DI SPLAY ACTUATOR BACKGROUND OF THE | NVENTI ON Fi el d of

the I nvention [0001] The present invention rel ates
woenermgd9y to el ectroni c devices. More parti culP@riug2005/028671

the present invention relates to an el ectroni c device

havi ng a di splay having both input and out put

functionality. Descri DISPRAXY AUFEUREOR ed Art [0002]

There exi st today many types of consumer el ectronic
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OgRBiraer dlébtltdhﬁ: dt&’ttfel ng mo%ﬂ@hsbéé tHeyieEidkdriach @Spdsitined oh fhe
a first gl on of .the electronic device 10. One or

n@w f?‘??ﬁlftt delosteanic davies ©r egqyiviawing of 8 disdmeand epsy
ﬁ'laﬁ rgbffﬂe?:{ipuglagwg%sem roni c device 10 next to the
exc I'ng T ouch screens, which are

p[l)SO.’o]l EgadAQ\IE lard diegidispIf &m)lolis(lﬁﬁdﬂeld' oleetr@tio datices ihtl@ding for
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aexampleatelephone A (Fig. 1A), a PDA 10B (Fig. 1B), @ media player 10C (Fig.

1C), aremote 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 10I (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).



character or graphical display, and i nput devices 14
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as a graphical display, and2i nput devices 14 such as a

touch screen and buttons. The nedi a player 1CC
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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



housi ng and a di splay device. The inprovenent includes
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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.



button, in accordance with one enbodi nent of the
present invention. Figs. 6A and 6B are side el evation
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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.



i nformati on and serves as a mechanical actuator to

generate input signals. That is, the display apparatus
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actuated input device. Accosdingly, in one enbodinent,
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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



makes for easy mani pul ati on thereof. By way of

exanpl e, the display 52 may correspond to a liquid
wonyetmas49di spl ay (LCD) such as character LCDs PO®ausa006/028671

capabl e of presenting text and synmbol s or graphica
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covering both the x an irections. as 1 a o
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52 is tilted to the r{jght aqd Ilgft Si d?s rather .t hatn
case multiple user inputs may b€ 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.



forward and backward.[0018] As shown in Figs. 6A and

6B, the display 52 is configured to rotate as for
woxaspisg9about the z axis 60 such that the di spCaysa®s/028671

operates simlarly to a diafl or wheel. For exanple,

the display 52 may be rotated cl ockw se or
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aatecmba@elaq{ewpget aﬁagepﬁ@u@nyan | afnPfe! #itng action

than two. For exanple ating attion o
Fslg)wr&nrf‘ag Smay berbombitedinith thé ehchng adtiog shoWnamnﬁlg Agdor the

rotating acti 5.an 0020 order_.tg
R eRon 8 Fivs s e sampaedonin the Spirtise Rty Fig b Any

Cé&ﬁ’&ﬁgﬁérpofté&ﬁoﬁ§ ﬁﬂ?b@ﬁsédhﬁ&ﬂ&iﬂg‘ﬁ?cfré S RS IFRr e)PdnY}QE the

joints, slider joints, ball and socket joints, flexure

j @ansﬂaémgrmg@teof Iigj bmvgbe combined with ﬂnt:g],ltuam:/aons ativkrotating

anpl e, and not by way of linmitation,
a?’lcl%é)%f)}[ﬁ% %%ndﬁied in the embodi nent shown in Figs.
60200 PG deProprddice iR mnou& hidvémeﬁtsftﬁé dﬁmwh@n@ W@éoupled to
pins or a flexure may be used in th e enbodi nent ‘shown

i the fftagzﬁ S4ihr@gh vanduaaa}@ﬂs, ivot joditptslider joings, bgll fnd socket joints,

gﬁr%% Ripsgm Chann J?alﬁt%%%gg%g*}&s rIagé/or ﬁﬁ%ﬁﬁﬂ @Igwgyrﬁfeexample and
Ch 5 fbyaYayp@f liﬂiﬁtatﬁﬁhd bt hed) dalybehRedBOBe BBV SHAHOR MBgs. 6A

conbi nati on of j 0| nts such as a pivot/sliding joint,
pﬁmﬂoﬁBafﬁl RIXekr] @mjt gtlhzlng ﬁmeaamg]!efpl@o(cmn@s Qr@q figxure may be used in the

P BAd K b fl Fres. SAY Gha b Qb TERE RIS (- RGBT channel

FattdrdeflBl Bay b&udde thd @nigrine et ehSihdkigs.i3ndi3BatAveRd 4B,
of the nmovenents, the detection nmechani sm 56 g}@nerall

i Fles diselay 53 anayraddiionalinbemede movable Mrergh syombisatiensof joints
Syﬂch %Q Stspivo?)%{i&l% n@ gﬁl%?/ﬁreﬁgs ?&ﬁ( Qﬁdlhg/% n%ﬁljé 301%1‘?1 tp‘ﬁ%’ujﬁlvot joint,

as | nput con one

| Mptterao ifdredse @ldl@ﬂgd csﬁm&‘ibrc%rg Jifcrendeané eebredofeedom).
inte at ed circuit chip, such as an ASIC. These
d002 hmere, erawd%woaen@r@tq sjenels indisatdve of theymoyempgis, the

5&6’[9&&10%%’1%%1{1&1%6 \E}Qﬁég 1ﬁc%de§)6§g8%ﬁlo?? ace‘%}l éﬂl%aggﬁltstﬁ7 such

t dxesveltchpd, 3ynsozs, eficodbrs) NRY/G tﬁe kehs Whie a@lin‘pm @ntolcirduitry 59. In
order to nonitor the novenents of the display 52.
Aprcesnbadimenty thsinpid gpatred sacyiry 59 can be embodied ' 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.



these devices may be attached to the display 52 or
sone conponent of the display 52. The novenent

wondenasops 57 may be any conbi nation of sw t cRe$US2005/028671
sensors, encoders, etc. [0022] Switches are generally
conflgured to prOV|de pul sed or binary data such as
Tihd inoatmerftindicaiorsddaniy ety dondtidatioByof\weytchds, sonaens encoders,
an underside portion of the display 52 may be
@Bﬂfigured to contact or engage (and thus activate) a

@U%’z FowiRR a&@geﬂéﬁﬁ’fy JnASSRS tPProv iR phisRloRWimady data such as

sors are general 'y coRfigured to provide continuous

ativatregooporidenetivaBy (ofly Byfwagxelimhmple; he usdaiside pomipn (oé the

el LR PRl oS et £ S8sref tlipfLiyEha i oo
u‘éﬁeﬁ}eﬁeyﬁfhenﬁﬁﬁa%ﬁﬂ OSbn%&@ aﬁ@ Sy 2dnfi Ee@ @eproviden

the ot'her hand, typically utilize one or nbre swtches
omtsensoosanaly griates Lﬁseway)pé@xa@mle,ftbv seagerphebe eetlepreho

%(]PCIE%’?‘SP }Iés eﬁﬂ%‘f a%e P@%{Q ﬂéﬁ,%{l(ilﬁllt E)gp h %SH%C(P %%. %é dléarlatwe to

