{she
control sclisplay d<CD)esumhi ded chlacackeml €D that ég capable of presentibgstextanther nor e,

a first display may be a conyentiopal displ while the second display may
be a di sgVENO @"uat%ﬁph'%lr'e%QetF'?t 3 ‘Fqga?féjé?%’ﬁ@%ﬁnt't'?‘ﬂymmr ?’5@%@“5 first

type 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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a second di splay may be of a second type. For exanple, the first display
may be an LCD while the second display may be a display based on

el ect r oniwoi2né620943080156] The deci sion to use different wPrgpas2ovapodses based
on the fact that one of the displays may be dedicated to a standard

viewi ng area while another nmay be dedicated to a control area. Because

t hese t wouseteby thedainde Thik dispiayntegiens providena,central ddoationewdiat cam screen
may be used in the standa ea while g%l ower resolution screen nay be

d ar \
used in t%aW@@PY%ﬁt'{‘e}@f?éP &9y &rPdSr additional Iy, one of the

di spl I ' ' inth
control A0S Rher e TR FPignay ¢ St B3 18t MRaTRRRCLRDIY. 11" L ougn
two diff eFg@néxathpie] B dispRiyuseibn ity be feass By sppaly of didpiiyethatraye be
conbined to forma single unified imge. B. SPEAKER [0157] A hand-held

devi ce negidallyb sidecou@Beaos poakef thamshrier A first dispigyomant betusad &ecept
conver {5 RIFGHT RECSteO0md sdvus angirksesadi ol LRLES pient e (o

musi ¢ in fd!%Fééh”a%b&%é@é&cﬁ/eom}ﬁﬁeféféﬁéé @ . F#B?[Fﬁﬁheﬂnﬁéﬂee” to an

I ncom ng ca In conjunction wth a ce phone furictionalify. The ' speaker
may be pladiest displayendyobe sucdraeationalpdisslap lvehilenthehseconddisplayp niegzieé of t he

hand- hel d devi ce. This arrangenent works particul ar|l Il when th devi ce
is used a3 dipPiy actpptaie. Mereovn @&@@@m%cwa@%@%mbym an

PCT/ US2006. A = [ ' r nore

i ndi cat Or%s?ﬁcﬁfb“&g&%&?ﬁéy @ggﬁ r%j%e nglctgﬁé'r C@ﬁ%?( égﬁé&gﬁ\l}‘éﬁéﬂg‘g@%@ﬁg d with

t he devi cge afh€D @KBatise BBSOrRHIBpRY Iy be RAtISplag Waded bArde@forfit #tkss of the
device. For exanple, the indicators provide status of battery life or

alert a uBBt56hen tHae elecisiamto iuseotiffatentallypes Thay ibedbasadops, thehfach i ncl ude
li ght ' i ght i tti,ng di ED e typically.

1 P nat aE RO dishisaar e 4idctsd & p Samdateuinbhoflebien: i s

st opped. §ht5th8r3hgﬁ?ftgeedééiﬁaﬂe@l%?@keﬁtraﬁé/reh!Jf ciagﬁe aebeOino &llasyuipe cycl e

wi th increasing creasing intensity, an sone cases nay even change
col or s i ndiffedent resolptions,ds higher restlatibrdcraéan’ mayebe aseciwbite stemdavebnt t hat

i s being nonitored. i .
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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[0159] The indicators may be conventional indicators that typically

I nclude a small clear plastic insert, which is located in front of the LED,
and whi choi2sos/esmst ed Wit hin an opening in the housi ngpChhus2@awes3ng it to

exi st at the surface of the housing. The LED itself may al so be placed in

the opening in the housing rather than using an insert. Alternatively, the
i ndi cat or[@B58Pe CA)rhI’andtl'neid devicetmayasakntlbde snefaarord indiwattrsubatg. | n

this confl uration, {9 ght source i s dispos g entlrel inside the
housi ng, esumfeeﬁaé Qromd.'qat%rﬁVﬁat%aésq@@te oMty rthen \ﬂ%siﬂ@ethereby

causi ng | r | or. D.
AUD O TAC%KFE{E’? HETRIOR s (DouBPRTRRER of 0B oo CES B oo
speakers e thdraess [rovidievsatudlof daftesdifecsr blert Beudspanher Ber@ 1BBan Wor K
simlarly to the indicators described above, or they may be used to

