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
devices. 5 [0002] Portable electronic devices have gai ned wi despread use
and can provide a variety of functions including, for exanple, telephonic,
el ectroni ¢ nessagi ng and other personal information manager (PIM
application functions. Portable electronic devices can include several
types of devices including nobile stations!such as sinple cellular
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[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/output 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



35 base of the housing, and operational conmponents including a processor
within the 2 housing and connected to the touchscreen display. The
touchscreen display may nove relative to the base resulting in actuation
of the mechanical switch in response to application of sufficient force to
t he touchscreen display. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0007]

Enbodi nents of the present disclosure will_ now be described, by way of
exanple only, with reference to the attacted Fi gures, wher ei n: [ 0008] Fig.
1is atop view of a portable electronic device according to one

enbodi ment , hausihg @ed tanmededlidene freabsores sibplan Tine ghoisdcreaart disgisy fay mMdve

pur pose of r&lgtlve! olfﬁé [)g%é 2 lllggior%gc]tti t|orc'|[06§m %‘aénc S\ivigc%gnﬁelfs%glzg% w of the

portabl e el eCtronic device o agr am of

certai n conponiértisn of smﬁmmtrﬁ@rcemmltwamtmenaihspiayorrponents, of the portable
el ectronic device of Fig. 1; [0011]] Fig. 4 is a sectional side view of the

portable el ectronic device of Fig. 1, 15 showing a force applied to a

poi nt onsa BRIGFDESORIGTIONGF WMAW‘HQGS‘:’ is a sectional side view of

the portable el ectronic device of Fig showing a force applied to
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view of thecpahbRI®, Wltﬁ@éfé%b@tdjﬁ\é'a@tﬁcﬁgd ngareslwher% oW ng a force applied
t o anot her [Em nt on_t he touchscreen display; [ 0014 is atop view
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sectional view along the |ine - 7; secti onal
vi ew al bhg tIHE3toRe "8 - 8 of Fl g. 7 ShOWI ng a force appl i ed to a point on

a touchscregmodi Splray 2 R% §Q047dl sl%!egnevlgf fhe p%rt§§|%té|%hm%e%e\b'f ?g of a
portabl e el E)Ctrim o eV| ce accordi anot her enbodi nment 0018]

Fig. 11 is ti drigl 3 igfdogk gagrem Qf}rli?@ﬁat@rqoamweé%e@@'rﬂéfﬁg@eﬁ@w@@rr@f Fig.

10,  showi ngorfipdrdnts oamlpoe@b@%z@eu@ﬂlcmev% ArPYchscreen display. 30
DESCRI PTI O'\'gﬁF EREFERRED EMBODI MENTS [0019] It wll be appreciated that for

sinplicity | arfi'gy* 5@ $actiond! sideivisy om@rperta'aleﬁéqca*ewédiewsgpbﬁugr ate,
referenpe nuwewing & foreY aBgliddap @il o%@t’&i]cﬁsl%?eéd @&pigg to indicate
correspondl pa 8] AN A0 et S view of the poriabie e?e‘é%ﬂfé‘éiv.%é’%?k@' g details
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 point 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;
[0C16] 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



set forth in order to provide a thorough understandi ng of the enbodi nents
descri bed 35 herein. However, it will be understood by those of ordinary
skill in the art that the 3 enbodinents described herein nay be practiced
wi t hout these specific details. In other instances, well-known nethods,
procedures and conponents have not been described in detail so as not to
obscure the enbodi nents descri bed herein. Al so, the descriptionis not to
be considered as limting the scope of t he’ enbodi ments described herein. 5
[ 0020] The enbodi ments descri bed herein generally relate to a portable
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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