RV 5168Uen FQker @%@a&l & the afplasW!t EHeSder§,®nGRe other hand,
sensitive resistors, pressure sensors, pr oxXi m
,aﬁ%r example,

tywinatly aitilize preeTarors SHYShes orsERIAiOAFASHIe TR

code he Ii ke may be used in any of the
Iéﬂg %ﬁ%‘?}? Sglggééi bed above. [0024] Referring to Figs.
ﬁ)@ZgﬁAI@@dltﬁble WiRYh Aificaf eddtptil amntloneitichi dwitdht s@Bor @rencoder
encoder may be used in the enbodi rent of Figs. 6A and

BBy benveehrForsrample tachevsitohgs: Harcq SEpitie IeHelotn BT R ATSOTS,
shown..i

8@%&8}% rs]?,ﬁglol% iélﬁ%péd Os% Sor? ’%hec‘ﬁg% @;g%r %ﬁ?caﬁ‘ régco(?ﬂ?s ﬁl@/dﬁﬁ@hke

use shown

ﬂﬁy%’édlsécﬁn dnly oFfidrehnipemest deeritedweyes., t hat these

Eirtlcul ar arrangenents are not a I|mtat on and t hat

0341 Referdng bniigs. S ArAD, ¥y isway pge)gm § gid 9t dimitation, an
F%@?nfl%&ipe Nsddl§ tﬁ éc{ﬁ@{}tsofsﬁq hdfded %nﬁ BP0 switches

eérring A an a tduch screen 62
fRy beaispd Bivthe eﬁhbaﬂlmtswhbwntm Elgm?ﬂ&m}ﬁ; 5, S amd B2 aind one or

further increase the functionality of the dis
HOrUSANSPISHERY brritsed gLdE cabodrens shqven 1 Kigy ﬁ@pgﬁe‘% . It should
t |
T
bher hieagRneatasdy Eugd temahiior thamdvesiegtedh thevdigrodaments

obj ect,_such as a finger, touches or is noved across
ﬁllkfé"’%mmﬁ%@%ﬁ the touch screen 62 (e.g., linearly,

y pi ?II#@F( errih @ tFiks. 74 fnd 7B, ?{11%3&9%&113@ ﬁﬁﬁb@grdﬁded along with

y operatively coupled to I nput control
dlermuvd‘tﬂeydl@ﬁ]ay t5h¢o furfhet incomse the faiationality pf 68 displapbactuator 50.

nt ed a an integrated circuit..chi
ABP Euohricisoma) i warspita vl RsiGPed Rt Pﬁéémvable
ﬁﬁsglag% 2 QRRIRGHs Wobihit Hﬁglas} Byt hcﬁ%\/tef Qhe fJubk Srbéry 6D % ertates
t et ection nechani sm e in other cases these
txgp sigaals svheanan bbjeke ptich 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.



separate.[0026] To el aborate, touch screens allow a

user to make sel ections and/or nove a cursor by sinply
woeoumhuissuyot he di splay screen via a finger or seygiras2005028671

For exanple, a user may make a selection by pointing

directly to a graphical object displayed on the

di0dpbk¥o stmbeere, tdilktk sgreamilal 2 ok efnak@yelERon§ %@ Bove a
correspon an.on-screen button for perform ng

nd o
sPREqr by SRy igpchingthe displayessteen viae Hagar o& stylus. genexamiple, a

t r . Iz nd.ppsiti.on of

L RGP EP PR Ay R BRS04 ey o e

ediepley sorean. déwigeaphicat ebrjpotenay fohexdnmle boaagoad 'i'ﬁh £01-8reen
ere are

er%pr ap action sed on the touch event.
Qo 4P RS HERIRS SHEERHCRC SR e dediinaicodivies. iTngruetrln the touch

I R8def ik ; bV lad-rar coustic
R oo o e B L S W g oteoter
stfitbeelectsorac dapexintdrpretsttheltinck andtrrdaltat pdrforthis\eh @66on based
inﬁg iev ral iqgﬁgfndentéﬁnd spgtia ly distinct )
sehSP iY'poT At's L PiscRLS SBieral &gies RS IRk eCrgensteplnalegiemiagluding
trBgionia eaplackie, fiBHRR HE kERIke ALBRRSARNY POI Nt'S, whi ch
are ty |caIIy_h|dden fromview (transparent), are
dPebdrlsede phdicular hmbodintht, skor ech sdredn ie achpsttivg toach screen
i.nt ,repr.esenting, .a.differen osj.tion on the surface
e v dRloder el mdeentit aRd sEBlk ditiasicpnstrs Bomts, nodes or
segishthabare HositioB REouRASIHthORGEh kdtedh. gfﬁéjseﬁgingggfln%é? nghich

array where each pixilated sensing point Is ca
FehBibeally fiddes ifipmariewhiranspereat pmlcakispersad @bowt the ek sirsen

B oS B Bl kbR P it o
sersh (¢ PG YcBecAlp MR MA@ nGRE B6intd HiafBY ﬁsif?&’ié@ﬁﬁ Agildora

over nmultiple sensing point, nultiple signals can
e pERR Wherseagh pixilgted sergiyg puntis eahablcel seaamiinga signal. In the

' ral |y, map, the touch screen.plane into a _
B <Are bl PR QuhellieR Yok SEUDER i Coiiansd oder’s sensing
Pyiit.eWitenRal odject 2qilied dkver Y EpRIBeAEing BOBIL R Blen the object is
coordi nate system [0028] As Shown in Fig. 7A, the

{RYEH bsiwyase 9T gyergawiipletsersingpeint, surliipln signglsabs bagenerated. As
' . r.s finger is.mved over the t .

300 Ebe SHror AR atol B R s B TS The S e e o

soadimatansyiegn subB.as WTRe§ie c6UraRbRYsyStéml SRV E&Rdrdifatd system or

g&gr essed), .the detection nmechani sm 56 generates one

fiother pepydinate sypieMs hi sone cases, the displ ay
t I; ' bot he, t h .
iy ATy TR T LT —

S
an ebjectssunhibt aneatsiingenBvhoedidver BieHp e o¥He!tbuch screen 62

L nmpl enenting a touch action on the touch screen 62. hi

Bt e ¥B5EE, ASHEowR dpFigy 7BcWhen be dbplaysS2is nznvgd de.go

ex@&,' j ' | e display 52 is

O oA Ml Zfoh PR TR 38 1S B oSl By e 1 some

sasas, itbndisylay Botubioe 50y @rangbetodirsPldapoihsthé aftich dete@sihals and
resent.visual information during both displ aal

ﬁ)g\}gw.g rﬂggagﬁ]& the $agertime, 1.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 display.



novenents thereon. That is, while the display actuator

50 is reporting inputs fromthe touch screen and
weaebesaseny it is also receiving inputs for conPCoius2ovg/028671

the display.[0029] In sone wases, the display is

configured to display information associated wth the

§0029% Mo s01NO b:lses;rth@ﬂlsp]asz iddéomfilganed té-displeyanfoleation assegiated with

