TACTI LE TOUCHSCREEN FOR ELECTRONI C DEVI CE [ 0001] The present application
rel ates generally to input and out put devices for portable electronic

devi ces. 5[ 0002] Portabl e el ectroni c devices have gai ned wi despread use and
can provide a variety of functions including, for exanple, telephonic,

el ectroni ¢ nessagi ng and ot her personal information nmanager (PIM
application functions. Portable el ectroniyc devices can include several
types of devices including nobile stations such as sinple cellular

t el ephones, smart tel ephones, wreless PDAs, and | aptop conmputers with
wirel ess 802.11 10 JAGIILE IQUCHSEREENFOR ELEGIRONIG DEVIGEL on a wi de
variety of networks from data-only networks such as Mobitex and DataTAC to
conpl ex voi ce and data networks such as GSM GPRS, CDVA, EDGE, UMIS and
CDVA2000 né0A31 ks. Theopesmepipticstion nelates gepaaly torinputand autiut gdenderssfonr e

general ly | Ph&ggggc{r ic Randhel d use and easy portability. Smaller devices
are generally desirable for portability. 15 A touchscreen input/out put

device ks iy cul : . i @ﬁq@ | d
devi ces5 ar g@b;a%l I gélﬂéébé#glgtgﬁ%r}’g %‘?e |Ar?1g{b‘eggﬁkﬂwgg\s§t%%:$aﬁr§b lie\p'f']or u%er
i nput and uanigiy of Wectiane dncluling. ferrexarple, ierhonice slectkenic messaging andpiber een -

| nput / out pH%rsgﬁéﬂii%ﬁ?ﬁ%ﬂ @&%g@mgagﬁgﬁ&?m%%. tﬁb‘?taﬁl‘éré‘?édé@% Afles

oper ations elrn perrorne creen | nput/out put Vi ces are
const r uct eqanincyddisspiraltypsuefideyices impidingunebitersiaticals sdris ps aimpleweliian _
touch-sens 'téléﬁh%n?&%ﬁﬁaﬁ‘b’tele‘é%ﬁé‘s, WikaiLss %A%Péncﬂgwo@%nﬁﬂﬁftérs With WATldsBRBE §
di sadvantages relating to user interaction and response, however. In
parti cli ar or Bluetpothoerpabiitiess nThasgdievisas put o widseariehy of nebvqrke e slata-only

user-desir A&ch! L f ifd [WeTel] ! i iding a
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movi ng t he GEM/&FRS A EyUMISTH GRMAROBRetwos®- t ch nounted on a
printed circuit board. In front of the switch is a novabl e nenber

conpr i si ngl#08] at eDeigasouch @stiPAwgrssm tefepbanchereeased intendedieract t he
swi tch. [ ORQGINME dse?QRAdL) pbiEnftyS Sniier dévidRtRe GBRHEII éﬂ'@ﬂleffﬂrr pdiabiliy,
conputi ng device using a touchscreen and a nechani cal sw tch underlyi ng
the tolzh Adeesbereaniimgeutpyt dryiqeris priiedlagy seRfuloesush dandheld Hevieas A SUSOr een
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axi s [0007] I nprovenents 1 n I nput/ put devices are therefore desira

GENERAL [ OooRlidevinegi yrther. Hie sesgriceoniant pe thalpuglaschreninerdiputpug Heviessaifing

devi ce, COBPhicifRd depending on the functions and operations being performed.

[0004] Touchscreen input/output devices are constructed of a display, such as a
20 liquid crystal display, with a touch-sensitive overlay. These input/output devices suffer

from inherent disadvantages relating to user interaction and response, however. In

particular, such touchscreen input/output devices fail to provide a user-desirable tactile

quality for positively indicating input, providing a poor user-experience.

[0005] JP 2000-200141 discioses a touch panel for moving the cursor on a display.

25 The panel has a switch mounted on a printed circuit board. In front of the switch is a
movable member comprising a plate supported by legs which can be pressed to contact
the switch.

[0006] WO-A-2004/107146 discloses a data input method for a computing device
using a touchscreen and a mechanical switch underlying the touch screen. A hinge is
30 provided along one edge of the touch screen to allow the touchscreen to pivot with

respect to the base about a fixed axis

[0007] Improvements in input/foutput devices are therefore desirable.



a housing having a front franme; a noveabl e touchscreen display framed by
the front frame so as to be constrai ned by the housing, the touchscreen

di spl ay having a touch- 5sensitive input surface overlying a display
device; a single nmechanical switch di sposed between a back surface of the
touchscreen di splay and a base of the housing; operational conponents
conprising a processor within the housin? and connected to the touchscreen
di splay; and at |east one biasing elenment to bias the touchscreen display
away from the single mechanical switch; whereby the touchscreen display is
conflguredGE@NEBAgl vot against the frane relative to the base about a pivot
axis in response to application of a force to an off-center | ocation on the
t ouchscr eewﬁﬂéls ul tAq¢gr rrg teanaspeelthere malebe pipylded eesleiivnicdeviopi earpprisinge
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devi ce may ect r'oni ¢ device. BRI EF CRI PTI
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di agr am of togehacsgan dismqs Aod s leastanekliasiog el@rrteat o blaﬁ beteuchsgepodispiey, of
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to anot her poi nt on the touc screen di splay sect i"onal
side view mﬁcmamcqb@wmibm rivai@isaisipendiag oo dhelocatian of@ppbmqm atihe feree.ce

appl i ed toTﬁé‘@é tha &ﬁaﬁ@‘}lé&%ﬁm&%n di splay; [0016]Fig. 7 is a top

view of a porta ectronl Cc device according to another 30enbodi nent,
with certain hi dden features shown in ghost outline; [0017]Fig. 8 is a

sectional BRi-PESERIPAON BF PHEDRAWINGS 7;

15 [0009] Embodiments of the present application will now be described, by way of

example only, with reference to the attached Figures, wherein:

- [0010] Fig. 1 is a top view of a portable electronic device according to one
embodiment, with certain hidden features shown in ghost outline for the purpose of

illustration;
20 [o011] Fig. 2 is a sectional side view of the portable electronic device of Fig. 1;

[0012] Fig. 3 is a block diagram of certain components, including certain internal

components, of the portable electronic device of Fig. 1,

_ {0013] Fig. 4 is a sectional side view of the portable electronic device of Fig. 1,

showing a force applied to a point on a touchscreen display;

25 [0014] Fig. 5 is a sectional side view of the portable electronic device of Fig. 1,
showing a force applied to another point on the touchscreen display;

[0015] Fig. 6 is a sectional side view of the portable electronic device of Fig. 1,

showing a force applied to another point on the touchscreen display;

