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 ce. 5[ 0002] Portabl e el ectroni c devices have gai ned w despread use and
can provide a variety of functions including, for exanple, telephonic,
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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] improvements in input/output devices are therefore desirable.

25  [0006} JP-A-2000-200141 discloses a touchpad that can be moved to actuate an
underlying switch. When the tablet is pressed with more than a soft touch, electrode
materials are brought into contact to actuate the switch. EP-A-0640936 discloses a touch
screen and a force sensor. Here the respective panels of the construction are held in
spaced relfationship by discrete resilient elements.

30
GENERAL

[0007] According to one aspect there may be provided a moveable touchscreen
display unit comprising a base, a display device connected fo the base by flexible
sidewalls that extend between the base and the display device, a touch-sensitive input
35  surface overlying the display device, and a mechanical switch disposed between a back
surface of the display device and the base, wherein the display device moves relative to



2 the base resulting in actuation of the nechanical switch in response to
application of sufficient force to the display device. [0008] According to
anot her aspect there nay be provided a portable el ectronic device
conprising a base, a noveabl e touchscreen display including a
touch-sensitive 5input surface overlying a display device connected to the
base by flexible sidewal | s that extend bétween the base and the touchscreen
di spl ay, a mechanical switch di sposed between a back surface of the
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Embodiments of the present application will now be described, by way of
15  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;
[0011] Fig. 2 is a sectional side view of the portable electronic device of Fig. 1;
20 [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;
[0014] Fig. 5 is a sectional side view of the portable electronic device of Fig. 1,
25  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
embodiment, with certain hidden features shown in ghost outline;
30 [0017] Fig. 8 is a sectional view along the line 8 — 8 of Fig. 7;
[0018] 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;
[0019] Fig. 10 is a sectional side view of a portable electronic device according yet
another embodiment; and
35 [0020] 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.



[0015]Fig. 6 is a sectional side view of the portable electronic device of
Fig. 1, showng a force applied to another point on the touchscreen

di splay; [0016]Fig. 7 is a top view of a portable el ectronic device
according to anot her enmbodi nent, with certain hidden features shown in
ghost outline; 30[0017]Fig. 8 is a sectional view along the line 8 - 8 of
Fig. 7; [0018]Fig. 9 is a sectional viewalong the line 8 - 8 of Fig. 7,
shomﬁng 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
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handheld, w:reiess communication devices such as pagers, cellular phones, celiular

15 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

20  stations. The portable electronic device may also have the capability to allow voice
communication. Depending on the functionality provided by the portable 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

25  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
shown. The touchscreen display 24 includes a touch-sensitive input surface 26 overlying

30 adisplay 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
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

35  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.



not ebook conputers and the |ike. [0023] The portable el ectronic device may
be a two-way communi cation device with advanced data conmuni cati on
capabilities including the capability to communicate with other portable
el ectroni c devices or conputer systens through a network of transceiver
20stations. The portable electronic device my al so have the capability to
al | ow voi ce communi cation. Depending on 4he functionality provided by the
portable electronic device, it nmay be referred to as a data nessagi ng
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connecting the communication subsystem 42 with the wireless network 100 represents
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
25  packef switched data communications.
[0026] Although the wireless network 100 associated with portable electronic device
20 is a GSM/GPRS wireless network in one exemplary implementation, other wireless
networks may also he associated with the portable electronic device 20 in variant
implementations. The different types of wireless networks that may be employed include,
30  for example, data-centric wireless networks, voice-centric wireless networks, and dual-
mode networks that can support both voice and data communications over the same
physical base stations. Combined dual-mode networks include, but are not limited to,
Code Division Multiple Access (CDMA) or CDMA1000 networks, GSM/GPRS networks
(as mentioned above), and future third-generation (3G) networks like EDGE and UMTS.
35  Some other examples of data-centric networks include WiFi 802.11, Mobitex™ and

DataTAC™ network communication systems. Examples of other voice-centric data



and sends nessages to a wireless network 100. In this exenplary enbodi nent
of the portable electronic device 20, the communi cati on subsystem 42 is
configured in accordance with the d obal System for Mbile Comunication
(GSM and CGeneral Packet Radio Services (GPRS) standards. The GSM GPRS
wireless network is used 15worldwi de and it is expected that these
standards wi |l be superseded eventually by Enhanced Data GSM Envi r onnment
(EDGE) and Uni versal Mbbil e Tel ecomruni cations Service (UMIS). New
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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
25  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, itis
30 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 Identity
(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,
35  including datebook (or calendar) information and recent call information. Alternatively,

user identification information can also be programmed into the flash memory 48.



