WD 2006/ 088499 PCT/ US2005/ 028671 1 DI SPLAY ACTUATOR BACKGROUND OF THE

| NVENTION Field of the Invention [0001] The present invention rel ates
generally to electronic devices. Mxre particularly, the present invention
relates to an electronic device having a display having both input and

out put fu I ity. Description of the Related Art | exi st

t oday nan3&§§%égkg% consuner el ectronic devices, each gegék?%ﬂﬁkﬁ?ilizes
sone sort. of user interface. The user interface typically includes an out put
device in the formof a fixed di He n Liquid Crystal D splay
(LCD), and one or nore input d§§$%§§¥'mmiuﬁ33§§ be mechanically actuated as
for exanple, swtches, buttons, keys, dials, joysticks, navigation pads, or
electrically activated as ﬁg@@ﬁg& “hnﬁtg ﬁ touch screens. The
display is typically confi KAk LN K ormation such as text
and graphics, and the input devices are typically configured perform
operations such as issuing conands, neking selections or noving a cursor
or sel ect or Hieldtoi¢heckwivensibar el ectronic device. Each of these well known
devi ces has inderatiqns such size an l,imtati-ons, costs,
functtonal i (00T JRE PRI BHE Pherefal . FRER S e e 080 When

desi gni ng t harticARASIEE preedit ¢iveAtibrre ek ite an elbdiroiifsdeviva @sing bldésplager interface
is positioned on the front face of the electronic device for easy view ng
of the di splheyinghathabrys and opgt Juetonaldk. of the i nput devices. [0003] Figs.

| A-1F are di i dhel d el ectronic devices including for
exanpl e a teﬁ%ﬁﬁﬁ%‘g{’f%@eﬁ%‘mﬂ), a PDA 1B (Fig. 1B), a nedia plgayer 10C
(Fig. 10, [8002} e extshtadey mBOPDLypEs of coffimer alectrorie devi@E, ¢aFh gf Whikh, and a
GPS nodule 1Q0E (Fig. 1F). Fi.gs.lG on. t he of her han are di ggranms of

ot her types "gﬁlz‘ésl S@H%r%%i(%useaé‘g?réa&g‘ }]‘ﬁ%}lsl%pﬁ%?ag%fyp&g °gidﬁs ?ré%utq% conput er |
OG (Fig. 1G)devie i @ Emlot fold@isplaybuch angh Bighi@CHReIDBRFlaF HLCOfagd 11). In
each of these devices 10, a display 12 is secured inside the_housing of the
devi ce 10. Tiwe camep imputdevican Wiéchsar he meehsnisally potuzipdes fRgeXampltie housi ng,
and is typical Rl ! LSt i i evice 10.
One or m%lroe S?Jﬁ%ﬁ?sl’oglgbﬁ%’g%%z?ﬁ%sf 2" 5{5{;}‘%‘?’(:%31 {I%aﬁ%i%%ggacﬁﬁggggé%ﬁggr egi on of

t he el ect r onfocexapilectoudipade xid foach feeetls. SPheadisplay i€ eppidaligticonfigupedcto screens,
whi ch are

present visual information such as text and graphics, and the input devices are
typically configured perform operations such as issuing commands, making selections
or moving a cursor or selector in the consumer electronic device. Each of these well
known devices has considerations such as size and shape limitations, costs,
functionality, complexity, etc. that must be taken into account when designing the
consumer electronic device. In most cases, the user interface is positioned on the
front face of the electronic device for easy viewing of the display and easy

¢ manipulation of the input devices.
[0003] Figs. 1A-1F are diagrams of various handheld electronic devices including for
example a telephone 10A (Fig. 1A), a PDA 10B (Fig. 1B), a media player 10C (Fig.
1C), a remote control 10D (Fig. 1D), a camera 10E (Fig. 1E), and a GPS module 10F
(Fig. 1F). Figs 1G-1J, on the other hand, are diagrams of other types of electronic
devices including for example a laptop computer 10G (Fig. 1G), a stereo 10H (Fig.
1H), and a fax machine 101 (Fig. 1I). In each of these devices 10, a display 12 is
secured inside the housing of the device 10. The display 12 can be seen through an
opening in the housing, and is typically positioned in a first region of the electronic
device 10. One or more input devices 14 are typically positioned in a second region
of the electronic device 10 next to the display 12 (excluding touch screens, which are

positioned over the display). 1aniay
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[ 0004] To el aborate, the telephone 1 OA typically includes a display 12 such
as a character or graphical display, and input devices 14 such as a nunber
pad and in sonme cases a navigation pad. The PDA | OB typically includes a
di spl ay 1902MP88089 2 graphical display, and input deA@AE2005/0282h as a
touch screen and buttons. The nedia2player 1 OC typically includes a

di splay 12 such as a character or graphic display, and input devices 14
such as buttons or wheels. The i Pod(r) brand nedia player manufactured by
Appl e Compiayay ThRfbordfe, FIRAEIHRO a9 RnRRanls619f23ucHRY @ pl ayer that
i ncl udes bﬁ@r !iTgi %B?%f’ and iﬁngut 1Oe |c%s9§iﬁspose l éi t tlcl)cthe di splay. The
renot e conthahctdr d@Rraphisabdisplay, pmtinputeievizes 14qpueh aslewimberpsdd sudin samea  keypad
and may or nmay not. have t di.splay ,12. The.c ra 10E typically

i ncl udes aCﬁﬁ%f)P?Ng%?né’ﬁ@hfggﬁﬁxgl_ﬁgﬁwlﬁﬁtﬁ %‘B\l‘%&? aadriﬁ?liy?\%“aﬂ@% ces 14 such as
buttons. ThenheRigel b npefdebicnd LAduY aé NfhubiiiSFech Hdbatténs. Thesuch as

graphi c di splay an i nput devices 14 such as buttons, and in some cases a
navi gat i on mdik playee 10G pwinslly énshidas e displapt? syahias alchgraptaconmenhia di splay 12

such as a graphi c .displ.a d i.n devi ges, 1 3 kev.board, a

t ouchpad aﬁﬁpﬁp{’ asrxgr}%puggg\égesgﬂjs%hs%%@gpn ﬁeglgbébgjh%ﬁ%d W%%{lgbook conput er
nmanuf act ur ethybymARIFARUrEDHP Ubple Comipfter The. G IIRHERING, CAAS drfe ex@ile@Ranpl e of a

| apt op conputer that includes both a display and input_ devices disposed

! ! y p
next to t hacdiapayy thasinelydesiofinp display andhinpel deviges dispasednext extheypi cal | y
i ncl udes a 4digpl i I t..devices such as
but t ons arﬁlgpg!?al s?;%hogy’?%)?%ﬁ}ac ﬁ&?a%gﬁ“ﬁ%%g %tc}eﬁ%ﬁl}gggéhaasgi splay 12 such
as a cha[) actk:ewad ad?spygymay&d‘ctlhmputh?wénm@' lalyéllztsd&? camed lrﬁ)ﬁrtjzm'calpr?d gnd o_ng |
/0r nmore bu ns. f.. ough.the user .interface arrangenents describe
‘above wor k “ﬁfi?‘fe? Elgisg‘%ﬁg]sm g2 g%’g’?%&@ﬂaﬁ@grmﬁ“ﬁﬁﬁ*?&l@ S(’)‘@h/f‘%&gt,oni)arti cularly
ones that cgg GredHedid 6F SFPRER nBludes LBplAS1BhRN hEBlaphie dispRYand Ones t hat
can reduce or elimnate input ‘devices, are desired; "By reducing or
el i mi nat i ngnnuhdeviegsd# suehasbations; prd igisgmk g3seod nevigationeed.r Bhg lep@evi ce can  be
maxi m zed w. t hi i [ I f . el. i evi ce, or
alternati v\e@f’?}%%ewet?g%fcgg Iingiu g%igglgplggp %)lfeéﬂr?lg ﬁig{‘r#glecod 1&2&}{ %EeHlsplg[e of the

display. QMMARY subh dHkdybdilTd (ohtHPRD ] in bR iciiee B dyetick. eftRtiBSok® N one
enbodi ment, to an integral input/output device. The integral input/output
devi ce i ncibtandgwotebeekseamnptar mepnufasiueest byehpnle Gempeter Ina- ghfupertino, CA is

one example of a laptop computer that includes both a display and input devices

disposed next to the display as for example in a base. The stereo 10H typically
includes a display 12 such as a character display, and input devices such as buttons
and dials. The fax machine 101 typically includes a display 12 such as a character
display, and input devices 14 such as a number pad and one or more buttons.

[0005] Although the user interface arrangements described above work particularly

e,

well, improved user interface devices, particularly ones that can reduce the amount of

real estate required and/or ones that can reduce or eliminate input devices, are desired.

By reducing or eliminating the input devices, the display of the electronic device can

be maximized within the user interface portion of the electronic device, or

alternatively the electronic device can be minimized to the size of the display.
SUMMARY OF THE INVENTION

[0006] The invention relates, in one embodiment, to an integral input/output device.

The integral input/output device includes a display that moves relative to a frame.

The integral input/output device also includes a movement detection mechanism
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The integral input/output device also includes a novenent detection

mechani sm WO 2006/ 088499 PCT/ US2005/ 028671 3 configured to generate signals
when the display is noved. The signals are indicative of at |east one
predet er mi ned novenent of the display. [0007] The invention relates, in

anot her &Y®auWp/Ae842%, to an el ectronic device having a pbowstogoRred a di spl ay
devi ce. The i nprovenent includes corstraining the display device wthin the
housing while permtting a | east one conponent of the display device to be
moved wi t héonfiglred togenerate signalssviten tles dispddy iatmdvedisThosignalsare inidmative [ 0008] The

i nvention rgel i':lt s, Jin atnot.he enbodi td' tp a hand held el ectronic device.
The hand h(éffaﬂ af @8??{?9?8%91”88"%88? %@g ﬁpﬁg'usi ng encl osi ng operati onal
conponent sgf7jt R ibvadoh Rl feseintmbiheNmibsdat s So ahREchand dBatchatmgGt roni ¢

device also includes a di s_pfaly actuator disposed at a surface of the
housi ng. Thnusiag gpd agispley deies: Thermpigyemenitingledes constrgining thy digpley ce and a

det ection chanj he.d] I i i 0y ent vi sual

i nformati o%%wgt“ﬂ%h?@e%‘é%g%‘gﬁ?ﬁéé’g gﬁ‘{ﬁgtc %155%8‘&%?%@‘9%@%% %I%fl devi ce al so
has a novaidvicetoBpavest withiathatoueiag sehsatbisipnal 40 1daltonB auaiimat. The det ecti on
mechanismis configured to generate signals V\/nerhthe novabl € conmponent is

moved rel atffd The inyratipy rRe3tesyn %“Q@G@TmWFrﬁvf@_rﬁ agd helg electranicj anot her
embodi ment geutd, ahBRAOEId a&curoﬁfcedewc@gmﬁl_des%shoush{g%elosiﬁggp&%&ﬁﬂ s
i npl enented on an electronic device having a display. The nethod includes
di spl ayi ngeeamppnengh pfthk hargidreld elecdrohinglevion ThehatiddsldefectrThis devictialsdo al so

i ncl ud t i.nput si when t i splay | d. Th
out o oRara 880G s TRaGre AT H buPloP REE nPBH UG BetPftd et o
[0010] Theinthueyut il o @épMdyedevide Ands aétb&ionerdeaaiisRNThe Higplaypd@li@dk r oni c

~device. The electronic device includes a housing. The el ectroni c device
-al so i ncl ueradigarediypusseat vigpal pnfermasion sithin s viewHgtares of dee housiRgnThe housi ng,

wher ei n phy:si i i B e housi ng
opor at o5t G icnlod | 1805 bt PR AR n B s RIRR I MR AR T T
DRAW NGS Téetedtion erechamisniiz\cohfegiredte gandete sigaald whyn thefresvahleeompotdne f ol | owi ng

description taken _ in conjunction wth the acconpanying drawi ngs in which:
Figs. |A 1% r%qvggmlggpg%@eglpug%g.i ous electronic devices. Fig. 2 is a side

el evation oByy The InFerfids raifted irPdhottef erfbstiSiBtad AREHAL B reckRing a user
input. The method is implemented on an electronic device having a display. The
method includes displaying a graphical user interface on the display. The method also
includes generating one or more input signals when the display is moved. The input
signals are used to provide user input to the electronic device.
[0010] The invention relates, in another embodiment, to an electronic device. The
electronic device includes a housing. The electronic device also includes a movable
display apparatus constrained within the housing, wherein physically moving the
movable display apparatus within the housing operates to signal at least one user
input.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention may best be understood by reference to the following

description taken in conjunction with the accompanying drawings in which;

Figs. 1A-11 are diagrams of various electronic devices.

Fig. 2 is a side elevation view, in cross section, of a display actuator, in
accordance with one embodiment of the present invention.

Figs. 3A and 3B are side elevation views, in cross section, of a push display

button, in accordance with one embodiment of the present invention.



A,

accordance wth one enbodi nent of the present invention. Figs. 3A and 3B are
side elevation views, in cross section, of a push display button, in
accordance with one enbodi nent of the present invention. WO 2006/ 088499

PCT/ US2005/ 028671 4 Figs. 4A and 4B are side elevation views, in cross
section, Vo9 2@6/8884W ng di splay sw tch, in accordance ®crhuszmogomehodi nent of
the present invention. Figs. 5A - 5@ are side elevation views, in cross
section, of a clickable display button, in accordance with one enbodi ment
of the present itigsefitiand 4Brirgside devation veWsdneraoss srstioh.efaslidngdisplag, in cross
section, of i.splay.dial ;i C i odi nent of the
present i nVaNLI ’olﬁ.acﬁ%%aélpgwhgﬁ%egﬁ?ﬁéglg%glﬁléﬁgréesl@%t\c}gﬁngﬁm\/i ews, in cross
section, of a diRg. 8% - 5Chreaiderclemitidh ewy) icdrossaeettvh, of fclvkelsle daplag W th one
enbodi nent of the present ,i}nventi on. Fi is g sinplified perspective

] .. 8
di agr am of RoB1B @gsordamee i°8%?mbwlm%@gF}Hé’ﬁ%génWYtheﬁe embodi ment of the
present inventi I i i ; ¥ L 0 r E,Qﬁzgt-' on, of an
el ectroni ¢ devi gggs' ?ﬁ%gg?oa?%gﬁigg@m? ‘%iéeﬁvtg, 12%{)%5?&%18?,%3% t Za pr e’sﬁelnt _
i nvent i on. #ecerdanckOvithl@D eabedimeaitoftheprasanbimventtons, in cross section, of the

el ectronic device 0 in Fi Ln accordance with pon nbodi mrent of the
present inventi Jﬁgs. ?&a\ég'ﬁiygsgtﬁ&%ﬁt@navll%wssmoglsg%&q, 8ﬁa§F@W§, in cross
section, ofachfatd? wathtd @R Cscréda)VinGEcorddc@w iR bAGaEBodinbit Atheddrésentnat e _
enbodi nent of the present invention. Fig. 12 is diagramof an electronic

devi ce, in BEEWPBance with an alternate enbodi nent of the present

i nvention. Fig. IS .a:.4i . E%ﬁf i | ..l B accordance with
an alternate enﬁbg'(ﬁ 1%%?%?%@?%%%@@%’? mv‘%%?ieger?ﬂg#g.gmi%%}s a perspective
di agram of aoorbmetwitindre etidbodineent ofthapessntmvention. t h  one enbodi nent of the

-present inventiaqn. Fig..15A is a.side elevation_view, _ in cross, section, of
.an electronic dgé}g'cqzl,sgisﬁile el AR P AW RFASH SGHEL O A BiehEIC g":f"lctehlé1 present

i nvention. JhoGrdadcaByiliSo® dufddih@ef thdpfE@® fveMsdd, on. of the electronic
device shown in Fig. 15A in accordance with one enbodi mrent of the present

i nvention. Figs.FigeAOAndDIBB side elexativn vidvesy ttdrens sestionsof theielestronts sect i on, of
the electro eiv?ce shown in Fig. 9, in accordance with one embodiment of the present invention.

Figs. 11A and 11B are side elevation views, in cross section, of an electronic
device, in accordance with an alternate embodiment of the present invention.

Fig. 12 is diagram of an electronic device, in accordance with an alternate
embodiment of the present invention.

Fig. 13 is a diagram of an electronic device, in accordance with an alternate
embodiment of the present invention.

Fig. 14 is a perspective diagram of an electronic device, in accordance with
one embodiment of the present invention.

Fig. 15A is a side elevation view, in cross section, of an electronic device, in
accordance with one embodiment of the present invention.

Fig. 15B is a top view, in cross section, of the electronic device shown in Fig,
15A, in accordance with one embodiment of the present invention.