[0016] Fig. 7 is a top view of a portable electronic device according to another

30 embodiment, with certain hidden features shown in ghost outline;

[0017] Fig. 8 is a sectional view along the line 8 — 8 of Fig. 7;



3 [0018]Fig. 9 is a sectional viewalong the line 8 - 8 of Fig. 7, show ng
a force applied to a point on a touchscreen display; [0019]Fig. 10 is a
sectional side view of a portable electronic device according yet another
enbodi ment; and 5[ 0020]Fig. 11 is a sectional side view of the portable

el ectronic device of Fig. 10, showng a force applied to a point on a
touchscreen display. DESCRI PTI ON OF PREFERRED EVMBCDI MENTS [ 0021] 1t w il be
appreciated that for sinplicity and clarity of illustration, where

consi dered appropriate, reference nunerals nay be repeated anong the
figures tdo0@ lndl Fig. 8 ig arseetipehieW @19 tﬁﬁélﬂ%ﬁox%Ofe‘T'@ﬂe ghawing g faf&a i2pplise

numer ous ﬁg%gzn?t%ndﬁtbﬁbﬂs%ré’énedl% forth in order to provide a thorough

under st andi ng of the enbodi ment's described herein. However, it wll be

under st OOCtgh?rg]t hoggy, QfJ i95 dbBRInYI &ﬁ&é Lu'ew'd'f atﬂb?taﬁﬂételédﬁ%hlctdéﬂscé EResHIvg L

descri bed herein may be practiced w thout these specific details. In ot her
i nst ances aﬂmqrﬁm?@m%t%i@ds, procedures and conponents have not been
described in 15detail so as not to obscure the enbodi ments described

herei n5 Al8820k he Fidé fis pepdionpksidryviewf the pasteblerlpdtpnicsdavicgialiFigy 1Phe scope
of the en‘a%wmﬁ;r&eéﬁduwwa%rn%ﬁat&%%@ﬂexh@. myodi nents described herein

generally relate to a portable electronic device having a display. Exanples
of portabl e el ectronic devices include nobile, or handheld, wreless

comuni cathpSCHIPTION GF‘P‘REFERRQEB EMBODIMENTSONes, cel | ul ar
20smart - phones, w reless organizers, personal digital assistants,

wi rel essl yoapfp! ed apbe agadecmb@ros siitilcitynd bRy of AGARkGRawREt abl e

el ectroni c devi ce may communi cati on devi ce with advanced data
communi catqmﬁlde@&aaﬂprqmaé% rfrfﬁfﬂﬂea PH@G{%W@&&&H&BIPW?F aHoe HsiguEest® with

ot her qgor t.ﬁ&k&e%ﬁeéﬁ&mrf? SHaNkREUDEIRRIRY Iraddion! RiMeldls epatiicddiaisue K of
transcei ver 25stations portabl e el ectroni c device nmay al so have the -
capabi | i t ysatérHy in Quges &e g@wde a thorough understanding of the embodiments described
herein. However, it will be understood by those of ordinary skill in the art that the
embodiments described herein may be practiced without these specific details. In other
instances, well-known methods, procedures and components have not been described in
15 detail so as not to obscure the embodiments described herein. Also, the description is not

to be considered as limiting the scope of the embodiments described herein.

[0022] The embodiments described herein generally relate to a,portab[é electronic

device having a display. Examples of portable electronic devices include mobile, or

handheld, wireless communication devices such as pagers, cellular phones, cellular
20 smart-phones, wireless organizers, personal digital assistants, wirelessly enabled

notebook computers and the like.

[0023] The portable electronic device may be a two-way communication device with
advanced data communication capabilities including the capability to communicate with
other portable electronic devices or computer systems through a network of transceiver
25  stations. The portable electronic device may also have the capability to allow voice
communication. Depending on the functionality provided by the poriable electronic
device, it may be referred to as a data messaging device, a two-way pager, a cellular
telephone with data messaging capabilities, a wireless Internet appliance, or a data
communication device {with or without telephony capabilities). The portable electronic
30  device may also be a portable device without wireless communication capabilities as a
handheld electronic game device, digital photograph album, digital camera and the like.

[0024] Referring to Figures 1 to 3, a portable electronic device 20 that includes a

housing 22 and a moveable touchscreen display 24 constrained by the housing 22 is



communi cation. Depending on the functionality provided by the portable

el ectronic device, it may be referred to as a data nessagi ng device, a

t wo-way pager, a cellular tel ephone with data nmessagi ng capabilities, a

- wireless Internet appliance, or a data communication device (with or

wi t hout tel ephony capabilities). The portable electronic 30device may al so
be a portable device wthout wireless co ni cation capabilities as a
handhel d el ectroni ¢ gane device, digital photograph al bum digital canera

and the like. [0024] Referring to Figures 1 to 3, a portable electronic
devi ce 20 ShRyp. .Tﬁe|twé§craefh6\§§tame4mcllgqﬂ§ sioHefyaansitivenit RuaceAd Quedpingy 24
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i ncl udes a touch-sensitive | PUt surface 26 over di spl ay device 28.

A singl e r&muliouehacrear distiazt ard aibage3daf w@thfae@ﬁg §2bé}p@r9§\9m'§@@‘meﬂerﬂfﬁe
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conponents are provided Tncludin processor hin the housi ngupzz and

connected todchsaeendispiaydd dba tcmcgfﬁra?n digplaygé piveticieative Enthaibape d¢ obthepi vot s

relative tp, kg BDapBuspitbt AXCinHESISINRE t¢ dp@atidn &s@ﬁ%@ht%estolam diesgngsise to
application of "sufficient force to an off-center |ocation on the

t ouchscr edacalis pndye ychsssenn display A4 smauliivgiinActyatiand ts sipgle macoABiIRRlcal

switch 30..1g 3pi YRE pR¥l SxidlBBSEIR &nhét&a{.maﬁamcabn%pméfs@;el on of the
force. [0025] Referrlng now to Figure 3, there is shown therein a bl ock

di agr am ofrggsis}10 %%m;h@ﬁaw%b@iwer@%ereﬁs ammihamuea alo@ﬁtdragmrﬁ ofigyi ce 20.
The portable el ectronic device 20 includes a _nu onponents such as
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St andard (AES)). The communi cation subsystem 42 recei ves rressages from and
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W rel ess nfdviinls hiestsRd wanirbidsdenedshki100] & tRKRREMBRIN &AbodiMeRtofsh@ndar ds
wi |l be superseded event ual I%) by Enhanced, Dat g% GSM Envi ro?lrrent EDGE) and
a