10used for both comuni cation-related functions, such as entering a text
nmessage for transm ssion over the network 100, and devi ce-resident
functions such as a calculator or task list. [0028] The portable el ectronic
device 20 can send and receive comuni cation signals over the wireless
network 100 after network registration or activation procedures 1l5have been
conpl eted. Network access is associated @ith a subscriber or user of the
portabl e electronic device 20. To identify a subscriber according to the
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whi ch ar e adle Messsduesd that have bedetant orbetedid bihtee aper akitygeally stored in the flash
memory 48 of the portable electronic device 20 or some other suitable storage element in
25  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.
[0032] The software applications can further include a device state module 76, a
Personal Information Manager (PIM} 78, and other suitable modules {not shown). The
30  device state module 76 provides persistence, 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
power.
[0033] The PIM 78 includes functionality for organizing and managing data items of
35  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



10 system 70 and the software conmponents 72 to 82 that are executed by the
processor 40 are typically stored in a persistent store such as the flash
menory 48, which may alternatively be a read-only nmenory (ROVM or simlar
storage el enment (not shown). Those skilled in the art will appreciate that
portions of the operating system 70 and the software conponents 72 to 82,
such as specific device applications, or’/parts thereof, may 15be
tenporarily loaded into a volatile store such as the RAM 46. O her software
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[0036] Other types of software applications can also be installed on the portable
electronic device 20. These software applications can be third party applications, which
25  are added after the manufacture of the portable electronic device 20. Examples of third
party applications include games, calculators, utilities, etc.
[0037] The additional applications can be loaded onto the portable electronic device
20 through at least one of the wireless network 100, the auxiliary I/O subsystem 50, the
data port 52, the short-range communications subsystem 58, or any other suitable device
30 subsystem 60. This flexibility in application installation 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
applications may enable electronic commerce functions and other such financial
transactions to be performed using the portable electronic device 20.
35  [0038] 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



[ 0034] The portable el ectronic device 20 al so includes a connect nodul e 80,
and an information technology (IT) policy nodule 82. The connect nodul e 80
i npl enents the 10comuni cation protocols that are required for the portable
el ectronic device 20 to communicate with the wireless infrastructure and
any host system such as an enterprise s%stenl that the portable electronic
device 20 is authorized to interface with. [0035] The connect nodul e 80
includes a set of APIs that can be integrated with the portable electronic
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connect i ordismayp2®ut aliersgtivalydo the auxiliary 1/O subsystem 50. A subscriber may also
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
25  detector, or a roller wheel with dynamic button pressing capability. A keyboard can also be
provided, such as an alphanumeric keyboard and/or telephone-type keypad. A composed
item may be transmitted over the wireless network 100 through the communication
subsystem 42.
{0042] For voice communications, the overall operation of the portable electronic
30  device 20 is substantially similar, except that the received signais are output to the
speaker 54, and signals for transmission are generated by the microphone 56. Alternative
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
35 o provide additional information such as the identity of a calling party, duration of a voice

call, or other voice call related information.



5devi ce communi cation. [0039] The data port 52 can be any suitable port that
enabl es data comruni cati on between the portable el ectronic device 20 and
anot her conputing device. The data port 52 can be a serial or a parallel
port. In sonme instances, the data port 52 can be a USB port that includes
data lines for data transfer and a suppI% i ne that can provide a charging
10current to charge the battery 68 of the portable electronic device 20.

[ 0040] The short-range conmuni cati ons subsystem 58 provi des for
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I dentity SPYREal 1 ng party, duration of a voice call, or other voice call
rel at ed i rf0@44fat i Bhe touchscreen display 24 is supported by a rigid display support 38 to

20 provide structural support to the touchscreen display 24 and inhibit bending causing
damage or breaking of the touchscreen display 24. The display support 38 can be
formed of any suitable material and can include further functional components such as a
printed circuit board. It will be appreciated that the touchscreen display 24 is an
assembly of components including, the touch-sensitive input surface 26 overlying the

25  LCD display device 28 and other components including optional components such as a
backlight {(not shown). The fouchscreen display 24 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

30  the touchscreen display 24, each biasing element 36 being located near a respective
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

35  are not limited to foam as any suitable biasing element such as a spring or springs can be

employed. it will be appreciated that other numbers of biasing elements 36 can be used