Figs. 16A and 16B are side elevation views, in cross section, of the electronic
device shown in Fig, 15A, in accordance with one embodiment of the present
invention.

Fig. 17 is a diagram of an electronic device, in accordance with an alternate
embodiment of the present invention.

Fig. 18 is a block diagram of an electronic device, in accordance with one

embodiment of the present invention. ent 1



device shown in Fig. 15A, in accordance wth one enbodi nent of the present
I nvention. Fig. 17 is a diagramof an electronic device, in accordance with
an alternate enbodi ment of the present invention. Fig. 18 is a bl ock

.di agram of an el ectronic device, in accordance with one enbodi nent of the
present MR e nt u. WD 2006/ 088499 PCT/ US2005/ BCBEPP0S/BSGHETAI LED
DESCRI PTI ON OF THE | NVENTI ON [0011]5 The invention relates to a display
apparatus that both B’I g S A ' 3 oi and, serves as a nechani cal
actuat or to generat esHfpot—stror : 2 St SIATE apparatus is not
only an oufgoit] ¥ayineentidautlarh &oa displEEfpaiaanithat bagidisiad visagut  devi ce.
Accordingly,. in one enbodi nent, the display apparatus can be referred to as
a di spl ay Heratiosand sgrvesey agrechanicahpeuatenip genesae mpubsigeaiat that isiech

di spl ays vi | ' t i cs, may
al so act I:d%gﬁga%%dgiﬂéﬁbt:@?%aggﬁagﬁwg’n g??@éﬁ%cl |cr‘rilig}9tq étg%tfgﬁ'@gdtqton or
swi tch, a deviet. i Acportliingly,dn okeebodiments the displey appavdths cuy tdeeferred fosas@h as a

joystick or,.navigatio ad), .and/ or _t i ke, The displ apparatus may be
eor por at GiP P eaRaR B 36 pe el ey Bomtrs et ot BBALE o of 1 he
el ect roni ¢ iEieMhARn stéH Br&AL dni@kdérs snBRr g»aﬁlﬂh@ma@&mra@ﬁﬁu&mhlaﬁ a stand

al one device that operatively couples to an electronic device through wred

or wirel esslickableruiion(ah 8 sliging taggleryyiten on swatch; aiotaiipg sligd ar krdbsa meliobe a

peri pheral . Lee f t rsopal—conputer. In

ei ther cas g?ﬁ}?ﬂ%ﬂ%#%%%giucag%gfog'ts{tlg(a%él%agagﬁc%ﬁ* iglglj(gf)g C?Igggel;\}feér ate commands,
make sel ectdispiay appatitos mapbe iebrponeineiotady electronicldsfidety cohttf) Vatiodsnbodi nent s

of the invention _are_discussed glgja?ow w th_ref e[ence to Fi 93 2- é& However ,
Chose ski| BERECH QL Teelesitpnigdpyics. mi}lvafpypﬂlééisa 2y WpPYETUE FBY de e siane d

( descri pti onRjdeUeRcBRCIPRrativEly chBRRAE tan bRCENES BevideAHFoRgh Wwirell OF wi¥Rsanat or y
purposes as the invention extends beyond these |imted enbodi nents. [0013]

Fig. 2 is =zouiesponsy Farexsapds, tiB0lisplay sppareius say dewipetiplona ispriodiprent of t he

present inventign The. displ ctuator 50.1ncl udes vabl e, di splay 52
t hat al ong d%ch‘f atp?oéus}%crgﬁonagp e\%elég%aﬁo 3 {ﬁ‘%ﬁr%aeftlh%rnﬁa % gl%eh(ﬁls g‘%t aé’gflr,atué ﬁ%fact ers and
gr aphi cs viba cahfsgpr@to gehadialominands, thaBpiebecti Gy nb@r contfol tidvedesin Al SO causes

one or nore.input signals to be generated when noved. The input signals can
be used to %% ate commands, nake

[0012] Embodiments of the invention are discussed below with reference to Figs. 2-

18. However, those skilled in the art will readily appreciate that the detailed
description given herein with respect to these figures is for explanatory purposes as
the invention extends beyond these limited embodiments.

[0013] Fig. 2 is a display actuator 50, in accordance with one embodiment of the
present invention. The display actuator 50 includes a movable display 52 that along

with presenting visual information, such as text, characters and graphics via display

™

signals from display control circuitry 53, also causes one or more input signals to be
generated when moved. The input signals can be used to initiate commands, make
selections, or control motion in a display. The display 52 is typically movable relative
to a frame or housing 54 that movably supports the display in its various positions. In
some cases, the display 52 is movably coupled to the frame 54, and in other cases the
frame movably restrains a floating display. Furthermore, the input signals are
typically generated by a detection mechanism 56 that monitors the movements of the
display 52 and produces signals indicative of such movements.

[0014] The display 52, which again is configured to display text, characters and/or
graphics via one or more display signals, is typically selected from flat panel devices

although this is not a requirement and other types of displays may be utilized. Flat
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selections, or control nmotion in a display. The display 52 is typically
novabl e relative to a frame or housing 54 that novably supports the display
in its various positions. In sonme cases, the display 52 is novably coupl ed

'to the frane 54, and in other cases the franme novably restrains a floating

di spl ay. WUAPHEEMBre, the input signals are typical | YCHERWOPHZ8ETbY a
det ection nechani sm 56 that nonitor<$ the novenents of the di splay 52 and

produces signals.indicative of suc ve ts. [0014] ,The di ay 52, which
againis c %‘Ff‘é"d}%a%fp caﬁ?’?fﬂ"b atré%%&?ﬁgﬂé’rln% r%’Lﬁﬁ&?‘gﬁ’Pusqﬁ?‘gﬁ’ﬁ{%hs via one or
nore di spl aykei fgnéas$ mahipulayiphn tatdof. Beivag beekabipMti dcﬁéplgamhaydevi ces

al though this is not a requirenment and ot her types of displays may be

utilized. MUERSPANG toadisrigaysta) disptey (OB soh 28 ehrracte Ifdwthalsy fapaklet ypi cal | y
provi de a ¢ Qi I [ - [ ' mpkes for easy
mani pul ati%%&%%gﬁlg%@?{%gs %918;6}%%?&@i@aﬁé%@ggeggbﬁgkfﬂgorrespond to a
i qui dt cr yh?@ei,driickagl anyd gra;fhﬁl)al Bmmtexﬁycedﬁ(lé}{?t Ahezﬁﬁi{inly,lﬂmdimiag ﬂap?bl e of y
presenting tex S ol.s ar graphic . I apabl.e of presenting
mges, v DA armp el podh Sk i ity bfss GREET R " he

di spl ay 521ap basdldn@ideabslc ifksa MUré BltedatR ey ethe ApRiyGRdY e Yabddn em tting

di odes (OLED), or a display that is based on elecfronic inks. Mre

al t er nat i velayma endDBP &3shueglogiayy be based on plasma and DLP technol ogi es.

[ 0015] The n f | spl 2 i del.y-varj e r exanpl e,

t he rmvabl@qéfgg a§ve§%entﬁr£§ftﬁ%@%ﬁ?’?éﬁ?@%@‘@%@%‘a? 8€exgﬁ$§é,ﬁl%pi vot, and/or
rotate rel aloviisle display 52 nfafydeeodfigurdisto sfanslite, slidé;ipieot, d8l/or Rstatd Eelativiee novabl e
display 52 is configured to translate as, for exanple, in the z-direction,
such t hat f%@e&@@s|5§yAsfh%n iige 34l B, t}lﬁymdfak’érd&@laly)ﬂilﬁc%ﬁﬁﬁﬁﬁer simlar
giween an
upright an epresse si'tion in order to generate an input signal via

t he det ect (lgyne foeef)mn 8 mabser sjmila 63 a peshdtugtom For exagple, tha displdy 48 mayhe novabl e

display 52,is.copfiqured to,slide,in f.or .exanple the x and/or directions
in a manne a’%ﬁl%? P%W’g?lbanaupﬁgp ga%wef%eﬂ.powo’(‘lﬁj)org%rfto e F@I}IHPH% di spl ay 52
may slide kighyeentha détestion M&@bbdisRB6and a second position in order to
generate one or nore user inputs via the detection nechanismb56. In sone

cases, t helMfileprayhaym indjigsartAcng 4B hamayable display SPiigeonfiguied éo lidg iy| ane

tner cbit woldh SEgpls T Sl Reont i bERh AR KA R IR (0TS

conf i gur edof exapiple) the display 52 may slide between a first position and a second position in

order to generate one or more user inputs via the detection mechanism 56. In some
cases, the display 52 may also be configured to slide in the x/y plane thereby covering
both the x and y directions as well as diagonals located therebetween.

[0017] As shown in Fig. SA — 5C, the movable display 52 is configured to pivot
around an axis 58. In such embodiments, the display 52 can provide an action similar
to a clickable button. The position of the axis 58 may be placed proximate an edge of
the display 52 to form a single tilting action (Fig. 5A) or it may be placed towards the
center of the display 52 to form multiple tilting actions (Figs. 5B and 5C). In the first
case, a single input is typically generated when the display is tilted while in the later
case multiple user inputs may be generated. For example, a first user input may be
generated when the display 52 is tilted in the forward direction (Fig. 5B) and a second
user input may be generated when the display 52 is tilted in the backward direction
(Fig. 5C). Additional axes may also be used to produce even more tilting actions and
thus more signals. For example, when a second axis is used, additional signals may
be generated when the display 52 is tilted to the right and left sides rather than
forward and backward. vard an



around an axis 58. In such enbodi nents, the display 52 can provide an action
simlar to a clickable button. The position of the axis 58 may be pl aced
proxi mate an edge of the display 52 to forma single tilting action (Fig.

. 5A) or it may be glaced towards the _ center of the dif(grlag/ 52 to form
nul ti pl eWPI26088%%ct i ons (Figs. 5B and 5C). In the fiRHUSHRIBOTY sjngl e
input is typically generated when t he display is tilted while in the later

case nul ti er. inpu b enerated. For exanple, a first user input
may be geﬂhﬁéféa%%ﬂ“ﬁ@%%&ég, @leSBIaYiSFfSe‘H’nEHMgHéO YOG direction
(Fig. 5B) affinfle SRMOM z 00 subtPikht tﬂ@&isﬁﬁ%gﬁaﬁér%@gmmﬁw d@ardrspl ay 52 is
tilted in the backward direction (Fig.  5C. ‘Additional” axes may al so be

used to pr ddede Fevenmpls, &etdisplayig mast beontatesrdockmingor wountersloghizisein For

exanpl e, wh [ S, LS d ddi.t . | slgna may be generated
when t he df’gd%f {;oyg% ggrg{%g’aﬁﬁfuesgs 1{1@&? Pﬁ? tﬁ? %%?clugﬁ%efz%\‘n?sn%# es rather than
forted 4nd[iokwahehld 8e hot?DROME ABBBHREs REITIrhiTEA00 IHDREPefdentsshp@RIB1 As shown

in Figs. 6A and 6B, the display 52 is cgnfjgured to rotate as . for exanple
about the Fi%ixi-§ ¥ thaiother movernents e ppsstile woluging fon eamplan omligation a dial or

wheel . For oEﬁﬁ%HﬁbSdinIe'ﬂf% sHOWR LBV O SVHIR Ko Binb @ ALESE i QLM 3&idAE

counterclockwse in order to generate various user inputs via the detection
mechani sm Bpicallp@eetates itsdvausal oDesenimpetd. Altetnativedy,icombined ections magt linmited to
t he novenents shown i Figs. 3-6, and that other ve S are possible
ol udi ng. RPN Ifaretise 8 GRBRLALNA IO EHQ i GUFTRRLe BHBRA Move. vihen
conbi ned, gRGH RIFiEEm¥Pbd ToiAkWilhe shdiRp stoh¥hGRN BT BMESS ot fie OWn set  of
user inputs. Alternatively, conbined actions nmay cooperate to produce a new
set of usefrahsigingacti@yoffiy. maykaeqmtaned with the rethting astion ofFigshoMyin Fig, 5
~~may be combj i t el i I i e translating
.action of "E%n%ﬁg%ﬁ‘énr%}f aﬁgg%q‘zhnw neg% e‘\?ﬁ’%ﬁ%’ﬁ?&%@&b ?‘ﬁg g%ﬁef}((’%rr?gfebﬁl Fig. 6. Any

conbi nat i onrafflatiigtdciosolEy. DRaybecbmbitdduditinge mbtirgy dctioms dndotafngy exanpl e, the
translating actiqn of Fig, 3 nmay be conmbined with the tilting actions and
rotating &eHsRéFigs. RO 5 and 6. [0020) In order to produce the various

movenent s, (;gd%%&% éﬁkﬁxlp?@u@@m%ﬁm%gﬁﬁeﬂm, ﬁl@ﬁisélrg?'ﬁ ¥ tbtg%ﬁgpg&ekovar i ous

axels, piv ints, s er joints, and soc | Ol , Xure joints,
magnet i ¢ j dhafrane §bhihkaighjveriossixelajpmivajointssslidetgeintPByalhand sotke jaings) e, and not
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be used i nnbh®y way of limitation, an axel may be used in the embodiment shown in Figs. 6A
and 6B, a pivot joint utilizing for example pivot pins or a flexure may be used in the
embodiment shown in Figs. 5A-5C, and a slider joint utilizing for example a channel
arrangement may be used in the embodiments shown in Figs. 3A, 3B, 4A and 4B.
The display 52 may additionally be made movable through a combination of joints
such as a pivot/sliding joint, pivot/flexure joint, sliding/flexure joint, pivot/pivot joint,
in order to increase the range of motion (e.g., increase the degree of freedom).
[0021] Furthermore, in order to generate signals indicative of the movements, the
detection mechanism 56 generally includes one or more movement indicators 57 such
as switches, sensors, encoders, and/or the like as well as input control circuitry 59. In
one embodiment, the input control circuitry 59 can be embodied in an integrated
circuit chip, such as an ASIC. These devices, which can be directly attached to the
frame 54 or indirectly through for example a Printed Circuit Board (PCB). The
devices may also be placed underneath the display 52 or at the sides of the display 52
in order to monitor the movements of the display 52. Alternatively or additionally,

these devices may be attached to the display 52 or some component of the display 52.



enbodi nent shown in Figs. 5A-5C, and a slider joint utilizing for exanple a
channel arrangenent may be used in the enbodi nents shown in Figs. 3A, 3B,
4A and 4B. The display 52 may additionally be nmade novabl e through a
.conbi nation of joints ].. such as a pivot/sliding joint, pivot/flexure
joint, sIWQRMgLIKEWxuUre joint, pivot/pivot joint, in scums2bs0isemr ease the
range of notion (e.g., increase the 8legree of freedom. [0021] Furthernore,
in order to generate signals indicative of the novenents, the detection
mechani sm B8 mgevesreat indicpigsy Vdeay rranysombinedomelsiishes, peandorsaaneeders7 such  as
Swi t ches, nsors, encoders, and/or the |like as well as input control
circuitry . I'n one enbodinent, the input control circuitry 59 can be

enbodi ed i[0022] Switchgs &t geherallyrooufipuredioproddepuissl @mninds) data fivhse devi ces,
whi ch can be di re%tl at_tacgg othe fra 54 qr |.ndi r_ectlﬁjﬁt hr ough for
exanpl e a SHVHE LYY €F eashvaiepdh g By ay)of exgigple.qandersidppyrtign 86tse pl aced

under neat hyitd1g, 6 | BY copfigffed odrfifit 3{3%%%%0{@& Bifis S4RRLTY switch (llePr der to

noni tor the ‘novenen of the display ernatively’or additionally,
t hese devithessarpydssesanttizcdispay 2. teasals sielgayerdly enfigawd tepopidaent of t he

di splay 52. WO 2006/ 0884 RCT/ US2005/ 028671 8 The. nov nt,.indi cators 57
my’ be any B TAT FECETA BT HREE SomR o SR BALPE OB 1 00251 S t ches
are gener aldn¥inf&i3fyi ieHs@@ tlﬁéépq@ftfbﬁloﬂﬂleﬁﬁioﬁﬁﬁbﬁﬂt dTitAdiyplSaS Brefi®B tAS activate
(on) or deactivate (off). By way of exanple, an underside portion of the

di spl ay 52thgdipgmsd4adieniagseratiesses adhe display 2. chepaders(@rfhe othgshands i vate) a
switch whep_ . user ISR SOr nerally
confi guredtr?yplgtdl %f\rli?z%eongégrzl? ﬁ%ﬁ@g&%ﬁ%ﬁ%@gﬁ%&%ﬁg 1%@%%%& %ga%lgg%npl e, the
sensor mayrofioa@fthealispby 320 continuously neasure the position or the anount
cof tilt of the di spl,aéleSZ relative o, the frame 54 when a usef presses on

(t he di spl alP033 Apnenid @ecgﬁ“?%élm}m%@maﬂ §‘ﬁit“é’aﬁ?1’5§°11ﬁriq1f Tone or nore
SW t ches Ohap B0 KE{;@@S@% s SRR, Ao {AiiFERMRIR, pres@holdn@ils Ol ! he

di spl ay 52. e nechanical, electrica or optical
swi tch, sepegimity seestrydidfraredseysdrg meshahicalor opticalrapbalers andfor ¢ likehes, force

sensitive resjstors, pressure sensqors, . ximty sensors, infrared sensors,
mechani cal @8¥ Bﬁfqddﬁﬁg%?éﬁﬁﬁ@gﬁrﬁm%él?scmgé%%g may be used in any of the
ar r angenenfoodgsRERRG 16 PR 3 A-bBOZ# byRedyedflek itfiple andh@JimidfioRBn and by way of

exanple and not |limtation, an encoder may be used in the enbodi ment of
Fi gs. 6A asntodm mayrhe used indheembpdimprtof Figs. 6A and 6B, one or more switches

may be used in the embodiments shown in Figs. 3A, 3B, 5A, 5B and 5C, and one or
more sensors may be used in the embodiment shown in Figs. 4A and 4B. It should
be noted, however, that these particular arrangements are not a limitation and that
other arrangements may be used to monitor the movements in the eribodiments
shown in Figs. 3A-6B.

