1 TACTI LE TOUCHSCREEN FOR ELECTRONI C DEVI CE [ 0001] The present disclosure
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 electronic devices can include several
types of devices including nobile statlons such as sinple cellular
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general ly Fjoﬂgg@@&t,{)mc degadhel d use and easy portability. Smaller devices
are general | y desirable for portability. 15 A touchscreen input/output
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provi ded a portabl e el ectronic vice, The 30portabl e electronjc device may
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be modified depending on the functions and operations being performed.
[0004] Touchscreen input/output devices are constructed of a display, such as a liquid
20  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. Some devices that do
provide some tactile quality are described by US2004/108995, US2006/1195886,
25  US2006/109254, EP1450247, DE20102197 and US5977867.

[0005] Improvements in input/foutput devices are therefore desirable.

SUMMARY

[0006] According to one aspect there is provided a portable electronic device. The
30 portable electronic device may comprise a housing including a front frame, a moveable

touchscreen display framed by the front frame of the housing, the touchscreen display

including a touch-sensitive input surface overlying a display device, the front frame

including corners curved outwardly away from the surface of the touchscreen display, a

mechanical switch disposed between a back surface of the touchscreen display and a

35  base of the housing, and operational components including a processor within the



I ncluding a touch-sensitive input surface overlying a display device, the
front frame including corners curved outwardly away fromthe surface of the
touchscreen di splay, a nmechanical swi tch disposed between a back surface of
t he touchscreen display and a 35base of the housing, and operational
conponents including a processor wwthin the 2 housing and connected to the
touchscreen di splay. The touchscreen di splay may nove relative to the base
resulting in actuation of the mechanical switch in response to application

of sufficient force to the touchscreen display. 5 BRI EF SCRI PTI ON OF THE
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[ 0008] Fi g. is a top. view o ortabl e el ectronic device according to one

11s .V a p
enbodi men@PPlgatian ebFyilgientierga dnthedaydiseses Yin ghost outline for the
purpose of 10illustration; [0009]Fig. 2 is a sectional side view of the

portabl e el ectronic device of 5%&9 1; ! 0010]Fig. 3 is a block diagram of
DR

certai i cdREERESCRIRIION @f 1 NG& nal conponents, of the portable
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t he port alsingodineernts with certhivhiddemfeakirgs shiqwrsinaghiontolifediot theappdsedft o

anot hqp p?lidg{r?f?&'t he touchscreen display; 20[0014]Fig. 7 is atop viewof a
e ele

portab ctronic device according to another enbodi nent, with certain
hi dden fed0%s sRigwd is asettiosal sida Viewef the portable electronic device of Fig. 1,

[0010]} Fig. 3 is a block diagram of certain components, including certain internal
components, of the portable electronic device of Fig. 1;
[c011] Fig. 4 is a sectional side view of the portable electronic device of Fig. 1,

15 showing a force applied to a point on a touchscreen display;
[0012] 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,
[0013] Fig. 6 is a sectional side view of the portable electronic device of Fig. 1,
showing a force applied to another peoint on the touchscreen display;

20 [0014] Fig. 7 is a top view of a portable electronic device according to another
embodiment, with certain hidden features shown in ghost outline;
[0015] Fig. 8 is a sectional view along the line 8 — 8 of Fig. 7,
[0016] Fig. 9 is a sectional view along the line 8 — 8 of Fig. 7, showing a force applied
to a point on a touchscreen display;

25 [0017] Fig. 10 is a sectional side view of a portable electronic device according yet
another embodiment; and
[0018] Fig. 11 is a sectional side view of the portable electronic device of Fig. 10,

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

30 DESCRIPTION OF PREFERRED EMBODIMENTS
[0019] It will be appreciated that for simplicity and clarity of illustration, where
considered appropriate, reference numerals may be repeated among the figures to
indicate corresponding or analogous elements. In addition, numerous specific details are
set forth in order to provide a thorough understanding of the embodiments described

35  herein. However, it will be understood by those of ordinary skill in the art that the



[0015]Fig. 8 is a sectional view along the line 8 - 8 of Fig. 7; [0016]Fig.
9 is a sectional view along the line 8 - 8 of Fig. 7, showng a force
applied to a point on a touchscreen display; 25[0017]Fig. 10 is a sectional
side view of a portable electronic device according yet another enbodi nent;
and [0018] Fig. 11 is a sectional side view of the portable electronic
device of Fig. 10, showing a force appliqed to a point on a touchscreen

di splay. 30 DESCRI PTI ON OF PREFERRED EN&CDINENTS [0019]1t will be
appreciated that for sinplicity and clari il lustration, where
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dat a ABss&l§Viee Haegy e refgredién afg dgﬁag@@ssaglr@é{qv[t}pa? 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
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.

20 [0022] 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
shown. The touchscreen display 24 includes a touch-sensitive input surface 26 overlying
a display device 28. A single mechanical switch 30 is disposed between a back surface
of the touchscreen display 24 and a base 34 of the housing 22. Operational components

25  are provided including a processor 40 within the housing 22 and connected to the
touchscreen display 24. The touchscreen display 24 pivots relative to the base 34 of the
housing 22 about a pivot axis in response to application of sufficient force to an off-center
location on the touchscreen display 24 resulting in actuation of the single mechanical
switch 30. The pivot axis depends on the location of application of the force.

30 [0023] Referring now to Figure 3, there is shown therein a block diagram of an
exemplary embodiment of a portable electronic device 20. The portable electronic device
20 includes a number of components such as the processor 40 that controls the overall
operation of the portable electronic device 20. Communication functions, including data
and voice communications, are performed through a communication subsystem 42. Data

35 received by the portable electronic device 20 can be decompressed and decrypted by



tel ephone with data nessagi ng capabilities, a wireless Internet appliance,
or a data commrunication device (wWwth or without tel ephony capabilities).
The portable el ectronic device may al so be a portabl e device wthout
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networks include Personal Communication Systems (PCS) networks like GSM and Time
Division Multiple Access (TDMA) systems. The processor 40 also interacts with additional
subsystems such as a Random Access Memory (RAM) 46, a flash memory 48, the
display 28 with the input surface 26, an auxiliary input/output (I/0) subsystem 50, a data
35  port 52, a speaker 54, a microphone 56, short-range communications 58 and other



physi cal base stations. Conbi ned dual - node networks include, but are not
limted to, Code Division Miultiple Access (CDVA) or CDVALOOO networKks,

GSM GPRS networ ks (as nentioned above), and future third-generation (3G
networks |i ke EDGE and UMIS. Sone ot her exanpl es of data-centric networks
i nclude WFi 802.11, Mbitex TM and 30Dat aTAC TM net wor k conmuni cati on
systens. Exanpl es of other voice-centric. data networks include Personal
Communi cation Systens (PCS) networks like GSM and Tinme Division Multiple
Access (TDMVA) systens. The processor 40 also interacts with additional
subsyst enmIeY(feIFURSYSIEP@RA%OM Access Menmory (RAM) 46, a flash menory 48, the
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and nessagipgeatioHgIfobSoremunication 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

20 all subscribed services. Services may include: web browsing and messaging such as e-
mail, voice mail, Short Message Service (SMS), and Multimedia Messaging Services
(MMS). More advanced services may include: point of sale, field service and sales force
automation. The SIM card/RUIM 62 includes a processor and memory for storing
information. Once the SIM card/RUIM 62 is inserted into the SIM/RUIM interface 64, it is

25  coupled to the processor 40. In order to identify the subscriber, the SIM card/RUIM 62
can include some user parameters such as an International Mobile Subscriber ldentity
(IMSI). An advantage of using the SIM card/RUIM 62 is that a subscriber is not
necessarily bound by any single physical portable electronic device. The SIM card/RUIM
62 may store additional subscriber information for a portable electronic device as well,

30 including datebook (or calendar} information and recent call information. Alternatively,
user identification information can also be programmed into the flash memory 48.
[0027] The portable electronic device 20 is a battery-powered device and includes a
battery interface 66 for receiving one or more rechargeable batteries 68. In af least some
embodiments, the battery 68 can be a smart battery with an embedded microprocessor.