 Bhe artonmirieen oving Hispligt Gat SRR Fg PO RBN The.
‘?ﬁcﬁ@e{tﬁ 3/ tg%\éﬁ the abfftdr ¥k WHIR W {hh@t@oﬂ fhela¥fRiafor i nﬁﬁie}hent when

presen e region of evance. For exanple, if
ghd dlslv]ﬂy d; thoved. ﬂ?lmdnlfomamrme qumaimmﬂwpresd;m«zd initbe reglon of

di spl ay may presen tit in the |ocati.on
ngaélC@ hgm%/ {q ?0( telhﬁqlvg TGS AU GomIp ﬂ}Féﬂt e display
%agrr s ; QﬁtlgaMEN@’S ﬁf‘t‘he FRhE6 80k Berk ‘fflﬂi"ﬁ)r\lvﬁlrdtth?ls ﬁﬁgleﬁ{bnted

e actuator wll affect selection of one or
miteenamfvelyh thei chspisy mpP 0B8Nt Retbetrblicfiepns dn til regign where the

revj ous,. Fj t he.di spl a uat or. 50, which
@P@H@"éll Bttg f?ﬁfﬂl?n 3%?}1661%%%? ?ﬂ‘ﬁc}??nghal ity, is
J @36] H df¥ring i 51‘” rEﬂo@J‘F i8hR6,the Bisplad@¥iuaRr 5ON@hich includes
I spl'ay act tat or be“a stand alone unit that js

d"l"ﬁT mpuwmdwmm Mondltvm typlicsdly connestadeiviapelachonigglevice.
%P@a af;(/?\/lf{?g‘{ @ ﬁgg (S:t:glg&) ?I??{l% allng glast o'rpzéga{t%ﬁlg c%%pled to the

eellé%%ﬁfé'?ie%c@ oGSh wire€ or wirklekScomnbeidhen Aierdativtlyl fiedisplay
the electronic device. Wien a stand al one unit,

t he
dicBiatoay O awyUkzet integBded yxm &lmeleytrnm devige.dvam itk R?@na@nt fixture

S GRREr GBie TR R B ABE LAY, AP BT Bl sBWiReaty

91a§ &5 bR chcdSre @Rd chlBe eri%ﬁieﬁ%d Asdriphtal it devdées aldhyas a
uses the enclosure of the el ectronic device and can be

dspsdate peooash eWVikam ériegratest tithansflectiqaicedeyiaey Biidisplay actuator

Sl LA IR0 gt

ﬁm&tﬁkﬁ@e@f@@tere@ﬁbﬁlcdewb@e may correspond to
uters such as desktop conputers, |aptop conputers

6o fEhe chesdioniqpleaiaerBakeetesRandin SRy CWS&V@F §elafﬁ1ix §legronic
a%g% eE SB%R}Va oq‘%g IFI A ¥ cf‘rgﬁg@d@{fﬁ@%?f%oﬂ%éﬁaﬁﬁ% é&ﬁputers such

uf ar phones or no

Fh@rdleﬂh@ﬁ aémﬁlﬂvtsphpto‘@lmmpa&rkﬁyMDAE daedinplagersanch as music
printers, caneras such as still caner as and vi g
e holomiAYREYe Wdeo PIaYRSE COBMHIHGANEN dgRLcefugh ag jrlephones,

ac*t%ﬁhl% éfl(?ﬁé? pr ﬁl%"dh@ PRRds ﬁ%ﬁ;shu g% dgﬁ#:gsvélﬁh QE Re Uo@fﬁs,gﬁnce, and

ereo I ce equl pmé ax macni nes an

t@le&s, I’tfaﬁfemcsﬁcllﬂﬁﬁstilEGam@mjanﬁh@ddol damereisQO}iB’S]md)dules, remote
essence, the display actuator 50 c i.nt egr at ed
vﬂoﬁlﬁobngﬁr@F@&Yﬁo&ﬂd@/alé‘ﬂl@ém?ﬁ’&f“ %E@FF ViSRRG Fligs. tereos,

i oysg @gg@pﬁ%gwagm?dﬁgatm%a dﬁ@aénce%@aﬁes w@l@q%(e

e di splay act uat or _
clan31|ninsesence, k¢ displey acinatol 60 ehrybe mpdgatted afith anylebactronic device

T P SRR Aoy 8 AR, BV Sy P VB of
Jg%tﬁﬁg/bgds? LY &h £ QO disPlal abtuatbf5 6 8h A&ome 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.



repl aced by the display actuator 50 thereby producing

a device with no visible buttons.[0033] One of the
weadvaviseges of the display actuator 50 is that pOEaBR®E/028671

the display provides user imputs, conventional user

i nput nmeans on el ectronic devices having displays can

b[QOéil]b@nanf fhalatlyantd desofietispldyuactud@srior i€ thdt Becaake Bie@isplay

t he %ﬁécan be maxi m_ zed since the real estate

i O¥ ei‘ }é‘rp EeREn el upr in wra3ns o Sleciroma devieeshaving

R I , G | to

SAEBRLE pub P Rlilnanc, SRBRnGRM A ER gl gy 52 can

dfe mahanz;bdrsalod thd ol estate & welohge nebddddut thergayditidgaltiiput
user Igﬁ 2%55 %onallty Al ternatively, the hand-held
PEttr display &2 ram PerForipurest @wgb@a@@lloffﬁlnheenure

disePingetfaed polion Vb Hahd-HBRIGIed gﬂfaﬁlcddeéi% t %lnlrlgoﬁﬁ% Qser

to utilize a greater anount he rea
dhpettihactionalitey M@mqtﬁe®4ille Riagd-h8ldi eskecrbromcrd.‘aalvlcfeload be m1mmlzed

rspecti r n el ectro vjce 10
gli%’mf“tﬁaﬂxsﬁﬂgﬁ? Sl it sty 1 ebaped to ullize o
&ﬁéﬁdn%hnt H‘@le%eﬁ%"stﬁférﬁffihéjﬁ):'étfo%lcl@&léenCl udes a

[Qﬂ %%gactuator 102 t I ncor porates the

f

a2 jstqslmpllﬁedmrmtlwdlagmm QﬁF(DSE)leCﬂhronﬂxxldV}Cei IIG)()pm
Iay evice .104 sea housi ng

eGP erent y Sans e device 100
neclhddsi ﬁbpl@}uidtﬁmélsﬁm bt 1h€6r§o1‘ﬁfét§‘i’ﬁjé ﬁﬁﬁ‘ﬁonah&ﬁopd ﬁl@éf?a}ﬁlcal

device 104 is divided into a plurality of dependent
Mogﬁghtinr%qﬂlyynfe.asdlsm@x deyice Wi seoted withiiBa hFhengd) LOG. oIm other

SR AOBGREPHRORTIOL A8 P02 St RS Ty, S5 oS
o o B i

FFB%?OI&S 198+ Tbpbuiterezones A0§ mpresramursgms efithe dizptiyrdemice 104

S se into four, button, ..
8 o e B 060 R B P Bl o P e et Slicking
actiorsn AltholgiBfle difigaycddvidd 1A 0ak bk BRskeAB 1ﬁt’braﬁ5}9ﬁ91bEPOf button
actuate one or nore novenent indicators contai ned