[0025] Referring to Figs. 7A and 7B, a touch screen 62 may be provided along with
the movable display 52 to further increase the functionality of the display actuator 50.
The touch screen 62 is a transparent panel that is positioned in front of the movable
display 52. Unlike the movable display 52, however, the touch screen 62 generates
input signals when an object, such as a finger, touches or is moved across the surface
of the touch screen 62 (e.g., linearly, radially, rotary, etc.). The touch screen 62 is
typically operatively coupled to input control circuitry 63. the input control circuitry
63 can be implemented as an integrated circuit chip, such as an ASIC. In some cases,
the input control circuitry 63 can be combined with the input control circuitry 59 of
the detection mechanism 56, while in other cases these components can be kept

separate.




maybe us‘ed I n the enbodi nents shown in Figs. 3A, 3B, 5A 5B and 5C, and one
or nore sensors nmaybe used in the enbodi nent shown in Figs. 4A and 4B. It
should be noted, however, that these particular arrangenents are not a
limtation and that other arrangenents may be used to nonitor the novements
“in the %di edibe shown in Figs, 3A-6B. [0025] Ref aidrvgods@dstos. 7A and
7B, a touch screen 62 naybe provideg along with the novable display 52 to
further increase the functionality of the display actuator 50. The touch
screen 62 e t he novabl e
di spl ay 52[®Uﬁil ?ia%(ﬁaferr%ggpﬁ%gsl ‘Iislgﬁ\ta%/ﬁér ?)%%E&Sggﬁgoéshﬁgwogg%ﬁeécr een 62
gener at es cursqyloy ssn]g}mad)lmhwigé]ﬂﬁ dsplogbyjcesen viaattgensr siylbs. n@@rexampl@c%hes or is

noved across the. s of. the to ch reen radi al ly,
rotary, et&JHm aél‘ﬁ'é&ﬁ Clﬁc%oélrbé’é’ﬁ’mé’?g tfyyc} p?ﬁf f)ibégcé{l}sgf@wf Bl ed to

i nput cont gigplag bdréedl. Thy glaghicilloBjeiBak foe em;ﬂé cattdspotid th¥n of3ciean be

I npl emented as an integrated circuit chip, such as an ASIC. In sone cases,

the i nput B¥tder pqsfqa@mgt speeiEBactions l?éh%@ﬁ%m@cﬁ%qeh In generahhe todetht r ol

circuitry f these
conponent s §c(?%ér?ll rgco epgﬁlteg(g%g(rag(tl g&%ﬁaﬁ 3%%%%18%%& Wﬁ%ﬁ‘gg@nﬁgg}? 1 9 [0026]
To el abor atthe tluigdnis devdaniategirétoeaouchand t}mrerat&kxepafbhashm mmnaaa@bﬁor nove a
cursor by si Chl the disp)ay s ree via a fi | us. For
il o aoh P uchey ety et R Ghess O AP Ty SEHIoBATSy BHEE o1 aphi ool

obj ect di splsa%Gd cOFhcitRR, infhRRhAY s b8 BustitPay@r aphi cal obj ect may for

exanpl e correspond to an on-screen button for perform ng specific actions
in the el eq&ﬁ&zahlmom:@mwlar embedimentathe taugh sereercis a cgpacitivne touwshsoietzes t he touch

and positign, of t uch controll er. . of the el ectronic
dovi be 1 nt SRS R SleR i eedtal By PP ich e Boipeciodti@ed “on e
~touch eventegiokl @i af R sHRMET thtoublidie he@buch@u@bn. STHERAsihe pHAR] Whicks | ncl udi ng
\resistive, capacitive, infrared and surface acoustic wave. [0027] In one

particul ar ateriiei gal lyenddens fram viewd ranspatent), aresdispezsed abputithetopehugsreeacr een “that
L0 SRR, T A B D

nodes or screen. The

sensi ng poistrben (ov\kbiucllnscrearr@mr;ep)i'md deysihg puists niaydeposicionddinansidarent), are
di spersed abopyt the touch screen wth each sensing paint re nting a
di fferent @B@F%rraanwl%ﬁﬁe £3¢8 Ptifeq SENsHIE ROFK 1y et ok gene n%éﬁlgf‘g‘ui‘i‘] creen

pl ane) . ThengRastdie, LQEdM & JrodichfedR fide!aRBBfct 18 pBsiBbddd Rer Fsensing

point. When an object is placed over multiple sensing points or when the object is

moved between or over multiple sensing point, multiple signals can be generated. As
should be appreciated, the sensing points generally map the touch screen plane into a
coordinate system such as a Cartesian coordinate system a Polar coordinate system or
some other coordinate system.
[0028] As shown in Fig. 7A, the touch screen 62 generates touch screen signals when
e an object such as a user’s finger is moved over the top surface of the touch screen 62
in the %, y plane. As shown in Fig. 7B, when the display 52 is moved (e.g.,
depressed), the detection mechanism 56 generates one or more input signals. In some
cases, the display actuator 50 is arranged to provide both the touch screen signals and
the input signals at the same time, i.e., simultaneously moving the display 52 while
implementing a touch action on the touch screen 62. In other cases, the display
actuator 50 is arranged to only provide an input signal when the display 52 is moved
and a touch screen signal when the display 52 is stationary. Furthermore, the display
is configured to present visual information during both display movements and finger
movements thereon. That is, while the display actuator 50 is reporting inputs from the

touch screen and actuator, it is also receiving inputs for controlling the d1sp‘féyﬂ =
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pi xel array where each pixilated sensing point is capable of generating a
signal. In the sinplest case, a signal is produced each tine an object is
posi'ti oned over a sensing point. Wien an object is placed over nultiple
sensing points or when the object is noved between or over nultiple sensing
poi nt, m¥WVPi2MeA8&PYnal s can be generated. As shoul d [RETA[HRISOL8ETIEd, t he
sensing points generally map the tou®h screen plane into a coordinate

system such_as._a Cartesian coordinate system a Pol ar coordi nate system or
some ot her [0%3} & searecassps thedispjaydoemiigared i dipplayinforgnatiomasspeiated HifBh screen
62 gener at g5 JcAlESR vSR{ g%@ﬂg(gﬁﬁ%;s' g}&ﬁn Helall tigguser's finger is
noved over the toppsurof ace of 't eP}te{guc pgégrltggrﬁggseﬁ?%?ﬁiélx, y plane. As
shown i n FiigdicafiBg hoiwémusetbe edtsgibrany iRt fugctiomitbeladheator. willdeptezsnedhen t he

det ecti on chani sm 56 generat.es one, or .mare jnput signals. .In some cases,
the displ aﬁ%‘ﬁfﬂ@ﬁf%ﬁ%’&‘gi ?E%IIH %@Wf%%%ioajé’lﬁﬁeﬁteflﬁ‘é%%%ﬁl reen signals
and the i pgYanss dleRardiple! I8 (SRR t‘ilt%ﬁdude_sQmenﬁ'c@%hiaﬁ&‘ﬁﬁéiﬁthé’di@ﬂ&y ng the
display 52 while inplenenting a touch action on the touch screen 62. In

ot her casesnaytmesenl sifleaMENBY dmtheloogtion ef vaeraihg derward Bt isimplesenttd. an i nput
si gnal whe d] . [ i . [ ' | when the

di spl ay 52r}}léepﬁlg%lﬁ’@hgglfgﬁﬁh?ay%gersﬁ%rsgl,%&gﬂgméﬁésj%qg?/?e °§ﬂ’8%éﬁ??’§ur ed to present
vi sual i nf actmiot will affiect sededvioh lof ciesqain@re obthetmns.s and finger novenents

thereon. That is, while the display actuator 50 is reporting inputs fromthe
touch scr edﬂf’%ﬁrh&e&@ﬂ%iocﬂﬁl, th preyigus, lgareﬁ,é@feﬁ%wﬁgaq%eﬁ  Pichdesledes | ng the
di sp5M3” , " : : cases, the
display is b?@n%ﬁ%%@ﬁ%%%ﬁsﬁ néld?% ?ﬁ?@?@?}%i@g%@%@k 0'vf?/iwts 1? he act uat or
portion of Thealiglaypktgtor 50 magbamstand alohe umithptrie sperativaly coupteditothe i ndi cat i ng
how to use the actuator or, what, funciion the actuator.w |l i ement when
the di spi ayrREoREdERcS et aa ol ©ubgions AJerBiF e sBREa T 1 ne
region of JRLRY3NERAY bEMte@¥RIME thelclecRordiOt¥AEL L. It is DpRANIAGS fidtufNU

command, then the display mmy present a title "MENU' in the location of
wher e the faithgalestionictdeyige. Wkiee frstanéalone yyit, gherdigplayedofuatar 38 tyitieglyay may

present selGelails hagis. b bige LSAERNSHEL NS AEUBL Yol affect

sel ection of ohe or no e rcons. rerng’ t he previous

Fi gures, tHheybhaspboowe! Waicdlintaatedibinicielrogle devibg e disait acanasbrout put
functionality, is typically connected to an electronic device. The display
act uat or 50P0HuRically usessthg gaclagushef theplectiopigtdeyise gpbpanthocongideredipl ed to the

el ectronic ﬂ%ﬁ}{&féﬁt ENRUG ML B nRIdeVks €l ess connections. Alternatively, the
di spl ay ) f

[0031] The electronic device may correspond to any consumer related electronic
product. By way of example, the electronic device may correspond to computers such

as desktop computers, laptop computers or PDAs, media players such as music

players, photo players or video players, communication devices such as telephones,
cellular phones or mobile radios, peripheral devices such as keyboards, mice, and
printers, cameras such as still cameras and video cameras, GPS modules, remote
controls, car displays, audio/visual equipment such as televisions, radios, stereos,
office equipment such a fax machines and teleconference modules, and the like.
[0032] In essence, the display actuator 50 can be integrated with any electronic device
that requires an input means such as buttons, switches, keys, dials, wheels,
joysticks/pads, etc. In fact, the display actuator 50 can in some instances completely
replace all other input means (as well as output) of the electronic device. By way of
example, the display and buttons of the media player shown in Fig. 1C can be
replaced by the display actuator 50 thereby producing a device with no visible

buttons.



|
actuator 50 may be integrated into the electronic device, i.e., it is a
permanent fixture of the electronic device. Wen a stand alone unit, the
di splay actuator 50 typically has its own enclosure and can be considered a
peri pheral input device, such as a keyboard or nouse. Wen integrated with

‘an el ectropiGisiedbse, the display actuator 50 typicaldores3esotdser encl osure
of the electronic device and can be gonsidered a permanent fixture of the

el ectroni c device. [0031] The el ectronic device may correspond to any

consuner 1 e{@BSIHORE Sthé AdVafitagd T displdachBor 8D iEMaNMRcSuse HRIIGNHCT T ONi C
device may correspond to conputers suc as desktop conputers, laptop

conmput er s opropidesuseningits, gonsgrsiosalawertings means en elpdteopisr devicehlbavang| ayers or

vi deo pl ayers,,.co ni_cat.i devi.ces,such as tel ephon . cel |yl phones or

nobi | e radi 6151?1%%%58\%5}“%% eggmgtﬁ% h#'gﬁqe%?fﬁ’oeté? %%? Oﬁiﬁg SI,SP@?QQE c%i nters,

caneras suche aexislizddl sirea R rasl eatatt ivhélRpagsarededSor G ConRatibREinpuEe Ot €

controls, car di stI ays, .audi g/ vi sual equi pnent_ such as tel evisiaons, radios,
€

stereos, oFFMe FoERaTAS thecdisntay wn braeH gy tasabstatiabn Al &reel®e modul es,
and the 11 Xser iR hokion 888 fREheld BEctithtRlite A BpailhgtBlue | Nl eor ated
t hat éjns guc

wi th any el ectronic device requires an input ne as buttons,
swi t ches, kst fudctainslitywddtetmtively,aishindkeldodetdronetdevice narf beninimized di spl ay

(as vl | as'“0t pat st BF ey SPort FBRT Bouch Gty papour baflifhe "the Mo
di spl ay andghufet aRSurbf tHe@edrBethte oPlR¥REtSAOWSViEd) Fig. 1C can be replaced by
the di splay actuator 50 thereby producing a device with no visible buttons.

WO 2006/ 088{34PFiR §is2005p hfgirispedtive[digsan olneeledtronivadeyige 400.d9es of t he

di spl ay actuat 50 | h se.Lh i V] . ts,
conventiona ccﬁg({eaPC? Wﬁ%? ‘t’err%ébnog%g%ﬂgfg‘gtp?egnﬁl@mc?gé?%gfsﬁ%%gc?%aﬁ%gl{ng%?Q&ys can be
'subst ant i al incheles atRplag dotudtor 102ehardicdrpordies the Amctibnalibeofh ia@dhayic2 can  be

maxi m zed since the real estate is.no |longer needed for t cqonvent i onal
i nput  mean8utenés) dérﬁgﬁplp ,a‘il%aﬂqleé’i!ﬂf’&)‘?‘lﬁ%g N Bagﬁﬁﬁl?%mégnp@e_%ubstant ially
fill the engg th‘é?ﬁséla‘y%ﬁ(:@ F6LaOBld ﬁﬁe&&ﬁeama&l}dpflﬂtﬁé aﬁ&f&ﬁb@hgew ce.

wi t hout inpairihg aser input functionality. ternatively

hand-hel d e theeadispdayi deviteDé %3 cﬁ‘dde_zdaiat(m plivralityexf indeper_tdwt aidzpattaﬂlytdiiﬁdncti splay 52.
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perspect i ve tigh AQY BBYRED RtOE &FthE ABhstngdR6iif BrdbPR implement distinct clicking

actions. Although the display device 104 can be broken up into any number of button

zones, in the illustrated embodiment, the display device 104 is separated into four

button zones 108A-108D and thus implements four clicking actions.