Uni verdal RopBPleelacdiopicsipyisriZatiieqasnmuyeation Sebeysifny2 | QYredddr ds are

still bei ngcoRbhoedith e Global Sysksh If&\mbalbhﬁatmmM&athl(Gslm\ee:dsséﬁelraarl ties to
t he network behavi or described herein, and ﬁ !g\: 0 be .understood by

per sons sKraoketRadio Sgevices(GARS) standardsn bee NSSad ‘?ﬁ%%‘r‘bf‘%?r i usgb

i ntended tgorléidedant @Is@Ee@t@dEWéﬂlﬁbs’éts@é’lﬂﬁfd%Swh Batsupésedayelepnedly bp t he
future. The wireless |i i

connect | nmuni cat i Qn_subsyst em 42 W th

the wirel dsthapesdiBrie GoN 5@59@@@%&@&35@“34"%%%@'?é‘;@ﬁ?%ﬂégmce i¥Sequency
(RF) clRanrgdrsice QAT SY. INWy KEAGHrEE BE: $tA péeig dfide® ikt Q@bales@@mat inegl wilbr
GSM GPRS commruni cations, Wth newer network protocols I] (Ie

have similarities to the network behavior described herein, and it will also be understood

by persons skilled in the art that the embodiments described herein are intended fo use

any other suitable standards that are developed in the future. The wireless link

connecting the communication subsystem 42 with the wireless network 100 represents

30  one or more different Radio Frequency (RF) channels, operating according to defined
protocols specified for GSM/GPRS communications. With newer network protocols, these
channels are capable of supporting both circuit switched voice communications and

packet switched data communications.

[0026] Although the wireless network 100 associated with portable electronic device

35 20 is a GSM/GPRS wireless network in one exemplary implementation, other wireless



channel s are capabl e of supporting both circuit swtched voice

communi cati ons and packet sw tched data comuni cations. [0026] Al t hough the
wirel ess network 100 associated with portable el ectronic device 3520 is a
GSM GPRS wirel ess network in one exenplary inplenmentation, other wreless

5 networks may al so be associated with the portable electronic device 20 in
variant inplenentations. The different types of wireless networks that may
be enpl oyed include, for exanple, data-centric wreless networks,

voi ce-centric wrel ess networks, and dual - node networks that can support
bot h voi ceeimerks may dssrbrnssosiefeshiithvihe portaldle elacionisigyice 2P imwariankt at i ons.
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speaker 54, a _m crophone 56, short-range conmuni cations 58 and ot her deV| ce
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provi resident” or on-device uncti ons é exanp
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functions,q sucdleds s6CH & & ﬁgnaom%kegméﬁ.eg{ i@{m% %%mm&ngiﬁé the

net wor k 100 and devi ce-resident functions suc as a cal cul or task

list. [ 00 Ztispime28with Hisl ispidissFaee 6. @ncaiiasy inputiostpus 4/ sikgystendioya data
conmmuni caty pis5 i gabrer®ues rﬁia%p%ﬁee‘ﬁ@ ShoeAAMR dondGhi @étfoﬁ& 58 ehWRkHer device

registration or activation procedures have been conpleted. Network access
i s asdbci AULEYSIETROE. subscriber or user of the 25portable el ectronic device

20. To |dent|fy a subscriber according to the present
[0027] Some of the subsystems of the portable electronic device 20 perform

communication-related functions, whereas other subsystems may provide “resident” or
on-device functions. By way of example, the display 28 and the input surface may be
used for both communication-related functions, such as entering a text message for

20  transmission over the network 100, and device-resident functions such as a calculator or

task list.

[0028] The portable electronic device 20 can send and receive communication
signals over the wireless network 100 after network registration or activation procedures
have been completed. Network access is associated with a subscriber or user of the

25  portable electronic device 20. To identify a subscriber according to the present
embodiment, the portable electronic device 20 uses a SIM/RUIM card 62 (i.e. Subscriber
Identity Module or a Removable User Identity Module) to be inserted into a SIM/RUIM
interface 64 in order to communicate with a network. The SIM card or RUIM 62 is one
type of a conventionaf “smart card” that can be used to identify a subscriber of the

30 portable electronic device 20 and to personalize the portable electronic device 20, among
other things. In the present embodiment the portable electronic device 20 is not fully
operational for communication with the wireless network 100 without the SIM card 62. By
inserting the SIM card/RUIM 62 into the SIM/RUIM interface 64, a subscriber can access
all subscribed services. Services may include: web browsing and messaging such as e-

35  mail, voice mail, Short Message Service (SMS), and Multimedia Messaging Services



enbodi nent, the portable electronic device 20 uses a SIMRU Mcard 62 (i.e
Subscriber ldentity Module or a Renovable User ldentity Mdule) to be
inserted into a SIMRUMinterface 64 in order to comunicate with a
network. The SIMcard or RUM®G62 is one type of a conventional "smart card"
that can be used to identify a subscriber of the 30portable electronic
device 20 and to personalize the portablg el ectroni c device 20, anobng ot her
~things. In the present enbodi ment the portable electronic device 20 is not
fully operational for comrunication with the wireless network 100 w thout
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i ncl ude: browsi n massaﬁ g,lsuc as e- 35mmil, voice nai Shor t

Message Selnfnr@@tffqrsm)ce then §IM/pand 62 idnsexigrrigio dae SINVBY Mdnteriags) 64, fis o
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necessarily sin sical portable electronic device. The
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el ectronic device 20 1s a battery-powered devicé and includes a battery
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enbedded mcroprocessor battery interface 66 is coupled to a regul ator

(not shownThe W%'Wéﬁ@@ ig ﬁ@unb%q foe spouabs (not shewo), d‘fWFdﬂ 35siptsy the/batteryt he
port abjs eé@mt;sreﬂaﬁ Wapw %’&tne&iotnaané%mhrced&.ctee&hnmm@m cORk@s use of a

battery, future tec ogi es such as mcro | s may provide the power
to the porteshnalogy '@élﬁ‘sd#ﬁe@f@ehﬁﬁé@’» E@Ufe[t@é@@]%!?é %P?ﬁﬂ‘@oé‘l‘%éﬂ%’ﬁ?l& devi ce

20 al 50 i NelUideTn@PoRias Hid PsabISEIBRoHik dVibeSRS. t war e conponents 72 to 82

whi ch are described in nore detail below The operating 20 system 70 and

the sof t wajo@36P PO KcHabid él@ct&%actd@tceéﬂoealwmemaeﬁah»péﬂaﬁngaéwﬁs'oranéo are
typically stored in a persistent store such as the fla 48, which

may al t er nsRftwase 9%@0%%6%%% YhieR REt JeSReRY 'rbmogs qﬁt@'bf?e'gw? g?*&g@e@“@ﬂent

(not Siapvmystem?@%na hd Slvdrd cbiBorddrits Y td 82MRE 8@ aaeeutbhay ttii@;ﬁrbb@és%r ah the
operating system 70 and the software corrponents 72 to % such as specific
|

devi ce app?"ﬁé&‘?'?%‘ﬁss"o"ﬁﬁ’ N persisterd stogs SUGhas hsiash BemaafP1WhithZd¥8d into a

vol atile Sénwrﬁatﬁ,@gﬁbeaéreta%rm%m@ @Mfomtlw@ragé’wlﬂ ot SRyl SO be
i ncluded, as is wel known to those ski

led in the art g ]ﬁ)’he subset of
sof twar e appsechiled Hsth??rE will erpssiate thappatiengghing ePeiFHPG BYSHHE |

software components 72 to 82, such as specific device applications, or parts thereof, may
25 be temporarily loaded into a volatile store such as the RAM 46. Other software

components can also be included, as is well known to those skilled in the art.