exenpl ary enbodi mrent of a portable electronic device 20. The portable

el ectronic device 20 includes a nunber of conponents such as the processor
40 that controls the overall operation of the portable electronic device
20. Communi cation functions, including data and voice comunications, are
perfornmed through a communi cati on subsystem 42. Data 35 received by the
portabl e el ectronic device 20 can be deconpressed and decrypted by 4
decoder 44, operating according to any sui4abl e deconpression techni ques
(e.g. YK deconpression, and other known techni ques) and encryption
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20 is a GSM/GPRS wireless network in one exemplary implementation, other wireless
networks may also be associated with the portable electronic device 20 in variant
implementations. The different types of wireless networks that may be employed include,
for example, data-centric wireless networks, voice-centric wireless networks, and dual-
25 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 CDMAT000 networks, GSM/GPRS networks
(as mentioned above), and future third-generation (3G) networks like EDGE and UMTS,
Some other examples of data-centric networks include WiFi 802.11, Mobitex™ and
30 DataTAC™ network communication systems. Examples of other voice-centric data
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 (1/O) subsystem 50, a data
35  port 52, a speaker 54, a microphone 56, short-range communications 58 and other



(as nmentioned above), and future third-generation (3G networks |ike EDGE
and UMIS. Sone ot her exanpl es of data-centric networks include WFi
802.11, MbbitexTM and 30 Dat aTACTM networ k commruni cati on systens. Exanpl es
of other voice-centric data networks include Personal Communication
Systenms (PCS) networks |ike GSMand Tinme Division Miltiple Access (TDWVA)
systens. The processor 40 also interacts with additional subsystens such
as a Random Access Menory (RAM) 46, a flash menory 48, the display 28 with
the input surface 26, an auxiliary input/output (1/0O subsystem 50, a data
35 port 52, devEpeaksrstdds 6@ m cr ophone 56, short-range comunicati ons 58
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t he SI M RUIiNBérting Heald! ed/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 Muitimedia 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 identity
(IMS1). 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 at 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



25 coupled to the processor 40. In order to identify the subscriber, the
SIMcard/ RUM 62 can include sone user paraneters such as an International
Mobi | e Subscriber Identity (IMSI). An advantage of using the SIM card/ RU M
62 is that a subscriber is not necessarily bound by any single physical
portable el ectronic device. The SIMcard/ RUM 62 nmay store additional
subscri ber information for a portable electronic device as well, 30
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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 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,

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



recei ved nessages may be stored renotely fromthe device 20 such as in a
data store of an associated host systemthat the portable electronic

devi ce 20 conmuni cates with. [0030] The software applications can further
i nclude a device state nmodule 76, a 25 Personal |nformation Manager (PIM
78, and ot her suitable nodules (not shown). The device state nodule 76
provi des persistence, i.e. the device stat7e nodul e 76 ensures that

i nportant device data is stored in persistent nmenory, such as the flash
menory 48, so that the data is not |ost when the portable electronic
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A subset of applications for access IS pr ovi e connect
nodul e 80 cEANMR: TRISG iYrystars ¢an then be passstrarite I paiey neslulen®isto nsgdifydhet o

t he port abl &gLeets9Bi ' 2 [ ' | i [ ed
e | Thea o R e BN AR, SRBE NP P pAI 2pBER B <
nodi fy the PLRITE Qe atwWitad ennestiondevi ce 20. Alternatively, in sone cases,

the I'T pol i yssPdaicin&ahpdd &Qoftware applications can also be instalied on the portable

electronic device 20. These software applications can be third party applications, which
are added after the manufacture of the portable electronic device 20. Examples of third
party applications include games, calculators, utilities, etc.
[0035) The additional applications can be loaded onto the portable electronic device

25 20 through at least 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 installation increases the functionality of the
portabie 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



be done over a wired connection. 20 [0034] O her types of software
applications can also be installed on the portable electronic device 20.
These software applications can be third party applications, which are
added after the manufacture of the portable electronic 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 25 20 through at | east %ne of the wirel ess network 100,
the auxiliary 1/0O subsystem 50, the data port 52, the short-range
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display 28 or alternatively to the auxiliary 1/O subsystem 50. A subscriber may also

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 wheel 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