[0035] The clicking actions are arranged to actuate one or more movement indicators

contained inside the housing 106. That is, a particular button zone 108 moving from a

first position (e.g., upright) to a second position (e.g., tilted) is caused to actuate a

o
o Y
i H

movement indicator. The movement indicators are configured to detect movements
of display device 104 during the clicking action and to send signals corresponding to
the movements to a controller of the electronic device. By way of example, the
movement indicators may be switches, sensors and/or the like. In most cases, there is
a movement indicator for each button zone. It should be noted, however, that this is
not a limitation and that button zones do not necessarily require their own movement
indicator. For example, a virtual button zone disposed between adjacent button zones
can be created when two movement indicators associated with the adjacent button
zomes are activated at the séme time. Using this technique, the four button zones
shown in Fig. 8 may be expanded to include eight button zones without increasing the

number of movement indicators.
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accordance wth one enbodi nent of the present invention. The electronic
device 100 includes a display actuator 102 that incorporates the
functionality of a nechanical button(s) directly into a display device 104
seated within a housing 106. In other words, the display device 104 acts
like a m%ﬁ(?gdﬁ' /ﬁéasl goutton(s). In this embodi nent, thepgiraRb@yoReMi ce 104 is
di vi ded i g pf‘ural ity of independent and spatially distinct button zones
108. The button zones 108 represent regions of the display device 104 that
may be tilt § i hams i . | di stinct
clicking a@tq ?%]ﬁi;&t%yffﬁgﬁglhﬁt@%e di Slglggé@@e&rﬁg@é?%&ag%&gf%@%@% up into any
nunber of buethanisms dnedwding, forteample] hadltand sexdclertsngéments, pivohpindi spl ay devi ce

104 is separated intqo four button zones 108A-108D .and..th i enents four
cli cking acﬁa&ﬁgmerﬁﬁg%g‘irefﬁgn%efr}eg iﬂﬁlgglcaﬁaz}ﬁ%ne Se“ﬁ%ﬂ%ﬂ%%?ﬁch gg@ﬁfat e one or
nor e novenemkcliafiding allowSthe daplagideeick 10usth delehdl pivdobtsdun e fitfdaxis Thato is, a

particul ar button zone 108 noving froma first position (e.g., upright) to

a second podptthedisplay gevice 194 canpe tifedinjkagsion o4 buttan zongs 108\ &WEIBD; ndi cat or .
The nmoveneny, 4 [di 217 ' f_display
device 104 &r@ggﬁﬁt?g&gq a?{(ﬁ:{pgéeg%}gy{g@%gkg@gﬁgg%&%’%ﬁg@%g@g‘a d|?)I§)ndi ng to
t he novenensfbutton aomsri08Bhh@i08T. t he el ectronic device. By way of exanple,

the novene i ndi cat ors e switches, sensors and/or, the ljke. |In nost
cases 1 her D038 g Gt rioveRin S cros SEHEh bdn EBHIIIRERR 1 bl d be
not ed, hoveyRpbrdahdtakith HiSenhbodirh@i o?thle?f@sén@idv@ﬂtié}ﬂ‘i‘hé BREtrdHis &4 cez100es do not
necessarily require their own novenen I ndi cator. For exanple, a virtual

but t on zonemdysposahple comesnortip daresiectionicidonicy shoan ind%g) S dheeteatrendc when t wo

novenent i ndicat.ons Qci d wih . the jacent .button .z s-are activated
o the samedgiae20adiER MR el ghie PERLARET b4 BB I2E T8 un - n i o
8 may be expanégd2uas édidiglre (ebiiise HetelcRRica i@ onkith ofthe kleeti@asi ng t he
nunber of mpvenent indicators. WO 2006/ 088499 PCTI US2005/ 028671 12 (0036]
The tilt of deviee Beluding (heddipbledlispiy devige b2 ddhe eradrobgirgutpasssetistedf diff er ent
mechani sns | [ I t ivot pin
arr angenent l[sﬂé{:%‘“ﬁ@x 3%1 téloggr; %dr%%% ﬁ%shoggk%g{ggr&rgg% gl}aﬂrlrleargé %P%%gﬁg r%é if(?k e. Each

of these npovalngareesaltd theslisplay ddvispl2?y Theviltakle Hixpldyalenice 12Hoh thd vot about a
first axis 110 so, that th i spl.ay .device 104 can be filted in the region
of but s on 2 EHESARGACEE B DR AT0iE SR b iR S e, | ne

gbg g' ay devige HQfd&asport ahd Sidteetht BRPILEAEREE 122f inQHALhE heZRies 1588B and

and touch screen 130 during movements, the display device 122 may additional
include a platform 132 disposed underneath the display 128 and a transparent cover
134 disposed over the touch screen 130.
[0038] The transparent cover 134, which may be formed from a clear plastic material,
may be part of the touch screen 130 or it may be a separate component. Furthermore,
( the platform 132, which is formed from a rigid material such as plastic or steel, may
be a part of the display 128 or it may be a separate component. The platform 132 is
primarily configured to help form a rigid structure to prevent bowing and flexing of
the display device. The platform 132 may also include a printed circuit board to aid
the connectivity of the devices coupled thereto. In some cases, all the elements of the
display device 122 are attached together to form an integrated stacked unit. In other
cases, the cover 134 and platform 132 are configured to encase the display 128 and
touch screen 130. In fact, in cases such as this, the cover 134 may be configured to
distribute a majority of the load exerted on the display device 122 to the platform 132
thereby protecting the display 128 and touch screen 130.
[0039] In order to generate input signals based on movements of the display device

: : . . ., cections
122, the electronic device 120 further includes one or more mechanical switches ‘fzf



[0037] Fig. 9 is a side elevation view, in cross section, of an electronic
device 120, in accordance with one enbodi nent of the present invention. The
el ectronic device 120 nay, for exanple, correspond to the el ectronic device
shown in Fig. 8 The electronic device 120 includes a tiltable display

devi ce 122V@W6/e88498 t hi n a housing 124. The housing 1BdTius2009mkégured to
encl ose the electrical conponents of 13he el ectronic device including the
tiltable display device 122 and the control circuitry associated therewth.
Al t hough endidpossddbetvider theodisplagdetivé 12y pndthk hyusimg124d &heamechgeedl ng 126 f or

roviding access .tn.the displa evice 122. The tiltable display device 122,
gn t he gt ﬁ@’ﬂtcﬁ%mégﬂi ‘e @gtoay ]d&s‘flbart&?ne’ﬁ%mé?ﬁdm%“ah%w W@Bfeégﬁbi%o di sposed
above the djsRimMt ofiSdisplRy 868RI120 O PSRRI e, ﬁﬁﬂg%@diﬁﬂ&ydé%ﬁ;eqmﬁﬂ ay device

u

122 including the display 128 and touch screen 130 ring novenents, the
di spl ay devhewgbnaf payechanical switeh 140icampresses shepichtatasl A2 terebyigennsatiog

under neat h .t he di spl 128 an r ans ent_cover .13 ' ed, over the

t ouch screéﬂpliﬁﬁpaﬁo%féfﬁsgs’ﬁ?e: cilﬁg?%%i grs I \A%%,ed\ﬁ%ﬁgﬁﬁ%ggﬁﬁﬁeh formed from
a clear pl astayGroipdhekivitth 1407 bR thadibpl@f dévive 120tue theSBigiRpodiBbn.0OThd t may be
a separate conponent. Furthernore, the tﬁl atform 132, ich is formed froma

rigid mat erhegharical switehes|14Q may be ettaphedio, thegnsinged 24 opty the displadevitspl ay 128
or it may a ' ' ' configured
fo hel p tor s i HE TR Fe3ERORGRL. wF ARl STy tab o dBEHIRIG MY, 10N 201 2y
devi ce. Thebapksidd afitis disiAaydevice! 120, fonedaughie, at the platform ¢B2.AAsisuclpdar d to ai d

the connectivity of the I ces coupled thereto. In sone cases, all the

el ement s ofm?qli‘émc%]isg’ﬁf’]%ﬁ?qgé@? @05?21’2‘“&1“&1']@(&%%@&”? 6@%?%@‘?%%%For m an
integrated ' I ini gdorm 132 are
Jeont | gur ed i&@ﬁ@%&% “%SEE;E%‘S% iR @%ﬁ%ﬁ%@ﬁe%ﬁ‘%%% 1?%} St in
cases such theadtivters reshen nsingdr semg comporanf ingunted ta the housingrasdort e a
majority of the laq exeyted th L.spl device. 122 to the platform 132

t her eby pr o"’t"@ﬁ’i’}eﬁg&?@e ys%qya@’%Qgﬁgﬁhe &B%nglcsrvggchesl’?ﬁy ¢ ®n order to
gener at e i nslswitkHRahe nReSHAtiaNar D weided SMIf ddniesviltchpd @yndewitele ect 122,

the el ectronic device 120 further includes one or nore nechani cal sw tches
Tod WD 2006ragkeed orisdfLUS2005/ 028671 13 di sposed between the display device

122 and the Hn?d’lsli“on abjogzg%a rqf%c&}%g%f&bicegg\%&%ﬁ%eé,%ﬁ -C?P%gﬁ%@g_t uators 142

t hat genera[toe I'nput  Si S "When esse di spl ay
device 122.cavity 14kpopided id the howsthgt 12¢. Thatds,alye dleplayxéevicd2 20 s capable of

moving within the cavity 144 while still being prevented from moving entirely out of

the cavity 144 via the walls of the housing 124. In essence, the display device 122
floats in space relative to the housing 124 while still being constrained thereto (the
display device is not attached to the housing). This is sometimes referred to as a
gimbal,

[0041] As shown, the display device 122 is surrounded by side walls 146, a top wall
148 and bottom wall 150. The side walls 146 are configured to substantially prevent
movements in the x and y directions as well as rotations about the z axis (e.g.,
excluding a small gap that allows a slight amount of play in order to prevent the
display from binding with the housing during the tilting action). The top and bottom
walls 148 and 150, however, are configured to allow movement (although limited) in
the z direction as well as rotation about the x and y axis in order to provide the tilting
action. That is, while the top and bottom walls 148 and 150 may constrain the display
device 122 to the cavity 144, they also provide enough room for the display device
122 to tilt in order to depress the actuator 142 of the mechanical switches 140,
Furthermore, the spring force provided by the mechanical switches 140 places the top

surface of the display device 122§}iﬁtqmating engagement with the bottom surface of 2inge



the region of a nmechanical switch 140 conpresses the actuator 142 thereby
generating input signals. In nost cases, the actuators 142 are spring

bi ased so that they extend away fromthe switch 140 and bias the display
device 122 in the upright position. The nechanical sw tches 140 may be
attached twotdve/0ssasssi ng 124 or to the display device 3Pgushddshizen

i1 lustrated enbodi nent, the mechani cakh switches 140 are attached to the
backsi de of the display device 122, for exanple, at the platform 132. As
such, the thetpardlcH8 «f\thd ledusing 1440 (e chppightepoeitioh). c Wigshl uprighiethact uat ors 142

act as legs.for _.sup ting the display devige 122 in its upr.i position
M hin ¢ he G0t HRCRARL pib e toch Bt BRI S BREP AT S0
component  IRyEHoRh), L it 18y BiOMedsBEl tifow Bk oulk¥ BeFineraRsu?fRY of Y hb@ImPLT exanpl e,
t he nechani cal switches ‘'may correspond to act sw tches and nore

parti cul ar | 124. dis lgercnallySnticvhsithatsnflusis mognted displag v mote aegtheticallied for SMT) .

[ 0040] To el,aborate further, the display device 122 is novably restrained
within a clgsars{n;g' 144 provided in the housing 124. That is, the display

devi ce 122 jop4zjamsbiiag e FighDNARNBDYohE efbddi@eftanf iRy, 9kl batdebgibed inl | bei ng
prevented fromnoving entirely out of the cavity 144 via the walls of the
housi ng 1248teater @ﬁ%legeélpswémdﬁrsqmt&w@mit@hmg' gViesak23 is sppaigledéntpel ative to
t he housi ng whi ' ' ' di spl ay device

I s not atta%%léﬁlhw]oéﬂt@gg %éo%dgf %gwlﬁ%}éﬁlﬁs@%‘%&n&ﬁg?g&? %8’[0 as a ginbal.
s' [0041] Aaltsdupivaot éxtpeesslyStatedyin ey D csacl @2the dutsanr zomenihekig Y isdladeswal | s 146,

a top wall 148 and botfomwal |l 150. The sid |]s 146 are configured to

subst ant i al #itinst B caﬂw&)f@ﬁpéoqawdﬂlﬁ%ﬁ&%&h@eﬁﬁa{awev%h%z-as wel | as

rotations a S el . ' ows a
E{eug f Agfho%vm iESps( £0.4-10D, £kt éﬂ?lbpﬁgessg@pilhgg@posu}ﬂa@é offthd

{sl'i ght amou ay In order to preven frombinding with the

%

housi ng dur disglay tevitel 122iim thedotation pf th¥ desited puttordzdne 1624+ 1 5@RIih erdéed® and 150,

however, are configured ta al.|]ow t..(although limited) in .the z
direction a&Hyae Itheg@e&ﬁ{nﬁ{ﬂi Sg’ﬁmg??&gprelhqgﬂﬁ ﬂﬁed))mgg?‘&ath@%cﬁﬁ%?y B%r ovi de t he
tilting aciamom thelldsdtionsof thdukiBn LoiRs U SPA-ABED DO HeA Mt thb4Fitaid 1460 may

constrain the display  device 122 to the cavity 144, they also provide
enough r oongingrate biatogisigopla yhal eay de usefby theelegtroniq devined &t alf of tHessr ess t he

orovidod by I BE T HaRAEE by B ERTR i Greinslt SNBIIBIG of bYaRBH P2 T O O
di spl ay devimt tHO@vitckil0ds ativited ANigage fenlispidytdeviced 2D essestinllydiohigce of WO

20061088499 PCTI US2005/ 028671 ) _
within the cavity 144 of the housing 124, when the user presses on one side of the

display device 122, the opposite side contacts the top wall 148 (opposite the press)

thus causing the display device 122 to pivot about the contact point 154 without

actuating the switch 140 in the region of the contact point 154. In essence, the display
. device 122 pivots about four different axes.

( ; [0044] As shown in Fig. 10A, the display device 122 pivots about the contact point
154A when a user selects button zone 152A thereby causing the mechanical switch
140A to be activated. As shown in Figs. 10B, the display device 122 pivots about the
contact point 154 D when a user selects button zone 154D thereby causing the
mechanical switch 140D to be activated. As shown in Figs. 10C, the display device
122 pivots about the contact point 154C when a user selects button zone 152C thereby
causing the mechanical switch 140C to be activated. As shown in Figs. 10D, the
display device 122 pivots about the contact point 154B when a user selects button
zone 152B thereby causing the mechanical switch 140B to be activated. As should be
appreciated, the signals generated by the various switches 140 may be used by the
electronic device to perform various control functions such as initiate commands,

roiam make selections, or control motion in a display.
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14 the tbp wal | 148 of the housing 124 (e.g., upright position). Wen
upright, the display device 122 may be flush with the outer peri pheral
surface of the housing 124 (as shown), or it may be recessed bel ow the
outer peripheral surface of the housing 124. It is generally believed that

a flush igpl ay is nore aesthetically pleasinge ferring to
w}&%o hod BeT/Shids6

Figs. 1 oné enbodinent of Figs 9 will be described in greater
detail. In this particular enbodi nent, the display device 122 is separated
nto a pl uylist ByafayRYLLaRT. A90STRE A BRER. 0, B hitoh bineeriaci ment of
Fig. 8. A !hou}ghync';1 expr ses’l y st%t eéﬁ.i nEFi g. ’9,e eatc 8? t he button zones

in Fig. 10 maybgadsssciatedovithts fimst compuinanihe a¢cosdibutiin Zo4e 1088 atagde under neat h t he
di spl ay device .122. . 0043] .As _sho in.FEi,gs. | OA- ._a.user sinply presses
on the top §ﬁ9?1%tgéw(’#latsﬁ‘é nd&ogwa&?ﬂhg@yr&l@%%%zqnﬁ lgjggr?%'cl%\eﬁs%oﬁlaé%pt he desired
but t on zone with2Ahit® 2énimBndardhe foRrth dgkdnAne 10818 ¥R GRAGRAtedSVit £ hes

140A- 140D di sposed underneath the display device 122 in the location of the
butt on zonedourgzammmg, Invjhe sagof ppaisEdlayen dorsxpmplecthe fusg bufjemerst e butt on

signal's { hagoBRYdohaGPlh 4 HEnPLERLERANNE SHBKE Biod Anhbsglutnese  Figures.

the force provi I nger wor ks agal nst the spring forte of the
act uat or  unobtré¢spoinktosnsietichackdBrds somntand; difeetlird Biittdnowogh 108@ ndyspl ay devi ce 122

essentially floats, withip the cavity 1 0, h ousi n 4, when the user
presses on g%esgp%to&fsegﬁﬁrwgﬁgﬁmgynwﬁg Eﬁ?’é‘%l}g‘ft @@Bﬁgg}?ﬁ@a& de contacts
the top wal lco&és?oﬁ@ﬂé&%ﬁ&ﬂfau%@@olﬂhm) t hus causing the display device 122
to pivot about the contdct point 154 without actuating the switch 140 in

t he regi on d0046h&liemativaly opasiditionaly the huttesszonee ] 08P miawhd asyociaded/i ce 122

evico 190 Stiboiosyt Slchbe: B RumeliOn s the % BARN bR 108 R inibayodlefE bucFon
zone 152A t hejthyn tedisphg 10DahoRaikaioh@8theSeddng Buttdrtbhet10sBenifigtd ¥at ed. As
shown in Figs., |10B, .the displ aé devi ce, 122 pivots about the ., ¢contact point
154 D when &ldgduationdn BedisokyilVgths agtuation afthelirdbyiionzgus HEG WEatstechani cal

swi tch 140 Drfgﬁhé?@e ﬁS{i&ﬁ’iﬂttﬁ%?is 1?6%’%&1 B afhi&fom oFBfe foﬁﬁﬁbﬁ&oﬁ%ﬁé’ 16y ce 122

pi vots about "t he contact p 54C when a user selects button zone 152C
t hereby causiiaigs ddvenweed atibe &l the displai 10210This errdpement ayt eoised® shown in

Figs. 10D, the, display device 122 pivots out the contact point 154B when
a gser sel edPRIEHTPY °¥?Uﬁ@ LY °fﬁ£¢r8g§°r8ﬁ’%§19‘?ﬂmf‘ﬁém$rﬂheﬁ ical switch 140B
to be activapee] ris. H@Mﬂll@are%ﬁ%&ﬁfﬁﬁ%c&&ﬁc &IRA60, BeRssaiRe by the

vari ous switches 140 may be use . ] i i ) )
with an alternate embodiment of the present invention. This embodiment is similar to

those shown in Figs 8-10, however instead of relying on the spring action of a
mechanical switch, the electronic device utilizes a separate spring component. As
shown, the electronic device 160 includes a display device 122 containing all of its

various layers. The display device 122 is coupled to the housing 124 via a spring

P

element 162. The spring element 162, or in some cases flexure, allows the display
device 122 to pivot in multiple directions when a force is applied to the display device
122 thercby allowing a plurality of button zones to be created. The spring element
162 also urges the display device 122 into an upright position similar to the previous
embodiments.