35  The battery interface 66 is coupled to a regulator (not shown), which assists the battery



mail, voice mail, Short Message Service (SM5), and Ml tinedi a Messagi ng
Services (MVB). Mre advanced services may include: point of sale, field
service and sales force automation. The SIMcard/ RU M 62 includes a
processor and nenory for storing information. Once the SIMcard/ RUMG62 is
inserted into the SSIMRU Minterface 64, it is 25coupled to the processor
40. In order to identify the subscriber,.the SIMcard/RU M 62 can include
some user paraneters such as an International Mobile Subscriber ldentity
(IMSI). An advantage of using the SIMcard/RUM®62 is that a subscriber is
not necessfa?r'mpyo‘{bfbﬂmao%?r Vihip 16 mgrteblp plesireair dpyee 4B Althepgle evieritc devi ce.
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V+ to the a‘?t%Ha%bél? belafehd %Hlycméirﬁé!r‘yc(ﬁoaﬁb or%ﬁrﬁﬁb%ﬂ;‘?agjé’éléﬁa%t (h@Pi]%Wn?gy makes

use of a batter future technol ogies such as mcro fuel provi de

the power thesels islsillexdin the et vl eemrﬁ@ﬁiedha@iqwsm thg WZB‘]“BWSI@B? ?%Bn the
el ectrygni Cso@lﬁ;‘élré?é‘or%&rféhéorz BHUL6hH m&%%%mee aébﬂﬁzfaﬁms?%r aé}@% PRt W e

conponents 72 t whi ch ‘are describ The operating
system 70 Wmﬁ@rwp@mlef%wmﬂeﬁt%e wcft@s @2 R&Mﬁﬁa%eéﬁefmred by the

processor &%ﬁn@nt’sl&@h%@o‘ﬂéuﬁél%&ﬂ als“e, @elpl%ﬁci#rﬁo@aﬁése'séléﬂfe% 1§Hﬁaharﬁ5 the flash
menory 48, which may alternatively be a read-only ne (ROVM or simlar

storage ellBA2M: ( 1be subwshal softprse apelicalionsd’3 that srntrgl ‘Pa%’ fevigipnasaionge t hat

portions qfeitidRg e%r@{d'v'%gze%b%r@urﬁlgﬁtoﬁ%pﬁ&%oﬂ@Wf ﬁd?ﬁfa‘ﬁyﬁ@%%@ﬂbﬁ tHe to 82,
such as specific device applications, or parts thereof, may be tenporarily

| oadedSi ntn9rtabk¢cﬁ|%&tr0|n@ devise20duriRg dis W%fW@thetﬂféﬁ‘a@ GPPNHQF‘@‘SC'B%%ent s

can al so hemk Cﬁiﬁllcaﬁ%n'ﬁf tM‘@(ldanlﬁéQW? duRatiBesRvAKidrb m'tﬂaﬁé’!@w@ratuserof
[ 0029] The subset of software aBS ications 72 that control basjc device

oper at i ondhe padakiepiegtrenit deveri2V & %@%@Tﬁf&ﬁ?'&%ﬁ%‘iﬁorﬂ%qusé%ﬂqso?@r'o% I,
nor mal | y Q@termb@é J»@Q Kb s aﬁ;ﬂi@h@or@w% rscwén%ewt@ e Bl POthbt S

manuf acture. OQther software ap §$}90a“ ons incl ude
art. Messages that have been sent or received by the user are typically stored in the flash

20  memory 48 of the portable electronic device 20 or some other suitable storage element in
the portable electronic device 20. In at least some embodiments, some of the sent and
received messages may be stored remotely from the device 20 such as in a data store of
an associated host system that the portable electronic device 20 communicates with.
[0030] The software applications can further include a device state module 76, a

25  Personal Information Manager (PIM) 78, and other suitable modules {not shown). The
device state module 76 provides persisience, i.e. the device state module 76 ensures that
important device data is stored in persistent memory, such as the flash memory 48, so
that the data is not lost when the portable electronic device 20 is turned off or loses
powaer.

30 [0031] The PIM 78 includes functionality for organizing and managing data items of
interest to the user, such as, but not limited to, e-mail, contacts, calendar events, voice
mails, appointments, and task items. A PIM application has the ability to send and
receive data items via the wireless network 100. PIM data items may be seamlessly
integrated, synchronized, and updated via the wireless network 100 with the portable

35 electronic device subscriber’s corresponding data items stored and/or associated with a



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 ectroni c messages. Various alternatives exist for the nessage 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 20nenory 48
of the portable electronic device 20 or sone other suitable storage el enent
in the portable electronic device 20. In at |east sonme enbodi nents, sone of
the sent and received nessages may be stored renotely fromthe deV|ce 20

such as i n"gsiERMpusrsysieny THig f‘é&‘é‘@@@'&! ggales s migkpsekhest Rampytseop et abl e

el ect roni c pgRNmI6 eledPokio ABUEE 2aLWRR ré%del&t tdé&@ﬁ%ﬂi@eﬁﬁ%ér\/\@é §arﬂaﬂbﬂ|§>at lons can
further include a device state nodul e , a 25Personal or mat i'on Manager

(PINM) 78, BAYARgR0Ms siep 4 %O%sampéfsefem@msﬁmﬂoﬂawﬁ@iwon@@eswe modul e

76 provi desuw'seﬁgmg@mmp@erg fnglevi ce state nodule 76 ensures that
i npor t ant in persistent nenory, such as the flash

ta is store
menory 28, ?@5’25 ha?ﬂf%%or@éf'feae"?‘étmﬁ'& devirer 2Q,men incldep aicoamsics madute §band adevi ce
20 is tur n&dorﬂfa%o@ltedha&legy poyBdlicy 3RldRR34d. The cBhMcf ddlr! stdemidniad ingnal ity

for organi zing and _ man data itens of interest to the user, such as,
but not |1 FPPEUNEGIOEPRIPT (bekiactatired dvrdhpasrabie aiesione edcardd s,

appoi nt mentsmnaniatcasith shte%:egs.mdgltra@uaw %érﬁé}h SydtéiR, @Rhldstan ér@eréﬁg@' and
receive data. itens %aat e W rel ess network 0 K/I atalterrs may be

seanl ess| ySY$igQgthat Pogt?*h'em‘%ﬁpa@&ew&ﬁaouba@hwewa'rtt%a%w'téw ess network

100 wi téh t [E03EPr t atHeCcoppebeRtdUIBE .r@ﬂmsg St eI Rt can Berﬁtsgﬁﬁ%%ﬂﬁhgata
itens stored,and/ or assgcl ated with a 7 host conputer s&stem

functi onal PPNARLS BlgEEQNIG dRYice &) Eba’W&%tf‘e@BﬁﬁW?@f‘eCHﬁ”'PIﬁ'@"'ﬁ% P dbyse %’We@imféﬁﬂ c
s\ﬁw c Shzohw édﬁwb@é?@)btaté@i n?it!ﬁﬂﬂe@q??ﬁnseﬂ}‘tsﬁagf %e?ﬁn?@dt%d&d!;ﬁéd iRt ageous
en the hos uter systemis ortabl e el ectronic device

subscri berpg P'@Et' ?r%%‘f"éerg@ ‘ﬁ%'SQ["O@B‘Q]"Q‘I@@dﬁ@?‘trﬁbﬁ“ﬁh%ﬂ“@@ﬁeﬁoni c device

20I al so i I’lﬁd')rﬂﬁhgﬁlcatl(ﬁpﬂﬁ@@ﬁth lﬂﬂt&ﬁh&&s emaR@u@?’btbﬂ&;f}illﬁfﬁﬁdr@ﬁortmm%cff-&¥ i 1'T)
olic ul e e _connec ements the comuni cation