ZARsSaE the dlusatstl smbedisnentthe display éewm 104 is| saparhtgd imin four
Bafisn 2R sz ﬁ@sp{e&ﬁ%@d l'n{p%ér{l@q?ﬁ ﬂg&%g%&u pright)

to a SGCOI’] posi

$@0354 (The aliciing At ivns Iafﬁjmfamtged to éﬂﬁﬁitéf@ﬁ/@dﬁﬁbrdlﬁk‘i‘x}eﬁﬁﬁq@frﬁlcators
are configured to detect novenents of display device

poRtatIEd iy ertheheusing Gy Hhet ison pmulabb@tmwwgﬁ&meg from a

ol | er
TPABSRONIL BBt G PR3, AL i e
nemahiindicaey. Die sovénbiedndisaos kS caHfibiRd tbd8tebi Bvements
there_ is _a novenent indicator for each

BEQ‘FBI%’ iigﬁgg f‘i"{ dwing fha chekipg peiten ande vend signaly cartesgoriding to
ORI mécrhcits B/ RrBIE el iUt O SRICT Al 8L prrmples ghe

exaapksrt, indicatorstmay bbswiteeszen@rdinspasie liket Weaost cases, there is
a%acent bgtton zones. can be created when two novenent

VERB indigatop & ppehy byfanronge lilpulddsmotads hewever, 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
zones are activated at the same 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.



zones are activated at the sanme tine. Using this

techni que, the four button zones shown in Fig. 8 may
woeomgsssded to i nclude eight button zones w t ROWAUS2005/028671

i ncreasi ng the nunber of noienent indicators.[0036]

The tilt of the display device 104 can be provi ded by

al0936] Ehy titsfof chef displayndevieectaras b8 prarédedygvardddy of different

exanpl e, ball .and_.socket arrangenents, pivot pin
aw%awgludwef@a FeanéPlPat??é]eW%ﬁP et @uﬁwments pivot pin

a. {

S AR BRIkl oAy IR IS Toch o s
amﬁq?hmsnwalbwme élsplayu devitde04diosp eyt eyt euldArse akis DO so
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Lt 85 gty et J09 Bu be tlied Sng Figton afchvos pags We e 108D,
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CQQhﬂﬁOQ@@ﬂ¢&ﬁ0836mdd@8€lectron|c devi ce 120, in

i rent of the present . ) )
10037, dﬁéngl E%F 8‘6%“#’8 I%WdB&FCt?é sechignrdyan glesitropicadepice, 120, in
CReoRiaReith 8nd BAb&LIBR &;{V”r
The electrgnlg deV|ée %g%ﬂ?ﬁgﬁﬁﬁggﬁgﬁﬁl 4§B&&|gwckvwelzo
degy.der esemple gowaspaind ki ﬂneaaldctrumlc nigvite 4h0\iﬁlnm Ihgus.i Mhe electronic

e T e T
comiping)l 2d es/d:&ﬂigil?ea t8 ‘éﬁlclbikechg @l’ét:ﬁ‘f%hl e&)‘ﬁbﬁtﬁ%f h e electromc

associated therewith. Al though encl os
wexiceypgleding fhe tHiablendisplandopeni 22pni2be tanirop bm'/uldy Iagsomated

dis 1 The tiltable displ
Ja6ER AN, MOGarbRRIB BF Holihee 72 P ot ind @eg%p aperBB 126 for
qnmamtgme&mss@ﬂeeﬁspl@me@ioenqge%emxﬁetdh? c‘%ylﬁ,%g;zthe

In order to support and protect the displa V|ce
ioar bandhgnelndesc @?Hl@ym&@ldam@udomtﬁmkﬁoehspok@am ithgdisplay

RST T o AEpBh A4 B P e e B ey 129

]aﬁ& tcan:ﬁ sarebii aBs ﬂﬁlﬁ@hﬁloﬁé}ﬁﬁfts RAdighlapasace PYLhal Iagdltlonal
sc; een 130. [0038] The tr ansparent cover

tpyan 37 disposed gindlementl the dGisrday 128 mﬁlastrmaparenmover
l194 ra%ggséafovgpﬁlettg%%@ﬁ; gep 130 or it may be a

separ ate conponen her nore, the platform 132,

\[9038h Ths tfaﬁspméht towsn134) whicH il tiRI foAhe SHER aac?ed?lp?a%ﬁb thaterial
or steel, 1p€%“@- a part of the display 128 or it may

By Pedantd S PERENE30 orntc_mpy he ﬁ@ﬁpﬁra.ts zomsom rar{hesmore,

B aneiad M B el B3l ot IR Bt Hgnay
b8 2 payofdhesdisplay | 28ler 1anmylbﬁtafsép&atfe<bldhfpoﬁ&ﬁr dhb ﬁla@foﬁn 132 s

t he cg nectivity of the devices coupled thereto. In
BB en Bacud 1gugad; 1o hglp fora gaigdsstgicturp éo preypitdpwies iskfladas of

E{r?le(%lﬁﬂ&}?& ﬂeer Cg{qes rm{ 2f185 nlél?@ E‘%ﬂld%%\r at ed (?i%ac I%fg]? to aid

ﬁreecoonﬂftlvgymé thetdevizes a@@lémeﬁt@ F!ln%ﬁmb%ﬁsés N&l1 edents of the

130. g fact, in cases such as thls t he cover
a%vysg 1% AlE; aé@glgg tpgether to form an integrated stacked unit. In other

cases, the cover 134 and platform 132 are configured to encase the display 128 and

2

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

122, the electronic device 120 further includes one or more mechanical switches 140
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anmount of play in order to prevent the display fram

. . IS, ) y
bhowdinregtsiintthe X lad fidirestings @aPicH @s rofations| abppighg 2 @xiss-8-»
The t.op and .bottom walls I St th
Dt A0 B s R AR DI RGRL g e o
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walls 148 and 150, however, are configured o 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 into mating engagement with the bottom surface of
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woavisiogsbd4, they also provide enough room for PCINAIS2005/028671

di splay device 122 to tilt 14n order to depress the

actuator 142 of the nmechani cal sw tches 140.

fhe i@ a8 of thedossing 1g4 (cog cepright positdn)oy Wittee upright, the

nmechani cal switches 140 aces t he, surfac of th

diselny d5vige i may b Hush Bithas wﬁefen?@@b@ﬁbﬁ{rfwto theghousinig 124

%gtsﬁ% S uE {t%ﬁasr b%ftje&%séd)%lcyw He ot Iﬂﬁﬁh&ﬁ sﬁﬁ’fé%é Bethd 28using
posi t en up di spl ay

OB € 65 geﬁﬂraltﬂ@y)ebeveﬁl thisth fluish lmctdmﬂadalmday pencprp laesth¢tically

surface of the housing 124 (as shown), or it nmay be

P@é%%&ed bel ow t he outer peripheral surface of the

§ Rgfegns% o' Higd. S 0BENGS, Ak ¥nibBliinsane df Fipad vﬁllfHeld%B:nbed in

ay I's nore ‘aesthetically pleasi [ 0042]

M&r détad. Tothk mtlcﬂ&ﬂerﬂbb@mcm,ethe mpbhy@mcedﬂg 5 gﬂpa@ted into

T

i
SO ST BT, S s 0 RSO

dmngﬁ&&éollgsmalts&dtchd 4pilerated, undeimkatbfthe displeyidevae 2dhes
in Fig. i nclud iSti
b & shiernetien a0 Sty ay A8 Bkl Aior o

gﬂg deBicE1195 i jn %Q%ca%@@of theURSiFedSthutdnyzoRE €538 52D ih bﬁler to
ace of the display device 122 in the |ocatio

aétntahfethd asichacdlstitohesZdnd - 149Indispospd jundernerth ﬂiedhsplay device

th h I
5 B B R 6 e B b ARy ga s 140
SorRdtlRn $ROAS tHe Ay bedised MhER e@&tﬂoﬁﬁtc&ﬁhcet e all of these
W t ches 140 "generate button signals that may_ be us