[0048] When the display device 122 is depressed at a particular button zone
(overcoming the spring force), the display device 122 moves into contact with one or
more switches 164 positioned underneath the button zone of the display device 122.
Upon contact, the switch 164 generates a button signal. The switch 164 may be
attached to the display device 122 or the housing 124. In the illustrated embodiment,
the switch 164 is attached to the housing 124. In some cases, 2 seal 166 may be
provided to eliminate crack and gaps found between the display device 122 and g0



el ectronic device to performvarious control functions such as initiate
commands, ;r. nmake selections, or control notion in a display. WD

2006/ 088499 PCT/ US2005/ 028671 15 [0045] By way of exanple, and referring to
Figs. 8-10, the first button zone 108A may be associated with a first
command, YRESEEYAY button zone 108B may be associ at @ETHS#IsA288Ccond
command, the third button zone 108Clmy be associated with a third comand
and the fourth button zon 08D may bhe associated with a fourth command. In
the case of ORI %N*ﬁné%ﬁfcl,spjl% eviseahpisd; Theapmng demenitl6dmay SR dngA may

cor respond yfG.q2 FERBrhrsETBRLY bd BAnSLEAR InOU LR b8 R, correspond to
a seek bacl¥vxards conmand, tﬁye thir uttgn zone C%(E)Né‘%(%}unnylgtpcorr.espond to a
seek f orwapttonsmagnets oapeimplieat nemberk. buthe dvszaind edhb@imenty thespmugspond to a

pl ay/ pause co .. 1.0046) Al ternatively or .addit.iona , the buttons zones
08 b oy SHEHC LGP B omh £ PR s SEIPCE el BRSERC O on of ¢ he
first butt qeosprg, 1@&%&%% oPArEEledtRINRIdvicBDY 0,30 adddrdanEe With ph alterddde, t he

actuation of the second button zone 108B initiates |eft side notion in the
di spl ay 10smbepdimentafithe presenbmveriions Fhisgmbadimesnt sshailadsthopnshomaties ri ght

si de noti oR. ' L.oR. 0 i utton zone
08D 1 ni ¢ Eids SRR ibtead BereivHfod DBnBEl HabkG By UedBlic BB Trd L ey “be
used to i npligssevtiall@nd sewketgoint 1739 to newblyicouple tretdiglay deeicollR2 togthe panni ng and

the Iike. [0047] Figs. 11A an B are diagrans f an el ectyaonic device 160,
in acporda%ﬁ@ln%%%éﬁéFﬁ@%?gPéé%@b&% ?SEFI‘ngt %mﬁ%tégt‘rgtﬂ’ﬁ%w]i on. This
enbodi ment gh§ ssukBi jbk 17Pallo%@§fdi§1%vihc@ 13 %Fpi%t?ii;lmdlﬁ’ﬁflﬁ‘dﬁrécti'oﬁ§t ead of

relying on the spring action of mechani cal” swi tch, the electronic device
Jutilizes avdsparderceisspplisdgodomdisplasndevicad 22 dieoshy allowengsd gemlityrifc devi ce 160
{includes a %22 containing all of its various |ayers. The

di.spl a vice
di spl ay de\}’iutt% iﬁésﬁgbec%??& eéd to the housing 124 via a spring elenent 162.

The spri ng [ed30N®iy, 1362 diggramdf 90 BRcté$EsevideeB0) i@, acedrlifee withendi spl ay devi ce
122 to pivot in multiple directions when a force is applied tq the display

devi ce 122ltematesmpodimeniwtibe presbinyentiop. dhissmbogdimend esdmilas tpthoss eat ed. The
spring ele : ] | : | 221 1 an?ﬂ: I ght
position sﬁ%ﬁg&? h@?}pl%%gﬁgﬁ%eﬁ%gg# ﬁ%%lﬂ%ﬂt'sft g%ﬁ’éﬁ%%ﬁ 8{{%{ spl ay
devi ce 122 stisenl&}ir &s fiwetl. alh this partitulandngbodbmsrit,ghe eavee 134 proeidestie titfinghe spri ng
force), the display device 122 mgves | nt2 clgntact le h one qr

action for engaging the mechanical switches 140. For example, the mechanical

switches 140 may be attached to the bottom surface of the cover 134 at the peripheral

edge of the cover 134 underneath the top wall 148. Furthermore, the display 128 and

touch screen 130 may be supported in a fixed position underneath the tiltable cover

134 via one or more posts 182, which may include shock mounting features.

[0051] Fig. 14 is a perspective diagram of an electronic device 200, in accordance

-

with one embodiment of the present invention. The electronic device 200 is similar to
the embodiments described above in that different input signals are generated when
moving the display to different positions. However, unlike those electronic devices,
the electronic device 200 of Fig. 14 includes a sliding display device 202 rather than a
tilting display device. As shown by the arrows, the display device 202 is configured
to slide relative to the housing 204 in order to generate various input signals.
Although the display device can be slid into an infinite number of positions including
various diagonals between the arrows, in the illustrated embodiment, the display
device 202 is configured to implement four clicking actions in directions towards the
sides 206A-206D.

[0052] The clicking actions are arranged to actuate one or more movement indicators

contained inside the housing 204. That is, display device 202 moving from a center
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““1Or € SWit ches 164 positioned underneath the button zone of the display

device 122. Upon contact, the switch 164 generates a button signal. The
switch 164 may be attached to the display device 122 or the housing 124. In
the illustrated enbodinent, the switch 164 is attached to the housing 124.

In sone eal 166 may be provided to elimna gaps found
pot ween tha TGRS Gevi ce 122 and WO 2006/ 088499 S
housi ng 124 when the display device is tilted. The spring elenent 162 nay be

wi dely varj r N8:.0r enti onal
Springs, F}Jlo?‘ijion kP4 s18é(ﬁ5%?tllo% s 'c%ug@@?é tu,[af?a arﬁng‘ggrgeﬁ{n 9 T}F%D e‘fr?e?y
enbodi nent mmba&omata cmgﬁgmieémtemteciﬁﬁbvémbmmﬂm@li}odm&fzoa dan‘.)ﬂheant bunper

f or med fromr bber . or f 049] Fig i.s diagram of an e ectronic
devi ce 170, CEERNgaRtisp R Swdt%alﬁ ChmeBR IR BRI oKD %Pésent

i nventi on. dbLgceHROEERR00! %ﬁdgﬂdf@ﬁmﬁ@e hom6vahahdditorbhgsnd: 10, hovever
instead of relying on a ginbal féature, the electronic device 170 utilizes
a bal | and sutches sqneoraend/gpthe keovabl y coupl e the displ ay deV| ce 122 to the

housi 2 h f
e 5o 005 Thelslind B ofithe iRy devioe bon Sm L RBe0 A0 T fBRE O Tuot i1
nul tiple didiflehtdNechaliB@B ik lideHeCor &xgmpRitHaget] bQardlfeflts Siollay deVI ce 122

thereby allowing a plurality of button zones to be created. [0050] Fig. 13
i s a di agr a#eBEcTRtS PR thediic a@\nfd@sqg@chanwn&@élewagw&ésmytd@mﬁto #l ternate

embodi ment @gstglgﬁlgﬁﬁsﬁfé%tlérpgﬁﬂ% e thogéngﬁé?)gle%&ts Iﬁa"} %éo o@rt {o those

shown in Figs however ment |sp ay 128 and
t ouch scre&splﬂ.ﬁdbvme&ofshdeadthdmyptms partlcul ar enbodi ment, the cover 134

des th th h, tches 140. F
arple t nOOMICHEnT saa0 43P ey AP ORECREREOLE i FRETRBRE om sur f ace
.of the covewﬂ%ﬂe &hbdd'i&ﬁerﬂ%'f'tﬁéﬁﬁéa%ﬁtm@éﬁﬁ@n afhelehteirsmYy Bévidedzounsiefopeat h the top

wal | 148. Furthernore, the display 128 and touch screen 130 may be
support ed i ¢xamplg oogzﬁsmmdm therelaghraie dededshowa in Fig &b| Ehedeatonicidgyicyi a one or

2 per Spect A0 a5 i e e 227 RARBE SO B B TRb 8  rhchmie O o

enbodi ment ¥4 it benfipuesiatentlBacant tledtrical bemporRatsod tHelatevhic @edod200s simlar to
t he enbodi rrents descrjbed above in that different input, si %ng S . are

gener at ed wHeldingdhg skigabls display dewige 222 andropaired gircwiby |a§§°81ﬁ'ée @ater . unli ke
those el eCtAﬁH&fgg@ﬁé’lb&ﬁs Shpgh?%irﬁftk@gﬂlaﬁnﬂﬁaés%ﬁ opndh2d" ifoinrko‘hnﬁg“:I udes a

sliding display“device 2
access to the display device 222. The slidable display device 222, on the other hand,

includes a display 228 and a touch screen 230 disposed above the display 228. In
order to support and protect the display device 228 during movements, the display
device 228 may additional include a platform 232 disposed underneath the display

228 and a'transparent cover 234 disposed over the touch screen 230.

{k [0055] The transparent cover 234, which may be formed from a clear plastic material,

may be part of the touch screen 230 or it may be a separate component. Furthermore,
the platform 232, which is formed from a rigid material such as plastic or steel, may
be a part of the display 228 or it may be a separate component. The platform 232 is
primarily configured to help form a rigid structure to prevent bowing and flexing of
the display device 222. In some cases, all the elements of the display device 222 are
attached together to form an integrated stacked unit. In other cases, the cover 234 and
platform 232 are configured to encase the display 228 and touch screen 230. In fact,
in cases such as this, the cover 234 may be configured to distribute a majority of the
load exerted on the display device 222 to the platform 232 thereby protecting the
display 228 and touch screen 230.
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tilting display device. As shown by the arrows, the display device 202 is
configured to slide relative to the housing 204 in order to generate
various input signals. Al though the display device can be slid into an
infinite nunber of positions including various diagonals between the
arrows, i WO2H®/088498ist r at ed enbodi ment, the display dendmes28B@28631 confi gured
to inplenment four clicking actions i® directions towards the sides

206A- 206D. [0052] The clicking actions are arranged to actuate one or nore
nmoverent i [(W56kincmrderdoprodireectiie slikknglastivhghhdisplindeva@R22isdispased di spl ay devi ce

202 noving_froma ce 2006/ Q884 S2005102867 position to
a side pos ?Nlltﬁ%’na ﬁ%@%eggg(édﬁ%eo‘%gg}% eegﬁnﬁgé@gr%erl{?rﬁ@y %lé?dgaﬂ’.g d%ﬂglgsr?%)ﬁlvenent
i ndi cat or stokeesivOmb efdsrof thet displat deice TRV eiethe demih odihs Rhawed®0iicse 202 duri ng

the clicking action and tqQ send signals_corresponding to.the povenents to a
cont r ol | er g&Ferally fized feeqnsiain thefilsplayieyigp 22510 tﬁagown Wil 68 movenent

I ndi cat or Sr%iﬁ' ?sliﬁﬁg%lﬁlgt)&ﬁentﬁﬁ%ﬁlfvﬁl, ?r%%%el @ﬁ)eig if(léf;/ned[bg(ﬁgﬂ wlﬁ'%fl | di ng

action of t i sp evi ce 202 can be provi a variety o di fferent
mechani sns of the honghimgP Fcmd @xewe sepmnestimetures?4dthyg ementdss awayt frem thear r angenent s,

d the like, t hapi | | the dj splay deyice to at

Meast ol i d8p waltd A e BB T e 1o UK B OE Beces may al 5o

al | ow the eflirg ﬂ)én@‘]hf stend Edusing 234 df dide th BRle ¥r ¥ nitlydney spaR @p4diallefi§ih 15A and
(0]

15B are di agrans an el ectronic device 220, in accordance wth one
enbodi ment (asfshew®). guebemriors, thedawpowpporh#rustuse 244mpy: belavingsra 20 nay for

examl e COLLERRRNELI R RB98 (NGB YL, BOMLlD, Eiund uudiley ©f o roni ¢

devi ce udes a di's evi c .sea I'n a housing

224. The hditssttgAltdAdtivedy, onlyfthgplatdeint marbedigsnsed trithialthettanngd] conponents of
<t he el ectroni vice 200 _including the slid e dj spl.ay device 222 and
control ci i@ﬁﬁl ﬁiﬁe ops chtoégletl%’?reﬂg?q{@ Smm%g@gﬁa%% ude adiictionEshousi ng 224

typically bpwwﬁﬁo@auae@w Marte bnd B ra@ﬁf&{jiﬂa%rew%ﬁ stickBord Bwelinspl ay

device 222. The slidable display device 222, on the other hand, includes a
di spl ay 22&eahsplay device 322 endibn I¥30 seipopstuchusi?dd avhehéheddisnidyadevizt®8. I n  order

R REART R A Y R R
di splay 23f&pRRdevicé 22NGRPRAISOInchiaY & frictiddlesH iPow Factvmanrfhde touch screen 230.
[ 0055] The transparent cover 234, which may be fornmed froma clear plastic
mat eri al , Alternatively or additionally, the top surface of the display device in the location of

the channel and/or the bottom surface of the top wall 242 may include a frictionless or

low friction surface. By way of example, the frictionless or low friction surface may

be formed from frictionless or low friction material such as Teflon, Alternatively,

roller bearings may be used.

[0058] In most cases, the display device 222 is suspended within the channel 240 via

one or more spring elements 250. The spring elements 250 are disposed between the

sides of the display device 222 and the side walls of the housing 224. In the

illustrated embodiment, there is a spring element 250 located at each of the sides of

the display device 222. In most cases, the spring elements 250 are centered relative to

the display device 222 so that the forces exerted by each spring elements 250 on the

display device 222 are equally balanced. In essence, the spring elements 250 bias the

display device 222 so that the display device 222 is centered relative to the opening

226 in the top wall 242, In order to slide the display device 222 from the center

position to one of the side positions, the biasing force provided by the spring elements

250 must be overcome.