[0031] The subset of software applications 72 that control basic device operations,
including data and voice communication applications, will normally be installed on the
portable electronic device 20 during its manufacture. Other software applications include
30 a message application 74 that can be any suitable software program that allows a user of
the portable electronic device 20 to send and receive electronic messages. Various
alternatives exist for the message application 74 as is well known to those skilled in the
art. Messages that have been sent or received by the user are typically stored in the flash
memory 48 of the portable electronic device 20 or some other suitable storage element in

35  the portable electronic device 20. In at least some embodiments, some of the sent and



I ncl udi ng data and voi ce comruni cation applications, will normally be
installed on the portable electronic device 20 during its manufacture.

O her software applications include 30 a nessage application 74 that can be
any suitable software programthat allows a user of the portable electronic
device 20 to send and receive el ectronic nessages. Various alternatives

exi st for the nessage application 74 as 4s well known to those skilled in
the art. Messages that have been sent or received by the user are typically
stored in the flash menory 48 of the portable el ectronic device 20 or sone
ot her sui trgm!éectmssw@smeymtoreﬁ remotaly fieip ihmieviea sychrasdn adatagorzref | n
at least SHiig.d ; BRI BRI Storf IR 1 pdr B S QB ey ool RE@InAGhiRES @RS Y De

-stored re romthe device 20 such as 1n a data store of an associ at ed

host syst qgpssat tipg sB%él%bAp%hé‘ét%ﬁE E:Qrﬁ‘f&th@?ﬁb&x@e%%e‘}@@% rRUAR M, hh.
[ 0032] The software applications can_further include a device state nodul e

76, a Per Joaraenal ifernadion MeneandaM) ($iand otser syiteble meskles (netshpwnidbel es

(not SQO‘MHewc-E téﬂ%ﬂu@?@ﬁ@@ﬁegﬁgﬂéts?e%@ i Qvd Qﬁﬁceoﬁétﬁ'n%m% ehsPes il
device state ule 76 ensures t | nportant device data is stored in

per si st entlmmﬁﬁfﬂtﬁe"%@ﬁtad@ statied in| %ﬁsﬁﬁmﬁvo%suﬁbﬂ%thﬁtf lagth@em@natsd $onot
| ost when tEQﬁhQQE{a‘?QbSt 18 reug%énqné Bo é%?ect?erb%le\%Hé PE% Bifdedir drds@s Pover.

[ 0033] The PIM 78 I nc unct i ona for organi zing and nanagi ng data
itens of 1IBWeferest to the user, such as but not limted to, e-mail,

contacts, cal endar_events, voice nmails, appointnents, and task itens. A PIM
appl i cat i d0B3s t HaedHM 73t'9°|t'@ﬁ95fé'ﬁ@¢'0&'ﬁhiyF@&Q%Z*%ﬁﬁd Megaging data s @t el ess

networ§ 10Rterd2t M @alRel, CEEPadTRY A IRFRENE il RhQIsAEAEnda B06ME ARiieed, and
updated via the wireless network 100 wth the portable electronic device

subscr i bermails; gppesipwnts. Agd sk dtemse AsPIM @méleataaﬁ'drwh%%%f%ﬁ@aﬂ Wh a

15host  corpguiigs dét)ﬁﬂeﬁ@weﬂh'e%?élé},‘étde%@rk'1bﬁ mmaétg%ﬁasrﬁléﬁs&@anh@ﬁ conput er
on the portable el ectronic device 20 th respect to such 'thl S can

be parti cun@sr%ﬁe%waﬂv@gé%@nﬁﬁeﬁatﬁﬁeﬂqibgwr@lﬂ%u?wr%w MW F*‘se Rasgblgor t abl e

el ectroni Celé’&aen&%@%%%w%r § c@rfréé;ﬁb%dﬁt@rﬂé‘tﬂ i?ém§¥t§?e@l@ndﬁ&%§§&cﬁtéd AR tkabl e
el ectronic device 20 al so incl udes connect nodul e 80,

20i nf dmathashceraeyposstym.-(Thiy fuagtrqr@ytyr%%ﬁj%a gﬂffo"PHé'oéb?ﬂWefrﬁMU?e 80

i npl ement Spértéﬁle@@aﬂamccﬁvtc@rzop&.m REPES té Badh iBdngs. MRRWahaR Japticuldlg portabl e
el ectroni ¢ device to communicate with the wireless infrastructure and

any host s%%’ﬁ@ﬁﬂe%ldﬁ:‘ﬁh%thﬁr‘i‘oéh‘i%?wwsﬁé’smlséh? petiafie pigelronic deite el ectronic

devi ce 20 d\psariidreioic8@ohuicipsitmce W th. [0035] The connect nodul e 80
includes a set of APIs that can be integrated with the

[0034] The portable electronic device 20 also includes a connect module 80, and an
20  information technology (IT) policy module 82. The connect module 80 implements the

communication protocols that are required for the portable electronic device 20 to

communicate with the wireless infrastructure and any host system, such as an enterprise

system, that the portable electronic device 20 is authorized to interface with.

[0035] The connect module 80 includes a set of APIs that can be integrated with the

25  portable electronic device 20 to allow the portable electronic device 20 to use any number
of services associated with the enterprise system. The connect module 80 allows the
portable electronic device 20 to establish an end-to-end secure, authenticated
communication pipe with the host system. A subset of applications for which access is
provided by the connect module 80 can be used to pass IT policy commands from the

30 host system to the portable electronic device 20. This can be done in a wireless or wired
manner. These instructions can then be passed to the IT policy module 82 to modify the
configuration of the device 20. Alternatively, in some cases, the IT policy update can also

be done over a wired connection.