9 [0043] Referring again to Figures 1 and 2, the housing 22 includes the
base 34 and a franme 84 spaced fromthe base 34 that franes the touchscreen
di splay 24. Sidewalls 84 extend between the base 34 and the frane 84.
According to the present enbodi nent, the sidewalls 86 extend generally

per pendi cular to the base 34 and the frane 84. The 5base 34 includes a
plate (not shown) that is releasably attldhed for insertion and renoval of,
for exanple, the battery 68 and the SIMcard 62 described above. It wll be
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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

touchscreen display 24 can also result in different commands initiated at the processor



10i s |l ocated such that the actuator is in contact wwth the display support
38. Thus, depression of the touchscreen display 24 by user application of a
force thereto, causes actuation of the nechanical switch 30, thereby
providing the user with a positive tactile quality during user interaction
with the user interface of the portable el ectronic device 20. [0046] The
conponents including the processor 40 and ot her conponents descri bed
15above with reference to Figure 3 are housed within the housing 22 to
provi de thédfunctionality of the portable electronic device 22. [0047] As
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o ong Phe 3G i e GBL LR R afe Py et fiSRa R st e s he
portable electronic device are 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, the
touchscreen display 24 pivots against the underside of the frame 84 along the edge
indicated by the number 88 on the left-hand side of the touchscreen display 24.
25  [0051] 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.
[0052] Referring now to Figure 5, again there is shown a sectional side view of
30 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
elements 36 on the same side of the portable electronic device 20 are compressed.
35  When the force is applied on one side of the touchscreen display 24, the touchscreen

display 24 pivots against the underside of the frame 84, along an edge on the opposite



initiation of conmmands w thout applying sufficient force to cause actuation
of the single nechanical switch 30. On the other hand, application of
sufficient force results in the actuation of the single nechanical swtch
30. [0050] Reference is now nade to Figures 4 to 6 to describe novenent of

t he 10t ouchscreen display 24 within the housing 22 of the portable

el ectronic device 20. Referring first td2Figure 4, there is shown a
sectional side view of portions of the portable el ectronic device 20,

accordi ng ¢ige 8NP MERLhBBHWittR 30N IEihe@xbApRELof g @B th‘édané%‘{ng slemepisEde, a
user pre55|n a finger into the touchscreen display 24, in the direction of

t he arrow thateft-pandssidaal the pertarle lasienic devig afmeonapraesesiastthe farep sppliedn

di splay 24 tﬂéfe&sﬁﬂnﬁ'sﬂﬁa cbfﬂhé’to\(z@ﬁédﬂgerp(ﬂlsélﬁ?zﬁ OPgmrﬁmh@I@@b%B% &HgB that
t he blasmg el enent s hat are _on the same side of the porta

el ect r oni clefidgng é'@othﬁdowliﬁsﬁrﬁeﬂ RiEPRY 2P YA agRins!de Hﬁ"‘éﬁr%‘ﬁﬁf bedwme 84 wi |

be apprseci ﬁbﬁ@tﬁerézﬁbtlﬁtﬁca?ww ﬁuetﬁlﬁf‘ibéMQ@'bnﬂhé ﬂ{gl@ﬁdn@! s@déoéf'tﬁéjtd%hﬁﬂ@erﬁl de of
t he touchscreen _di spla he touchscreen dis pi vots agai nst the

under si de YFPlahé4 f&%‘b tfafasm%!ﬁ SiRrshanicalydtc ﬁot%ctaiiﬁewfhéh% piyetingFagtina
nmechani cal ¢ Mk %9 agal?c@norh Bf édﬂﬁ:@%@&@é & Ob (GhBYERed dishR§ 221 fetdly RbRABHL S 36

on the right-hand sid portabl e el ectronic device are conpressed as
the force 8 Usppyited dﬁ%ﬁ%bﬂfétaplﬂgﬁvamﬁar'@s HRer dftetartion WG*&F{&Q’@%’HC%U%'] ay 24.
Furt her, V\ih{elpfat;@e force applied on the right-hand side, the touchscreen

di spl { |vots agai nst the _underside of the frane 84 along the edge

i ndi cat’ed ERg gaw & Fioree §.craainibrte igishewp SPH%OrlabﬂEﬁé’@P"e‘gn d| spl ay