[0059] In order to generate input signals based on movements of the display device

222, the electronic device 220 further includes one or more sensors 252, such as foree dor



may be part of the touch screen 230 or it may be a separate conponent.
Furthernore, the platform 232, which is formed froma rigid material such
as plastic or steel, may be a part of the display 228 or it may be a
separate conponent. The platform232 is primarily configured to help forma
rigid strWMYWPEBEIprevent bowi ng and flexing of the BCEPSM9S/atearice 222. |n
some cases, all the elements of the # splay device 222 are attached
together to forman inte r)at ed stacked unit. In other cases, the cover 234
@6%%

and pl at f §FuFitVgesksiers Hrieeruees aleadsslls ispasedhieyeen s disrlad ouch screen
230. In fagkyice 4 -l : : gmg% C l.,gured to

di stri but e(agwﬁ%%%hraﬁ?;ﬁ%?&l{é%g zg%éﬁa%bzofg{ru?gﬁ%g%%ﬁg% |sprszl}§0dgg}§§§e 222 to the
pl at f or m 23ges hEsepkors pFmenitarrilge prssurecixsyiddann tAAB btk moviap dsplagen 230. WO
2006/ 088499 PCTL1IS2005/ 028671. 18 [0056] I.n order to produce the sliding
2cti on,  t haeHPL g R ELoIERry Eugaes Seals WhP e foke CHARdT 240, The widt h
of the chappgleteAfided ﬁnﬁl@?vﬁi}ld’fe&h&ﬁl@, MAthedhdBES b P Bevid22Na6Rirdethehe ends of
t he display device 222 and the degt of the channel 240 is generally sized
t o const r aifiRt 968508 28D repprewses e FRRzensor 2 Heandg sireryltdpept wightle atleeavi ng r oom
for slidin g?q I | . wal | 242
of the hou eﬁég%th tgﬁ?ﬁgr ??V\%gy 2%%%8%&@?% ul}?t% ié]lig% b%}lﬁlo{o@%dlg‘?i@?ﬁﬁes away
fromthe 9N0elnhk ilhi2dfiedEmbbdimbmniiticR¢hsBR4252 dfeaatiachvdrto epasing 324 uct ure 244

may span the entire |length of the hqusing 224 fromside to side or it may
only span &eptsenils spriag Wem(zégag‘iig\&%)o‘.m%n ernore, the |ower support

structure 3ddsoTRefREndd Mgl 864 ahd 16’@,%’1@ REBbdiRfent d¥e %‘.qlﬁsxifiﬂg)e%géjcﬁ()% shown) or

it maybe a separate conponent attache t hereto. AI1 ernatively, only the
pl at f or m mey gteated et pib skacbridrtthsalect h dbuitdnaioatete, a jgo plaesttheir fiogersurticace of the

‘. ower suppart structure. 244 may include.a fri.ctionl es or..low friction
sur f ace toq@ﬁﬁg %O{tﬁ%g@ﬁé Pﬁ‘@xea%&at?ﬁsgﬁe&ﬂbef SR %"éﬁ@@?é‘kﬂ%ﬁ i \een the
di spl ay dewfgie dedidedtiftoh ftdroWBlriBIHINg, thetfords broveled 44 thdBipet teridi spl ay
device 222 is slid therebetween., Alternatively or additionally, the bottom

surface of aghast the spsingforgeof the sprie elemenis 258 dispesaddetweenthedibpday ess or | ow
friction s | vply ! |l t Lhace of the

di spl ay de\%e%%g?%z ?“ﬁfetﬁggg%iﬂgo%%%: %?ﬁglg%ehgﬁéqn%ﬁd Ogﬁ%(ggpl{'sﬁcgevﬁcgtzégﬁﬁesur face of

t he top walihse24@ dedpyr intecthel dieanaelfsedtivhi2d0A edslealic oppovitd endds feamovediibiace. By way
of exanple, the frictionless or |ow frictjon surface may be formed from
frictionl ed9t gptirplyfrom &‘EW@‘?@F&F@W %IOBsWéW?é%OPPQFIFeGH‘? chanpelsgeftonyel y,  rol | er

bearings meyoRe AlsRGdisplay device 222is inserted deeper into the channel 240A, a greater

amount of force is applied to the sensor 252 through the spring element 250. Once a

pre-set limit has been reached, the sensor circuit generates a button signal that may be
used by the electronic device 220 to perform a control functions such as initiating
commands, making selections, or controlling motion in a display.

[0061] Fig. 17 is a diagram of an electronic device 280, in accordance with an
alternate embodiment of the present invention. This embodiment is similar to those
shown in Figs. 14-16, however unlike those embodiments, the display 228 and touch
screen 230 are fixed. In this particular embodiment, the cover 234 provides the
sliding action for engaging the sensors 252 rather than the entire display device. As
shown, the cover 234 is retained within the channels 240 and suspended by the spring
elements 250 while the display 228 and touch screen 230 are supported in a fixed
position undemeath the slidable cover 234 via one or more posts 282, which may
include shock mounting features.

[0062] Fig. 18 is a block diagram of an exemplary electronic device 350, in
accordance with one embodiment of the present invention. The electronic device

typically includes a processor 356 configured to execute instructions and to carry out



[0058] In nost cases, the display device 222 is suspended within the channel
240 via 4 . one or nore spring elenments 250. The spring el enents 250 are

di sposed between the sides of the display device 222 and the side walls of
the housing 224. In the illustrated enbodinent, there is a spring el enent
250 | ocavediosnssasech of the sides of the display devPEEBEISOBATIpst cases,
the spring elenents 250 are center@l relative to the display device 222 so
that the forces exert. s 250 on the  display device

d.b h i el
229 ar o eqteTpnE At mt fleeb Rt dtine S b HoR G EPRIARISITE BRS¢ h
i 5pl 2y deieoPRR cind1bBomishinlyS ik Dot 9 RR2drfrof BEIAI @Al [ ve Lo

the opening 226 in the top wa . In order to slide the display device
222 from timenipeatiey of ippk and owtputslatarhetvoden chmperiatts qidis dléatmosic dewiee bi asi ng

force provided.by the spring.el.enents .250 nust .be oyer.cone. [0059] In order
to ge ngr at %H)I %%rosﬁeﬁsﬂﬁggsé %"%&3 dmgﬁmf‘?ﬁt\eig 7B ﬁtsglg%f ohyp, gllgﬁlglﬁ ?1398 evice 222, the
el ectr oni cydRiplecetectizdd] Eotifdhefits] P& dre@BleONRiods aldBitene e nabe uddlor such as

fortes ee: WD 2006/ 088499 PCT/ US2005/ 028671 19 sensitive resistors (FSR),
strai n gau@edresesspidnd, dsluding dedicpled epernaddedprogessorgsiagle #yrposfevi ce 222 and
the housi ng. 224 i Ebn%ﬁexj RGRt 08 O e spring el ements 250. These types of
sensors 252 nonitor the’ pressure exerted on them by the noving display

devi ce 222{00adldncnost casks, therprodessoy 366 togethtesitls agopdrainglsgstem loperfites e r eaches a

predetermined |limt. By way,of .exanple, , sligding the display device 222
towards t h‘éxeciﬂgﬁ‘”g@wgﬁ%dﬁﬁéi B@H‘b‘ieé’glg&e Qai% ﬂﬁ%@%ﬁ?y%%ﬁd as a result

I nput sl gnéér&sﬁdxﬁto%ﬂ%%ﬁdpeﬁﬁk% $/818m9 kuchd WY, IHES aliiaahgek ked t he housing
224 or to the display device 222 "In the illustrated enbodi nent, the

sensors 25Palar @S artakiemetivelvtotsheciH pumiopgompating spstematich hethegerusegfos) ement 250

o T M AL R M T T

feature, aothgedonubs edd dndidatafrhaigesidewithine mémgrydlock 368 tek ist he di spl ay
device 222 and, slides, the display device 222 in the directiaon of the
desi red buPPBivesAUPled tbhe PFRFESSPT 3100 Jlempry blosk a8 grrsdlyaioW¢es e fi nger

wor ks agabﬁéé tolshtFe é%ﬁ%ﬂcﬁﬁ% %ﬂe?i c%fta &Q&ré%ﬁ%ﬁ% eﬁﬁ%{&& &videdsgPayed bet ween

the display device ousli ng nore, one end of the
di spl ay dewiag ef @a#hpis; thei meaory bibckl 86panay imfuwletReed- CninMemose@ROM), 240A whi | e

2408, i CRAFETbASEST DETARB S ar SeE o 2Btk ks |t ho di spl ay devi ce

222i s i nse|dogd] URSHSHronM Rvich 856 HBd iRludHPMovdIOASALEE6S that is
operatively coupled to the processor 356. The display 368 is generally configured to
display a graphical user interface (GUI) that provides an easy to use interface between
a user of the electronic device 350 and the operating system or application running
thereon. The display 368 may for example be a liquid crystal display (LCD).
[0065] The electronic device 350 also includes a touch screen 370 that is operatively
coupled to the processor 356. The touch screen 370 is configured to transfer data
from the outside world into the elecironic device 350. The touch screen 370 may for
example be used to perform tracking and to make selections with respect to the GUI
on the display 368. The touch screen 370 may also be used to issue commands in the
electronic device 350.
[0066] The touch screen 370, which is positioned in front of the display 368,
recognizes touches, as well as the position and magnitude of touches on a touch
sensitive surface. The touch screen 370 reports the touches to the processor 356 and
the processor 356 interprets the touches in accordance with its programming. For

example, the processor 356 may initiate a task in accordance with a particular touch.
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anount of force is applied to the sensor 252 through the spring el enent 250.
Once a pre-set |imt has been reached, the sensor circuit generates a
button signal that may be used by the electronic device 220 to performa

control functions such as initiating conmands, meking sel ections, or

control | i WG KB i n a di spl ay. [0061] Fig. 17 is a CRGIUmMS0L362N
el ectroni c device 280, in accordance?lwith an alternate enbodi nent of the
present invention. This enbodinent is simlar to those shown in Figs.

14- 16, homé\ﬁbdlcéﬁqd praseishbera bevsedtiiopeoress towdhes Wicalbi and redige dpmandolgeh screen
230 are f| 4@&&&&&%5&&1?#&&&%8‘1' ment, the cover 234 provides the

sliding ac engagi ng sensors 252 rather than the entire display
devi ce. As[OOS’VI]OT\IIIe totittesocarned70 284 be daded oaisarssthgedhnblogies énctiding rit 80240 and
suspended (51 aBrl ng el.enents, 250 whil e_the displa \y 228 and,,touch screen
230 are. subBUFS EEAPRFIETY SeREE THURIE PORPErIBRHRSOR U CPS BUGver 234 vi a

one or nor g.Rgst Fu@]&%mo%%hoﬁ'@%creérﬂﬁh*‘g@bafsg@ﬁﬂfsﬂgl@fibbin'@genfsﬁgtoyr es. [0062]
Fig. 1S is a block diagramof an exenplary electronic device 350, in

accor dan c embﬂtmlrtb nensirgh obinglepring sensing ignapahdeof ey énstmgumshmgrvesm ectronic

devi ce in oce e i nstructions
and to car Mm@bﬁ%ﬁ%gﬁgémﬁ&aﬂﬁ%ﬁﬁ%gp %@gﬁg@ﬁﬁggﬁ%&gﬁ% ﬁs associ at ed
with the ebammqne@amlemmee Eﬁ_/&ﬂaycﬁtéﬁ(alﬁ?ﬂa,@ﬂo&chwﬂdeﬁgvhlﬂﬁdahlbemm&reuﬂ etrieved
for exanple from nenory, the processor 356 may control the reception and

mani pul at i @rﬁhewnmb@ﬁscabmi 19 §S3tRr dﬁ%@%ﬁ%a@dﬁﬁﬁwwkﬁmw -el ectronic
device 359, ei{éﬂﬁp‘ifc cﬁ?ﬁ&" 1@?@0 §AN & WLMT STRIgNE” ffthp, multiple

chi ps or ectrical cdonponent's e, varlous architectures

~can be usedniMay 6, 2004, pnd:wbmhoshﬁ&ﬁrmmnpxiratddhgenhé@we&mneor enbedded
_processor, si e pur os rocessor tro | C, and so forth. [0063]
| n nost caé@%ﬁg?i‘r@%ﬁ‘g’é e@@élctdﬁlj‘@? é%&‘é%g@rf&??%es%ff%tﬁféﬁn oper at es

to execut %{)ﬁlféﬁ%"é}f%rtoﬂ%%e@ﬁ'g7@£1ﬂ‘16‘6&1tﬁﬂ'§sﬁé§t§ofjﬁk%lecfrr&ﬁc aegEdgoNg syst em nmay

correspond known operating systens such as 05/ 2, DGS, Unix, Linux,
and Pal m bsedon thd gesturest iGeakmplly Epeslgeglaeﬁestpmlpds@ed@éaétﬂln@ system such as
t hose used. for se.a a di a

pl ayers). %ra%c oélr@l} ?Png (fglr%e thagfﬁléalp CFTr?pOLV?EST m(%edsé’ egﬁé Pléu %gy resi de

within a rragamyoﬂsl bk gSies May bé madOffrugh iviedug had)phe thotdpdriicilgtyocessor 356.
Menory bl ock 358 generally provides a place to store conmputer code and data
that are ud@gerpyotione Altemptivaly er @émoa@lysgw gegiyres may be made with a stylus.

In all of these cases, the touch screen 370 receives the gestures and the processor 356
executes instructions to carry out operations associated with the gestures. In addition,
the memory block 358 may include a gesture operational program, which may be part
of the operating system or a separate application. The gestural operation program
generally includes a set of instructions that recognizes the occurrence of gestures and
informs one or more sofiware agents of the gestures and/or what action(s) to take in
response to the gestures. By way of example, gesture methods, which can be used
herein, are shown and described in greater detail in copending and commonly
assigned U.S. Patent Application No.: 10/903,964, titled “GESTURES FOR TOUCH
SENSITIVE INPUT DEVICES,” filed on July 30, 2004 and which is hereby
incorporated herein by reference.

[0069] The electronic device 350 also includes a detection mechanism 380 that is
operatively coupled to the processor 356. The detection mechanism 380, utilizing
movement indicators 382 such as switches and sensors, is configured to monitor
movements of the display 368 or some component thereof (e.g., cover), and to send
signals indicative of the movements to the processor 356, which interprets the signals

in accordance with its programming. In some cases, a dedicated processor canbe ik 1tz v



way of exanple, the nenory bl ock 358 may include Read-Only Menory (ROV,
Random Access Menory (LAM), hard disk drive and/or the |ike. [0064] The
el ectroni c device 350 al so includes anovabl e display 368 that is

.operati vgé}/ coupled to the processor 356. The display 368 is generally

conf i gur & 1086/038498pl ay a graphi cal user interface (GRGT/URAIS/ P8OV des an
easy to use interface between a usér of the electronic device 350 and the
operating systemor application running thereon. The display 368 may for
exanpl e besgd foigedess the yrpveamendisigapia pnd redmye derpoé §9r thivmai psesessnorf devi ce 350
al so incl uch.screen 370 that is operatively coupled to the
processor%gggl.e&[f]&?gc e%hc%h screen 370 is configured to transfer data fromthe
out si de Wol00TD] i Axtmeritiogediteut, rtheimovatdy disaB33d3. is dhiefiguesdab nsatieen 370 may for
exanpl e be used to performtragki and to nmake selectjons with respect to
the QU dRe ﬁrgcaéiagtﬁptgg,s@g]@ a?ﬁé‘a&gﬁ’c‘:‘ﬁorﬁ@ﬁg@ﬁggvﬁcwJQW%kbghﬁsed to issue
commands g i5h F {e@UcfrofE Ybh&: 50 Yan HRFEL bEhiSed BYEARLCIRLHom /0. Whi Ch
is positi onseﬁldaﬁﬁglfront_ of t?le di sfﬁ ay :3%8, recognel zes t%uches,oas wel | as

t he E\OSi t i theoutside waydiinta the Etkfctmniuﬁihva'se 0. ﬁl‘hbddnplay reging irtajy \or aamplﬁce. The
3561 nt or pFOP Oyl ghroRebet R ISR eV 1Y FER iR A g kor exanm o,
t he processktichavitgspedi thited @URok BRKisphyd68.0r dance with a particul ar touch.
WO 2006/ 088499 PCTI US2005/ 028671 21 A dedi cated processor  can be used to
process t olf8fldn paeaarfigulgnfantodimet obibparen srveniems thealortiprisdediedsr of the

el ectroni Cuddewieg %bode%gﬁ%%})om?o ﬁéﬁ#ﬁ%}dﬁ%{fﬂ?fﬁc AP ERYiDEn ARG s ENS! NG

t echnol ogi es i ncludin t not 0 capacitive sensing, resistive

~sensi ng, sis isdbemoy tettern Vieué heldtsicary, that tief edectronivalelick és typioaltyher nore, t he

touch screen he .based,on singl e poipt sensin r | ti.poi.nt sensing.
Singl e poi PRTATMERIRP T Relh B e pn s My cEpec st and SR osRBia ¢ ouch,
whil e mul t hppusY Ezansleder Hand halaalitesThclideHD A WelhianBhonek,VRlig t ouches t hat
occur at the same tinme. By way of exanple, a touch screen which can be used

herei n i spleyess-sarelsiteplaydry atfleo playersgaae pdavers)| Caneraso AR CEd conmonl y

assi gned mOtFﬁ%é@&g’ ﬁﬁ%%h tion No.: 10/840,862, titled "MILTI PO NT

TOUCHSCREEN, , 2004, and which is hereby incorporated herein

by ref er enpo72][104@%eld dle@ife qeaikes mhybe diteetd hpoheshadvd 6feraid oftyo-be desi gned
to recogni ze gestures _appljied to the touch screen 370 and to control
aspect s of handed enegationo i enedeardegoppsaiion, a single hand is used to both support the

device as well as to perform operations with the user interface during use. Cellular
phones such as handsets, and media players such as music players are examples of
hand held devices that can be operated solely with one hand. In either case, a user
may grasp the device in one hand between the fingers and the palm and uvse the thumb
to make entries using keys, buttons or a navigation pad. In two-handed operation, one
hand is used to support the device while the other hand performs operations with a
user interface during use or alternatively both hands support the device as well as
perform operations during use. PDA’s and game players are examples of hand held
device that are typically operated with two hands. In the case of the PDA, for
example, the user may grasp the device with one hand and make entries using the
other hand, as for example using a stylus. In the case of the game player, the user
typically grasps the device in both hands and makes entries using either or both hands
while holding the device.