[0036] Other types of software applications can also be installed on the portable



25portable el ectronic device 20 to allow the portable el ectronic device 20
to use any nunber of services associated with the enterprise system The
connect nodule 80 allows the portable electronic device 20 to establish an
end-to-end secure, authenticated comunication pipe with the host system A
subset of applications for which access is provided by the connect nodul e
80 can be used to pass IT policy conman fromthe 30 host systemto the
portabl e el ectronic device 20. This can be done in a wireless or wred
manner. These instructions can then be passed to the IT policy nodule 82 to

nodi fy t hesle@rpmiciaviee 20n These sritwaes prrdicationsenderthird partwapplipatipppavidiel es,
the 1T DO'érgxéduwaﬁ@rtﬁé&aﬂhﬁet&@oﬁﬂa%&x@é epec%ﬁ.efaeﬁem@ctkaﬂpue&%ﬂé‘hﬁhot her

t ypes of twar e I cati ons can al so be 1nstal t he portable
el ectroni daanh'\ﬂp@hca@ens nekidle gapeswRaieuaprs, PW&!@‘ﬁdﬁ@ can be third party
applications, which are added after the nmanufacture of the portable

el ect r oni d083T} ce The adgiliangiasslications canibe loaded apigithe peiakie clepionitids\igares,
cal cul at org, thkﬁd ghidt i3 oﬁéf;rthé QR3iekd h%ﬁ@néo ‘ﬂﬁ'@éuﬂ%ﬂ} u/@%hb%&.ﬁs@ ths

| oaded onto t ortab e troni c device hrough at | east one of the
wirel ess rdatmmfvzdbe sb%rmqorwgmq:a@gﬁwﬂem?%@r aﬂhetheawtqb@rqevapz t he

short-ran %bﬁ?éfﬁﬁ{ ryoC?F..g PBs: ﬁf&tﬁ )ﬁﬁﬁlﬁ%tflﬁms&'ﬂaﬁﬂw nt%Q%s A& iR BNt et teE

subsyst em 60 | exi b| ity in application installation increases the

functi onal ﬁqr?bl@fei@%@nwdi@l&l@l?@ asidapey pisvidepahpacedxm-daviretigctionevi de enhanced
on- devi ce dyialhigon- r@@f@@'fﬂh@tﬁ%b% o %?gxélﬂﬂﬁtéééﬂ% cdMimBftdtionFor exanpl e,

secure conmuni catl on géi|cat|ons my enabl e electron|c commer ce
funct iléns @mcaﬂonérnaym slegionia conragres funciars ang efbersdichdingecialusi ng t he

portabl e qkﬁﬁh&%% Qgﬁbﬁ&n?e%usfn%é]p-ghgblg%ﬁe%trgﬁlﬁtdeﬁ@eQUab| es a subscri ber

to set preferences through an external device or software application and

extends t hgo§H pab'ﬁhletda?asp&{ 5 Qﬁatﬂ@éé%Qﬂ)&nﬁé%%@?&'efér&%éb@ﬁoa&\ BY eRiepia di Ng
for |nfornat|on or software downl oads to Eorta e el ectroni ¢ 15device

20 ot her tmwet%ﬁeﬁ\gwe@nmwm@@d@&ﬂmﬁﬂ'@a@qp@ ilifis Gidh& Porighle alecterniat e
downl oad pahfre Yy srev.dmm&nhf%rm%m%ﬁ&@ré mu@aas%%vwda% éié‘dtrdhﬂio the

portabl e electronlc devi ce 20 through a direct and thus reliable and

trust dd cotavicetd0gnherghan thyeugh awirgless eepneaicalinmrgiverd: ¥ ohaligrogissiovrioadat a

port 52 caiitdmag¥or StHnk@Re) e P¥ilto Idaft rﬁé\ﬁJP* idn Y BnteARETHOHALM ERBtraHic et ween
t he portagﬁ%e e|a20t?0nl cﬁ@ew ce 28 and&1 anot Fgrncop ﬁtlﬁ%rH devi ce. 'Ir'he dat a

port 52 cdifvise 20 theupha direckanhings reliablsand, trqsﬁﬁds%me?tmtaﬁw@e §e¢Hredat a

port 52 cae e dndieeibh that includes data lines for data transfer and a
supply line that can provide a charging current to charge the battery 68 of

the portaljpgas ectrh@raafa StV 52 Bar?Be ahP Sdiftlbidsorbihat éndb%%t@@é?ﬁhlﬂh@aﬁdrpns
subsyst em 58 provides for communication 25between the rtabjglﬁegl ectronic

devi ce2020 Retyeen hedoaable glegiopic dsvicg &P aanolfjer remPul A8 ARitr el ess

net wor k105> cdrie £5aiEofa phRfleSpars Vs 6t fktdid¥s,ithe badeort B2 dinty £dskevi ce
and associated circyits and conmponents, for short - range conmunj cat i on.

Exanpl es diorsthatipc 'R dReRAeT Baleitnster 2RA 2SYRPlY fine Mt can By AChgkdjeg oped

by the I nfdaientholdharycihe Daltal/ieBbiihe péiable Bebd®bdviceory the 802. 11 family
of standards devel oped 30by [ EEE.

[0040] The short-range communications subsystem 58 provides for communication
25  between the portable electronic device 20 and different systems or devices, without the

use of the wireless network 100. For example, the subsystem 58 may include an infrared

device and associated circuits and components for short-range communication.

Examples of short-range communication standards include standards developed by the

Infrared Data Association (IrDA), Bluetooth, and the 802.11 family of standards developed
30 bylEEE.

[0041] In use, a received signal such as a text message, an e-mail message, or web
page download is processed by the communication subsystem 42 and input to the
processor 40. The processor 40 then processes the received signal for output to the
display 28 or alternatively to the auxiliary 1/O subsystem 50. A subscriber may also