Fygures thel footerppovidedipy thedingenwarkis agpingtibe épfm&gﬁ%@s"f ﬂﬂeh%ct“ator

;lg]';lﬁgleg{‘!%\éh iﬁg&b%gf’%‘fid uh‘ﬂﬁ %hh L El\%})?g%l ?1}% 155 @ss%f?t'idlﬂgﬂoats

%fﬁ%ﬁlﬂ aledvitM 4 ep@b hbhigng il 3R haendey ise pﬂezaesmmtsmmfyhe
oats within the cavity 144 of the housugg( 124,

en
displaysdviqerl@2stbs opnosiesidsicgatasts thaiopayalhl 48/ (ogagsitedhe press)

2, the si;te.si.de
T i Al R G eV
1R3#atifg Rle\Rlitcha0tin tHieegion bitke cpaiaot p0115t415M ﬂhesﬂence the display
actuating the switch 140 in the region of the contact

pbww@12@@““ﬁh?f@§@Wééﬁﬁ¥ﬁéaﬂ@%play deV|ce 122 pivots
rdi t axe
S48 55 S, Dl P AL 5 e s

PG4AL wﬂé:tﬂzﬁls@ﬁ @élecﬁs ystesn Sokd62a tl:im‘bbpcauxmgethdﬁ@@hamcal switch
t her eby causi ng the nechanical_sw tch

ddOAViatbedctiveed &AW 1 i 8s. 1@@3thetdp§é>lq]jf (gegp ZQ&Y%%about the
103)%1&9{ é/oqgts | f4219 \Wheh Elo%ie%ﬁsgt?ﬁgh Bbne %4[5)’:11’&’&@ Audligthe

N zZone y causing the

'I':Eﬁédlﬁﬁifglxa:dwwd# Mgl]) tblllﬂlactmatd‘.tb A ttiovat imdlighd 0€htherdisptay device
S t he display. devjce 122 pivaots ut th
s o fher RAChAGH LoASS i & BT Eerla PRH: 2 52C thereby

105a‘1zlscmlc:g rh ﬁ?%amcal 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,

make selections, or control motion in a display.



causi ng the nechanical swtch 140C to be activated. As
shown in Figs. 10D, the display device 122 pivots
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[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, a seal 166 may be

provided to eliminate crack and gaps found between the display device 122 and the
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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



tilting display device. As shown by the arrows, the
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e display device 222. Tn 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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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 oxder 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 force



t he di splay device 222. In nost cases, the spring
el ements 250 are centered relative to the display
woevicnss#22 so that the forces exerted by eachpeprisngs/028671
el ements 250 on the displayt9devi ce 222 are equally
~ bal anced. In essence, the spring elenments 250 bias the
sbinsipivayestheots (EST)2 &rain ghinges ot had ety |dispostehbctwedbe display
centered relative tg the openjng 6 inthe t I
Sevsce 123 sordes bauping dn Sheoprap oL s gan 7 These
L b4 tedSonRAsth by RS mol 1M displa
GPELTT seRtE} 24P Rob B0 pRlstrp Ex oG Ly Ao moy 1 dicpley
8/ avEY2C ambcontdDEiBduitry gematates signgewbemthe forppuweacheymal s

IO DR TE TR -
E??%Qﬁs%r g%coﬁﬁ%ﬁ%e@ﬁwf N GSRHSI 32 MR o aFesliGhput(siep)s are

arn gauges or load cells, disposed between the )
gerepdted; Thestmser 252 mapde atteched tis fhedorging 234 phio the displayilevice

o B S SRR B e s S AR Bl RGP R 2s
Héﬁi%ls@gle\%ﬁﬁhg BleArRs 2m&ma%5@ingcimui try generates

sl gna en"the force reaches a predetermned [imt

BY060R Refeirimx ke 164! andi 1683, vhe cutbedimeyt eldizckd wilbbe described

towards th SR.sensor 252 conpresses t E
brgrear ol g o SRR DL TG cap Do Rsr i Tppbon the

acoZthBR%kpRG RYicaehgdnd Sliddl ehd\@ibsihy @ede22 intthe direction
the display device 222. i the illustrated enbodi nent,

bfithosiesistst 28 Feats. Anringlbidingothetferch atmdeg bapihe finger works

bet. t he ri ng,.el enment. 25 . ' .

Bt e e Depig OF gRiPHE AR il Ut Ot B8 Hioploy
akviEd 922 dmi (b hbuﬁl%m CRiriREmbR, Gieaidf thedisplay davice 222 is
order to select a button feature, a user places their

frisagjed despet into theghannet sastion P49havhiledhy eRPOgKS prckis yermoved, but

and slides the display. .dewi 2224 1. - dir ' .
PRcerdisey Te B Pai SR 2408 7Ry CpiSighieEihl s tion
puOXi dedndlishiag dbiioger2iviisksed@spasintd the chamichZAdAgracgreater
of the spring elenments 250 di sposed between the

dimophiayf fweii eppdied taithe senor Ao SrAgsiota SPTL FIREFHGY; Oncea

one end .of the di

B ettt S I U B R Ry BSE BRI ERRRIGc may be
uSed ByR¢etbctrbhic dadice 200 kd pdrforhr Deoritlod fimotiomsesduck e iniigating
240B,” which is opposite the channel sectjon 240A. As

chmmndplragkingpsalecsiops o sontrling B@tge #hafisPBYo t he

. A _ . ,
T e 15n sPheRlf LR pREPUE: ool PUE B gt i
RItEma e ehbdlitheltas (ha@Bsenearbaiibn. tTds emhediment iscimijar to those
generates a button signal that y .be used th
Shewn oRits. HelGeweze Wi Srs CTORIERLS Bi° ity 25 pd toueh
sy inidjati : il | ' @Hles th
S5y 330 WL 180 EQUTBRSc 80108, 82 gk oot
Giiamipantion farngigeg thesbrsotediXtlizBthanithe atroddphydevice. As
\'ghz)glngtag gg%&g{? tiﬁe@?%nﬁq%,q\kgk?ig:t%eo{;h@%gés BaG 3nd' st.usi)gr}/d%gtbly(%ﬂé spring
elements 250 while the display 228 and touch screen 230 are supported in a fixed

position underneath 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



shown in Figs. 14-16, however unlike those

enbodi nents, the display 228 and touch screen 230 are
woOizpmhgs4p this particul ar enbodi nent, the covecTa’34005/028671

provi des the sliding actioreofor engagi ng the sensors

252 rather than the entire display device. As shown,

t PRETINE psPYiptddswitle thei ebestionictderive 858, Ehoevaedpte, 24D gamdructions

