1 PORTABLE ELECTRONI C DEVI CE AND METHOD OF CONTROLLI NG SAME [0001] The
present application relates generally to input and output devices for
portabl e el ectronic devices. 5 [0002] Portable el ectronic devices have
gai ned wi despread use and can provide a variety of functions including,
for exanple, tel ephonic, electronic nmessaging and other personal
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20 crystal display, with a touch-sensitive overtay. These input/output devices suffer from

inherent disadvantages relating to user interaction and response, however.

[0005] WO-A-2004/107146 discloses a data input method for a computing device

using a touch screen which overlies a mechanical switch. The switch is used to provide

improved tactile feedback. “Drag and drop” is possible by a light touch on the display that
25  does not actuate the switch.

[0006] Improvements in input/output devices are therefore desirable.

GENERAL

[0007] According to one aspect there may be provided a method of controlling an
30 electronic device having a housing a moveable touchscreen display constrained by the

housing, the touchscreen display having a touch-sensitive input surface overlying a

display device, a single mechanical switch disposed between a back surface of the

touchscreen display and a base of the housing, and operational components comprising

a processor within the housing and connected to the touchscreen display and the single

35 mechanical switch, whereby the touchscreen display is moveable relative to the base in



response to application of sufficient force to the touchscreen display
resulting in actuation of the single nechanical switch, the nethod
conprising: providing a graphical user interface for user interaction;
detecting user-interaction with the touchscreen display and determning if
the single nechanical switch is actuated; and providing an output 5
responsive to a conbination of the user-imteraction with the touchscreen
display and the determnation if the single nechanical switch is actuated
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controlling the device described above, the computer program product comprising a
computer-readable medium having computer-readable code embodied therein for
implementing in the portable electronic device the method described above
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BRIEF DESCRIPTION OF THE DRAWINGS
[0010] Embodiments of the present application will now be described, by way of
example only, with reference to the attached Figures, wherein:
[0011] Fig. 1 is a top view of a portable electronic device according to one aspect of
30 an embodiment, with certain hidden features shown in ghost outline for the purpose of
illustration;
[0012] Fig. 2 is a sectional side view of the portable electronic device of Fig. 1;
[0013] Fig. 3 is a block diagram of certain components, including certain internal
components, of the portable electronic device of Fig. 1;
35 [0014) 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;



showing a force applied to a point on a touchscreen display; 3 [0015] Fig.
5is 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. 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; 5
[0017] Fig. 7 is a top view of a portable ®lectronic device according to
anot her aspect of an enbodinment, with certain hidden features shown in
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devi ce. | ExagRliashOlieR SaRIENE1 LG ARbgdey ces [ ncl ude mobile, or

handhel d, wreless comrunication devices such as pagers, cellular phones,
cellular smart-phones, wireless 30 organi zers, personal digital assistants,
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20 indicate corresponding or analogous elements. In addition, numerous specific details are
set forth in order to provide a thorough understanding of the embodiments described
herein. However, it will be understood by those of ordinary skill in the art that the
embodiments described herein may be practiced without these specific details. In other
instances, well-known methods, procedures and components have not been described in
25  detail so as not to obscure the embodiments described herein. Also, the description is not
to be considered as limiting the scope of the embodiments described herein.
[0024] The embodiments described herein generally relate to a portable electronic
device. Examples of portable electronic devices include mobile, or handheld, wireless
communication devices such as pagers, cellular phones, cellular smart-phones, wireless
30 organizers, personal digital assistants, wirelessly enabled notebook computers and the
like.
[0025] 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
35  stations. The portable electronic device may also have the capability to allow voice

communication. Depending on the functionality provided by the portable electronic



35 stations. The portable electronic device may al so have the capability to
all ow voi ce communication. Depending on the functionality provided by the
portable electronic 4 device, it my be referred to as a data nessagi ng
device, a two-way pager, a cellular telephone with data nessagi ng
capabilities, a wireless Internet appliance, or a data conmunication
device (with or without tel ephony capabili4ies). The portable electronic
device may al so be a portable device wi thout wrel ess conmmunication
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Encryptjon St nd rd (AES) The conmuni cati on subsystem 427 recei ves
rressage@ fr d sends rressages to a wreless network 100. In this
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communi cat | Ox%msplflabrys/ e%b%g}r#gntlo?a%8rq;tl>lglcjalreec(tjro:uc 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
25 and voice communications, are performed through a communication subsystem 42. Data
received by the portable electronic device 20 can be decompressed and decrypted by
decoder 44, operating according to any suitable decompression techniques (e.g. YK
decompression, and other known techniques) and encryption techniques (e.g. using an
encryption techniques such as Data Encryption Standard (DES), Triple DES, or Advanced
36 Encryption Standard (AES)). The communication subsystem 42 receives messages from
and sends messages to a wireless network 100. In this exemplary embodiment of the
portable electronic device 20, the communication subsystem 42 is configured in
accordance with the Global System for Mobile Communication (GSM) and General
Packet Radio Services (GPRS) standards. The GSM/GPRS wireless network is used
35 worldwide and it is expected that these standards will be superseded eventually by
Enhanced Data GSM Environment (EDGE) and Universal Mobile Telecommunications