[0039] In use, a received signal such as a text nessage, an e-mail nessage,
or web page download is processed by the conmuni cation subsystem 42 and
input to the processor 40. The processor 40 then processes the received
signal for output to the display 28 or alternatively to the auxiliary 1/0
subsystem 50. A subscriber may al so 20 conpose data itens, such as e-nai
nmessages, for exanple, using the keyboard 116 in conjunction wth the

di splay 28 and possibly the auxiliary 1/0O subsystem 50. The auxiliary
subsystem 50 may include devices such as: a nouse, track ball, infrared
fingerprint frafes 8¢ seaceddiomathediase B4vihaidtantistthe thuchsdresbdisplen 2pr Sixeiwatls 84
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frame 84 isamicRH g B Rs{ibRMEqR Wi QV\fhb%oerﬁftﬁg?ran{e% pEEN

di splay 24 is exposed for input by user contact w ace 26
of the toutW8€féen display 24 and for di spl ayi ng out put on the display
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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
LCD display device 28 and other components including optional components such as a

25 backlight (not shown). The touchscreen 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
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



edges of the touchscreen display 24 can include an edge support surrounding
the edges to provide support and thus, the edge support contacts the frane
84 of the housing 22. 15 According to the enbodi mrent shown in Figure 1, the
frame 84 is generally rectangular although other shapes are possible. For
exanple, the corners of the frame 84 can be rounded. [0042] The
touchscreen display 24 is supported by a rigid display support 38 to
provi de structural support to the t ouchscréen di splay 24 and i nhibit
bendi ng causing 20 danmage or breaking of the touchscreen display 24. The
di spl ay suppudt in38ctcthe Hirsirfooslenndniodanaiy {3 wixbmblee a mabieiuoat entknt &rat Extehdde
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20 when a user touches the touchscreen display 24 or slides a finger along the touchscreen
display 24, resulting in the initiation of commands at the processor 40. The touchscreen
display 24 provides a graphical user interface for user interaction. Thus, the display
device 28 provides graphical representations that are selectable or manipulatable by user
interaction with the touch-sensitive input surface 26 of the touchscreen display 24.

25 [0046] The mechanical switch 30 provides a second input device as actuation of the
mechanical switch 30 by user application of a sufficient force generates a further signal
input to the processor 40, The further signal 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 resuit of the
signal generated from the single mechanical switch 30 in combination with signals 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



10 30 is located such that the actuator is in contact with the display
support 38. Thus, depression of the touchscreen display 24 by user
application of a force thereto, causes actuation of the mechanical swtch
30, thereby providing the user with a positive tactile quality during user
interaction with the user interface of the portable el ectronic device 20.

[ 0044] The conponents including the processor 40 and ot her conponents
described 15 above with reference to Figuté 3 are housed within the housing
22 to provide the functionality of the portable electronic device 22.

[ 0045] As i roiahatredn dlsplag,24tdse diauehsicinatiferdhtsphayadé ihinstet desedprédespbay
devi ce 28 d the touch-sensitive input surface 26 overlying the display
device 28 for providing a graphical user interface for user-input. The
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30. In the example of Figure 4, the biasmg elements 36 on the right-hand side of the
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

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 cne 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.



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 nmechanical swtch
30. 10 [0048] Reference is now made to Figures 4 to 6 to describe novenent
of the touchscreen display 24 within the housing 22 of the portable

el ectronic device 20. Referring first to Figure 4, there is shown a
sectional side view of portions of the poﬂ-?abl e electronic device 20,
according to one enbodinent in which a force is applied by, for exanple, a
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Wien the fo néﬁgjdlé tﬁ@g%{erge%s(w%esdegfer%ﬁ hquutgm%'épe%ﬁcd’isgﬁ?é} %i %E ﬁ%g@ﬂf ﬁ“a| ong

t ouchscree Vors Against t he GRasrS
an edge on b!ﬁ%ﬂ@pbﬁ@m%ﬁ@wwam@é Mbohdnitiabxanplecthe 30uchboreeheisplearad e

of Fi gue yodshiet BBt 8h 8B Rgalf RB single mechanical switch 30 is actuated with

the movement of the touchscreen display 24 away from the frame 84 and toward the
base of the housing caused by application 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 to 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