Dot ook < PIaed by S eRTREL P CHeapPsBl i BTBct PolmCoTavRs i 5

conmmuni cat Rostisydteintte tvé p@{a@%elbafdrﬁ@aémé 20. Th shndtYddHeSh aSMEl@Por fiteh as

an enterprise sryﬁt em, %}?@%Tt he ﬁ'ﬁ bl e el ectronic device 20 is authorized

to interfa@8"0f% Ahestgp gPaRRilicdnst policy mpduleStaimestify A s

t hat can bamﬂgb%bﬁbﬁﬂhe\l&lebi&eQbeAltE?hétNélyemeéio@r@ E2RE CthE &V h6IRy 2Bdhie cahlapy t he
portable el ectronic device 20 to use any nunber of serviceS associated with

the enterp?§ é%"esg’/‘éeféﬁ?”r%@”é‘ﬁﬁtf?é‘ct nodul e 80 all ows the portable el ectronic

devi ce2®0 moae]st alibthehtypes emsdithvarefshlisgtns @an aldoRThiemdesh eparabieat i on

pipe with t | hos(g'1 %r]%(gr?hA subf et of '?Fpﬁl icati ong‘ for which access is

15pr ovi ded® Bé“}f}'{e e Sions L 38’8 apRiragans cPe thirg pedy prriisalionsy Whishnands

from the hastadelgs biten the nidiefdeturt abthe ireble abtonitaidvive 200-ExbitipfestdihiRe done
These | ctions can then be passed to the

inawreles str
| T policy %‘E'Lﬁpgllgaémpﬁ ﬁﬁ@f%ﬁ’?%e(’%‘&q?{] ﬁ‘ﬂtleénetSf t he device 20.
Al t er nat i Vi@bg5] i n Thenrmiditiaagupplidi@iohd chwbé medue@atoethg@aﬁatbsé@lebﬁoﬁi@ﬂéw@yer a

W red fsonnﬁﬂhroug‘n at ieast one of the wireless network 100, the auxiliary /O subsystem 50, the
data port 52, the short-range communications subsystem 58, or any other suitable device
subsystem 60. This flexibility in application instaflation increases the functionality of the
portable electronic device 20 and may provide enhanced on-device functions,
communication-related functions, or both. For example, secure communication

30 applications may enable electronic commerce functions and other such financial
transactions to be performed using the portable electronic device 20.
[0036] The data port 52 enables a subscriber to set preferences through an external
device or software application and extends the capabilities of the portable electronic
device 20 by providing for information or software downloads to the portable electronic

35  device 20 other than through a wireless communication network. The alternate download



20[ 0034] O her types of software applications can also be installed on the
portabl e el ectronic device 20. These software applications can be third
party applications, which are added after the manufacture of the portable
el ectroni c device 20. Exanples of third party applications include ganes,
calculators, utilities, etc. [0035] The additional applications can be

| oaded onto the portable el ectronic device 2520 through at | east one of the
wirel ess network 100, the auxiliary 1I/0O subsystem 50, the data port 52, the
short-range conmuni cati ons subsystem 58, or any other suitable device
subsyst em 6#th MaYsof examme. et yser o lggglancerchmtion key et e portabiecelectsardc t he

funct | onal ideicaf20tthRuBR ke Cartd 6 FRAbIE HBMAERABNAELORTY phi kiR, gnhanced

on-devi ce functions, conmmunication-related functions, o or exanpl e,
secure conmARYICELOMEPLMEEBR! i cati ons nay enabl e el ectronic conmmerce

functions goesqt hemrhsuah Jd-BNGiAbe ér{ A Bibip%ﬁéhét%r@@leg%%loéo%ﬂur‘dé%@% the

portabl e el ectroni c device 20. | 0036 dat'a port ~enabl es a subscri ber
to set prefiSfEeRBePRBRIgIFlastioRizderigr R0 and geothercompuivbidssice. Bygpdate abiton

and ext endsatdp weAP3did bf 4 %§raﬂélf;{oﬁ?irp§{jrﬁ@§?\%%n§é§?ﬁoé ?ﬂ% ﬁgﬂ%ﬁic‘éﬁg%% Q%?r oni

providing for information or software downl oa orta

35devi ce 2®0Htthalingludas date ngsHordaip trenefes anbamupily ind et ¢ant provide aTherging
alternate qg f . | oad an encryption
WwahOB&haeRAé Bafidy 68 o@fhe%@@g%eﬁlﬁgf?&ﬁ@égnc%%o

key onto the portable el ectrohic device iréct and thus
reliable ar{@f’fﬂﬂust dbe sbprheEngr samrpinagonsisubsysigmes&iRevides fonsmumniunisation.
[0037] The Gatvied?Oht ps i daj

comuni cati on 5het mé’eﬁa?ﬁglegg??g)gf‘@%é@%b §gﬁ@£éné§€§%rg§%Bg\ﬁ(éjesa%ﬁ%uetrthe
conput i ng #&§Ethe viirplessdieiworks H00sRoreaxaite, shessubisystemrsampyingludelanpairared | n

some | NSt aaedide shl dséitiAedOFduits And BnPEnéit IR RO TalddonlAilieigs, data 1ines

for data transfer and a supply line that can provi charging current to

char ge t he FaMpPlssPf GBoGrangscopsnigntion stasderdsrindudiesthodarde deyeatgeg]byitee

shor t - r angenfrReAmatLAIsbeBEorP s \ ' ; _
10bet \Mign wﬁ%’ggrtabl e ol e?:t?Wtéﬁg}\?ﬁg‘é%\f@%@dfff?gﬁ'gﬁy‘gbﬁ%ggg%mped
es; W .

devi c the use of the wireless network 100. For exanple, the

subsyst em $b3ampy i mGlseds reRiveRfdgHabsl e &?ex%@s%?%??ﬁ ated rﬁbéégbtérv@&p
conponents for short-range communi cation. Exanples of short-range
conmuni cat PBAE SPWNARY BPPERISAM &Y SarriamuricatiaraiUbpraiemyt2tand inpit tathed Dat a

Associ at i 0BrdckkEiN40. BhéipicResdbr 40MKkr HBc8ARs Ie fRENEY sBhaitbROdANdS uievel oped
15by | EEE. %0039 In use, a received signal such as a text message, an
d a@y orgdgrnatively to the auxiliary 1/0 subsystem 50. A subscriber may also

e-mai |l mes

20 compose data items, such as e-mail messages, for example, using the keyboard 116 in
conjunction with the display 28 and possibly the auxiliary ¥O subsystem 50. The auxiliary
subsystem 50 may include devices such as: a mouse, track ball, infrared fingerprint
detector, or a roller whee! with dynamic button pressing capability. A keyboard can also be
provided, such as an alphanumeric keyboard and/or telephone-type keypad. A

25 composed item may be transmitted over the wireless network 100 through the
communication subsystem 42.
[0040] For voice communications, the overall operation of the portable electronic
device 20 is substantially similar, except that the received signals are output to the
speaker 54, and signals for transmission are generated by the microphone 56. Alternative

30 voice or audio /O subsystems, such as a voice message recording subsystem, can also
be implemented on the portable electronic device 20. Although voice or audio signal
output is accomplished primarily through the speaker 54, the display 28 can also be used
to provide additional information such as the identity of a calling party, duration of a voice
call, or other voice call related information.

35  [0041] Referring again to Figures 1 and 2, the housing 22 includes the base 34 and a



page downl oad 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 |I/O subsystem
50. A subscriber may al so 20conpose data itens, such as e-nmil nessages,
for exanple, using the keyboard 116 in conjunction with the display 28 and
possibly the auxiliary |1/0O subsystem 50. Jhe auxiliary subsystem 50 may

i ncl ude devices such as: a nouse, track ball, infrared fingerprint

det ect or, gr a égller wheel wi th dynam c but t on &ngm ng capability. A
keyboard c SRRCEH oM W@&asgaéﬁhaééramsémwﬁ perrdikRignehr didgweliodd

t el ephone- taxpsdkRYPEsh thd base Qméﬁ& @tk frdREBIBRCRS thg%‘ﬁ*fé‘ gri&oht 8?6%8%&%& L