S t he.spring el ements 25 ile the display
SRR b B sl PRtsF S S canshiberocepton and

shipuRfot BERHEE i | Alevi
i v g U L
&4 rheprogeges 3P 6 ciag be irgplemented loo alsinglaghipmmaeftipdéchips or

f

roni c.device 350, in accordance with
SRR AL LB S ERPESRRES o L st fr
ethe ptacestoe 386 \hdledihy Bediddtbd of dibddEs pRdcREBES

configured to execute instructions and to car %y pﬁﬁgse
JUPesEateiiNlen S5UE; adetd fthh the el ectronic device

r [ i ructions retrieved for
3P I S o S50 ARG B8 S ppses o
reeeyit compatlcaiatng pratucd Bnd@iisd dipH TRNGh PR WY siERlAay
bet ween conpgnents of the el ectronic device 350. The
o5 to bl kagwninperatip e syisemesiichras O¥2.108, GhixpLinux, and

0 Gy B S FROBOREP S b o

g, various arc S

pimit@smoposgSpplianve tysti dwidte @. g aiRdiaglayepd)e dde dperating system,
rocessor, single purpose processor, controller, ﬁ§§(z

p .
AHRet sempyfer fodg fa DAY FRskte veigie g memery plaskes8dhat 366

t - i ' t t

SRSy oBlublla MMRRRIAND358Y MFIB-IBRLRSSR gl TRt es a

PyEedorstveycanputaspdadnd datsiveiat atenem bglﬂlﬁf@éc%%ﬁiosd@lc%%o. By
al m , Or

sucgqfas OS(ﬂZ DOS, Uni x, Linux,. and

NP REFEENPle; (hempemony blogk 39§mpsiacude Read-lylytemany (ROM),
[4i UL | iance-type

TubRofCAQeRIeHREILAD, hal HRR dE RARE: ARG C0S o

d00tel] Tdhomrstrenicalediee 460 ala iecludey arestabR Bkl P6Sthat is

SPUBLLLS ST Tt arpetson ko Sk Gepley 263 5 gsnosseentgured t
O i R (RO B B s B T8 3 Betwcen
ranerrof the detir@B8derge 3 50cinddie Seaati@dysteleomipylitMOMrunning
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ooy | GReAE 5P b TS0 hchRes UM stockR AP Bt shbliively

tonpdedsisl thy peocgssaphi alhatorch soncear¥7ade cqBiduyed thatansfer data
vides, an easy.to.,use |nterface tween a user of

?‘rﬁg“ %1? &d S}%nW%f%@\ﬁ ths clagionis deyige 3g§eifh% f9ygh 8§reenedd may for

apdhple Bk sl th et T ki f
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[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.



coupled to the processor 356. The touch screen 370 is
configured to transfer data fromthe outside world
wonv@/ashwo el ect roni ¢ devi ce 350. The touch screemu3Z@s/028671

may for exanple be used to 2performtracking and to
make selections with respect to the GU on the display
RERdicTiRE pkevesddr 861 BEBsed 10 prayssabachebbocatipend redussdemand for
commands in the electronic device 350. [0066] The
thewestin pracewsar gf7he olgeirericidgviesi ti oned in front of the

) i i ut not
FlgBPt e i HEEEP T 55 b} BRSER st B imAdt Bcludine by
Amitb@eecaphticive sitings masene SAGingepofics atdustic vaehsmsing, and/or
t he processor 356 and the procgsgor 356. | teng{ets t he

® figle boi

thedikke Furtheraroso thainveh Geen e 0p PagH A sensing or

e Le, e p i ) Ny ol
SRR PRRSASEA ST Ry Qidpplhig  snl
ek 88lsity maRipohe seisad it oapableoeskstinguishing nhdtiplel tyuchas) that
reduce demand for_the in processor of the. el ectroni .
(e 6Lt FODB 157 B PAYH CEEREIgr? BAEH Hay b s 580 O Arcd erein

£EASIAGnE AEANBEOH SR atePdibid i bpRidinB ahd l:d)rﬁ%cntoﬁlif dsSigned U.S.

capacit1ve sensing’ resistive sensi hg, surface )
asenisApslicative Nee sy 349, S6aniiflat “MEE TIPRENT FQUGEPGBEEN,” filed

the t h ) be .b d i, ngl. i Nt '
67 M 298 AISEHER TrieTeBy P IR ey i SensE apanr e
mﬂﬂ%r Iy sthe Eds8 gk Shikbonie dé'iéileél 560 1Y BB dedibhddero recognize gestures

pol nt sensing i s capable of distinguishing )
apipliddpb ¢he toucthssedn3it0 anddocortrol mppectsanfihe ¢laetronsy deiage 350

f | e, h whi ch . b Ly i
s dREEUGET-| BERRIY OB Brt GSLAT IS TR PR B RE e

%g??gﬂg@ry wif 3h $RRA dblise thReds SRtppAP R brAdridre Mpecific computing
40,862, titled "MILTI PO TOUCHSCREEN, " filed on

Whasrafions2 O, gesimeeswhiche inedsbragh viarewy pndardimpes papticularly

reference,.. [0068] In sone case, t e FYome
Slor o550 SuphoRSek: Gelr BRI bR Char ARk win sy
fﬁgah bedhcbOcdsBE tholetbh SREREIT0TEEL RRANS Gestrsd il thapeessdr 356
of the electronic device 350 based on the gestures.

@eemrtalihstrusfienkiorngry pub eparaftansiassogistadnwidh e sestyrss) iy addition,

i nteractiaon w an.i t. deyj ' .

G5 GERBAL ek ol RN IS Sl BPRR P28 S
'E?Yhe_bcﬁ)e%ﬁl? sYQERUET sépirbieupplictidn. aNd geamiral operation program
parti cul ar finger notions. Alternatively or

auérellpinsludes aseeofgesitugtiens thelyreneniags haAceHrencsaf gegures and

tthg?rlalg gﬁ%plélglggere]s&%@%ges %ﬁe%&eofttﬁéjgéég,@&re a)%(qg?:bgfbil%t h&FRIY RS take in

ocessor

IrBSoh S tRE Seshiire€ A ByYw LS (XpRIPRY, pestereasatbadsatvhithwian be used
the gestures. In addition, the nenory bl ock 358 ma
iheodinyhee shayesand desentfeaddn igeastar dgtadldp sPRendiecan r?&?mﬁéﬂy

par.t o i t, S
Rinly R RBEARARGP R SR ResEARL RETURES FOR TOUCH

| SN SIdeS EaNSRIT DEVIOES Utled omSully/138) 200dcmd vitrdsistheseby
occurrence of gestures and i nforns one or nore
so¢arperateddigesin By s¢ferenec.gest ur es and/ or what action(s)

t[%()éf] kleheI dlectronic 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 can be



response to the gestures. By way of exanple, gesture

nmet hods, which can be used herein, are shown and
woesmvasp@d i n greater detail in copending and eqmusndog/028671

assigned U. S. Patent Applization No.: 10/903, 964,

titled "GESTURES FOR TOUCH SENSI Tl VE | NPUT DEVI CES, "

fibddad padteddthy mdfemeBOd giidantiriediicel derta@d €drythe main processor of
i ncorporated herein by reference. [0069] The
diecdedtionicddeyidgi ce 350 al so i ncludes a detection

i.sm i i ¥el s
FFEOT degfRatited Wiher e QRFREE BN KR Bil0 B Dfmimmic s
RRCRAREY] attiekof slchras a3Bitkahle butes, a wlidiapewitaldr s gysiieks, The
is configured to nonjtor, nmyvenent sa?gf tbhe di spl ay
thegsiese)