24. 29[ OOSQdAMﬁstbfttﬂ%epmm blastrdfid HocL 20 565briMg &POhd EAbbaIMenf mwfd‘w £i ent
force to the touchscreen di splay 24, the single nechanical switch 30 is

act uat ed, OF&BBYPIHIRY mrﬁgamws [EBPr RIPEIINGA Haegrinipitee fosehsoreenfishiay 74

during usep th@&i@écﬁ@h loPihe\Hridhy O AghAPINeGRkr Petted dSﬁ@fefsﬁ’déeof thd Rdh&eésH ri ng
nowto Figure 5 ain there is shown a sectional de vjew of 30portions

of the pordsRipes) r%%‘ﬂ'?%‘ﬂd“‘a@m%oﬁ‘@eé‘%‘%‘ﬁﬁieﬁ@ dtSB'adr?é‘ LB PRt MEPIATIAT whi ch a

force iss agpmkbrE 3BYof thdborRRBIESroric Y&8de mmmr@ssfeunwhe ésurit he
t ouchscr een dIS Ia 24, in the direction of the arrow Q}he user
&5ne 3 ¥

presses or@RY! URRT PrERSeP HLBRSEPE AT thedpychpcren dt‘sé’g‘mzc“l A b¢ng of
the touc hsméﬁﬁ@eréhmksa% @hesdihedsaal ThhS iRtHS bxdinge etﬁertﬁ@;h@&e@md’@b@y sanme

side of the portable el ectraonic, device 20 are ¢ ress en the force
i s appl i et HHAIVE] RoUSAN PH%et%%ﬂs‘g?é@S %“gﬁ‘a&r;pabﬁw'“?}%’ gh
'?Ih spl ay 2%&&%@ oagw thﬁér}[sEFé%nldiﬁﬁ%ﬁmﬂ@w@i frbMehé gam@ @Aandetb\oén@ tAd b@geg@f on
e o 05| side o e.nmecha ex igure
5t bt daP RGUSTS RIS bYAFOICAIRG O SFYCIRRAE B0 HioUEhR S SR s o ¢

devi ce ar €th6 QBB @%@@ﬂ pReviddiPwhipg GesitsbiapRlilehaliy dufing heértmthmdors mirtd the
t ouchscreen di sgwé%24 Further, with the force applied on the |eft-hand

side, the 98B/ RtHESH1 ay 24 pivots against the underside of the frame

84 Sﬁl ong [bbs4jedge Rehstendtie doWymadietoFigines 796 900 deb&ibeingdlenttmngf tede of the
t ouchscr een

touchscreen display 24 within the housing 24 of a portable electronic device 20 according
25  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
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
30 the corners 92,
[0055] 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
the direction of the arrow “D”, proximal a corner of the touchscreen display 24. As shown,
the user presses on the corner of the touchscreen display 24, resuiting in pivoting of the
35 touchscreen display 24 such that the biasing element 36 on the same corner 92 of the

portable electronic device 20 is compressed. When a force is applied on one corner of



di splay 24. Again, the single nmechanical swtch 30 is actuated wth the

pi voting action 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.

10[ 0053] Referring now to Figure 6, again there is shown a sectional side
view of portions of the portable electrdi c device 20 according to one
enbodi mrent in which a force is applied by, for exanple, a user pressing a

finger Intmetttsxfchts%eh%rrsr:%e;rmdtrenb@ahs%enIdrbptatyewb.rcﬁgbgaﬁstqﬁe Lihgeraeew " C'.
Again, the user presses on the side of the tquchscreen display 24,

resul ting thg f‘m@ﬂer@tor@fart%et%ﬁs‘&ae@ﬁ BPHNB oL STREPRAREINIERENSHi asi ng

15el enment Shc?tﬁe\/ér dta&sendrt%hem Bie R EONE GilldRVAHRe Hted it ARABERSSRAEr that i he
present exan&Id he user presses in the center of the touchscreen display

causi ngHr IOUB’FarthethBlt%tsqhﬁ@reét‘ QWEW@“%VW%E‘%F’@@W%E%é‘éf”e'“r‘i’fdge inthis
exarml & tt&@cﬁ&klé‘é?ﬁd?é;ﬁ@;ﬂzﬂ'@%bﬁbhaa‘él ébgfe aétretcoﬁm%m@atseﬁe@ndeméén

t he single nmechanical swtch i s actuat t he novenent of the
t ouchscr ee?f toe & 91“&‘3}342%“%@?? @mpprréi ¢trfﬁ%9%2§'wrt“?fv%t@ ttOH%hﬁt?éFseé‘ H$Pl20t he

housi ng caps ety trRPRItWaRlY QMecomierd Q@bﬁﬂé frfaﬁfecsil ;sr@wtjbe doptiehsddeoRiore
di splay 24. Thus, the user is again provided wi desirable tactile

qual ity duthr%rt@,uc‘u@erreen Jisplaycdd rive w?wtﬂw@méﬂlf@t&ﬁr the@ra GoRtast peiple thereby