enhance tingomég catl. aéEh@atlnmgathsaJWth@I inebide dighh S@Sll“éess@ﬂchba&tlléhtor

a1 i cki ngeiong dioghsiLED)saie PRaLEA Eninates: WhAN BN BrEurer SPoRgt o a
virtual SpuglihaushSphon IS SR IS &8baeq FRERBREORESRAIHRY HBgTRYDer ence

and makes e virtu nor e and- hel d
devi ce matyn aartcboffn(:tblmtté @ bygie i wish iecrkeasingnor dearEabing inkendily, sariceilce  of
applying tactile sensation and control tointeraction, with gg Lil ir

appl i cat i ¥HBE FEEEI EEYes¥@mt¢NANge SPIDEWAN 0MGSE O Preide Mok overalle

signal s a@f@@f@ %%5%'%5%%S/gogfﬂé%ﬁﬁ%gﬁoﬁ&%a”' snms may 39 WO 2006/ 094308

PCT/ US200 I'ncl ude notors, vibrators,

el ect romapes9] et cThe iAticatdrs Whiayhbar eorpapibhal ehdiedtord dhae tfyprcéﬁiyf eedback
in the formof vibration or shaking. The haptics nmechani sms nmay worKk

si m | ar | yinchideha smalli dearoplastiadasart, bubicatis Jecated & font of iﬂ'\ﬁelyEDva@nd)e used
t o enhance t tuatin enent .such as a ft butfon or
sorol | whdblch s pRE Bhehaity FutndhiiEine ik ®Had O st ekl o

vi brate wg.%n t uaI
scrol |l whee Slﬁf%‘%gdfpﬁgrét | cui a‘? ;I' ggztﬁiﬂ%é%gﬁgeéé%‘ﬁe%%iéglg t@)%p(gjr%ﬁé'?\ e and
nmekes t heinviheth@lsing rdther theor esihglen iasertty sAltarhatively, tlHepnclrcatcrreqanaﬂ)eso be
used si nul t aneou Iy whw%een act ns. For exa during novi es or

gane pl ay¥ lguf R W@qﬂq ehoHsING o IR 5 s conf”guratl , 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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action being displayed. For exanple, the haptics nechani sm may provide
force feedback in the formof vibration when a car explodes during a novie
or gane.wpQi@ajp4ios cases where haptics is used to enhamce/usb@ciessio of
actuating a GU elenment, such as a soft button or scroll wheel, the
hapti cs mechanism may be located in the region of the display and further

under neat jo L f3gefj \faﬁlezf%" They 3y thhidy hitftofQVistatéied E%%ﬁoﬁié@@%&i,yaé!)der neat h

the user action pl e haptic$ nechanl sms nay be used

regi onal | gl af ndch aieecapable of ptavidihg forcerfeedibaukda thedofreaf vibratios ogener al |'y
beli eved that the _closer the vibration is to the uier actio,n,ictéﬁg_sgreater
are

the hapt i shaking.eciThel HaBHeEs iMpehanismatmay, Worlh SIMERRY 9 e niaH
S . .
Separ at oatEiaBR ABsheLpHaf) PESER el L SALE ppnedl? i) BRKeREEORCT' 2, 1Y

be positi grgdl élBmenEXdch 854 sofkButtén Br sBicl whedly Rorcex@eplethenetptitsat h t he

di splay. [0163] Audio and/or tactile feedback may be used to alert a user
that a uswchaniso maysbeconfigatrsd teoibraiemhen ai usareessreon® viitdi ng a
vi rtual utton on . the GJ ., the iC rovide_force feed in the
f or m of BP%P%M P'bFPtQPﬁf @N@tﬁéﬁﬁgf‘%ﬁﬁpﬁ%i%ﬁﬁwaf Beﬁg'éedﬁaﬁ@q%%cthﬁe form
of aclic T, bl ' i cn'hgmé' with an
I nput everﬁltsersi %’gféﬁ‘ﬁ% ?%%gﬂbg%geﬁfﬁg%%ﬁ:?g g%(lelr@g% sliggegz% evedrllggl.' The
f eedback Hapticpmayialso befusedsimoltarsmuslyatvith omsoseen dations. tFHoaexample,act ual |y
I npl emented an input (sinulates the audig and tactile feel ﬁ{agé%a tgutton or