W rel ess t wor k 10throu h the comruni cati on subsystem 42.
voi ce cormﬁ'?ﬁ gideva 6?“%”‘89%’?%@ lly ReprangiGUES t‘bfhett??ée@éraﬂébhféff@m@@ﬁr dhiec

devi ce 20 ibase BRsHcAdsa pblé(tef(hﬂi‘éhéﬂvn %F%%feb&f—ﬂ!y ét%hé&?cﬁ'ﬂs%%o?ﬂé?ﬂarje@o%le
out put to togg s&[a?‘gﬁr 54, and sig for transm ssion are generated by the

m cr ophdne %d0¢ b%ﬁ%ﬁ@élaﬁ@ ”&ﬁ‘s%%@ 62/ dosstiftps\ahiovas It Wit as a voi ce

nmessage r e@@pcacuwewasuﬁétt@% 38 2ie 3ldeWalke s BRY ﬁ@%rﬁé 88Rak BE ihQtbAM dided,
el ectroni c .devi ce, 20 though voi ce or audi o signal output Is accorrpel" I'shed

primrily (HEHEAER'E hEhes 8f issized #id shapp &9 frame eamindow i weichithed t o
provi de addéddhesrakn U&b&?f@tlé BRpasda Forasp tihg dsgretfﬁdtédf with tﬁ’e il éu’f’@c@% LY.

durati on of, a voi ce cal or other voice cal related informati o

35[ 0041] Reffét OUARPCIREL isRidy 2 g b dPP&ng'PUfM@nHB%iSﬁ'QV dovipna uBdees ofe
base 340 andwéitou&écf@l‘ﬁdlﬁﬂaﬁ%@@ﬂaétrtmﬁcﬁ@s%@%@th@%&ﬁ@& ds&HBwn 'irh?ﬁgre 2.

t ouchscr een %})E@L ¢ ﬁ dewal | s 84 extend between the base 34 a

frame 84. AY % tang it meiniaiahthedpvgcipstdispiaye2yifindhe Rougipode: dits,

general |y pespesshicestnadispiay 2R JoASERaiRdd a@ﬂhetr%%sﬂ‘n[;@!‘zfe |ﬁ§co:TtBﬁ:pl%@e°cPth§f‘the

i ncl udes a Iat wn) that is rel easably attached for I nsertion and
5 8 Rsheroohe

r enoval 501e 9§97 isplgy £4cpn glugspn Srlgesupped pUrendinestbe edees
above. |t ¥4 provile sappsresh@inee, thb%tj?é B@p&ﬁﬁ&r%ts %@?ra’?ﬁé’@df\@#thé hé@siﬁd‘gzt hg

frame 84 can be. | ction | ded or _exa The frame 84 1s siIzed an
shaped%o ??ﬁfg Q%ﬁ}? ‘ﬂgﬁﬂ‘i LRWIHR FiSbiTR: nﬁste?ér@meo%@g&pe@uy festangplesed for
i nput by uamOL@nrmmt«;hupédnarrermss.B@utFoﬁ@&5@5@ #6 Bfndr18r theehecgLeh i spl ay
24 and for dlag ayi ng output on the display devi ce 28. Edges of 10 the

t ouchscr eefP'd Iay 24 contact the underside of the frame 84, as shown in
Figure 2 smlaz} hatTﬁmuéﬁﬁr@n&ﬂsm@ﬂélﬁﬁpém ﬁ#ﬁ@@%ﬁﬁé} Hipp ol 2y t@4 V“ thin

t he housi ng l’ @ ltheéﬁ) scre n disp é i S constrained by t
housi ng 22F rovl[de siuglyf ??f@e'ée’éé yef aﬂ"ﬁé”ﬁ’@h%@éwstﬂ‘gspl ay 24
can i nzd udearaageednglaeakup@afmeswd}@w@ah iRigh tdy&&dmwlépﬂapm\pbﬂ%s%él%%” and
t hus, the Fgﬁgrt ﬁj& %tst efrarre 84 of the housing 22.
Accor di ng ??lg (2 Hehan ‘ﬁnF“"'Cd)‘dﬁeefuﬂhe&fH%Ctpﬂah@”M“ie@th;éﬁ'éﬁaﬂl y
rect angul aprlraédl bml_gfbo@tcheﬂt wilhaD&sprédisteD A itthd Ruchre X@ENLE24 fshé corners of
the frane I oundetd%(‘[‘ cg42 1.The touchscr een di spl a¥ 24 is supported
by a rigi VECQUB]SB?? SHLINENG, g foysn-sepsitveupayt Sé’ffﬁfﬁ) § ovgylvingethe
t ﬁuc hscr ﬁ%ldﬂpl@)de?r&eamcbndtﬂh@i donﬂili‘ihéhl%gn&@&ﬁg ggm@ﬁﬂ@dﬁﬁlﬂweﬁfs fhcRAiING Of
the toychsg The displ a ort can
O ?Fé]wt?ncﬁ n%AThe touchscr en a/ isplay 84 is biased away from the base 34 of
the housing 22, toward the frame 84 by biasing elements 36 such that the edges of the
touchscreen display 24 are in contact with the underside of the frame 84. According to
the present embodiment, four biasing elements 36 are located between the base 34 and
the touchscreen display 24, each biasing element 36 being located near a respective
30 corner of the touchscreen display 24, Each of the four biasing elements 36 contact the
display support 38. The biasing elements 36 are made of a suitable material such as
foam that, with the application of a suitable force to the touch screen display 24, permits
movement of the touchscreen display 24 within the housing 22. The biasing elements 36
are not limited to foam as any suitable biasing element such as a spring or springs can be
35 employed. It will be appreciated that other numbers of biasing elements 36 can be used



formed 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 LCD display device 28 and

ot her conponents including optional conponents such as a 25 backlight (not
shown). The touchscreen display 24 is bildsed away fromthe base 34 of the
housi ng 22, toward the frane 84 by biasing elenents 36 such that the edges
of the touﬁm% %Fcf‘ i &Béﬁ%e%ﬁua@& Bad Be Cf8Pé>@a nplé/"'atébnh ngodé'éi’@rﬁéﬁt%at%&te‘iﬁ@
frame 84. Accor resent four a5|n? | ements 36 are
| ocat ed be@fREBd Fl"ﬁ’émﬁht@é psnpiaﬁm Ofﬁ@t@mﬁ@ﬁ@@néaﬁlayl%plwhgn heclgdehssresi ng

el ement  364880941c8f Bb BhsBEBY e MESRSAL YRiItIPSEARE! Phn ehR 8

di spl ay 24| % g c? t he Sourslblasmg eﬁenehts 3é co%tagt g&%& Pa 9
support 38deﬁﬁﬁﬁﬁ¥h5|ng el ements 36 are nade of a SU|tabIe naterlal such as
foam thal  ovabft t NGsBLiEBEhRARnThe BulHbdiell Gishiay of afﬂ RdEadehiC] e een

di spl ay 24 permits novenent t ouchscreen wi thin the

housi ng 22housifg 21 isdhagingledneahesicasviick &QotThﬁumﬁqf@alwkﬁm@ar%pa%cgweéuu tabl e
bi asi ng el g AlspBtial (StoBoRiddiiiap Pl bRGRSRA shen FREERbAKEHend i |1 De
appr eci at ed that ot her nunbers of biasing el enents 36 can be used and,
in fact, tieecheaesmdspiaeaeasuliing fioe a user ieerRg ke t%@éﬁleﬁﬁdwmé’l‘lenent that
ext ends arQ&UéilesP’f%b(’f@mcﬁxh&m&ﬂé@hﬁ%{e BlesbRerliiien! fMmetharkavwidn |