306 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,



the left-hand side of the portable el ectronic device are conpressed as the
force is applied 5 to the | eft-hand side of the touchscreen display 24.
Further, with the force applied on the |eft-hand side, the touchscreen

di spl ay 24 pivots agai nst the underside of the frane 84 along the edge

i ndi cated by the nunmber 90 on the right-hand side of the touchscreen

di splay 24. Again, the single nechanical swtch 30 is actuated wth the
pivoting action caused by application of lgufficient force to the
touchscreen di splay 24, thereby providing 10 the user with a desirable
tactil e qualthe yselpressgs osene cornerafdhé mciddrbert dieplgy aphiesalingisgivotihgbéthizace.
[ 0051] Refert i i.n_.there i ho a section | de
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housi ng,gausgd i | f L Gl f tou r.een

i spl oy ' © 242 Th0Ls WpRLERLP ARy IO SE B e PUFE R Bl 4 QYT EEE e
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[ 0052] Refe [ F] [ of the
touchscreenrﬁ&gﬁ?g& 4 V%g?ﬁ?%%g %lgb%(ée?srﬂér cgjheg}otugh%ﬁ@a%?@ag?égpﬁﬁ iC

devi ce 20 aeieind rpain, ovittiribe hivptirnadioh mensed Redpnlicating dfisuficienbfoFiegiortes 7
and 8, therg, i S I Vi . e li. 8 - 8
of the port ShreLraredar 28 K EhgRfec BB A0 KB Mo BRal 1 o
8, the fYanWegBepyith aslenisalné rgtiR2)ualityldudeg usarinera:tion withadhe graphBal wser | ed
away fromtihg\eng@?e 34 of the housing 22. Thus, the frame 84 curls outwardly
in an arc away fromthe base 34 and therefore away fromthe touchscreen

di spl ay 24 [008%kar dRaftrenedismamsmade td HgeEk Refrelr i tnglepwibetamobiegure 9, there

o SSHBIE Bl U BB A i 58 AR08 okt el
di recti on odnd fxitee pigawalls' 186 dsniding between aod cofinddhl todie hasr 2eandifepl ay
24. As ghowgychksdreen display 24. Again, the base 34 includes a plate (not shown) that is
releasably attached for insertion and removal of, for example, the battery 68 and the SIM
card 62 described above. The flexible sidewalls 186 can be made from any suitable
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 sidewalls 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. As in the



t he user presses on the corner of the touchscreen display 24, resulting in
pi voting of the touchscreen display 24 such that the biasing el enment 36 on
the sane corner 92 of the portable electronic device 20 is conpressed.
Wien a force is applied on one corner of the touchscreen display 24, the
touchscreen di splay 24 pivots against the underside of 5 the frane 84,

al ong an edge 94 proxi mal the opposing corner. The opposi ng corner,

however does not contact the frame 84. It |l be appreci ated that wthout
a corner that is curled outwardly, the touchscreen display 24 pivots at a
poi nt at theabogeescrivedembodinoendh sioe enhstiregi diypl2y 24 isatdnetrainba by sHeommisig
edge, as thexcoifer LS| f the frane 84 when a force is
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support or s6he il Qnl Y LY. creen di.splay
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to the touchVEdE refrasedy Fisuraddre hhussictwihomtherfpusimgA2rtg pravideyeor
breaki ng of fhBforkfY R 8 KLY é@ét?&ﬁf@élefvié’éozzoﬂ‘lﬁ tigé ??&'s%tﬁer%&%ﬁ@“, fhelfeQibh ©
connect ed between fhe touchscreen display 24 an he ase by, for
exanmpl e, a FeMRlsi1881are aertinuoek and ektebe avmen thé periechsidhe bnuslng BR aypd e
with the rigishsrRidpIaB2 2050 BRMN é‘g é't’%h%rq ?%ﬁb hﬁ% f% i ée
sidewal I s 186 _and betrilxaégn"t he nge gjﬂ{g;n “The # @m (ZO I g%\?\/%l s'S ggﬁg uch
a mechani cdlousigedd oldie feagtions of the single mechanical switch 30 and the touchscreen

display 24 are similar to those already described 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 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