[

swi t ch) FHriBe emovigsvey S90 l@éat»?@@v Fter/Naghied eneeERIIYM; Gl B R the
dovi cos. OISR BRI cloPeR o ok, oG i PRRPES aRhahrh 1oy EFRer ", 07

f eedback gk FeedBiCkGh €AE Fortn of Mibthtio® Whehea pacepledes during bankviewr t he

rel ease. The force threshold used may be simlar to the threshold used to
determ negam& her a touch is a light or hard touch. The "click" and

Vfl O%g;,,vu%égiﬂ uqs\leggﬁ,%é%g”ijl}g\%trqe,\pa o fsoﬂse%ll ’éoClénhAQﬁcré ehiaere?I of %Hf:u%tinigs made.
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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[0164] The hand-hel d device may al so i nclude one or nore connectors for
receiving and transmtting data to and fromthe device. By way of exanple,
t he devi cwormags/dommBude one or nore audi o jacks, video jachais2ebaesz4ports,
docking ports, etc. The hand-held device may al so include one or nore
connectors for receiving and transmtting power to and from t'he hand- hel d

devi ce. [igilpg%emﬁopgaﬁ P@édﬂ)agﬁyé f&d Fﬂ@itt)fllwé NSjell @ férchansnhapplied & tghone

j ack and a por e Jack is capable of receiving a speaker and/ or

mi cr ophorfergd wensingt tevicesidi Fomegxaveplenwhen @ aedabutfprae thigshele itevi ce.
The data port is capable of receiving a dat l.ug/ cabl e _assenbly configured
for transigrchehghenaudiodeedh WS ?‘@yaﬁr@a%" 5m(§dﬁ09'ﬂ %B%\Rri?%% aéﬂ@n as a
general p se c u e. Gr t \ blig u ). For
exanple, t daqrb%ggrl{e?épé& bgrht?si@%F oﬂﬁg oadL‘%);S%rdd(r)lj‘tv\%riflr ggdgl allﬁégrftgoﬂg({ld from

t he hand-{apbshdi® Use8 - to W& BridRicawtiashdr e kowth Boadighams hardytolitlst sTheaudi o
books, e-books, photos, address books, docunents,‘agpointnents, etc. into
13

t he hand-‘dlitki’ armo *"deck mmayda usembia Simulatieca ubigncliskwhensarhasd tpeeh |
paral l el , por network interface port, USB port, Firewire port etc. The
hand- hel d'S TB@4&-ce may al so i nclude a power port that receives a power

pl ug/ cable assenbly configured for delivering powering to the hand-held
devi ce. ¥l so@@ ,A-EI@& BEVECESort nmay serve as both a data and power
port by enploying either standard or proprietary connectors. 41 WO

2006/ 0943 8\&’% S2006/ 008349 B. W RELESS [0166] To send and recei ve data
W rel esslyy evice generally requires a transmtter, a receiver (or a
transcei ver) and sone sort of antenna. The wreless comunication |ink may

corr esponf0164 Bl uet Boe anviirld devize1npy alsoRncluser eneay ,m@?cc.onﬁﬁEtQ&%t enna
dovi co. | TiE”eseBiieh ey HelndirngS AR O o s B o M A OF e quency
coi I ed up S D, g e R e oM B e anna ay be.
printed opows,cdoakinig pixts,retcwi T nandvbeldedevice may @By Inciugie onmer Mg devi ce
may al so icgr?rgeucggrsaforr ar(cjali:e(?ivitnrgjaar1]rsx Pfli'avn%hi{t%rg power to and from the hand-held

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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communi cations via a cellular network or a GPS receiver. C. CHANGE U BASED
ON RECEI VED COVMUNI CATI ON SI GNALS [0168] A hand-hel d el ectroni c device may

be confi gnoedosiw4astively | ook for signals in the surreemdiso@epssus onnent,
and change its node based on the signal. That is, the device tries to
match the node with the signal. If the device receives a phone signal over

t he ceIILLH’ar WESS the device may turn into a phone, i.e., the phone
node is activated or brought forward relative to the other modes. IIof a

device r ives an-enmgj | I LRt il '
anot her  4DL8ATe. “WTBh Santl BB, SRELVE JEBY ey R deRITE qenfab iy ce-
My Sensgq %ralﬁwggﬁ'ﬂtél’f)% reRdivar ¢ond teinseeiver)amd some sottsefl dntenma.o a

i

ui
renote confrol iInc Ing functionality to control the vario | ces of
t he hone THeealrelesé TomnaumicatvOink maytGotgspong teBleetogty MYiFi Rédﬁi i ce may