[ 0054] Ref efs@06iRg ke a%wc@%deerhé?.ﬁg W@n&&%e&oh&ré&%@tfdrﬁﬁam% t of the
touchscreen di splay 24 with he housing 24 of a portable electronic

devi cel®0 ra&%ttrrgd ns@!%tta thgpiveiing @ﬁﬁoaﬁmbv #@@i‘%ﬁ‘tpﬁr?é syificiept fpEed i es 7

and 8, thepfchseradhtbidy 2OHRNY ERWeIRELIRANRACIWIRAT0 i¥ hEaROMr rdlidifg 8 - 8
of the portable el ectr%ynlc devi Q‘e 20 of Figure 7. As best shéo)\?n? in ﬁ?gure

8, the fralhg usar with ?ﬁ*@srﬁmraﬁta'emalltm@vue&gsemtﬁ@cgowttHa%gfaPtéce&tSPred avay
fromthe baagadd of the housing 22. Thus, the frarre 84 curls outwardly in
an arc avvz%pfromthe base 34 and therefore away m t he touchscreen

di spl ay 240086k dResgrenes BdioMemade® F’PW@%PF@F&H rtP ﬁ’@s?ﬂg’\ﬁ/ angther 5mbed@ent her e

i's shoyn aAtYdo?&Mt?kdﬁhb@reééﬁt EnBYdifeBt, thd ﬁbtﬁ‘.lrfﬂzciﬁclﬂﬁé% tethaR¥ 34fmH fRxBRP! e, a
user pressing a finger into the t ouchscr een display 24, in the direction of

the arrow 9'@?“’£"&§r1(§§|€i¥hq”d§‘9&ﬁt‘ﬁ@?” ?7d eawerEddn g kass %’H thg tasehsogenr own,
the user p#igsiaps4 ORghiRethe HaBE B4 Rclides at e astspeRnflinapisaileddably stadhbé Rg i n

pi voting of the 35touchscreen display 24 such tgé:l @Ebl g% gg el ement 36
on the sanBs¥§pPmapd tmeyel 9%8)%@%@ edhalent e tteé‘ 25 07 §ERYIPBFessed.
tV\hhent a f ﬁraﬁms 13@%%«@@ Sidevie 1carca%e¢etatdetlfﬁam afy bowﬂé@ﬂé@frﬁe@m Qtych24

e touchscreen dis |vo agai ns e underside o e fra
al ong %h e%ﬁg%nb%“tﬁpl&ﬁ'%é ét W@ﬁ@@%ﬁﬂ? Riredated 1Al e oeh SRR R TRIpY rTE‘nowever
does not cipatiasd ak Bese‘rﬂrwrsf Stmpdrientd ihdludifg ﬂr@nbe@h Qér%drvbhﬁiutmﬁmtﬂﬁ a corner
that is curl ed outvvardl t he touchscreen dis ﬁl vots, at a point at

the cor ner®6rivingdhe sCP4 c‘l”eé’écr‘? - erz‘?mfgoéteﬁ@r'”‘fl dino ePURE! an edge, as
t he cor nercogineaisSsuch@s WskRKRdH ehed tngﬁhef'b ﬁ@r&énvpirteranaadbersoppmsouamheed
at the opposi n% corner of the touchscreen d| sgl?g 24. Thu ‘51 Hgéwalrdl y
curled corrr'Fé‘ij gisgiay SHPRYE 3§ r Agringhie fpushreeen dis é’étsué’ﬂ%eq?\me & rigfeedis
t ouchsgy eesuppbrBsay paﬂnda M%&r@l%borﬂ ethbrtaughsSréen aligheily 24 iBhib@ Beadihg
poi nt, thereby reduci ng _ch afnce of darrargl n 22 ch ’ﬁ f,(} he
t ouchscr ecfRus ng the touchscree dts&ay e 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 fiexible sidewalls 186 and between the base 34
30 and the flexible sidewalls 186. Such a mechanical intertock can be formed by
mechanically trapping the flexible sidewalls 186 during assembly of the touchscreen
display 24 with the rigid display support 38 or can be overmolded. As in the above-
described embodiments, the touchscreen display 24 is constrained by the housing 22 and
is movable with respect to the housing 22. In the present embodiment, the flexible
35 sidewalls 186 flex to when a force is applied into the screen to actuate the single

mechanical switch and act to bias the touchscreen display 24 in a position in which the