Further, the touchscreen can bi ased by the nechanical switch

30, ratther 39 isdecaieghusfi thet thﬁécb*ia@ﬁ i cen@ﬁbwﬁfsth%ilsmmmpm%o Thesat ed
bet ween t hgeﬁreggfmgﬂﬁ@Eb&h%ééé/d%&aaad byh@ebmc%nqif a BRI Bakdsi S the

singl e mechani cal swt mechani cal sw t is centered with

respect t oafﬁth%t‘qncﬁféfff%@ﬁ@éﬂﬂ'@ﬂ' §Wlt<§y3934h%(ﬁbly Pf@élﬂtf@dh@ Héw Wibd pesitye taetierent  of
the touc hs&urﬁl?)ﬁddjrln@QJs@Vln?e‘}aét%%%M tA8 ugéﬂmeﬁa%ﬁ thBpBRSHIDGIdcitEnit AEGES 86 een

di splay 24 actuateS the nmechanical swtch 30. In the present enbodi nent,
t he mechanf094f] swikhercorgpaoents IWW%@@WS@W@ @wbota@rtwnﬂnent§ deqorihent act

with the daweavwﬁ%@we t§&1gu-|'-5'§%»re ﬂ&we%wmth%fh&eﬁ?tmslawa%qnedl splay 24
by user ap 1pl i cati on of force thereto, causes actuafion of the nechani cal

switch 30, Upgiignality %Ff&/ﬁ’%aﬁ@ Q'ﬁ‘ér%“;‘,(‘eﬁ’e%et?? a positive tactile quality
during usefoois5f er 3t ih@Bateh %Bo@@%é’ﬁ@ﬁhéd?éﬁ&%@y o4 tﬁcﬂ%e@@%%&ﬂie@r‘c@% onic

devi ce 20. [0044] The conponents i ncl udln% processor 40 an t her
conponent sabibertpyrdaensiive wuhpyrfaceb«venag 1”%? qhﬁ@ay devicey?®foR praviding t hi n

t he housi n@ragﬁlcaamser Wérﬁé%etf&}%sw%ht analtblchsSech B%pwmaé@nera%seg i C

devi ce 22 é i ndi cat ed above, the touchscreen'dis 24 |ncludes a
di spl a%p de¥heea EBeraiﬁHC*teﬁéh‘? WHS%%%WFP'@E 2I4t‘i’;5ﬁ'ﬂde§tfrﬁ"w@éa trOP %‘geetnhe

di splay deyisggy 28 rfe@&ltulib’ PMhéindihtion 8 sthinaAls HSBE pdee@éJr&@e ﬁh@rto&b‘ﬁ%érebﬂpu'f
The touchscreen display 24 generates signals 20whe user touches the

t ouchscr eeHsRipY pf QfP"Ej@S@rQ@P[i“G@é‘SSr weﬁi@@@ fog) L@ﬁgmt%cttoaucmg% e disgie¥pl ay 24,

resul ting ddvide® pralidbabipnical re%%é@ﬁfé%n@fhaﬁ he éé'lé%%?é@tr méﬁlFuII@%Ie by user
touchscreen display 24 provides a hi cal user interface for user

i nteracti o‘ﬁterﬁq"'ﬁﬁ w1tpﬁ@e @Bﬁ&?s'ﬂ‘éﬁﬂi"%’[ pifage 86 iofithe tgreliseieerIdisplayr4sent at i ons
that aye spbast abIme%edmﬂica%@tcﬂ@oqarbwé@@rseédmaﬁ@ﬂtdewae\érstalatutah&n of the

touch-sensitive input surface 26 t he touchscreen di splay 24.
mechanical switch 30 by user appltcatlon of a sufficient force generates a further signal
input to the processor 40. The further signal from the actuation of the mechanical switch
30 can cause the initiation of commands at the processor 40, either alone or resulting
from the combination of the signal from the mechanical switch and signals from the touch

30  sensitive input surface 26. Thus, commands initiated at the processor 40 can be a result
of the signal generated from the single mechanical switch 30 alone or a result of the
signal generated from the single mechanical switch 30 in combination with signais from
the touch sensitive input surface 26 caused by user interaction. User interaction can be,
for example, the user touching the touchscreen display 24 or the user sliding a finger

35 along the touchscreen display 24. Different sliding actions of the finger along the



25[ 0046] The mechani cal swtch 30 provides a second input device as
actuation of the nechanical 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 mechanical switch 30 can cause the
initiation of commands at the processor 40, either alone or resulting from
t he conbi nation of the signal fromthe machanical swtch and signals from
the touch 30sensitive input surface 26. Thus, commands initiated at the
processor g : ﬁﬁﬂﬁh

mechani cal égw&?&&%@pﬁ{@%&;&%’rago ﬁ%’gﬁlﬁt &§$en (gﬁqng'é%?r%?%ﬁ ? st%r?ﬁ he
singl e necHani cal switch 30 in conmbination with S|gnals fromthe touch

sensi Ve RBRML SWiRGRo%E ARHARAPNARRuskPbAREElED sal BAegl AARAREION can

be, for e user touchscreen t he user
sliding a tfe !nglated%éma)wgcemr ﬂ@a&ﬂn@d@z@ﬁ batiuspt interaation Bithftee tonchsdréell ng

acti ons of kg, ) QARFALRARY e madhRUPLRACEN el 2Rk c2oral: BlByEpu!

in different” commands initra e processor 4 ( so be
appr eci at eef difag finper alewy thefloudhecrgen idisplaymausing e ganentivnof signple apdithe at ed

at.the br OGRS ortBrfiiaddSuiBY] S5 USRRAALEEACLLRR dhfoh Bk QpeCT cen

5di splay 2 out actuatin anrcal swtch . r exa
user can toedhanmal switahe3ta P t’r@eqth@nfmmg apdicattancdfsoffistent @r@meawscadsa ng the

generat i ony at%hg)@mesSI Qn{ef&ﬁaﬁué‘étts\nﬁlz 8 of conmmands wi t hout appl ying

sufficient (gorce to ca@e actuati on lltlgt he single nmechanical switch 30. On
the otler [9848], apﬂefaf@uqeoangw rmda‘tiodiimes fide ﬁéo ﬁewbegnqumenteofatbe uati on of

the singl g %0%28 gﬁﬁee o Figures
4to6to gescrﬁ? va?/\ééin\t%m?)ﬁ%t' e to sécfrl?gée '33”5"?1% 2rzl(tjthe
housi ng zszerrmbéIrvdw Figoreed dheretis shown a§e¢t@@amde PiéWéff PPRigns pf e posalegur e

4, there i i t
el ectroni cédtzte{ﬁ\é{'d 26 accl?gégg#qug téjgn%%@\ﬁ(g%eg?ﬁe%ﬂ&?%%%% %ﬁdpg)ﬁé%%géi S

appl i ed byexample, mp@ssm@sfmgepm@s@eﬁ@@screﬁgétspim% trHbe diserties &f den '
di spl ay 2 rrd Ahas b tﬂw@%s@ﬁ@%@% %%%We d'he t%%cﬁé?:%dn&ﬂ?é‘y Jper presses

on the si t he touc screen resul ting pivoting of the

t ouchscr eerﬁsujtlrsq)ina:gwczmg ofite fplldﬁhsctqﬁ’@ Pé?yl %Stmhéh%tﬁh% b@@'“ﬂ [edamete3gihat he
sane si de gf JhNRe BALE gpjleeof %&ﬁﬁa@w &e&%ﬂl&ﬁe@% %(Pto"mﬁ ﬂjgthtehgrcg‘?sr S6plibd are

applied are conpresse reci at rom-t ure that when a
force is agopIarespedn lowk bglaﬁérﬂﬁfat‘t%@omdfﬂftﬁ@éf@e@ﬁt whepa é@fc?l@ appiied ebORAISCr een

di splay 24gl Yhe 1éif tcﬁg:ﬂ's 8bn aaeﬁuagtéunﬁ%rtéuéﬁ‘%c@tenfdtz%lafyrzatrmﬁéagahmge an edge on

the opposite Si e nmechanical swt exa ure 4,

the biZsi ngwd@rm@fttbe ﬁem@r&h alongiagtadanahdhe peirosHE sideeof Hon ‘tnﬁﬁ*l‘%"@l’ é‘&‘ %oni c
device ar %@qmﬁe?é?a‘?wgpl@%f F.BSref z@&ﬁ@bi‘a&n?%@m@rﬁs 8@ oh*fﬁ»‘e ﬁétﬂ%nﬁ%f&l@ o?'uﬂvﬁ of the

t ouchscreen di spl a force applied e ri hand

side, the nqs@éwsqie@m%n@me@e pamprassed ag i e is ﬁépflﬁﬁ’d@rﬂiﬁ wt@ﬁng BEefOf ane
84 al ong t{he t&A8Ecreen display 24. Further, with the force applied on the right-hand side, the

touchscreen display 24 pivots against the underside of the frame 84 along the edge

25  indicated by the number 88 on the left-hand side of the touchscreen display 24.
[0049] 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.

30 [0050] Referring now to Figure 5, again 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 example, a user pressing a finger into the touchscreen display 24,
in the direction of the arrow “B”. Again, the user presses on the side of the touchscreen
display 24, resulting in pivoting of the touchscreen display 24 such that the biasing

35  elements 36 on the same side of the portable electronic device 20 are compressed.