Trool f - R Gsaedy gt N6 AGC0RA Paupeduly sPRANE W REAIRE SIS 1 4
bank, t h%pegfrﬁéfﬁexg&éd RRIGE el Gevic:a T ahginr® niy Raked amvartynofoar am

into vie _ rocery store, the device may turn into a noney paynent
devi ce orfolhi '&I@CEeﬁc(I)i?gQSrﬁthe freqUenayt o be esed,\att. FOTHERMEIR/DENERITE)

HAND- HELD DEVI 9] The hand hel d_device nma dditi L1y i

or nore afubbehedy SI ol regneigk\Vefr & @Qﬂﬁgn'éﬁ’it §|¢“ér§oﬁ|9?éﬁ%%gr‘n¥@|.'tgfel,ryde one
m cr oprocessor,, P, 42 VWO / BAA,
converter@?ereﬁ X/,thﬁé{:%?'i}n? ﬁ‘%&%g&iﬁﬁ&% Ci@ﬁlﬂgﬁg?&;te E?Itlﬁés%\,”%'hard di sk
(m cro- drfcd/fQﬂ st OfRP 8 h Pt devideoingy dlsdiindvid a tedio eransceiver for | it hi um
ion ), etc. VI1lI. ERALL BLOCK DI AGRAM [0170] Fig. 28 is a block diagram
of an exeggrhraupichtions Wial al celbtarceetvark or BHeP$ 5@Vl d devi ce 600 typical ly

I ncludes a controller 602 (e.g., CPU) configured to execute instructions

and to cagry QQyARGEIE BASED TN RECEIVED GOMMUNBEATEON SEENALGevi ce.  For
exanple, using instructions retrieved for exanple fromnenory, the

Corbur cE{aTBE ot SRR PR e R g pcteron e,

602 can bgyi JigiAsaRttAe suRrcurkiing eaviednmentydnd ghangaitssmode 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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multiple electrical components. For exanple, various architectures can be
used for the controller 602, including dedicated or enbedded processor,

si ngl e puwpas&/Psmsessor, controller, ASIC, etc. By wayProi/uszaecpbssds t he
controller may include mcroprocessors, DSP, A/D converters, DA
converters, conpression, deconpression etc. [0171] In nost cases, the

control | ep, @Oéé}:\o%ﬁv eﬁé‘ Eagés{}se ahaly (‘tgl_geSRRMerRCﬂ\Qeééﬁd?%tét@ (Eusieyt e

conput er code and producé’ an operat| ng system may

cor r espontatd disk (miarowtrive)gr storage $SI§t®’rd slotsh mni-DMDR, bakasy (#gx, Li nux,
and Palm OS5, or alternatively to special purpose operating system such as
t hose usel:ltl'\‘"ém ipR ;i ek pur pose appliance-type devices. The operating
system other conputer code and data may reside wthin a nenory bl ock 604
that is opElat OMERALLBIIEIDIAGRAM control l er 602. Menory bl ock 604
generally provides a place to store conputer code and data that are used

by the hapdweud deyige8 By avplocRf diggrimp! of, ar fhe(eﬁqjmfyyhalbdi%ld gedicany
i nclude reéad-only nenory (ROM,; random access nenory (RAM, hard disk

drive (e.§00. aha ba:mdﬁeld/dwme 688 Hypisaly inclusies.a cmntr@lﬁﬁjﬁmicéaﬁm CRWh t he

bl ock.. 60 he h d
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t he hand- ieht neevioe the contrioller 602 mayptontad! tihei meplmn antlynbmpulahbngur ed

for mni DVDs. [0172] The hand-hel d device 600 es various input
devi ces 6D#NUAAN PEtRIAaiR] RedvRer sopRNents Ohé %3\@05 qtf&rdse(‘!@? éGlehe i nput

the hand- AELORETRESB0REN A LhBRAT-Hh 71, 3.0hgR, B, RUBPRISBE F cc pona
to both daj@tiplenéleytrEar kamporentnd %@t&aﬁfﬁﬂéUermmﬂmmurebncamlbél cul ar,

the input devices 606 nmay include touch sensing devices 608 such as t ouch
screens, usediclior piduts canttolieméﬂzs dndudiggsdedisated, oreenbedded PieEessObrs 610