368
disphyresien aphsstctiopisdesice 80 gan © Ugertor s gata from
e LRHLEAD KB o RASIRN el gl roBOHTRASOY example
bt asqal todssasbmenahis Btire cleasasic davicesl Cart eitp! moters emnd make
GaReiiNBS PG EReCh g e PRGBSO NoBRYORE ol actron ¢ ¢
i@(yli $n oLQﬁJrﬂLulﬁsmﬁ&mﬁ@M tﬁ@n@‘ﬁ%ﬁt thRnfBY 3 Qedlioid @bices

S configured to mmc a hani cal actuator such
dsscaibed bdaitoereinantido hamd-Béld dlecgomivideviiesowith sinel} derin factors.
The di spl ay regiop, of the el ectronic . device, 350 .can.
ticised Brreimh e 0y %@%hﬁ?fﬁé?%ﬁnsg%ﬁ?gﬁf?l%%%f&e&ﬁes‘ ipically
‘r’(‘@&!a%d' Wif l%etﬁ?g &85t & AR CardaMh Chie 38 ce ThezediapRlddHension for

gion may for~ exanple be used to i ssue commands in
tsheh weeExampiies ofleanid el Béeyics irpdurterRIPAsydiclloter Zhdnesaiedia

S Iectg ons Wt respe&t to the GJ -on 5 di spl 368.
(e THHES AV OISR PRV BB ramgsin g feceivers,
eI 0B8R0tk Meaghe k& oni ¢ devi ces described above

correspond to hand-held el ectronic devices with snall
f[0072)] fratidrell elésramedevies eiay, betdiescted mfrptidrhangle @peration or two-

U2 gt AR aE bl bRl I s R A e
Efgl%igg 39%11 dk @%F% Sations ithSBe uder altBifa® difinBase Cellular

evi ces include 'PDAs, Cellul ar Phones, Media

mhayesrssiclf es handseta,sind médig/plagers giaheas mpusig/plexers geagxamples of

| ~ Ca , ' . .
MY R laevicg ol Sz pretat T ol Gl Bl Tyl RO Sosp  er
dhéeshfinaldcfioe ihandashd MR sth i fifkers MhdB @akh and use the thumb

opération. In one-handed operation, a single hand is |
ue exike entsiss hising fspis; butiens areviarigatien prd- | Ingwothgnded orgraton, one

erations wth the user jnterfac ' . .
B0 B RS IE WL BB PO A A Spepon vt
SHENInASaBY BhSnPhRYR febtv ey BoRl leadodfupbandhdiddvice as well as
devi ces that can be operated solely with one hand. _In

qierfosm oparsionsduring useayDdy 8 8pd garae players arq xapipees pf hgnd held

e, e

| xatnpt, (RNEeAmAP efap ki devitRayith 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



hand is used to support the device while the other

hand perforns operations with a user interface during
woeemss@bt er nati vel y both hands support the devras2@s/028671

wel | as performoperations during use. PDA s and gane

pl ayers are exanpl es of hand held device that are )

fopeticalityottpadiadé devitdshavabegandsnerpainth e singteehaofl heldedevice

PDA, for exanple, the user ma rasp .t he device wth.
(518 FRARPIRES I SOBRPOTRLerS I Bk HELE Fah el o e ige or

CXRMR! 8 8! : i ize of th
AR Y0887 PIAUS D BBl B e
digpld opindreanilg sheesizer dfitbe devier bethtdfevhid lebue mnbgatiars impression
whi | e hol ding the device, [QQ73] The di act uat or

o therieoTp B U NP RIRAY 16, 7ize L o R Py fen are
%&fo@g%%&l@irde avhsREhaeeh as hand hel d devices, which

ave-Timted space avallable for input interfaces, and
[007¢h Wheuthe displaytis adcorforatedrimte thethand peld derice (¢ 8¢ B¥egrated
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e into a single hand held device (e.g., smart
pousitéphe téuchsenwtipity of the tdvshesciesn prswvides Sipjhpuiaypans necessary

estate on_ the deyj or housi.n I 1,.1 S

B SRR A8 RO S B S AR o
I8 MR RIufbePbf inPaif RIReE dedda@ t6 buppoRtlthd fevictearidda mangtcases
of Ich T'eave a negative inpression on the user. In

tanpletayclireeterigputivsvises ether tham theghisplaeaciggjon. cAg aggsult, the

; , ch ar. I . o ) o
b 510 beeotin dokiPe P SPeS o, 680 375t BplaN R pHEhflt mpans or
DEN T {P VTREddBecds therétbROhaiealsthatically pteasiagi(e.g., smooth surface
houdsi ng), the display presents the visual information

asthawi troaks gaps or lines), had i menylcaseeean ninadermalics wiham o

t he. mechani cal _action. of t.he.di spl.ay: ol vt
e a5t Rkl SOH8Y AU, Byt e

LRBYsniBEBASe BRREAERAMOsE Bandibhed akttrvit devibetHaame-dpetated using
el ectronic device. The display actuator can therefore

paelbansl (sprae handbeld slecirapigidenies rewye iwe dardsd Ppsalen rhile

AT LB A Bl T g e

528 W the ddRehanad thpue hichceibeality,dri, thaldivplay carelye mpetrsubstantially
only have a display and no_i nput nmeans (or very few).

Titlethe entiredrans surfase of Sredhang heldds¥iRet i cal | y pl easi ng
q - SITDQ .

i 3 A B PR e
FRedibplag bergatocis@enfigiree tasubsiantalty filll thetdntirafrontysurfagd eftthe
is very beneficial for hand-held el ectroni c%fd[gvi ce. d
aapiclayery Thadiselayasmaisiathe BRI H HIP! BEdrscd (hpmusigplayer an

' 0 F i figured
s T e
negdnerdb centhsltsignalsyassdcimed witk emussizglayan Foeexmutge, the display

SL0ET b O BL1 SN0 L0 Sl 0l e SRS
Saﬁg Mgt i&ﬂeh*}étively or additionally, the button functions may include volume up
and volume down.

[0076] While this invention hz;s 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

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



fill the entire front surface of the hand held device.

[0075] In one particular inplenentation, the hand held
wdeaviemss49s a nmusi c pl ayer and the display act uaCwmse®s/028671

configured to substantially4fill the entire front

surface of the nusic player. The display actuator is

tthereforé imgengdeil l&pﬂutheribﬂnmngfapphmiedw?salms bk @ytetpréedlad including all

ase IS only input means. Furthernore, the
dﬁuglﬁﬁ Gt B GarteGualfe oo guhuithiahe e pejit and scope
rgse%ﬁg,@h@g@d with a nusic player. For exanple,
th i splay actuator may include button functions

i ncludi ng, Sel ect, Play/Pause, Next, Previous and
Menu. Alternatively or additionally, the button
functions may include volune up and vol une down.