25i ndi cated by the nunber 88 on the |left-hand side of the touchscreen
display 24. [0049]Wth 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.

30[ 0050] Referring now to Figure 5, agaifinZzhere is shown a sectional side
vi ew of portions of the portable el ectronic device 20 according to one
embodi Ment wiign Wl fcls GBEIRA drorRNfld EdnBYouchRlro8 BRPlE 24 anHSGIcrBERSRT NY 2
finger into the touchscreen display 24, di rection of arrow "B".
Agai n, thedigRlay 26 pwetscagaiist thﬁ’é"@ietféj%@f th%&"amé@éhgléﬁ@éﬂ edge pn éﬂﬁ gRposite

resul ting Lo Bi welehdtabaldifich GUC S HeBAnfl S iy 6, féUadiipbiohBRsisas] NG
35el enments 36 sanme sid portable eI ectroni c device are
conpr essedthe qutzhweﬁd@ pethe @pttéblp §Ie&§fpmp@aw@¢n agneoraprgesegifastthe faree srapefiedn

i spl ay 24 thORARHANNE G, HuSRlePdspby 9k S FAURIGRN HRTWAdBHRAI Pkt he

frame 84, along an edge on the opposite side of the mechanical swtch

I n the exalffit@ndside; hgrteudhscrera displayiddpite paaing theuetersife of befammdd si de
of the porél?@é}%eeéo%%t:ﬁcﬁéﬂtéd I HSRIB L %%ﬁh@ﬁéﬁ%aﬁﬁ% sﬁdb%fftﬁ’é Rﬁché*cr@éw' i ed

5to the lef and side of the touchscreen displa . _Further, t he

force appl ¢iaplaya4-tAaRin, de singlp dnephgeicalyédtch @Qcﬁhgféw@t@ﬁ withdhe asvotm ?ﬁ“@@t s

agai nst. 't NeaBdey shEfaBbn bf@fﬁamé@t@dﬁem&&qe@feeﬁa%plapw%%by%\h&m
nunber 90 on the'rig he touchscreen Agal n; the
si ngl elOrrecllhamselawﬂfswdﬁélrﬁb@tapﬁlea@ﬂuwéﬂnww "’ﬂtﬁ'@cbﬁ’ﬁ/‘a’tth E“g‘ﬂ %@hi@fﬂ Uéarused by
applicati oftpfacsuf ficient force to the touchscreen display 24, thereby
providing 10the user with a desirable tactile quality during user

i nteractiol0ddk h tedergprapavdarFioyse?. gasinetheeie shpwo s spréans ?Igﬁglew&,f/ to
Figure 6, agabds dred on‘ta%IeSQI@Wrbrﬁc 88Gtd 90 abcardiAg to/ bV erRbodikhi iAMhi@ 4 t he
portabl e el ectronic device 20 according to one enbodi nent in which a force
i s appl i ed©msg is pepliashynior exanpigse Hsgrruessingya ngsrigfethe feushsarren QjﬁR!%%‘i een

di spl ays 24 tﬁél:lu?eéﬁBﬁ oﬂih%%ﬁW@ Ohgbmeth%rds@v\’pre%es M%%dé&‘%hé’ﬁﬁkhﬁr@éﬁes on
the side of the touchscreen resulting in novenent of the

t ouchscr ee‘ﬁsﬂﬁléﬁ‘i‘ dys@m%ladweﬁmnt PK@E@%‘FWQGE Id@ﬁié‘b{t% gh &attﬂl'ﬁeb’ﬁ%if‘@ abl e

el ectroni cold@¥he®6%7 iR ﬁ‘orfé&!@é!@ét&ﬁﬁc dévicd é‘(?arl%rc%ﬁﬁi?éss%&arﬂ){ rém\t user
presses in the center of the touchscreen disp 24, cau5|ng all of the

bi asi ng el @EHe thguses %%Ssﬁéﬂﬂ bsgenter phihe, towbsgrfﬁeg dé%?!ﬁi‘rﬁ“e cayseg flbefdhR cr een

di spl ay 24,i28d@ernidpts 38 16Ue @vedsean TRAS R tiYakdtmpié NBe w&%&e@feeﬁaaagtzal
switch 30 is actuated with the nmovement of the touchscreen displ % 4 away

from t¥e f‘i‘%?é‘%ﬂ"’ﬁh%b%%leﬁg‘é‘ had¥asee sihateaesraniGahgvithibig aslia freat i on

of suffi ci@Bimdveniat bank 'ftﬁmh@éfﬁ@ﬁ@fsﬁ%? ﬂ'éﬁgy&%r@ﬂwe it 84 BHE t4RRA tHeS @gai n
provided with a desirable tactil ity during user interaction with the
gr aphi cal Rfs&f the keusingecaused by apphcatzon of sufficient force to the touchscreen display

24. Thus, the user is again provided with a desirable tactile quality during user interaction
with the graphical user interface.

25  [0052] Reference is now made fo Figures 7 to 9 to describe movement of the
touchscreen display 24 within the housing 24 of a portable electronic device 20 according
to another embodiment. 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
best shown in Figure 8, the frame 84 of the housing 22 includes corners 92 that are

30  curled away from the base 34 of the housing 22. Thus, the frame 84 curls outwardly in
an arc away from the base 34 and therefore away from the touchscreen display 24
towards the corners 92.

[0053] Referring now to Figure 9, there is shown a view similar to Figure 8 with a
force applied by, for example, a user pressing a finger into the touchscreen display 24, in

35 the direction of the arrow “D", proximal a corner of the touchscreen display 24. As shown,



25[ 0052] Reference is now made to Figures 7 to 9 to describe novenent of the
touchscreen display 24 within the housing 24 of a portable electronic

devi ce 20 according to another enbodi nent. 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 best shown in Figure 8,
the frame 84 of the housing 22 includesiGorners 92 that are 30curl ed away
fromthe base 34 of the housing 22. Thus, the frame 84 curls outwardly in
an arc anaelserhbhesiafse Smang m%&ﬁ@é@e@m&aﬁf Ak 0ind BHARSEESF the

di splay 24 towards the corners . 53] Referring now to Figure™9, the

i s shown afoyehsgreandisriay @‘bSlFlhgfh@téh% Wistnﬁ eéement 36 OPGF\%éa@SGPF@ng@f theor
exanpl e, g,deffe Qé&%ﬂld‘&%@fimg%ﬁﬂprgsae& NG/ HeR Y ?u%%ﬁ@sﬂplféh%‘ﬁ'd’i‘ﬂé 4nder'of' 3sthe

direction of the arrow ,  proxi m corner of the touchscreen F
24. As sholif louchsengan Q§EPY§ﬂe§§é@UQ§ﬁC&6ﬁé displayed4 riYots pgaing il yedessifle 8f spl ay

24, resyl tt'h@@ra'rrﬂe ﬂl %1%;%91 & etdlfeprBﬁHu‘éhﬁn@ro% quﬁ'g'; Sohay ﬁﬂa cﬁ:)‘;h%gm%; t8fnet,he

bi asi ng el ement he same cor ner he portable roni ¢ device
20 is corrp"r‘%’%%*’@ﬂd()%@f cantpgttbe fagespl 'i ‘éfﬂl b@rﬁ@f@'ﬁi@ﬁ Het wihoutigecorpridirrdds een

di spl ay 24@urfea%uiwgipstgnémhgér§% &¥p I% 2Q'pW§ata£(§6n'ﬁS§t tﬁé‘@orH&d@rtﬁé de of 5the

frame 84, along an ed r oxi mal opposi ng corner. The opposi nge
t hat

cor ner, h olREGREtraRRs 240@@#@9@@6\@@@9@@ gg4as § owmelfce@taatgmfe@n%r@

wi t hout a SO REMERRALWHeH LidhdEd aBPﬁé@PétCilllé/c pidafh t&%@é}%ﬁ%&eu%%me%%y
pivots at a point at the corner o ouchscreen di splay 24, rather "t han

al ong ¥nh e#tyel hugs therutwadliyeurled semers92 efdhe flageddguoyte prrenfecbedgesuhepen a