S O T Spott sghe e, St S87C, 684 o Bhl 8, BRARLY gy o=
?ﬁgsi tn:o\tjte cgl’é@?i(l:ég'gﬁgggﬂclu&@ﬁiblrlﬂ)?océsg@&,eD%‘P’,‘?\?D%cﬁ%@rte?s‘}q)m ESrRiRpRpes 618.
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

43



may al so include a clickable display actuator 619. [0173] The hand-held
devi ce 600 al so includes various output devices 620 that are operatively
coupl ed twothe/asr ol | er 602. The output devices 620 ace/usenvbiogasned t o
transfer data fromthe hand-held device 600 to the outside world. The
out put devices 620 may include a display 622 such as an LCD, speakers or

jacks 624%@%@%; gce[]ﬁﬁgﬁg%rnﬁ'?é(ét E8f fr?eghal‘\dl-%i déviel fs24Rar% thes. and

the |ike evi ce 6 I ncl udes vari ous

communi cabptical cmwimay oﬁgﬂbé batfiqured dpremiviiDMDy. coupl ed to the controller -
602. The _commruni cation devices 630 for exanple, include both wred
and wi r e[83Z2donnedheviand-beidegeviee fﬁc%h\abpdfﬁhﬂeéi ‘@!‘@@utﬂﬁ"-‘&éjQVWGSUSB or

nana- hel aoHBuhaLeRbeP4RERLY o iR o3E. SrbAe s e lnple Bayses 0k gi ng

syst em 653re TOAfi Q@l‘édefd’ trEmsfdredataarend thé"dll!ﬁheawoﬂﬁ AEd ehEEHarRPBelgOVeT
cord or through a host device or through a docking station. In the cases

of the dodkving 600at iAsnshawrg thirainpihdeviags 86t mammrtaspdndttberIbMaiBect rical
ans,. that _does

t bl th h d
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i mpl emented by software, hardware or a conbination of hardware and
sof t war e. DUHEN arvbeels @ heih switshes 6 ldnbamtian sensichpaviees peASHBN @Scode on

St orage agerigorgstefs, R Bysbeus AR sl e BRIV BpB0 B 2
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620 are conf‘ igured 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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[0177] While this invention has been described in terns of several
preferred enbodi nents, there are alterations, pernutations, and

equi val enwe,2000id3mB fall within the scope of this inventrconsddg/ossseul d al so
be noted that there are nmany alternative ways of inplenmenting the nethods
and apparatuses of the present invention. It is therefore intended that

e erar oSBRAABRE (othe | AbtdBEof WY RREARPRah" bt ArprfircetiiBh) -

alterations, pernutations, and equivalents as fall W th e tru

and scopesgfiwafes hatdwegat o ny eodrmbimatidh OF AhdvBward . arfd heuftivarel d Bhect roni c
device, conprising: a multi-touch input surface; a processing unit
oper at i velnyeabom&anealse des ambogiad as commiten seadable ccade, o ai PMPYiEEessi ng

user i a EadgbinmERti, e Bnblie kb ARRfithaS By (Bl A8t bRy cheqest e
action faem &he skechatanMich candherdlifedd By dadi B¢ PRefputdekystea/pl ed to
the processing unit and configured to present a user interface, the

di spl ay diluckng botigtrahsfisir tamdt en-tnansfer idavidesiaspdafinesabevee Exarmples a
mul ti - poi n{ touch screen;

i th [ ti- int t h i f
st 1 ok Uit FompHEas | catialg TBelim Syt s OnY BETEY o T HEUT ACsesRal o vhen

a force i = di i Ay ﬂrﬁﬁ’? : PN ed
t her eon. @&L&Xagfﬁ‘g'\@e@é‘& l;n(r()enl C e&?%eDggg’r g@ilﬁﬁeégéﬁﬁsg’l 8Pﬁ$qiﬁv¥ﬁer ein
sai d handbeksge dbgicts, aridccaleier e@aviesc I Théesorhpoted readtde ohedibm ¢ar bisoi ng

device functionalities: PDA nobile phone, nusic player, canera, video
pl ayer, ghawligriaytad ovemagwork-coupledneampueterisysiemsess thalcBie,eompeid r enot e