[0041] I n use, a received signal such as a text nessage, an e-numil nessage,
or web page downl oad is processed by the comuni cati on subsystem 42 and
input to the processor 40. The processor 40 then processes the received
signal for output to the display 28 or alternatively to the auxiliary 1/0O
subsystem 50. A subscri.ber may also 9 conpose data itens, such as e-nail
nmessages, for exanple, using the keyboard 116 in conjunction with the
di splay 28 and possibly the auxiliary 1/00 subsystem 50. The auxiliary
subsystem 50 may include devices such as: a nouse, track ball, infrared
fi nger pri mompesedatritents, such as e-erailihessages. for axamaie, G'Sllfigtﬂﬁ%‘ﬁﬁ)fbﬂé@s‘i"ﬁgn
capability
keyboar d acngfd f?%rp‘faepﬁﬁone t i&?%&gﬂﬁﬁ%%gamm%%g@s%yﬁtgﬁe'?ﬁ ?g%ﬁﬁs?t ed
over the wiubeysters m@awmklumclemmm@h asha ﬂwﬁﬂﬁrﬁ%@taﬂdnfr@aéﬁmrémuz
[ 0042] For , q;{% I
el ectronic e@&bgpg’ggﬂ%lsﬁ%%g\?{gr? | al cy SI ﬁ”l }'es%l?ﬁ @hﬂﬂy?& E%ﬂgﬁ@%atggaqego\%ed
signal $ arpoddedsuch as ahelpnasmaamkes@narmkmt@nam@eﬂwe keypad mrALompased e
gener at ed o, 136 bEHEHORMRADYB e NifeRlA ekt 8D §f ol P Lofintynidafisyst ens,
such as a Vvoi ce"nessage recording subsystem can a be 1 nmpl enmented on the
port abl e ejubeystemidZ. deV| ce 20. Although voi ce or audio signal output is
acconplished primarily through the speaker 54, the display 28 can al so be
used to prig0d42e ader vdiomedmmuhisatiensi the eversl apsraties of thernariablesiediropigl | i ng
party, dur I ik or mat i on.
[ 004%] et Moo sty SRl oyodt yR Y el EF Rl SEFodbRIGHE Pl ™ base
34 andOa fapeakerdd, gp@eeﬂalsﬁqrﬁrarﬁmnﬂ@mrsgevwatedftryathesm@rﬁehqrtﬁﬁ%%erééwe
di splay 2 i d

play 24,3 cﬂ%‘%lo 18] é?bs?ﬁ%‘ﬁ‘g& 08} Y88 Yoitd de*%@éq'el r%é%@'ﬂ%% gtétﬁ”@arﬁﬁso

According to the presen ment, the si 6 extend genherally
per pendi clieimplemented bathe mrtableceledteonia davicedd. Athruaroicecor aadioignalies a

plate (notmﬁm‘w& wlsﬁ@@&yaﬁéd@k} r 68/ thk ARBIY B LANML Rl of ,

for exanple,” the atter 62 descri béed above. Tt wll be
appr eci at dd provide ac&c@thmalsuefcmat@m@og\ aisethallde@tlwwfarmﬂm @afly. siyeation of ayoise

inj ectl on | gesin rf\ch ﬂrr@éf%d Hfgﬁnétoﬂ”e 84 is sized and shaped to frane a

Wi ndow in 1 Ch the tou screen |sp ay 24 is exposed for input by user

cont act q[bout ijhe 'lié‘?éﬁ:g%'@l%%@(ifgéﬁré%f1 & i hﬁe h&%}ﬁ@ Qfé RRuddl 81 a2 fach for

di spl ayin gut on devi ce . Edges of the touchscreen

di spl ay 24raremBaspaceqdr qma@rtﬁss@%hattfmnq&taﬁéo@!nscragn displam 2fn Sidey@les% such
that the fg SRR %ﬁ\gﬁ@ﬁc o8 3%%&@@%9&@%&6 Acbraiflgay tﬁéprwgémlemaohﬁnmUSI ng

22. Thus, reen display i's constrained by the housin It

i s cont enghasidewalings @ﬁén‘éég@@aw PQVH@Q'@{E%‘HQ é‘?fé%?ﬁeoﬁ%‘mdat?e Framefe- i rf@l ude an
edge Siéppoéatsesﬁ#r:ﬁab'd'éy d'fla oﬁgﬂﬁ\?h) %t‘isore@agﬁblg%t@éf%%rt inSéHiort Qﬁtﬁren{dﬂrﬁl edge

support contacts the franme 84 of housi n to the

enbodi mentofsiebarample fdhg dagery, 68taméi th? Sifé caud @q%d%%’ﬁé?‘éfib?)’er gt: W REul ar

al though offppLciBARER Y BasRAFS Y Sdeviiis %’%@Rh@fraﬁ'@%4%h%ﬁﬁje@tfont M&laéd,ame
84 can be rounded. %0044 ] The touchscreen lay 24 is supported by a rigid

di spl ay supperamiie Toe Bameddiiesized ﬁl]@ﬁh?%ﬁd @J’@H&ﬁ@ wingowrie “th&’}éh%cr een
di splay 240506 ctdthi diiglayP Nl koSt MBut by user contact with the input surface 26 of

25 the touchscreen display 24 and for displaying output on the display device 28. Edges of
the touchscreen display 24 contact the underside of the frame 84, as shown in Figure 2
such that the frame 84 maintains the touchscreen display 24 within the housing 22. Thus,
the touchscreen display 24 is constrained by the housing 22. It is contemplated that the
edges of the touchscreen display 24 can include an edge support surrounding the edges

30 to provide support and thus, the edge support contacts the frame 84 of the housing 22.
According to the embodiment shown in Figure 1, the frame 84 is generally rectangular
although other shapes are possible. For example, the corners of the frame 84 can be

rounded.

[0044] The touchscreen display 24 is supported by a rigid display support 38 to
35  provide structural support to the touchscreen display 24 and inhibit bending causing



10 damage or breaking of the touchscreen display 24. The display support 38
can be fornmed of any suitable material and can include further functional
conponents such as a printed circuit board. It will be appreciated that the
touchscreen display 24 is an assenbly of conponents including, the
touch-sensitive input surface 26 overlying the 5 LCD display device 28 and
ot her conponents including optional nPQnents such as a backlight (not
shown). The touchscreen display 24 is biased away fromthe base 34 of the

housi ng 22, toward the frame 84 by biasing el enents 36 such that the edges
of the todamagesshregkioglohihetauehssraen disiayaed. The FisRIRLSURROET3SicaE S t he

frame 84. ?E%er I ca‘?ﬁh éwﬁﬁh 36 are
| ocat ed be Weend?t ﬁg %’F’;%ﬂsb‘ieep %ﬁgﬁl}% eage(i)uc sgrr@gﬁﬁog? L%@Sﬁige{g@?gl asi ng
el ement 3@ribtsidrairctibbeardd ltwdlhbe appresiptasithatdhe trugbscregn tj'ﬁlé'aY 8t Rr een

di splay 2 i O y
support 3 Ss%ﬂ&pg?g%ﬁlﬁ% %ggﬁgﬁ&@égtggéﬁlgﬁ magg!ﬁve?ﬁggsw tg%zglag%@gﬁ*g? such as
f oam t hat ,LGR dlhpiahée\am)% aad pther edmporants inpluding @plienal gompenaniRUehSseeen

di splay 24, QBRI HBNBITAE 1fonbdILed BERY 2uGEh& P ALAY I th b4 dre
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sui tabl e Bhebdurings?2 tewarddhaframe 84 bygiasing dﬁm%isl%@ycbéhﬁtlﬁ@ dgsrefthe. |t
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and, in fa enent can be, exanpl e cont i nuous el enent