force is apphbRPsstet B%Ffép@@f%n% SHUIRe 1‘P§mé @@ rétﬁ%h%'é%%ﬁta@i éd?ﬁtabhe?éb%ﬂf
Thus, the outwardly curled corners 92 of the frane rovi de a contact

edge wher ereﬁH@n@Hwk@eﬁ%@frﬁaﬂn%quemrrmr%t@ ta%ﬁ@re@ﬁ aan%wneat her than

a contact R@dtig: AGBR RN tHESURINER B cARRAGH RhiiCABRBF BanisiBR 6REMEheof the
t ouchscreen di Splay 24 during pivoting. Again, with the pivoting action

caused by QPENSCERRN divplan 24 $ie singlemedngpical sudtch B8 is eﬂewért@ewbu.pwdm 24,

the sipgl eth@%@@ﬁnmc@be%bieqlac@@qugntﬁ%mé Gbr iftBREeY Wi B fhhidcal akhe user
wth a desirable tactile quality during user interaction vmth t he graphi cal

user i nt eriftgE@ce [ 0054] Ref erence is now made to Figures 10 and 11 to

describe apesfer ﬁ%@hé@i@he%ﬁ&é&@'F??urb@1b%ﬁdﬁﬁ@§8@§cri§€%ﬂgih€?“t the
housi ng 22 i ncl udes the base 3 exible sid 6 extendi ng

bet ween arfiNesHneet dgcpdingde thrpressnt eskpdimentohe Supise Lediclifesheahase34

Again, t hearQﬁ%&:b%saHéWélléd% @tﬁdﬁ@&ﬂ@én ShowbhnekRatio e bRlceRsAR e at t ached
for insertion and renoval of, for exaugl the battery 68 and the SIMcard

62 des¥r i HeHChsmes display 44 Agah.dhe p Inslugesa pke 0t ek rthetis any

sui tabl e floRubbhIE afEBdRUIS inSdHibh 88 AMovaYblt &P kRambRsSieMRittery 48 Md the 3WRAI N be
appreci ated that the touchscreen display 24 includes an_ assenbly of

conponent L& HEF dartret REOYSuEhE flexlble Fsjidewalls 186 can be made from any sultable
flexible material such as any suitable elastomer. It will again be appreciated that the

touchscreen display 24 includes an assembly of components including the touch

25  sensitive input surface 26 overlying the LCD display device 28 and other components
including optional components such as a backlight, held together by, for example, an
edge support or by the rigid display support 38. Again, the touchscreen display 24
supported by the rigid display support 38 to provide structural support to the touchscreen
display 24 and inhibit bending causing damage or breaking of the touchscreen display 24.

30  The flexible sidewalls 186 are connected between the touchscreen display 24 and the
base 34 by, for example, a mechanical interlock with between the touchscreen display 24
with the rigid support 38 and a mechanical interlock between the flexible sidewalls 186
and between the base 34 and the flexible sidewalis 186. Such a mechanical interlock can
be formed by mechanically trapping the flexible sidewalls 186 during assembly of the

35  touchscreen display 24 with the rigid display support 38 or can be overmolded. Asin the



25sensitive input surface 26 overlying the LCD display device 28 and ot her
conponents including optional conponents such as a backlight, held together
by, for exanple, an edge support or by the rigid display support 38. Again,
t he touchscreen di splay 24 supported by the rigid display support 38 to
provi de structural support to the touchscreen display 24 and inhibit
bendi ng causi ng danage or breaking of theltouchscreen display 24. 30The
flexible sidewalls 186 are connected between the touchscreen display 24 and
the base 3éb@\)é—dé&?nb%%b&meﬁts%h@u@kﬁ@ﬂ%h '&fs%fég%‘ﬁs %ﬁélra*i’r?‘éd Re hB@sm
touchscreen display 24 with the rigid port and a nec anlcal |nterlock
bet ween t hé2@Nei§ HPekls Wéwspgctlt%h%h@p%a oedn tigpresastengpdimentt e f 1 exi bl e
si dewal | s #8@p|e eliafs W@@F@Pﬂo%en‘ J‘Fo%é |9%|§pﬁe%ﬂn@9fhé 9&@69 ¥ ctmRe RDLicgE! v
trapping the flexible sidewalls 186 during asse t he 35t ouchscreen

di spl ay 24mfchanied switelypad aﬁ=t§9 |be?§ tae [pehscresn @ﬁpleﬁ‘* fea 69%?'%'F‘d‘é‘dph ths in
the 145 abgy,g;e Wén%ﬂs\@{m% @ﬁg@@otuattgg touchscreen display 24 is
constrained OUSIng@%%de$w‘ls novabl e with respect to the housing

22. In thel l;ent eidbelp ed eraRegiments; thegingle megbarmicad switeh $hen a
force is appb h%ih!arﬁl&él sm@h 86 Fselseatw b@ﬁ&ééﬁttﬁe lohensdraeH @sW‘Z@Bh& @He t?é%t ch

and act to _bias the touchscreen spl a in a position 1n whi
5si ngl e meéh&hihediousinp erpngds p%ntﬁr@si va@trearfeatjto thedeshagrepn dispiay 24 Agam

above- descpishReepaRad 'tﬁ@!&héhsc?élé% G918 84 PRCRRYHOR] a B¥&HFEsstly thdhe
mechani cal switch 30 is | ocated between the touchscreen display 24 and the

base 3X0 of lqusBsSHeRILFiRRaY 24 sAvsasaciatior obthenedhapicalhericht3d. e rassiicr een

di spl ay 24empedinient, dh@ﬁﬂe@ﬁ@rﬂ@é‘%w@éh 508 !6:%4§J‘§§dlﬁﬁ£'t 1Hle 2BduMor ZinTcBRtabi Lintg
froma user pressing the 10t ouchscreen disp 24 causes actuation of the

nmechani cal P@HiSRI#Y SPPOrtPS; H@UEsr%ﬁS'%éfaﬁ WEﬁ'T‘SCf%%d'ﬁfﬁ%h%PwPefsw tch 30
i s | ocat edagpiRhtidméta fofe BeleeRlcalisdsSadiihtoAR Bel m¥éHdhidahswifinsa, %r@dwport

38. Thus, depre55|on of the touchscreen display 24 by user apF i cation of a
force 't her Biay! "I.Qatﬂ§é‘§e’é‘€'f*U%PP8HV%‘?CWﬂ€“ﬁ'EEHHWQC%&” ér%PFta&FPrB‘G't heetseby

provi ding hk@faéé%wtwﬁdmame@édt@dnmévﬁﬁtzd e quality during user interaction
with the user l15interface of the portable electronic device 20, c;0056] The

conponent sI403€] udi Wiy PopeBEdadeing hearacesepit0 aahplbrerrarenesisJasedahove

Wi th refergneae with lekbhce B Fg e b%éﬁdué!&d\klltﬂh tm&&m@lmo%\m@ feovi de the
functi onallty of the portable electronic device 20. In the present

enbodi ment furetirnafityafithy periablgeglastranio deyvics 20. cloibe pigsaat %l&o‘@??@nﬂ‘%ﬂ%@f% t he
periphery gfiekiie TooUSERBNERICABENY léﬁteaeta%u‘rﬂ&ﬁé gsrgbﬁyr;s@ﬂ Ry haé}sané he 'éﬁ@}he

providing a dust shield for the conponents housed in the housing 2
functiths Brch$rEes digpay dbdhgisry arovgf{m& g Hugshigidfor the @%mee?sémsw §‘pth9y 24
are si m | apolisihd DB SEntuheiRshe cﬁﬂf&éh@@%@hﬁi\f@al\/ﬂmﬁtﬁh nefaptens ®ubRsdréh previ ous

enbodi nment 0Q057] Referring now to Fi gure there is shown a sectional
side view él{sp %bpfl gimjar to tFC;ose already degcrlbed above with reference to the previous
embodiments.
[0057] Referring now to Figure 11, there is shown a sectional side view of portions of
25  the portable electronic device 20, according to the present embodiment in which a force
is applied by, for example, a user pressing a finger into the touchscreen display 24, in the
direction of the arrow "E". As shown, the user presses on the side of the touchscreen
display 24, resulting in pivoting of the touchscreen display 24 such that the flexible
sidewalls 186 that are on the same side of the portable electronic device 20 to which the
30 forceis applied are compressed. It will be appreciated from the Figure 11 that when a
force is applied on one side of the touchscreen display 24, the touchscreen display 24
pivots with respect to the base 34 of the housing 22. In the example of Figure 11, the
flexible sidewalls 186 on the right-hand side of the portable electronic device 20 are
compressed as the force is applied to the right-hand side of the touchscreen display 24.