. 3. d: hel I ' i ce. ' L | ai , Wher ei
Card nanairadgbeRie B ol 8qesEl SRR RIBHARRONG i ng or " adapt i ng
the user ygipyface I fédlthi@”inR/Eﬁticﬁgaﬁﬁ Béeﬁ%cﬁbeéaihdtélﬁsddﬁgééﬂleﬁélem ronic

device. 4. A hand-held electronic device as recited in claim wher ei n

sai d di sppa&;fel_dediembd)cﬁmmtsf,umleresareagaltemﬁtipps,aperrﬁutaﬁohanmcheqUIvéleaam,r oni c

Serves asWHD Bl WY (B RCORe et v dukBly. T f shpuidsteo et Roles Hiat™
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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hand- hel d el ectronic device. 6. A hand-held electronic device as recited in
claim5, wherein said handheld electronic device includes cross-functional
physi cal buttons. 7. A hand-held electronic device as recited in claiml,
wherein said handheld electronic device is operable to recognize touch
gestures applied to said nulti- touch input surface wherein the touch
gestures are used to control aspects of said hand-held electronic device.
8. A hand- Hl.AIMBectroni ¢ device as recited in claiml, wherein said
handheld electronic device is operable to receive sinmultaneous inputs from
different input devices and perform actions based on the sinultaneous
inputs. 46 19. AABRdd-Hetd lecttonitdedite cotipyikiag: as recited in claim1, wherein
signal s from vaniRuf-toddhRkut e@ficees of said hand-held el ectronic device have

aLfferent mean gt P ficfaihE At -k npananied du] et oni
devi ce. 10. A h oD ol SN Sﬁé&n% érﬁt&icﬁ':g} rhgr ei n
said user inter gaevla ?mghgt%ﬁc@ngﬁt Gofal: Lied §AIAN the

standard reglon Iay a, an e con reglon

i ncl udi ng one o ggégL t& fo[ user |ntera t|o &
hand- hel d el ectra Vice ap t“fe H@“?[Sfd 19, the | PEOGESS{Rg re @ast one of
the standard r ®§FSEH 2Hef ipigefacsy e V’Gﬁ“ﬁ‘?%a]t}?g} ‘i“ BIRY 12 A
hand- hel d el ect sBifce teEarmeaemplii-paintjtouch sPiges| ai m 1, wherein said force
sensitive touchvhetairthe mutpeint toueh seseen inafaes seositiveipuchprseasi apahls of

hand- hel d el ect porducingdee brmorsi isput nignals ben a farcd raczedirestion aithoespeefito at

| east a first t chectouthyweceantexartedstheronl t ouch type. 13. A hand-hel d

el ectronic device as recited in claim12, wherein the first touch type
correspond9.to & hindteld €lettionicadedict BeredRe&DiA ¢ldiaUC Whenéfitsatbliahdhglgnds to a
hard touch. 14.)efbabdeisd HcRHA&A WO QP hiordeMhé€ BlRwingefdvice FundhiofidlRies? 1,
wherein sai d hampgelshbillpgde Afkic pBGY, Eﬁn&ﬁ%ﬂ&%ﬁaﬁwﬂa&egﬂaﬁﬁ%&hdt@pfeedbaCk

to a user based Il%m%géﬁi\h Py §rec’é§féf~'a¥1‘ﬁ§ to sai d hand-
el ectroni c device él ect ronl o eV| ce as recited in claiml,
wher ei n sai,d ha ct ropni c_devi urapl e ect signals
I a surr odhai ng. IHE Aehlc e PRS2 T AR aRRAREh 0,
operation based t;ﬁtr?rﬂté %f %& oén gurmg or adapting the user intertace ase
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 serves as the primary input means necessary to interact with said
hand-held electronic device.

6. A hand-held electronic device as recited in claim 5, wherein said handheld
electronic device includes cross-functional physical buttons.