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



be formed by mechanically trapping the flexible sidewalls 186 during
assenbly of the 35 touchscreen display 24 with the rigid display support 38
or can be overnolded. As in the 14 above-described enbodi ments, the
touchscreen display 24 is constrained by the housing 22 and is novable
with respect to the housing 22. In the present enbodinent, the flexible
sidewal ls 186 flex to when a force is applled into the screen to actuate
the single nechanical switch and act to Bi"as the touchscreen di splay 24 in
a position in which the 5 single mechanical switch 30 is not actuated.
[0055] As i rARPHeatiep @) euffiesetfpisedo érebloditrmerees, dlwlw 34, g single atesnhiaciad! sswitich ch
30. The necigBize@hiesiMs (aTet2} tA u i.spl ay 24
and the base 34 of the ﬁébaét?cr)]wél é antjﬁa(;lwmﬁ %nga(%t?e[? @'e&ﬁmposglp
touchscreen'@P?ﬁpﬁywﬁhfm%@ﬁpwcmL@ﬁé@kﬁ&@ﬁent of the t ouchscreen di splay 24
resul ting friogsd) Useho BEESFL Bligk ;
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el ectroni c device 20. the present i ment sidewal | s

186 are coni949fbus \éfﬁﬂle m%?@dém@ﬂﬁﬁdfeﬁqifé)eﬁéierqmerwdlcﬁctedm fectigsiang 22 and
the 20 touc hﬁ;ﬂéﬁ@ﬁta@br%%fefﬁe Bértaﬁ@@fe@pbfnlﬁﬁé\%’bg'lmn%e%?é %d?&d%é’t rfw&flfictamgns
conponents housed in the housing unctions o

nmechani cal &0 v&1ptigps %@e%emp@éimm@r@nmthm t@plsayp@ﬂn@ﬁ‘dﬁ%e naflharpres@nt hose
al ready desgitiosgealray examhpbiB, t'h@fs?zreeé?ﬁiesh Bebh:‘%aW BVinaY aty ?q{eg@}fa?le [0057]

Referrin nowto Figure 11, there is secti1 onal side vi

por ti onk® of elegonipdeyies @%{b@lﬁerew@@t&t@imr@ndjwt#@esazr@ fuacitarr damy othert he present
embodi ment hﬁd%btﬁhs@nﬁ%ﬁé’tlodssmé’s%’édu?% fﬂ%se %Ivgir cﬁﬁ%@%ﬁ’ Afts 3?5109?19&%\199 a
finger into the touchscreen displa Irection o he arrow "E".
As shown, t#&& Ya@tiops aeheliewsd forhe wnfa@twwﬁ@ ansListepercé ére prebepldisgiosdre.
resulting in pivoting of the touchscreen display 24 such that the flexible
sidewal I s 186 that are on the sane side of the portable electronic device
20 to which the 30 force is applied are conpressed. It will be appreciated
fromthe 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
exanple of Figure 11, the flexible sidewalls 186 on the right-hand side of
the portable electronic device 20 are conpressed 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. Wth the pivoting action caused by 15
application of sufficient force to the toti€hscreen display 24, the single
mechani cal switch 30 is actuated, thereby providing the user with a
desirabl e t &8aims quality during user interaction with the graphical user
interface. [0058] The use of a single nechanical switch 30 with the
touchscreen display 24 that 5 floats with respect to the housing 22

provi des t hd.userAngiedtramicdsiceabbreptisked:i | e quality when the single
mechani cal switc I tuated., .Depressing any point on the touchscreen
di splay 24 actua?ggg?hér%&wgfgﬁﬁggﬁg%?cal swtch 30. Surprisingly, the
desirabl & tactil @ goetdtty tdshelytean niéghiag trémad Dlynpk dromecldai cfatheshdustly, the

rat her than i .S s, Jfor exanple, |tiple swtches result in
ot uat i on ofShberBefoisBY HBUED AMBparkensi B L s 4HGnd AL oddh e
conf usi ng afrdnufraies ihaaingecaraars iduevequaltivhgly alv@PEOIN MBI duefatdef dnd tadichaneen
descri bed hgrsgjag. are directed to particular inplenentations of the

ctroh

portable ele ic device, it will be understood that nodifications and
vari ati ons to thesecdwbvdl smitthsiigrosetibetwaenthbackcapacant trephecascafentdisplay