10pi voting. Again, with the pivoting action caused by application of
sufficient force to the touchscreen display 24, the single nechanical
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

enbodi ment. 15According to the present enbodi ment, the housing 22 includes
the base 34 and flexible sidewalls 186 extendi ng between and connected to

t he base 3§in§i@dnéd?ﬁnk9mhﬁ;ﬁm€i§nﬁi§dma%’d 24. Again, the base 34 includes a
pl ate (not ) that is rel bly attached for insertion and renpval of,
wsihe otibRe e

for exanpl Wi pdbs algavey Fatstst@e&w& MEERANIEH SWitchrg

flexible srrd@wwohamdaﬂ@mams@&s IH@éi@d Bé%ﬁ% uthahdeh dibmxy B andicaddsalassuch
20as any sa th?%' e eI [ eci atg t hat t he

t ouchscr ee Bl"%l?g g%‘fﬁf@ egw'tagg%%igwﬁ? ?%‘gmﬁ"éﬁ igplan&fuAeAl: t he

t ouch sm%bpmemamﬂnmﬁa&m&@ (ﬁé/pﬂé)}2'4 f&uﬁ:hgfrbma dsérﬁir@éélr@emece 28 and
ot her conp ne ts |n(§ 2 opt i onal rTFonents such as a backli ght hel d
L7 s 8

t oget her %Crreeék ﬁ“?&g@“@ﬂﬁ’b fegpeqhgnicakswitchi3q- & B RIgsetippor t
38. Again, eﬁ\bédah@u@fﬂ@mée}ﬁbrﬁhaﬂi@\lv%h s oA Sl thxt the Qctub@ & iflicBMaddiwith
25support %Sbcg r ovi dﬁéﬁtr ctu supp rt to the touchscreen display 24

and i nhi bi nygreq Her éeséf"“ g&ﬁOH@“S&feﬁtr}-@SR'%%ﬁg){;H%%’n di spl ay

24. The fl sxplisheorsofdeiortd taerl:&ﬁ calisoscavintich ottheah¥@RRicahevitcd o gF&EN
dlspla 24 an mechani cal ingerlock with

base Xa
bet wee t hBW@UI@HE‘E MERI 5%[9“92‘3"&? Irjlg)’tthé‘ifr‘ﬁgg‘n‘sc?r%‘ffﬁﬁ?qn wigh thgdisgr
nmechani cal inteMzee lobthe db@fab@&ibdtﬂ@@lcfde@}@etﬁoe sidewal | s 186 and between the
base 34 30 gﬁth | exi bl e S|dema | s 186. Such a qﬁ anlcal |nterlock can
E@ cha i

be forned MeCRMAPNERS RGYRING the Precsspe 40 @ | fMAGIENip fssAdped
assenbly ohbdveevithoetdhsieae Figlirs Blaay hadsadiithirt the Hduging 2dits prastestgport 38 or

can be oves nol de bove- descrii enbodi ments, the touchscreen
G S ey a-PRERY ol The ariabfp SRS iR iy 5 e PeSHRAABd Tir R P ASrB: o
the holssi ngd@dalls! 186tdhe cphtRre0E aﬁ@’@ﬁt@hﬂafﬁundHﬁ@péﬂ!pﬁ?@k}b&)ﬁh@ﬁﬁﬂgﬁg\@i laﬁd #26
flex to Wnten 8 forc 's 2&)% g into. the scr {'?O actuate the sin
nmechani cal YA IEFFSHY B STGPY Bravifing %Hﬁ‘ﬁ§ F hesEAmRPNSALS; Uae%tﬂéh%l on
i R whlb ch tiausinkPsi :j Lt fenﬁmb@lﬂtmaémgw\me@haraﬂallswgﬂlﬁmo aﬁawwﬁh%cgé&?]h% in
t he above-described e nts e sin cha C The
nechani cal ‘ﬂiﬂ’jﬂ E% a%S'F@a%gg 'ﬁ@BMEﬁCF?’ﬁS age g% F%%rﬁ’”a‘? goptlhﬁxpr%"ip%nd t he
base 34 ofemh@ilﬂneulsi ng 22 and is centered with respect to the touchscreen
displ dIS C nt of,the touchscreen. display 24 resulting
From 20, IP0BHE S ReHRR Btk e it ot caclone Sis Yia 05 ROUPE
mechani cal the wottatile &{hctrbntctdeelce 205 edordidpcthepdsent BAbOFERRANINGHicHSaVdredis30
is |located such t helactuator is | N cont &wg %V the djs Ia;[y Sut?]gort
55, Thas. RFLoL IRt AE Vi Slrschea et e daidyeneadiafi 4 2 BN of a
force t hercﬂlte(ntiormauseﬁrrawt ‘Bat AeBh@n, tthe usampihedtice aln thavkide f B2 totidirerlay
display 24, resulting in pivoting of the touchscreen display 24 such that the flexible
25  sidewalls 186 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 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
30 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.
35  {ooe60] 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