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

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

electronic device is operable to receive simultaneous inputs from different input
devices and perform actions based on the simultaneous inputs.
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16. A hand-hel d conputing device, conprising: a housing; a display
arrangenent positioned within said housing, said display arrangenent
including a display and a nulti-touch input surface, the nulti-touch input
surface integral with the display to forma nulti-point touch screen; and a
devi ce positioned wthin said, housing, said device configured to generate a
si gnal wher?f or dehind-helghelectepnicdeyics agirecied mglaimd , ¥ BgRalolion vadesd

di spl ay arr angdmmhdeviees of yaid handbheld plestepnég devicedgye diffietant meawingpati si ng:  a
mul ti - poi nt toudttpstsrhased oremiode pirsatddwsd-heldigtactronipdevite.vel y connected to
said nmulti-point touch screen, said processing unit configured for

concur r ent | I, r ecehandrigeldelpdtionid detvice @$ recietin claiaut, svhe@irdsaid wsetlintezface on f or ce
signal from a usempMses aStindardeeibn Sy Lol dgidh 316 stafidasi refion baing 96¢d to

requested acti oRjjsplayiatd)gnd @b ebhtiol Rigich inIHEhL bRe Srathéke ithial ciftold fof Qseeh
screen serves agpefA€tid,i Mary input means necessary to interact with said

hand- hel d el ectronic device. 18. A hand-held electronic device as recited in
claim 17, wherein said device operates as one or nore of a nobile phone, a
PDA, a nedild- pl dykend-heldelpgtrosic qevieg gereciiedaipeciaimd Ohwhereinat leapt angoéthset
termnal, a GPSstaad&idvegion ayd the cantiol wgorare eser eanfigu@bleA net hod performed in
a conputing device having a display and a touch screen positioned over the
di splay, the nmethod conprising: detecting one or nore touches; classifying

t he one or re tpuche s a primary touch. or, .a secondary touch:; . filtering
outthe seddndard e SEcpmldevicy %%%ﬁwiﬁwﬁﬂﬁf SSE s
light touch or &CUFRSEFeERIFIPES 2 fPreedndigating, and Pdisreinygal &lq ele¢teonts i nary
touch is a |ightdeyiggdistingishes theforesindication ntosatjeast 3 Brst Wyehtypeand de pri mary
touch is a hard sewadiouchdypeThe hand-hel d el ectronic device as recited in
claim1l1, wherein said force sensitive touch screen includes a force
detection arrangenent that nonitors forces exerted on said force sensitive
screen via user, a duces signals indicati thereqf. .21: The hand-held
el ectronic 1gevi &hﬁ@q}e%&@f(?ﬁ?ﬂ:nd%{fﬁf eﬁﬁedd Zﬁ"@i\?ﬁ’ E'E?rﬁqug? g%&toﬂ;‘gﬁd@? i on

arr angement inclfgg opFdo glighpiouch: gpd the Seqond fauch type corresponds to a har

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

15. A hand-held electronic device as recited in claim 1, wherein said hand-held
electronic device is configurable to detect signals in a surrounding environment,
and change user interface or mode of operation based on the detected signals.

16. A hand-held computing device, comprising:
a housing;
a display arrangement positioned within said housing, said display arrangement
including a display and a multi-touch input surface, the multi-touch input surface
integral with the display to form a multi-point touch screen;
and a device positioned within said housing, said device_configured to generate a
signal when force is applied in a z-direction to some portion of said display
arrangement.
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22: The hand-held electronic device as recited in claim21l, wherein said one
or nore force sensors are attached to the back of said display device or to
a structural platformlocated within a housing of said hand-held el ectronic
device. 23: The hand-hel d el ectronic device as recited in claim2l, wherein
when a force is applied to said display device, the force is transmtted

t hrough saild. di gphand-lkdd é¢ledtronicalesaedcoompeisivg: nore force sensors | ocated