present ;. di gﬁ%g%%ggofﬁgreho%ﬁg%e% the size and shape of many of the

f eat ur es of orta ronic device can differ while still
provi di ng the sanperbtioneli compdamys otdraprisingda f poatssans withiel \the | Adushgs araly
occur to thga% | such nodifications and vari ations

il i rt.
are believed t({)a%%lg t\%ﬁﬁ#ﬁd{\ geeg‘pcﬁl'%prléyl'and scope of the present disclosure.
16 dainms: 1. Awhetebgtthertbechdersecedismgayny nxivagble raldioaiso rige thavée ngsutifg ont

frame; 5 a v I cen _di.splay fr by the front_fra of ,the
nousi ng. ¢ et MBI PRl sk e Aelshlot il Ruti 1608
over | yi Hg atodrkgsrean dieaxe, the front franme having corners curved
outwardly away fromthe surface of the touchscreen display; a nechani cal
swi tch di sposed between a back surface of the touchscreen display 10 and a
base of the2housThgyeelettrgnic device according to claim 1, wherein the mechanical switch is

further configured to provide a tactile feedback through the touchscreen display upon
actuation.

20
3. The electronic device according to claim 1 or claim 2, comprising at least one

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

4, The electronic device according to claim 3, wherein the at least one biasing
25 element comprises a foam material disposed between the back surface of the
touchscreen display and the base of the housing.

5. The electronic device according to any one of claims 1 to 4, wherein the display
device is a liquid crystal display.

30
6. The electronic device according to any one of claims 1 to 5, comprising a display
support on the back surface of the display device for providing support to the touchscreen
display.



operational conponents conprising a processor within the housing and
connected to the touchscreen display, whereby the touchscreen display is
noveabl e relative to the base resulting in actuation of the mechanica
swtch in response to application of sufficient force to the 15
touchscreen display. 2. The electronic device according to claim1, wherein
the nmechanical swtch is further configured to provide a tactile feedback
t hrough the touchscreen display upon acttidti on. 20 3. The el ectronic
device according to claim1 or claim2, conprising at |east one biasing

el emrent to bias the ¢lecichnscdedre doaptiiay tavwmy drreoof tlhiesswitd @h wreediarsugitiend .

The el ectronj I ccordi to ¢l ai,m wheregin the at .| east on

bi st ng. 25 O 2rabteE s B & Beulepar o Eisbub frult i R ERERp g5 he
surface of tiehstreacdspagdn cantagtizay amhditd the medmnabl $kiehhousi ng. 5. The

el ectroni c device according to any one of clainms 1 to 4, wherein the
display device is a liquid crystal display. 30 6. The el ectronic device
accordi n§ t &. any Tomeelpttroliaideyick aocobding dopamsiong af diagpd aly to suppbeteironhd he
back surfac . SRl L fo oviding.s ort to th ouchscreen
i pl 2y, 17 ehalB SERIHSBRED BB B G S MG sk s ke 3t o
6, wherein sufficient force applied at any location on the touchscreen

di splay resuylts i t t hscreen . di spl ay, to contact and.
actuat et heSieohane R defloe o i bET I FE et e e £ sE@BIARN S oahy
one of cl ai sgnal is geeratguen edapondmeto anbcdianiof #le mettanital swigbst anti al |y
centeregyin relation to the touchscreen display. 9. The el ectronic device
according to any one of clains 1 to 8, wherein an electrical signal is
gener at ed i M0r espbaseettooric tdgaice omcoofdinddo neleinard, catbersini theh eletBical sighhk is

el ectronic | i | erein th legtrical .signal is
recei ved at pe?\ég%gﬁgﬁggﬁgg#&ggF %Sgtﬂhﬁ@e?m%\%ﬁ ft'ﬁné%g’leﬁ%%]stcgepﬁésq uchscreen
di splay. 11. The el ectronic device according to any one of clains 1 to 10,

wherein t he11‘15 ?hgcéléamn?b 98%&&%088%9{9‘ ?oesane’ oY to?bcliaefmgl ?%r ,i \(r:uhgr }H %%

15 electronic device comprises a portable electronic device.