35  Further, with the force applied on the right-hand side. With the pivoting action caused by



25t he portable el ectronic device 20, according to the present enbodi ment in
which a force is applied by, for exanple, a user pressing a finger into the
touchscreen display 24, in the direction of the arrow "E'. As shown, the
user presses on the side of the touchscreen display 24, resulting in

pi voting of the touchscreen display 24 such that the flexible sidewalls 186
that are on the sane side of the portabllks el ectronic device 20 to which the
30force is applied are conpressed. It will be appreciated fromthe Figure

11 that mgﬂpf%aﬁ&f@ﬁsdﬁﬁ:&e@i@ﬁirt@% tﬁ@t@i&ﬂs&&a@l«edeﬁlap he thedmRChesnttasslitn 24,
t he touchscreen di s(gxtay 24 pivots with resgect to the base 34 of the

housi ng 2230 ISPqtyaied theRs Py Piovidingg hie asgnwith a desirabig Bride Sraldvndying Yse6 on t he

right- handmssérd@[.dp.fw,tm[ee@%mg gsligefsani ¢ device 20 are corrpressed as t he
force is Eidﬂ ﬁd to the right-hand side of the touchscreen displa
t

35Furt her hEner Giec 255 Brpchrniedl ewiehyAY WHR e @Pa*ecrmqﬁsa'wdpih@bt i ng

action gauggsts ith rdépeaPidlthé Bbi 0 ﬁ:l»&fd%b%@ﬁerhﬂh%és@abl@@adﬁ%ihﬁ een
di splay 24, the S|%§)e nmech anlfiﬁ p 30 is actuated, thereby p§ZV|d|ng

wi.tch
the user wM'AN erieg's Aiackanigalswitgh aﬁéﬁ 34yaiady PREreSSRe aphpeintet fn with the

graphi cal usehsdredreaibpes 24 b@%@sm@smge rRécranRhNGifhBec Fmbisigns M ch 30
with the tquchscreen display 24 that 5floats with respect to the housi ng 22

provi des t AESIRO taglle ﬁue'*tﬂesqt}t%m%vvtﬂaeemgée Haehange! ﬁ)f'i'é?‘i‘ fateerdpapymaltivle

nmechani cal switdHesis3fr bRarAgit: u@bmﬁe SBRAES &ls DY irPdtudlioh BF ef¢h $MARhiR dfFfRRHE een
24 actuates the single mechani cal swtch 30. Surprisingly, the

di spl a
desi rai;fre {imes Pravicineaiheupes =t%6eanﬂéﬁg\ﬁﬁ9wnae§ﬁaﬁbﬂ%C%SH ®-cal switch,

rather thapposejti wvanesmtmura@ntsﬂeécrméaﬁe}e% ar@dufebeldeowﬁ*cmaes result in
actuation of each switch at different times providin e user With a

conf usi ng SPRICTRYELPTSH e patable %'e&‘&%ﬂ'? ieq 60‘5@]’%[‘@%’%&0% Rl adifications

described hgd eariataaﬁet&ﬂhé@@éﬁdo@:ﬁmeﬂ&rém Qith@r the @&bmﬂi EhcrNsf tﬁé ptel%enﬂoor tabl e
el ectroni c ,devi ce, f| cati ong ﬁlpl atl ons

under st ood t ha
to these eﬂ‘BB’B?W@nF QFS’F%"thﬁ?ﬁ'ZPWé‘d 365%0€Wan ?éeaé‘f'fefsﬁ

di scl gfyr igleF@dSm@d@ﬂ@ €an difier @h:@%t.&rpebmagme@‘an@micwn Maﬁy Bmir ures of the
portabl e e

ctronic device can differ while still [o t he same
Dot on. WA PR aEAa ST Ot ok b Das SIaHn gt AL SN rod fedane
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16 Cains: 1. An electronic device, conprising: a housing having a front
frame; 5a noveabl e touchscreen display framed by the front frane of the
housi ng, the touchscreen display having a touch-sensitive input surface
overlying a display device; a nmechanicalléw tch di sposed between a back
surface of the touchscreen display and a base of the housing; and
oper at i onalcgigygonent s conprising a processor within the housing and
10connected to the touchscreen displ ay, wher eby the touchscreen
di splay is noveable relative to the base resulting in actuation of the

nmechani cal 1sW t by digLtfoPRRANER, Edmpiitd:cation of sufficient force to the
t ouchscreen displ ay; characterised in that the front frane has

corners curved GUORENEINAVIRAARAIt#AMehe 15surface of the touchscreen

displays 2. Thg RbesduidRduehs@ybs QlishhlOfrathBd tiyoths fRintrhmeC 8MMel BbudthAlthe
| east one biasing elenment to bias the touchscreen display away fromthe
switch nec ﬁ%Hﬁh§‘Fﬁee‘2@iﬁp*ﬁéleh%‘l”&:?rtSH?’?fSWiV@e'”a‘éthCﬁgo‘ieHY‘BQaﬁ Hisplay\giavicsi n

the at |east ong hiamntal ShieRedipdsietiah AbhaasurmRE il totbsRAseidahyeen
the back surface of the touchscreen display and the base of the housing.

4. The el e@Pfghasedbihedousaitdo® ng to any one of the preceding clains,

wherein the 25digpBlainaletbePohentd tbPHEnG T ¥SbdceéstPvlthin the FbB@sing and
el ectroni c device according to any one of the preceding clains, conprising
a di spll@y £oppsied oihe innchewrendiePlade of the display device for providing

support to the ipdediicihecuthsticdy dispBy 6 mdveabR! RItENbCthe BHseere8GIBRY Gh NY
to any one of the preceding clains, wherein sufficient force applied at any
| ocati on oRctRkoR 81 EKs BYesh#ieh! ssﬁ‘{'t&b ip gggnanse itp applieatientof siuffideet fege He dheen

di spl ay togeRtaetn aRplagct uate the mechanical switch.
characterised in that the front frame has corners curved outwardly away from the

I5  surface of the touchscreen display.

2. The electronic device according to claim 1, comprising at least one biasing

element to bias the touchscreen display away from the switch mechanism.

20 3. The electronic device according to claim 2, wherein the at least one biasing
element comprises a foam material disposed between the back surface of the

touchscreen display and the base of the housing.

4, The electronic device according to any one of the preceding claims, wherein the

25  display device is a liquid crystal display.

5. The electronic device according to any one of the preceding claims, comprising a
display support on the back surface of the display device for providing support to the
touchscreen display.

30
6. The electronic device according to any one of the preceding claims, wherein
sufficient force applied at any location on the touchscreen display results in movement of

the touchscreen display to contact and actuate the mechanical switch.



17 7. The electronic device according to any one of the preceding clains,
wherein the nechanical switch is substantially centered in relation to the
touchscreen display. 8. The electronic device according to any one of the
precedi ng clains, wherein an 5electricallgignal is generated in response to
actuation of the nechanical switch. 9. The electronic device according to

claim8, whyerei Ththfedtlofrtddvical ac%bﬂﬂﬂjhtd any &Q@bﬁ/@n@ fbcddiy aé%%ﬁ%ﬁmﬁ&h@
further input in addition to the touchscreen display. 1010. The el ectronic

devi ce accHFAYCRISHRY ioHbsENtiplyecoptased t gtien é‘? W§ toyghseesien ¥sp@Yel ect r oni ¢

device conprises a portable el ectronic device.

8. The electronic device according to any one of the preceding claims, wherein an

5 electrical signal is generated in response to actuation of the mechanical switch.

9. The electronic device according to claim 8, wherein the electrical signal is

received at the processor as a further input in addition to the touchscreen display.

10 10 The electronic device according to any one of the preceding claims, wherein the

electronic device comprises a portable electronic device.