10providing the user with a positive tactile quality during user
interaction with the user interface of the portable electronic device 20.

[ 0058] The conponents including the processor 40 and ot her conponents

descri bed 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 enbodi nent, the flexible 15sidewa | s 186 are conti nuous and extend
around the periphery of the housing 22 and the touchscreen display 24,

t her eby pr@Nérdth@gmrﬁ};uéiha%&ha%afrkﬂ.térpﬁo fs%t&@éﬂ)@@d?éélrgp iftbnithe housi ng
22. The functions he single nmechanical switch 30 and the touchscreen

di spl ay 24toa?féscgq%q'%ﬁavt%ﬂ a¢feates e daglo meskanicd switah 8% SWinrsinglys Beence to

the previ %:@%Q&ti’i@ﬁﬁa‘?ﬂty 13%%@%%1@&? §§;hbﬁ%éh@1\é{n?c9| Wi ikt thdchBlBpleS
shown a sectlonal side vi'ew of portions of the portable electronic deV|ce

20, accor di*itfhesasHer @@@mtm@%@awmﬁs "P?P'\/\‘ﬁlaé agion et eachiswitah gt ij'gﬁfeBS/ for

exanpl g, atwh'é@ ro&ﬁﬁw@fthé‘gsé} vfflir{‘éléénfbélﬁé’aﬁ@ﬁn&é%#ﬁﬁ@%&:@’q@hﬁyp| ay 24, in the
direction of shown,” the user presses on'the side of the

t ouchscr ech§0 Gﬂsp| é(\}h'@zthe ﬁ@@em%ﬁ ﬁiﬁ?ﬁcrjb%b?fﬁ@ ¢ dirpeted &M@H@en di splay 24
such that ihfpferhdRtiddk@f @@%dﬂ%ﬁ@'éléctékﬁﬁ: dé%% R ﬁ‘uﬁd&@st@@d‘ﬁa?h@@m@éhdnﬁe
portabl e el ectronic device to which the force is ap are conpressed.
It will beﬂflib‘fﬂ*@é?%‘%t@dh?%eoﬁﬁ‘@%%mﬁﬂfﬁ@F%W!E‘T“tﬂﬂ%ﬁc%ﬁ@(ﬁ‘deﬁpgﬁrﬁdﬁ thesprgpeti ed on
one side of pﬁl@ﬁdno%h%%rﬁ@l@ tﬂb%%aéhd%apé B?m%ﬁ#‘@ht%ﬁ’@ﬁﬂre@'o?ﬂleaf)brl%ﬂlepl vots

wth respect to the base of the housing 22." In the exanple of Figure 11,

the f1¥ib? %ctmremlqescaf@@f%wﬁ &til P@mdmﬂdfha sgmaéuraﬂhoeﬂ\ﬂawtharm e

el ectroni cma@sﬁb&@nggn@ma%@ﬁ@myy%%@dtoaﬁoée%n%err%ew APUcR thddichfighs
right-hand sjde of the touchscreen disp Further, with the force

appl i ed or@th@riafigfi argbstervedde bewithip ‘F‘ﬁépﬁﬁr\?cﬁﬁdt?@"%?f 8 PERRFS bRPRYgation.
application of sufficient force to the touchscreen display 24, the single
mechani cal switch 30 is actuated, thereby providing the user with a
desirable tactile quality during user interaction with the graphical user
interface. 35[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 quality 15 when the single mechanica
switch 30 is actuated. Depressing any point on the touchscreen display 24
actuates the single nechanical switch 30. Surprisingly, the desirable
tactile quality is obtained wth a single nechanical switch, rather than
multiple switches as, for exanple, nultiple switches result in actuation of
each switch at different 5tinmes providing the user with a confusing and
undesirable tactile quality. [0061] Wil e the enbodi nents descri bed herein
are directed to particul ar