that ext erbs pwsentrmmqunmmtnf@ur btaemgelarrpm@ 36 are lppaied befwiest thedhasgi 34Andy 24.
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respect to chscreen ocated such that displacenent of
t he t ouchdeare éhﬂtdwﬂpﬂha)apaupatlé@ of & ISW@ﬂbﬂ¢ W%ﬁodb%touﬁh 8srerR display 24obRMYEr een

di spl ay 2%3\% WI tC% t%.%ﬂ H@@Pﬁgl ﬂrﬁrpﬁgfﬁy ihg 26hghE bRIFRleIGRBAgBEENT ,

t he nechani ca oca e actuator 1S in contact
wi th tlfe dire pblimitedpgpfram assanvrﬁw@blmpan%glemenbsu%qwrméﬁﬁemsm@meay 24

by user a%%égebby plﬁfoeaaHF me%ep n&ﬁb@%fas&.&»larene%n%rsé%@@eéw cal

switch 30 rovi euser with a positive tactile qualit
during usemdl !ﬂtfé¢tattl?|b¢ﬁ$lﬂﬁ Qfﬁﬂﬂﬁéaﬂs’@r far examplec a centinuees glemegbihat exterds oni ¢

devi ce 20., g&%ﬁ&d; |5 SHPPRREGH A tdichstdbdaishay EﬂoFﬁﬁﬁé?rthé@o&Hch@érher

corrponents desc above 'wi t'h erence to Figure 3 are housed within the
housi ng 2Zlispiaydosandee binsed mntbpufw&!amc?l fitch$0. raherdbarneerepleying 816 Riadedi ce
22. [%47]ef€méﬁlg'3§at ed above, the touchscreen display 24 includes a display
dev and the touch-sensitive input surface 26 overlying the

dis pl ay d%b%e%;\mrloﬁt&d’ bétwaen %@é%l%?ée@?&:sﬂéﬁm bR BiclR@e 34 @ the

user-i nput t ouchscreen displa enerates signals 11 when a user

t ouches t KwusingZRdethedingl Bschgnical SB’F‘C*S g‘i’ déke H‘E‘Fh%%ﬁ‘ switeihd0 isrfeniegtthscr een

di splay 24y r%§;5!édét td‘ﬁ% 'téhéhla,@relenutép%lzarhrmﬂo@éwa@ur@ﬂhaid.éﬂl@cd@rﬁ@ﬁas@.er 40.
The touchscreen ay provi des a graphical user interface for user

i nt eract i dAUCHEALEEN dﬁﬁ@Ycﬁ@ﬁF‘&S}”&i@Wc@e‘J% PrassiRdee tayehsieendisi@anttsent at i ons
that aie %&&@é@tﬂé@né&haﬁ@é\' d%ﬁbﬁ%@bllretﬁé\’préﬁﬁ eﬁibﬁﬁﬁeﬁ@tth@meﬁhééﬂ"bdl BRitch 30

touch-sensitive 1 nput surface 26 of the touchscreen displa
is located such that the actuator is in contact with the display support 38. Thus,
depression of the touchscreen display 24 by user application of a force thereto, causes
actuation of the mechanical switch 30, thereby providing the user with a positive tactile

quality during user interaction with the user interface of the portable electronic device 20.

30 [0046] The components including the processor 40 and other components described
above with reference to Figure 3 are housed within the housing 22 to provide the

functionality of the portable electronic device 22.

[0047] As indicated above, the touchscreen display 24 includes a display device 28
and the touch-sensitive input surface 26 overlying the display device 28 for providing a
35  graphical user interface for user-input. The touchscreen display 24 generates signals



[ 0048] The mechanical switch 30 provides a second input device as actuation
of the mechanical switch 30 by user application of a sufficient force
generates a further signal input to the processor 40. The further signal
fromthe actuation of the nmechanical switch 30 can cause the initiation of
commands at the processor 40, either alone or resulting 10 fromthe

conbi nation of the signal fromthe nech%gical swtch and signals fromthe
touch sensitive input surface 26. Thus, "commands initiated at the processor
40 can be a result of the signal generated fromthe single nechanical

swi t ch 30 whene user tauches tfie toathscheersdigpiay 24 enelides adinpeisionditiedoungisereen
mechani cal A I ve
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that the user of the device can cause comrands to 20be initi at ecj at the
processor [048f t Mtedesdhasichlswitbr30iproddesa serongiinput drece esiebtvatianesf tak spl ay
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initiation of commands without applying sufficient force to cause actuation of the single
mechanical switch 30. On the other hand, application of sufficient force results in the

25  actuation of the single mechanical switch 30.

[0050] Reference is now made to Figures 4 to 6 to describe movement of the
touchscreen display 24 within the housing 22 of the portable electronic device 20.
Referring first to Figure 4, there is shown a sectional side view of portions of the portable
electronic device 20, according to one embodiment in which a force is applied by, for

30 example, a user pressing a finger into the touchscreen display 24, in the direction of the
arrow “A”. As shown, the user presses on the side of the touchscreen display 24,
resulting in pivoting of the touchscreen display 24 such that the biasing elements 36 that
are on the same side of the portable electronic device 20 to which the force is applied are
compressed. It will be appreciated from the Figure that when a force is applied on one

35 side of the touchscreen display 24, the touchscreen display 24 pivots against the



I ndi cated by the nunber 88 on the left-hand side of the touchscreen display
24. [0051]Wth the pivoting action caused by application of sufficient
force to the touchscreen display 24, the single nechanical switch 30 is
actuat ed, thereby providing the user with a desirable tactile quality
during user interaction wth the graphical user 10interface.

[ 0052] Referring now to Figure 5, again ggere I's shown a sectional side view
of portions of the portable electronic vi ce 20 according to one

enbodi ment in which a force is applied by, for exanple, a user pressing a
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along the edge indicated by the number 90 on the right-hand side of the touchscreen

display 24. Again, the single mechanical switch 30 is actuated with the pivoting action

25  caused by application of sufficient force to the touchscreen display 24, thereby providing
the user with a desirable tactile quality during user interaction with the graphical user

interface.

[0053] Referring now to Figure 6, again there is shown a sectional side view of
portions of the portable efectronic device 20 according to one embodiment in which a
30 force is applied by, for example, a user pressing a finger into the touchscreen display 24,
~ in the direction of the arrow “C”. Again, the user presses on the side of the touchscreen
display 24, resulting in movement of the touchscreen display 24 such that the biasing
elements 36 of the portable electronic device 20 are compressed. In the present
example, the user presses in the center of the touchscreen display 24, causing all of the

35  biasing elements 36 to be depressed. Thus, in this example, the touchscreen display 24



touchscreen display 24 within the housing 24 of a portable electronic

devi ce 20 according to anot her enbodinment. Referring first to Figures 7 and
8, there is shown a top view and a sectional view along the line 8 - 8 of
the portable electronic device 20 of Figure 7. As 10 best shown in Figure
8, the franme 84 of the housing 22 includes corners 92 that are curled away
fromthe base 34 of the housing 22. Thui the frame 84 curls outwardly in
an arc away fromthe base 34 and theref Pe away fromthe touchscreen

di splay 24 towards the corners 92. [0055] Referring nowto Figure 9, there
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pivoting. Agarn wrth the pivoting action caused by application of sufficient force to the
30 touchscreen display 24, the single mechanical switch 30 is actuated, thereby providing
the user with a desirable tactile quality during user interaction with the graphical user

interface.