[0073] The display actuator of the present invention is a perfect fit for small form
factor devices such as hand held devices, which have limited space available for input
interfaces, and which require central placement of input interfaces to permit operation

while being carried around. This is especially true when you consider that the



based on the gestures. Cenerally speaking, a gesture is defined as a
stylized interaction with an input device that is nmapped to one or nore
specific conmputing operations. The gestures nay be made through various

hand, and nore gartlcul arly finger notions. Alternatively or additionally,

the gest WYQ¥584%e rmde with a stylus. In all of the€wusmes®ssthe touch
screen 370 receives the gestures andthe processor 356 executes

instructions to _car I’g t oper ations associated with the gest ures.

addi ti on, ft‘%‘i@n‘%’é}‘:ﬂ? € Reviens hayg bz fqimerss inje 8 single hopé heldidsyise pr ogr am
whi ch may ( pg &festbﬁsgﬂg Bint, réiéﬁ'&?fﬂ géhf’eafgéf?&é&?ﬁle%@{?ﬂcé gRtion. The
gestural ratlo gram generally includés a set of Instructions that
r ecogni zeshoum dbﬂnmpmmybtﬁttcgleanmmmhamwithout decréasfngrtm;mmeftbw nmore software

odeTures, Rt e AR B aihen ERRBRR el are
shown and oﬂeﬁé:ﬁgebemfha ﬁé@@di@gthel@&@bfthbae\ﬁ@mﬁasdlea@toadwm@pwm ae assigned
U.S. Patent Application No. /903,964, titled "GESTURES FOR TOUCH

SENSI TI VEDPﬂPlgPTEEEWId@EQ arfdilneéta on July 30, 2004 and which is hereby

I ncor por a ?%@E&h@&s@ﬁa&% 10 r@gﬁl et‘aglgtgltheTﬁ}SdﬁLﬁ%{eWlec dﬁ%’egfa‘?e 350 al so

i ncl udes I on nism OpEer a ‘tou to the

processor 1&56he ddvicedotiging)] e dispLly prosets 818@1sualt1nfohi.'1aﬂitg1 asBavyRewith | ndi cat ors
382 such as svvltcheﬁ and, sensors,, IS co&l gured to _nonjtor npovenents of the

di spl ay 36he bandhsitelectronis iewice.oHiledhs mechagical achonefthe disalay gndend  si gnal s
i ndi cat i ve,afinll e BRHERRREWR! &F thdBufd &?&ﬁgﬂfw&éﬁle Mﬁﬁt%@eah@ﬁ%@%e\ﬁf s the

signals in accordance wth i"ts programmn I n sone” cases cated

-processor tcaﬁerb@ivmhthehmd@@@d&mﬁm@(ﬁhe{maca@%mnthz@fused to pr ocess
the novenen ce_de r t LN processor. of th
el ectroni cfe(gllé:\(?lt %Pplﬁs%%}?ﬁ?‘ﬂl? n’&gﬂ 3‘@(?\9&%? (ﬂé%l%%oas‘gbl? Lagy %aﬁF ay 368 i's

conf i gur ed:oir@ldﬁalyrbﬁmalatermphaehealotmmm&lwm@lmoaﬁt@ CAé £iealik ghdout ton, a
sliding switch or a joystick. The display region of _ the el ectroni c device

350 can trb@n@rhélfiélqsaomg deVisomaY FPSRIp oalé{tfavw isplay pad BRInPPUBECNELId i nto t he
el ectroni G.de Fﬁé{i’ V1£H§mgfe?&%i¥o§%§eq{hgﬁc typlé‘aghﬁg{gnﬁh&m% ged to issue
e evl ce

conmands in ctronic and e sel ecti ons
with res pamth ma)brekks gahll ordmek)hmdinsmﬂnay:as%&n YeQfade] sniatieowithquar t i cuI ar

cor  espond P G arbBP RO el bR RO aED .
electronic device especially those hand-held electronic device that are operated using
one hand (some hand-held electronic device require two handed operation while
others do not). Altematively, the screen size can be made larger without affecting the
size of the device and input functionality, i.e., the display can be made to substantially
fill the entire front surface of the hand held device.

[0075] In one particular implementation, the hand held device is a music player and
the display actuator is configured to substantially fill the entire front surface of the
music player. The display actuator is the primary input means of the music player and
in some cases is the only input means. Furthermore, the display actuator is configured
to generate control signals associated with a music player. For example, the display
actuator may include button functions including, Select, Play/Pause, Next, Previous
and Menu. Alternatively or additionally, the button functions may include volume up
and volume down.

[0076] While this invention haé been described in terms of several preferred
embodiments, there are alterations, permutations, and equivalents, which fall within
the scope of this invention. It should also be noted that there are many alternative

cialvays of implementing the methods and apparatuses of the present invention. It is



f As used herein, the term "hand hel d" neans that the electronic device is
typically operated while being held in a hand and thus the device is sized
and di nmension for such use. Exanples of hand hel d devices include PDAs,

. Cellular Phones, Media players (e.g., nusic players, video players, gane
pl ayer s) WOOAI#IB899 GPS receivers, Renote Controls, afel/PHEYREE! [ 0072]

Hand hel d el ectronic devices may be2directed at one-handed operation or two-

handed operation, In e- handed operation, a single hand.is used to both
support t hiberefag Fﬁgldﬁg B’Wéﬁ!er}%@wlﬁg pnendnd flaipe ngrg@mget% aspnqlyng @by i nterface

dur i ng UsegRlibtidts, pdhanesns %&e@mﬁd%%@wuﬁmh@ﬁ@é %irl?c' A 8EcpeSuCh as
musi ¢ pl ayers are exanples of  hand held devices that can be operated solely
Wi t h one hefiitie plesenéintviemtioncase, a user may grasp the device in one band
between the fingers and the palmand use the thunb to nake entries using
keys, buttons or a navigation pad. In two-handed operation, one = -- hand is
used to support the device while the other hand perforns operations with a
user interface during use or alternatively both hands support the device as
wel |l as performoperations during use. PDA's and gane players are exanpl es
of hand held device that are typically operated wwth two hands. In the case
of the PDA, for exanple, the user may grasp the device with one hand and
make entries using the other hand, as for exanple using a stylus. In the
case of the gane player, the user typically grasps the device in both hands
and makes entries using either or both hands while holding the device.
[0073] The display actuator of the present invention is a perfect fit for
smal | form factor devices such as hand hel d devices, which have limted

_space available for input interfaces, and which require central placenent

P

of input interfaces to permt operation while being carried around. This is

~especially true when you consider that the WD 2006/ 088499 PCT/ US2005/ 028671

23 functionality of handhel d devices have begun to nerge into a single hand
hel d device (e.g., smart phones). At sone point, there is not enough real
estate on the device for housing all the necessary buttons and sw tches

W t hout decreasing the size of the display or increasing the size of the
devi ce, both of which | eave a negative inpression on the user. In fact,

i ncreasing the size of the device may | ead to devices, which are no |onger
consi dered "hand-held."” [0074] When the display is incorporated into the
hand hel d device (e.g., integrated



into the device housing), the display presents the visual information
associated wth the hand-held el ectronic device, while the nechani cal
action of the display and possibly the touch sensitivity of the touch
screen provides the input nmeans necessary to interact with the hand-held
el ectroni c device. The display actuator can therefore reduce the nunber of
i nput devi ces needed to support the vice and in many cases conpletely
elimnate i nput devices other than t di splay actuator. As a result, the
hand- hel d el ectroni c device nmay appear to only have a display and no i nput
means (or very few). The device igqthgygfore nore aesthetically pleasing
(e.g., smooth surface wth no breaks gaps or lines), and in nmany cases can
be made snaller without sacrificing screen size and input functionality,
which is very beneficial for hand-held electronic device especially those
hand- hel d el.eaiintegrat impavowputtdesice aoepeipimgat ed usi ng one hand (sone

hand- hel d el ectroni c device require two handed operation while others do
not). Alterabausingl y, the screen size can be nmade | arger w thout affecting
the size of the device and input functionalit i,..e., the display can be
made to subsdispley tiet povesityla gimbalastipn eelative i thehopsie® of the hand hel d

ﬁEZI e hl 232\?5%{?.%? g’ é‘ff% b %bbé?)Lfile@&a”Fa&???é’lt s ?@Er}aggefg 9@9@?@%{%&% fy 1 ﬁh ;
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in ternms of several preferred odinents, there are alterations,

per mut afov@huer BirGuealisl ofaheetatish scvdeh @hd fakch sofiediion by poliéing &D@graplfucilmbj:‘ect
invention. It should also be noted that there are many alternative cis *ays

of i npbethenlispiey while gimbilogsamhd appar at uses of the present.inwention. It is
WO 2006/ 088499 PCT/ US2005/ 028671 24 therefore intended that the foll owi ng
appended cl aimogerhent ideteetiquretabdniam donigured tocgeatrate signals vdiendhadispasis
permnut ati ons, and equivalents as fall within the true spirit and scope of
t he prBwEed; therpjgnalsihsing ipdicative of at least one predetermined movement of the display, the
display being pivotable in multiple degrees of freedom so as to signal a plurality of different user
inputs, each of the user inputs being associated with at least one of the multiple degrees of
freedom, wherein the display translates between an upright and a depressed position relative to
the housing in order to generate input signals based on translational movement of the display.
2. An electronic device having a housing and a display device, wherein the improvement
comprises constraining the display device within the housing while permitting at least one
component of the display device to be moved within the housing by a gimbal action relative to
the housing so as to signal at least one user input,
wherein the gimbal action of the at least one component of the display is configured to
enable the at least one component to float in a cavity provided in the housing while being
restrained within the cavity, thereby enabling the at least one component to pivot in multiple

degrees of freedom relative to the housing and enabling the at least one component to tilt

sufficiently to depress an actuator, the display device comprising a touch screen comprising



25 CLAIMS 1. An integral input/output device, conprising: a housing; a

di splay that noves by a ginbal action relative to the housing, wherein the
gi mbal action of the display is configured to enable the display to float in
a cavity provided in the housing while being restrained within the cavity,
thereby enabling the display to pivot in nmultiple degrees of freedom
relative to the housing and enabling the display to tilt sufficiently to
depress an actuator, the display conp?@sing a touch screen conprising
multiple sensing regions, the touch screen enabling generation of touch
screen signals when an object is noved over the surface of the touch screen
and t ougitipieleasiht ALid%, Beidlich ReebPerAbikBRAkGAbn BPloBEE scr@ sidhglseileRkay Wwhil e
gi nbal i ng;; and a novenent detection nechani smconfigured to generate signals
when t bbjecliispbaad dver theauebce dfhiee Bugnatenhad ngch sdédidhibyobdiingto 4 east one
predet erm ned novenent of the display, the display being pivotable in

mul t i plgepbiegrobgst of thedéspthyreswe adiile ginshadjing|th@atgeast ad dcoynpohendibeingr ent user

i nputs, each of the user inputs being associated with at |east one of the
nul ti phivotiblerie amiltafle degresschd Micedshe pepsiosizaaldi Pplakiyy afidifferpatiuser ippteash an
upright and a depressed pgsition relative to the housigg in order to

gener atEthenpainRigira sassedded wibh gt lgpst pas plohamuifinledssseesof fieplomyvesiesy,. 2. An
| ectroni ¢ devi ce havi i d a.di devi ce, .wherei.n t
CIor ov A B EP B L ST e s Phap e 3P e B b TRt e Bt ng

while permttin t least.one. ¢ onent. of. the displa Vi t.0o_be noved
it hi ookl g el ARG BT P Boala® Bt Prdt s S fudngs 15

si gnal i:aput, wherein the ginbal action of the at |east
one coﬁ%%ﬁ%h?§%?9€ﬁgﬁgfg%1§£ is configured to enable the at |east one

conponent tQ Al e@Rbirdric fevi@Vdst¥cifell QVEISRID Ivihel IR tHRAWSIR G Mk |s6rvBeisng
restrained wthin the cavity, thereby enabling the at | east one conponent to

pi vot iphimAky dsePinut HEGaGes fof the cRe@aR d&li@t i ve to the housing and enabling
the at | east one conponent to tilt sufficiently to depress an actuator, the

di spl ay devican eleciponis dévicetastrenitet irsclaige?) voleagin tiri digplB6devivelstivpd & thensi ng

regi ons, the touch screen enabling generation of touch screen signals when
an objoelytusersinpmsnethanign ferttbe slactfapedayfcet he t ouch screen and touch sel ection
by pointing to a graphical object on the display device while ginbaling,
the at | east. dmeleeEmpodiaiee asapdigd ipelgior bvhersin theglactpnie dgeige isechapheld eedom
so as to signal .a plurality of different user inputs, each of the user

i nput s clEIPHC d¥4Gei ated with at | east one of the nultiple degrees of

freedom vvhgr K'h8nd held electronic device, comprising:

a housing enclosing operational components of the hand held electronic device;

and

a display actuator disposed at a surface of the housing, the display actuator

including at least:

a display device configured to present visual information within a viewing area of
the housing, the display device having a movable component that moves by a gimbal action
relative to the housing,

wherein the gimbal action of the movable component of the display device is
configured to enable the movable component to float in a cavity provided in the housing while
being restrained within the cavity, thereby enabling the movable component to pivot in multiple
degrees of freedom relative to the housing sufficient to depress an actuator, the display device

comprising a touch screen comprising multiple sensing regions, the touch screen enabling



the at | east one conponent translates between an upright and a depressed
position relative to the housing in order to generate input signals based
on transl ati onal novenent of the at | east one conponent of the display
device. 3. An electronic device as recited in claim2, wherein the display
device serves as a primary user input nechanismfor the el ectronic device.
4. An electronic device as recited inRyclaim2, wherein the display device
serves as the only user input mechanismfor the electronic device. 5. An

el ectronic device as recited in claim2, wherein the electronic device is a
handhel d electronic device. 6. A hand held electronic device, conprising: a
housi regnenadeiteurhseeen sigaramhenapebien ismeyediayer the serfans of the taeslysiER  devi ce;
and a displ ay actuator . djsposed at a.surface of the housing, the display
act uatidf IOuchErIERHORGY APiTwaLY = xphicalabiast et dirias ey Ka M Bim i Beeit vi sual

i nf ti it hi Vi ew, ng. f he h I t h i spl devi havi
2 movabl e ComponRECHITHESRUISE ) a ! rodiet g Pardbt BBVt he housi ng.
cont i guppded IRy aEH R Rhe AT MERIR e AR Rind ARabR RUGEY 00 1 5

the hopsiBdolciSm sBSS Elgsi%r?ﬁ%'i)ﬁf-rfl?? Br\gitfﬂafdeﬂt LReipay %a¥h of ﬁl%ru%‘gﬁnltiﬂébl ing the

novabl e“conponent to pivot 1 n nu egrees of freedomrelative to the

housi ngirpUsédcik@nbitt & 16RP6RSS tRmakipade@fees biBecdbmb WA¥redEMb GRVaWIONPr i sing a
touch screen conprising multiple sensing regions, the touch screen enabling

27  gedoaipahém fratdlattOhetReshCanaphight (udal depisbsed pasitiobfetaive it thetivesn@inerrddrhe
surface of the touch screen and touch selection by pointing to a graphical
obj ecttogandrite inpussipmals bbsed aetravsl dtiongimbamenipf tidowableteaidnent. mechani sm
configured to generate signals when the novable conponent is noved relative
t o t he housi Ajg hardhelrbeleditonicodsivive e racitebinredpimi 6/ oherbinghe display dévidee  degr ees

of freedomso as to signal a pIuraIit¥ of different user inputs, each of the
user iingludes a diwilaygthesiplayhesy snfipurgd to rasent ereclradiefe ongphipt- e degrees of

freedom whereip the vabl e  conponent translates between an right and a
depr essed aﬁoiﬁ% F%JW%Q@WW@IWV{CH@S Frstied wgc?%lw Tvbiaein thodi ﬁwéﬂgwﬁput
signal s %qsed on transl ational novenent of the novable conponent. 7. The
hand h&Y aé%@k?ronic device as recited in claim6 wherein the display device

i ncl udes a irgp avy ndif81eHrGiL B%iBCAGciRAM LG FARERIPHEIRPlayiSHE: characters

or graphics.
movable component.

10. The hand held electronic device as recited in claim 7 wherein the display device
includes a transparent cover positioned over the display, and wherein the transparent cover and
the display cooperate to form the movable component.