under neat h sai d adindfi}pajnt tkexh saeeri4nd The hand-hel d el ectroni c device as
recited in cl ai mp26essifigeii spesaivelyfoonmeetedad eaid imuiti-poinetogenndensaaides a force
i ndi cation, and prét3ssiMiuri donfigihred FirRondugresitlPleeeiving i purdityi of €oudh $ipudgui shes
the force indi C%a9rz-dlﬁwoﬂorcelsﬁg,%ﬁtfr&nfalugértth QEusly Reccandld dissAmMAting ouch
type. 25: The handshe &sﬁh%&i&n%rﬁﬂﬁ%ﬁ& srecited in claim24, wherein
the first touch He}’é?x? ft? grgqerg e3fcond touch
type corresponds a\}}i bra ? gd E :@ tronic device as
recited in claim Brer I’tl ?ouc a8soci ated with a passi ve
event, and the hard touch is assom at ed with an active event. 27: The

hand- hel d el ectronic device as recited in claim26, wherein one active event
is a sel ectigon. ARRindTHedd &ladtebntiededice he flet@Nin&1HBMI7¢ Rhé8in'sail de®iteioperaleai m 1,
wher ei n the for g8 os@Shbleb€ a mid®i6 hére! £PD A BelcdigiayeRQ @MefE Garhd! Ce

sensi tive capacijigies a handiop, i mﬁl@ft@ﬁmaleﬁ EPIT AR er, IF YirERoR T ohAlcked i N

claim 28, wherein'the one Or nore force sensitlive capacitors are attached
to a structural platformw thin the display device. 30: The hand-held

el ectronic device as recited in claim?29, further conprising a resilient
structure betweeimethed gedginged inle voraputmgdievice hatingie tisplay apd atduoh ser&h  The
hand- hel d el ect r@ﬁtlgnmpmeagprayghéﬁﬁmoa c6mmptisthgd;, Wherein the nmulti-touch
input surface provides position sensing in X and Y directions and the force
sensitive touch dsecimomeroomaemutlmsce sensing in the Z direction. 32: The
hand- hel d el ect rctussifyiniethie ofe asmoreaodchek dsra prinddrynciidh oeasdtohdarg ousknsi ti ve
capacitor forned froman el ectrode and a netal plate having a separation
between them Jdteriipeutithestcomlaty toheess oni ¢ device as recited in claim1,

t he force sensi tdifferentmtiog whetherstbe pomarfyi tgushdsia fight touchpiradiardytoneivardly in a Z
direction in respdaeg 4 @npokssntri€the primary touch is a light touch; and

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

20:  The hand-held electronic device as recited in claim 1, wherein said force sensitive
touch screen includes a force detection arrangement that monitors forces exerted
. on said force sensitive screen via a user and produces signals indicative thereof.

21:  The hand-held electronic device as recited in claim 20, wherein said force
detection arrangement includes one or more force sensors.

22:  The hand-held electronic device as recited in claim 21, wherein said one or more
force sensors are attached to the back of said display device or to a structural
platform located within a housing of said hand-held electronic device.

23:  The hand-held electronic device as recited in claim 21, wherein when a force is
applied to said display device, the force is transmitted through said display device
to said one or more force sensors located underneath said display device.

24:  The hand-held electronic device as recited in claim 20;
wherein said force detection arrangement senses a force indication, and
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received on the display. 49

1

25:

26:

wherein said hand-held electronic device distinguishes the force indication into at
least a first touch type and a second touch type.

The hand-held electronic device as recited in claim 24, wherein the first touch
type corresponds to a light touch, and the second touch type corresponds to a hard
touch.

The hand-held electronic device as recited in claim 25, wherein the light touch is

associated with a passive event, and the hard touch is associated with an active event.

27:

28:

29:

30:

31:

32:

33:

The hand-held electronic device as recited in claim 26, wherein one active event
is a selection.

The hand-held electronic device as recited in claim 1, wherein the force sensitive
touch screen includes one or more force sensitive capacitors.

The hand-held electronic device as recited in claim 28, wherein the one or more
force sensitive capacitors are attached to a structural platform within the display
device.

The hand-held electronic device as recited in claim 29, further comprising a
resilient structure between the display device and the structural platform.

The hand-held electronic device as recited in claim 1, wherein the multi-touch
input surface provides position sensing in X and Y directions and the force
sensitive touch screen provides force sensing in the Z direction.

The hand-held electronic device as recited in claim 28, each force sensitive
capacitor formed from an electrode and a metal plate having a separation between
them.

The hand-held electronic device as recited in claim 1, the force sensitive touch

screen configured for displacing inwardly in a Z direction in response to pressure
received on the display.
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