[0056] Reference is now made to Figures 10 and 11 to describe another
embodiment. According to the present embodiment, the housing 22 includes the base 34
35 and flexible sidewalls 186 extending between and connected to the base 34 and the



display 24 with the rigid display support 38 or can be overnolded. As in

t he above-descri bed enbodi nents, the touchscreen display 24 is constrained
by the housing 22 and is novable with respect to the housing 22. In the
present enbodi nent, the flexible sidewalls 186 flex to when a force is
applied into the screen to actuate the single 20nmechani cal switch and act
to bias the touchscreen display 24 in a_position in which the single
mechani cal switch 30 is not actuat ed. [6@57]As in the above-descri bed
enbodi ments, the single nmechanical switch 30. The nechanical switch 30 is
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[0057] As in the above-described embodiments, the single mechanical switch 30.

The mechanical switch 30 is located between the touchscreen display 24 and the base 34
of the housing 22 and is centered with respect to the touchscreen display 24. Again,

25  displacement of the touchscreen display 24 resulting from a user pressing the
touchscreen display 24 causes actuation of the mechanical switch 30. In the present
embodiment, the mechanical switch 30 is located such that the actuator is in contact with
the display support 38. Thus, depression of the touchscreen display 24 by user
application of a force thereto, causes actuation of the mechanical switch 30, thereby

30 providing the user with a positive tactile quality during user interaction with the user

interface of the portable electronic device 20.

[0058] The components including the processor 40 and other components described

above with reference to Figure 3 are housed within the housing 22 to provide the

functionality of the portable electronic device 20. In the present embodiment, the flexible
35 sidewalls 186 are continuous and extend around the periphery of the housing 22 and the



Further, with the force applied on the right-hand side. Wth the pivoting
action caused by application of sufficient force to the touchscreen display
24, the single nmechanical switch 30 is actuated, thereby providing the user
with a desirable tactile quality during user interaction with the graphical
user interface. 20[0060] The use of a single nechanical switch 30 with the
touchscreen display 24 that floats with_respect to the housing 22 provides
the user with a desirable tactile quali %5 when the single nmechanical swtch
30 is actuated. Depressing any point on the touchscreen display 24 actuates
t heI si ngl douahsbreri displag\Bidt thershy. prédipg aglustghjeld fardhelesmpensints haused inethe
quality i e , Dageqnul tiple
25swi t che oug 812 (a) qgéﬁg&&f'&sséﬂﬁ% Smﬁ%‘%ﬂ%éﬂa%ﬁégwecéﬁb aﬁdﬁﬁ%ﬁuﬁgt | onr[r(l;f egch
switch at chhpnefye'azleare sﬁmltaasbo those nahteamy ddseribarbabone mithaefeoaricade g rravous

undesi rabl e t%ﬁ% quality. [0061]While the enbodi ments described herein
are di rectg&bc} a ‘ticular inplenmentations of the portable electronic
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flexible sidewalis 186 on the right-hand side of the portable electronic device 20 are
15 compressed as the force is applied to the right-hand side of the touchscreen display 24.
Further, with the force applied on the right-hand side. With the pivoting action caused by
application of sufficient force to the touchscreen display 24, the single mechanical switch
30 is actuated, thereby providing the user with a desirable tactile quality during user

interaction with the graphical user interface.

20  [0060] The use of a single mechanical switch 30 with the touchscreen display 24 that
floats with respect to the housing 22 provides the user with a desirable tactile quality
when the single mechanical switch 30 is actuated. Depressing any point on the
touchscreen display 24 actuates the single mechanical switch 30. Surprisingly, the
desirable tactile quality is obtained with a single mechanical switch, rather than multiple

25  switches as, for example, multiple switches result in actuation of each switch at different

times providing the user with a confusing and undesirable tactile quality.

[0061] While the embodiments described herein are directed to particular
implementations of the portable electronic device, it will be understood that modifications
and variations to these embodiments are within the scope and sphere of the present

30 application. For example, the size and shape of many of the features of the portable
electronic device can differ while still providing the same function. Many other
modifications and variations may occur to those skilled in the art. All such modifications

and variations are believed to be within the sphere and scope of the present application.



2. The electronic device according to claim 1, wherein the touchscreen
display is configured to pivot about a pivot axis and the | ocation of the
pivot axis is dependent on a |location of application of force. 15 3. The
el ectroni c device according to claim 1, wherein the touchscreen display is
nmoveabl e to contact and actuate the switghl. 4. The electronic device
according to claiml1l, wherein the tactile feedback is 20provi ded through

t he touchscgreen display when the switch is actuated. 5. The electronic
devi ce accgﬁﬁWHﬁ to claim1, wherein the touchscreen display floats with
respect to the housing. 256. The el ectronic device according to claim1,
wherein a connan? igitiate at the @rocessor I s determ ned based on a type

of touch on"the LONEIPVECSOMBISNEY whet her or not the switch is
actuated. 7.An elagaiusipg] c devi ce substantially as described herein with
refer enge to the aei(o)gc ngr e%réiYsip?a% éjzép%vs\nég%slthin the housing; and
a switch disposed between the touchscreen display and the housing, wherein
the switch, when actuated, provides tactile feedback and generates a signal that is
provided to a processor that is connected to the touchscreen display and the switch;
wherein the touchscreen display is moveable and configured to pivot to actuate

10 the switch in response to application of a force on the touchscreen display.

2. The electronic device according to claim 1, wherein the touchscreen display is
configured to pivot about a pivot axis and the location of the pivot axis is dependent on a
location of application of force.

15
3. The electronic device according to claim 1, wherein the touchscreen display is

moveable to contact and actuate the switch.

4, The electronic device according to claim 1, wherein the tactile feedback is

20  provided through the touchscreen display when the switch is actuated.

5. The electronic device according to claim 1, wherein the touchscreen display

floats with respect to the housing.

25 8. The electronic device according to claim 1, wherein a command initiated at the
processor is determined based on a type of touch on the touchscreen display and
whether or not the switch is actuated.

7. An electronic device substantially as described herein with reference to the

30 accompanying drawings.