i npl ementations of the portable electronic device, it wll be understood
that nodifications and variations to these enbodinents are within the scope
and sphere of the present application. For exanple, the size and shape of
many of the features of the portable 10electronic device can differ while
still providing the same function. Many it her nodifications and variations
may occur to those skilled in the art. Al such nodifications and

vari ati onsCedimsbel i eved to be within the sphere and scope of the present
application. 16 Clainms: 1. A noveable touchscreen display conprising: a
base; 5a display; a touch-sensitive overlay overlying the display; a
mechani cal 1swi t ahmeliezapRstedcHzetosp elispldyecotipgigingy and t he base;

flexible sidewalls extending around a periphery of the display and a
periphery of th88%e and connecting the display to the base to: 10provide
a dust shield fardigpyponents housed between the display and the base; bias
the display in a ition in i anlcal swtch is not actuated,
and flex® \Kﬁ‘é‘% %?nfs@?’%@%yé’ﬁﬁﬁ’f'%[@t ISH8Y | ocation on the display to
facilitate nnvemﬁch@fuchlfwlltdhsi&bayed iostaveas tHehdsdiasand heazkeat e t he

mechani cal swi tgh. The, rmyveabl e ouchscree di spl.ay accordi t
Clalm 1. wher ei OVHE SisSialn Seenaba,raind & BEOSTaRET L APRaY 2B FPPBind o
tactil e feedbask ahhroougébtmbmejmsnﬂhﬁ;o thpbas@tt uat i on. 203. The noveabl e
touchscreen dis ordj tocalm or cl the flexible
sidewalfs are c g’(‘? ‘%" h'ﬁ% Wocf'éﬁ] i HUEPY E?SW’GFB t?eng’sﬁf"%ﬁpg& ehPor t he
base. 4. The nbleeatd elsblew&mWstm idivgdhatyie atobroicalgwitoh S8t @okiaedd; t he
precedi ng clalmsh wherein the flexible sidewalls conprise an el astoner
material. 25 52%he noveabl e touchscreen di splay according to any one of

t he precedi ng chex when acﬁasrpei|§épme@adéa@pbeahoaumptbeUusplmyttdnéadjimikrrmveﬁmneofof

é?ipfziplﬁ%@t@%pﬁr%‘aslgﬁqiﬁH%ﬁ%%ﬁ%’cﬁt B Rpe i, - T oo © fouensereen

2. The moveable touchscreen display according to claim 1, wherein the mechanical
switch is further configured to provide a tactile feedback through the display upon

actuation.

20 3. The moveable touchscreen display according to claim 1 or claim 2, wherein the

flexible sidewalls are connected by a mechanical interlock to the display and/or the base.

4, The moveable touchscreen display according to any one of the preceding claims,

wherein the flexible sidewalls comprise an elastomer material.

25
5. The moveable touchscreen display according to any one of the preceding claims,
comprising a display support on the back surface of the display {o provide support to the
display.

30 6. The moveable touchscreen display according to any one of the preceding claims,

wherein the mechanical switch is substantially centered in relation to the display.

7. The moveable touchscreen display according to any one of the preceding claims,
wherein an electrical signal is generated in response to actuation of the mechanical
35  switch.



wherein the mechanical switch is substantially centered in relation to the
di splay. 7. The noveabl e touchscreen display according to any one of the

precedi ng cl ai ns, wherein an electrical signal is generated in
response to actuation of the nechanical 35switch. 17 8.An electronic
devi ce, conprising: a noveabl e touchsicreen di splay according to any one

of clains 1 to 7; and operational conponents conprising a processor housed

bet ween thg basg %rb%trml‘éd%%&r@&{ﬁﬁ{ﬁgd' splay and operatively connected to

t he touchscreen i spl ctroni ¢ device accordln% to claim8,
wherein the el eemo\r@ableévlgmgcreﬁs diseteyiageerding te RBY pROEEIIBIE b A3 lr t her

input in additi gperggow%o{@aﬁ&ggrcs rifhg R Eabceéé& hblSebemickAthE DAY it@

according to cla ereln t el ectroni ¢ 10devi ce conpri ses
a port abl ethel echemeen diepiay.end operatavely connected to the touchscreen display.

5
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. The electronic device according to claim 8 or claim 9, wherein the electronic

10  device comprises a portable electronic device.