[0076] Wiile this invention has been described in
terms of several preferred enbodi nents, there are
alterations, pernutations, and equival ents, which fal
within the scope of this invention. It should al so be
noted that there are nmany alternative ways of

i mpl enenting the methods and apparatuses of the
present invention. It istherefore intended that the
foll owm ng appended clains be interpreted as including
all such alterations, pernutations, and equival ents as
fall within the true spirit and scope of the present
invention.What is clained is: 1. An integra

i nput/out put device, conprising: a display that noves
relative to a frame; and a novenent detection
mechani sm configured to generate signals when the

di splay is noved, the signals being indicative of at

| east one predeterm ned novenent of the display. 2. An
el ectroni c device having a housing and a displ ay

devi ce, wherein the inprovenent conprises constraining
the di splay device within the housing while permtting
a | east one conponent of the display device to be
moved within the housing so as to signal at |east one
user input. 3. An electronic device as recited in
claim 2, wherein the at | east one conponent of the

di spl ay device can be noved in a plurality of
different positions so as to signal a plurality of

di fferent user inputs. 4. An electronic device as
recited in claim2, wherein the display device serves
as a primary user input nmechanismfor the electronic
device. 5. An electronic device as recited in claim 2,
wherei n the di splay device serves as the only user

i nput mechanismfor the electronic device. 6. An

el ectronic device as recited in claim?2, wherein the
el ectronic device is a



handhel d el ectronic device. 7. A hand held el ectronic

devi ce, conprising: a housing encl osing operational
woaopmsends of the hand hel d el ectroni c devi cepcams2@s5/028671

di spl ay actuator disposed & a surface of the housing,

the display actuator including at least: a display

dWhiat s daindfedgsr ed to present visual information within

Vi e a of the ousi ng, the display device
Vi ng‘%%ﬁ‘ﬁ@b‘ HES-CREPHdes rel ative to the
housi ngiisg wt@t%ws&feua?ﬁewﬁ&qﬂ LSfgcontigured to

generate signals when the novabl & conponent is noved
r el at iamovemertideteotizi mgchaBismltumfigared th gbnbreﬂeeignm;nvhbn the

vi.ce. as r ted in. cl ai 7where| the dis
PG Aielefeibé Stpnal oy Mifardesr shiags ope prageteriined movement
P1d @isslegel to present text, characters or graphics. 9.
The hand hel d el ectronic device as recited in claim8
wher eidn ¢lheirafiie gédge haying 4 h@,wlrrg and;asdm;ﬂa}ddapéaawhb&m the

edeectr ni c vi.ce as recit, in_cla

B BRR R onlisF oA Binnee BT RBD et sifiim e rpySng peile
et slcabest rc@ﬁip@néiﬁ\éf R léfﬁfévic%dco ibB nfdval Rifhin the
wherein the dis Q% devi ce includes a transparent
@89@%9@931@%@8 et onpwsediinnut.ay, and wherein the

taf ansp (..and the displa o form

o 2D Bk AR A0SR SRS AL el Brponen
@ﬂhe&ﬁspi@y ﬂ@ﬁdzd & Yem6Ve@iiih blurde o uiFrdrBe fkBiBha¥o as 10 signal
devi ce includes a touch screen poOsitioned between t

di lﬁﬁhvc%fﬁ@ff?fﬁ@tﬁsﬁhmﬂp@rent cover, and wherein the

20t AR B SR AOR S RPR R Srves

2 Prinddrg ubanitph edsthedi e tiHOnE elcd@nic Bevise.r ecited in
claim@8 wherein the display device includes a

ts r an s P WP &Vigsosirediisd dul claire 2, wheretti the displayatedlice serves as

he onl b
BT Do i pRERAAG R B G JRer Y ot el

6| ect Pondlectrb@id devisasiredict @6l clatin Q| Whéfefh thHQleBirbnit H@Vlce isa
g S deV| ce includes a pl at f or m di sposed bel ow t he
%‘gﬂ gi//e PR Y% r een posi ti oned over the display,

and a 4 magﬁ%aeam%@ggémg@5&@%@&&? over the touch

SCreen, erelrn ‘ouch screen,

t r ans pawesihg enclesingopkrpticiial eonmpERARSIT Mcchdnd HoRT Tedthiic

Hgylgeblagdconponent of the display de‘w ce.

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 relative to the housing, and

a detection mechanism configured to generate signals when the
movable component is moved relative to the housing.

8. The hand held electronic device as recited in claim 7 wherein the display
device includes a display, the display being configured to present text, characters or
graphics.

9. The hand held electronic device as recited in claim 8 wherein the display is a

liquid crystal display.



15. The hand held el ectronic device as recited in
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18. The hand held electronic device as recited in claim 7 wherem the movable

component is rotated about an axis relative to the housing in order to generate an
input signal via the detection mechanism.

19. The hand held electronic device as recited in claim 7 wherein the detection
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.



el ements. 23. A nethod for receiving a user input,
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wbavierngs£9di spl ay, said nmethod conprising: di spCagisnwsa28671
graphi cal user interface ore7t he di splay; and
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signals being used to provide user input to the electronic device.

24. A method as recited in claim 23, wherein the display is movable.
25, A method as recited in claim 23, wherein the electronic device includes a
housing, and wherein the display is movable within the housing.
26.  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
operates to signal at least one user input.
27.  The electronic device as recited in claim 26 wherein the movable display

apparatus translates, slides, pivots or rotates relative to the housing.



a plurality of mechanical switches |ocated within the

housi ng and underneath the display, the plurality of
worgetsassoal switches including at | east four nechasman2ss7i

swi tches that cooperate wit the tilting of the

display to provide at |east four distinct user inputs,
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mechani cal, switch, a _second chani cal sw t.ch, thir
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player as recited’in claim 31, wherein the handhel d
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33. "A handhel d nedia player as recited in clajm3
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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.



38. A handhel d nedia player as recited in claim 31,
wherein the display is a liquid crystal display. 39. A

woaowhssa medi a pl ayer as recited in claim3l, PeinaIse0s/ 028671
the housing has a front sur®ace, and wherein the

~opening of the housing is at the front surface. 40. A
Bandhe) bandhdidangliapkyeres redidtiedlaim 3¢| whofedSthe WhedtRIdmedia
the dis Iag consunmes supstantially all of the front
DUAYPLEhST CORRIISS 8 SRyt borrd havipg AR &1 MoFelpeiripdl spmponents

hSSint@dnhilos @M 31, wherein the handhel d nmedia pl ayer
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by t hevlivesiul dispthyrebsiiricatly ayeples truhewh afoeé Bletificel @dipoasnts
with the display by the user of the handhel d nedia
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B89, MakehiRUER B&liLEhYANS rE&RM BRidRY! @hékfWe circuit board is
provided internal to said housing such that the circuit board is beneath the display.
34.  Ahandheld media player as recited in claim 33, wherein the first, second, third
and fourth mechanical switches are mounted on different sides of one surface of the
circuit board.
35. A handheld media player as recited in claim 31, wherein the display includes
at least a circuit board having one or more electrical components mounted thereon.
36. A handheld media player as recited in claim 31, wherein depressing a side of
the display causes a corresponding one of the mechanical switches to provide a switch
signal.
37.  Ahandheld media player as recited in claim 31, 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.
38. A handheld media player as recited in claim 31, wherein the display is a liquid
crystal display.
39. A handheld media player as recited in claim 31, wherein the housing has a
front surface, and wherein the opening of the housing is at the front surface.
40. A handheld media player as recited in claim 39, wherein the display consumes
substantially all of the front surface of the housing.
41. A handheld media player as recited in claim 31,

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.