11. The hand held electronic device as recited in claim 10 wherein the display device
includes the touch screen positioned between the display and the transparent cover, and wherein
the transparent cover, touch screen and display cooperate to form the movable component of the
display device.

12. The hand held electronic device as recited in claim 7 wherein the display device
includes a transparent cover positioned over the display, and wherein the transparent cover is the
only movable component of the display device.

13. The hand held electronic device as recited in claim 7 wherein the display device

includes a platform disposed below the display, the touch screen positioned over the display, and



8. The hand hel d electronic device as recited in claim7 wherein the display
is aliquid crystal display. 9. The hand, held el ectronic device as recited
in claim?7 wherein the display is the novable conponent. 10. The hand hel d
el ectronic device as recited in claim7 wherein the display device includes
a transparent cover positioned over the display, and wherein the transparent
cover and the display cooperate to %ornlthe novabl e conponent. 11. The hand
hel d el ectronic device as recited i& claim 10 wherein the display device

i ncl udes the touch screen positioned between the display and the transparent
cover, and wherein the transparent cover, touch screen and displ ay

C oopertednepdrént tovempbiigomaooabt the cmijy seredt, awd whérein thie digplay, towhisceen,12. The hand
hel d el ectronic device as recited in claim7 wherein the display device

i ncl uchespagent ceves pad platfompveperatestp foronthd nveble chmpdicapbftpe depdy dideei n t he
transparent cover is the only novable conponent of the display device. 13.
The hand Hél Eh%b@éﬁlﬁ@rﬂl?,w@@\?i%‘@%gs Tegigqdrip ¢lajim 6cvherein ?hevm@\raérewmmnmtsm ay
device , includes_a platformdisposed.bel ow the djsplay, the touch screen
posi tYIgFRFIUsFa2 itPogitioppaga seAad pasitiop rﬁk&ﬁ%@éﬁ%hws BOr4E5E] $GHED over t he
t ouch scngen and MQF{GJH t@ﬁ%djsplay, touch screen, transparent cover and
pl at FOPRYE SiEp At e dgterionmedhani¥By abl e conponent of the display device. 14.
The hand hgl fheceitka%ﬁth%@%&u%ﬁi‘é'£€ic§‘§s {e‘éffétdtiﬁ%ldnﬂ g%ﬁ%'rélh One %a%ie“cokﬁ%n vabl e
conponent "“slides between a first position and a second position rélative to

t he hgp%{éa bueve%gﬁﬁgﬁ t%gflg&g{,@ a (QRd J3RHbn $dIARRNo vﬂe%hsigg fesagthon

mechanism 15. ectronic device as recited’in claim6 wherein

the nnyablcanGAReRAMtvia ike dBic¥fiBfedpahiy@en an upright position and a tilted
position relative to the housing in order to generate an input signal via

t he det ectligpThdmegldaridsdiecirblic dEhice hafeditdieih dleh Sollic@ih ehedayv i @mpot&itt ed in
claim6 wherein the novabl e conponent s rotated about an axis relative to

t he hieusatadjabaut e abas rdlaivgemthedbesiagin angartto gergrat avinput dignal diattieect | on
mechani sm 17. The hand held el ectronic device as recited in claim®6 wherein
t he dégtestion mechaisohani sm i ncl udes one or novenent indicators that generate
signals indicative of the novenents of the novable conponent, the novenent

i ndi cat or sl 7bEhhangdiekdglesiropicsleyisans eribed inglayg rghgspin tign 18. The hand

hel d el ctroniﬁ evice as recited in %Iain16 wherein the h ﬂfing i ncl udes an
mechanism includes one or movement indicators that generate signals indicative of the

movements of the movable component, the movement indicators being selected from switches,
sensors or encoders.

18. The hand held electronic device as recited in claim 6 wherein the housing includes an
opening for providing access to the display device, the display device being tiltably seated within
the housing, and the detection mechanism including one or more mechanical switches disposed
between the display device and the housing, the mechanical switches generating input signals
when the display device is tilted in the region of the mechanical switch.

19. The hand held electronic device as recited in claim 6 wherein the housing includes an
opening for facilitating user interaction with the display device, the display device being slidably
seated within the housing, and the detection mechanism including one or more sensors disposed
between the display device and the housing, the sensors generating input signals when the
display device is slid in the region of the sensor, the sensors being selected from force sensitive

resistors, strain gauges or load cells.



opening for providing access to the display device, the display device being
tiltably seated wthin the housing, and the detection nmechani smincl udi ng
one or nore nechani cal swi tches di sposed between the display device and the
housi ng, the nechani cal swi tches generating input signals when the display
device is tilted in the region of the nmechanical switch. 19. The hand held
el ectronic device as recited in claip 6 wherein the housing includes an
opening for facilitating user interaction with the display device, the

di spl ay device being slidably seated within the housing, and the detection
mechani sm i ncl uding one or nore sensors disposed between the display device
and t he haé0sThedand hedskegonis dgepeasatéited in plpin 19 wha=irsthe/hewsingiecludisspl ay
device is slid in the region of the sensor, the sensors being selected from
f or c shgrmakand wherein gxi dspdaysdevirerndispagediyébinghe ¢haaneldeprdsr toggrmip@ sliding hand
hel d el ectronic device as recited in claim19 wherein the housing includes a

chanmetions@fdheienlay devitraedtipiode Bapin@eandsWhnreip dasedisRIpY Asviceiheiseeitel in
order .to gﬁrﬂit f.slidhgg actioq of the display device relative to the
housi‘WB‘,”1 GOHET BR AN NeTBICSBIAS C'88¢ i ee i s suspended within the channel via

one or nor ri,n lements. 21.. A nethod,f .recei,vin user, i.nput, said
ot hod berig MR e EaR g <4k PR GhohETHALPReT ol B UR P, o2

hOUSiCﬂEQin ﬁ@i%ﬁ%@%ﬂa&@?ﬂ&dsﬁ%%w QfeﬁlBh%b{ﬁqﬁlgsiﬁ‘gzg.r aphi cal user interface on

t he spl ay; erating e or nore 1 nput”signals when the display is

moved by @;@ighdla AeiHiQDusdr Glididc¥en kiR dilffashah@i Ng, the input signals being
used to provide user input to the electronic device, wherein the ginbal

action of geiRatfigSik dY mofe PN di gHals8shenAhEdghhPistnie el by Rl gibdlActidroat in a
cavity provided in the housing while being restrained wthin the cavity,

t her abptivn@abhd lngsinBethe dipapsigyald Beijd weet to promidk ikgeliepud @gthe ekecodnié desctom
relative to the housing sufficient to depress an actuator, the display
conpri si ngvhareiroie lgirsleal eetoncaithe displaygiseonfigyrédtospalsle thy disgdayodloatine t ouch
screen enabling generation of touch screen signals when an object is noved
over aapigy EYQVlﬁQ‘g@ the hoysing wilecheingresteanedrvdthinthetvasity, dlear¢toyrenpylingshart i ng to a
graphi cal object on the display while _ginbaling, the display being

pi votdiglay tp prvehiin mipltiplefegicere! fsredpmaelgivs e shaousmgspticiant i dspigssdn ty  of
different u

SR N e N L AL
T N T R N
gg\ée%MOUQ{ scréetﬂeamﬁi koiRh @é’lect%%‘by%irﬁﬂng% 5 Qﬁbﬁicgeo\ﬁﬁe%?on ﬁl%rapsrpila?iv@gfe a housi ng;
gimbaling, the display being pivotable in multiple degrees of freedom so as to signal a plurality
of different user inputs, each of the user inputs being associated with at least one of the multiple
degrees of freedom, wherein the display translates between an upright and a depressed position
relative to the housing in order to generate the input signals based on translational movement of
the display.
22. An electronic device, comprising:
a housing; and
a movable display apparatus constrained within the housing,
wherein physically moving the movable display apparatus within the housing by a gimbal
action relative to the housing operates to signal at least one user input,

wherein the gimbal action of the movable display apparatus is configured to enable the

movable display apparatus to float in a cavity provided in the housing while being restrained



a novabl e di splay apparatus constrained within the housing, wherein

physi cal |y noving the novabl e di spl ay apparatus within the housing by a
ginmbal action relative to the housing operates to signal at |east one user
i nput, wherein the ginbal action of the novabl e display apparatus is
configured to enable the novable display apparatus to float in a cavity
provided in the housing while being restralned 30 within the cavity,

t her eby enabling the novabl e displaf apparatus to pivot in nultiple degrees
of freedomrelative to the housing sufficient to depress an actuator, the
novabl e di splay apparatus conprising a touch screen conprising nultiple
sensiwighin ggi w@wisy, thenebyt enaclimestbe senatda display gppagewetogivad m miltiphuddgress pfen

si gnal s when an obﬁect is noved over the surface of the touch screen and

t oucHresdpaaelpore tl@y pasiusing sufficisnhtoglearshs andctustireibe moryabladispbyappasatds spl ay
apparatus while ginbaling, the novabl e display apparatus being pivotable in
mul ti w@r@@g@é@s@hﬁreﬁv evBRRiRGHmELIplesensingicalons thy GHeh sASENEnalief er ent user

i nput s, |n with at. | east one of the

il ¢ i e a%?ﬁegéb%m’éﬁg%a@ L‘!‘Wié‘? R SR R

d | h
E%ﬁ?iﬂ@“ﬁch&?@g FSEcH R 8% haftE A PR e R Uit S ach G i) Orr:)\d/gment
of t V\‘%té)r elrﬁévf@aﬁfe%”%?a&%éﬁéf@ biel%gplv-gﬁ%leq %}llrl E"dg r?@s\’dfc}ﬁe 8“% fHed 1n

cla I'splay apparatu tes es pi vots

or rog %ru?ahﬁl}t bV&fitRnt (e NPUS] AGh oPthe uddh %ﬁk@&‘iﬂgﬁﬂb&c&é‘d’évﬁﬁ aﬁl%as'i ecited in
claim erein the electronic device is a hand el d nedia pl ayer, and

wher epre dfh% raliltipRABEreONEf @6 mI WhaHEinitBe MoVl dislONippatatistpbiblated5. The
el ectronic device as recited in claim22 wherein the novabl e displ ay

apparledtueeni #h uptiglet andlaydeprepast postnsretdtive ethe hewditigini cedad ey pa@rrat@mpuiThe

el ectronic device as recited in claim22 wherein the novabl e displ ay

appar signags based erhigansiatiogal yndvepent qfﬂmmombletdi@lazyl apparaoni ¢ device. 27. A
handhel d nedi a pl ayer, conprisin housi ng for enclosing internally
various fudel h@ﬁlaqttr@mﬁﬂméms godf nbcgi@rra?ﬁ wigereinéhe mayabhedisplapepraratisayer , t he
housi ng |nclud|ng an openi ng; a display capable of presenting text and/or
graphV@@agﬁﬁ%@F%@“@ﬁ%“é@éWﬁHﬁméﬁdoﬂﬁépﬁﬂp&g internal circuitry, the display

t th t h ph | f .of t
nandnel d rai e Qﬁgwec s e i B Eerr e St BSERDS b f ace
that | di g p) lay bei
cont i 0 ERERETYe fn 1%%62%&1545@@? AP R e int Phe ousi ng. the

at | east ngF[h? Qlﬁé&dn?@@ev'i&cﬁls Ychig 1&151 ﬁhérelﬂ(?ﬁé ﬁqngble &s nﬁ% Blﬂjlﬁattﬁs it

position, position and a posi t
the only input means of the electronic device.

26. The electronic device as recited in claim 22 wherein the movable display apparatus is
the primary input means of the electronic device.

27. A handheld media player, comprising:

a housing for enclosing internally various functional components for operating the
handheld media player, the housing including an opening;

a display capable of presenting text and/or graphics covering the opening and including
i nternal circuitry, the display cooperating with the housing to form the peripheral surfaces of the
handheld media player, the display having a flat outer touchable surface that is exposed to a user
of the handheld media player, display being configured to tilt to at least four positions relative to
the housing, the at least four positions including a top tilt position, a bottom tilt position, a left

tilt position and a right tilt position,



31 wherein the ginbal action of the display is configured to enable the
display to float in a cavity provided in the housing while being restrained
within the cavity, thereby enabling the display to pivot in nmultiple
degrees of freedomrelative to the housing and enabling the display to tilt
sufficiently to depress an actuator, the display conprising a touch screen
conprising nultiple sensing regions the touch screen enabling generation
of touch screen signals when an objeck noved over the surface of the
touch screen and touch sel ection by p0|nt|ng to a graphical object on the
di splay while ginbaling, the display being pivotable in nmultiple degrees of
f reedom sowhseintte gimpakdctian pf tiedisptay iofondighfed teaablestbe displytsilosach of the
user inputs being associated with at |east one of the nultiple degrees of

f r eedeavity arayidedph thedlousipg @ﬁlllﬁb@lhams@ame@wthmﬁb@cavaidaiilemby\pmabfmg thee housi ng
and underneath the display, the plurality of nechanical sw tches including
at | edisplay ES\RIV?fé% ﬁalllfmi%\fiegwsmé Frs @ﬂatw%?p@ﬁ awmwwrﬁn@wgttm displgy &% t he
dlsplaé p&,g ﬁ% at least fo EWInCt .user guts t he four chani cal
swi t cHESUIREPEAIofTPELSE f %Cttu%c isPRY CORPERIAS aé°”§ SHRER FRAUHSNERYURG t ch, a
third nechani.cal
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under neat h i ght “portion of display, the ftrst " nechanical swtch

gener g digydl @plutd1By oSdbeht $ded Phtsvmlmofﬁh@ uSr S uBYbdisy dskddifed with hitgastop tilt
position, the second nechanica sw tch generating a second switch signa

when bheofdhsmuRipld degrdek bf fekdom; e bottom tilt position, the third
mechani cal switch generating a third swtch signal mhen the display is
tilted to #hlerdligf of medhanipalsswtiiches, lotates! Within the hoasihg and ahdeswiathcthe displey,at i ng a
fourth swtch signal when the display is tilted to the right tilt position,
wher ek purelityliof pleahaniaabssitchee Bichidingee %aarfoupmcgmlcdrsmtahqﬁélpﬂtégcsmdatq)os| tion
relative to the housing in order to generate input signals based on

trans IV\étﬂ%“éﬁ%lFlngrﬁf/féﬁéﬁpl%ﬁo proxidgiat jsps four sigstingt useiigRes heour aleﬁlpaagﬁé} as

recited. in cl |n127 t he handhel d nedi furt onprises a
o uStess e s e Al ae%«?f?f}dea?che%lﬁ%o%%éﬁ%{sa i ey oon. 32
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display, and the fourth mechanical switch being located underneath a right portion of the display,
the first mechanical switch generating a first switch signal when the display is tilted to the top tilt
position, the second mechanical switch generating a second switch signal when the display is
‘tilted to the bottom tilt position, the third mechanical switch generating a third switch signal
when the display is tilted to the left tilt position, the fourth mechanical switch generating a fourth
switch signal when the display is tilted to the right tilt position,

wherein the display translates between an upright and a depressed position relative to the
housing in order to generate input signals based on translational movement of the display.

28. A handheld media player as recited in claim 27 , wherein the handheld media player

Further comprises a circuit board having one or more electrical components mounted thereon,
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h nmechani cal switches are nounted on different sides of one sur

face of

the circuit board. 3 1. A handheld nedia player as recited in claim?27,
wherein the display includes at least a circuit board having one or
rical conponents nounted thereon. 32. A handheld nedia player as

ed in claim?27, wherein depressing a side of the display causes a
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W tches to provide a switch signal. 33.

A handhel d nedi a player as recited in claim?27, wherein the display can be
depressed inward substantially uniformy such that two or nore of t
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claim 27, wherein the display is a liquid crystal
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31. A handheld media player as recited in claim 27, wherein the display includes at least

a circuit board having one or more electrical components mounted thereon.

32. A handheld media player as recited in claim 27, wherein depressing a side of the
display causes a corresponding one of the mechanical switches to provide a switch signal.

33. A handheld media player as recited in claim 27, wherein the display can be depressed
inward substantially uniformly such that two or more of the first, second, third and fourth
mechanical switches provide their corresponding switch signals.

34. A handheld media player as recited in claim 27, wherein the display is a liquid crystal
display.

35. A handheld media player as recited in claim 27, wherein the housing has a front
surface, and wherein the opening of the housing is at the front surface.

36. A handheld media player as recited in claim 35, wherein the display consumes
substantially all of the front surface of the housing.

37. A handheld media player as recited in claim 27, wherein the handheld media player
stores media items that can be presented to the user by the handheld media player, and wherein
interaction with the display by the user of the handheld media player enables the user of the

handheld media player to make media selections from the media items.
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