accordance with the d obal System for Mbile Comunication (GSM and
Ceneral Packet Radi o Services (GPRS) standards. The GSM GPRS wirel ess
network is used 35 worldwide and it is expected that these standards will
be superseded eventually by Enhanced Data GSM Environnment (EDGE) and

Uni versal Mobile Tel ecommunications 5 Service (UMIS). New standards are
still being defined, but it is believed that they will have simlarities
to the network behavior described herein, and it will also be understood
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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 (1/0) subsystem 50, a data
25  port 52, a speaker 54, a microphone 56, short-range communications 58 and other device
subsystems 60.
[0029] Some of the subsystems of the portable electronic device 20 perform
communication-related functions, whereas other subsystems may provide “resident” or
on-device functions. By way of example, the display 28 and the input surface may be
30 used for both communication-related functions, such as entering a text message for
transmission over the network 100, and device-resident functions such as a calculator or
task list.
[0030]) The portable electronic device 20 can send and receive communication
signals over the wireless network 100 after network registration or activation procedures
35  have been completed. Network access is associated with a subscriber or user of the

portable electronic device 20. To identify a subscriber according to the present



transm ssion over the network 100, and device-resident functions such as a
cal culator or task list. [0030] The portable el ectronic device 20 can send
and recei ve conmuni cation signals over the wireless network 100 after
network registration or activation procedures 35 have been conpl et ed.

Net wor k access is associated with a subscriber or user of the portable

el ectronic device 20. To identify a subscréber according to the present 6
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processor and menory for storing formati on
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i nf or mat i on“P¥ediofbe P%ﬁ@%‘I4@ch%ﬁ?fcfod@@ntlﬁéthag‘:umﬂlber thenSIMicard R WAt @book
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menory 48. (IM§03Ap atrrntaes efasing téPeSéMrC@fﬁ/BUdi‘é@QG%ﬂ’@@a|Syb%$rilbat IS0y - power ed
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battery 25 68 in providing power V+ to the portable ectroni c devi
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such as m g 031]Je| TheldoRtahB ¥ ledropN @Rick D :QQ%fteﬁ?&v&@ecﬁ)eé\y 3{5!% flcRigbE gni C
device 20. [0032] The portable el ectronic device al so 1 ncl udes an
oper ati ng SE; telfagp §6 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.
The battery interface 66 is coupled to a regulator (not shown), which assists the battery
25 88 in providing power V+ to the portable electronic device 20. Although current
technology makes use of a battery, future technologies such as micro fuel cells may
provide the power to the portable electronic device 20.
[0032] The portable electronic device 20 also includes an operating system 70 and
software components 71 to 82 which are described in more detail below. The operating
30 system 70 and the software components 71 to 82 that are executed by the processor 40
are typically stored in a persistent store such as the flash memory 48, which may
alternatively be a read-only memory (ROM) or similar storage element (not shown).
Those skilled in the art will appreciate that portions of the operating system 70 and the
software components 71 to 82, such as specific device applications, or parts thereof, may
35  be temporarily loaded into a volatile store such as the RAM 46. Other software

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



sof tware conmponents 71 to 82 which are described in nore detail below The
operating 30 system 70 and the software conponents 71 to 82 that are
executed by the processor 40 are typically stored in a persistent store
such as the flash nmenory 48, which may alternatively be a read-only nenory
(ROVM) or simlar storage elenent (not shown). Those skilled in the art

w | appreciate that portions of the operating system 70 and the software
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to such it ankgratéd, sys@toRigeddntliupdbRilWa the wireless network 100 with the portable

electronic device subscriber’s corresponding data items stored and/or associated with a
25 host computer system. This functionality creates a mirrored host computer on the

portable electronic device 20 with respect to such items. This can be particularly

advantageous when the host computer system is the portable electronic device

subscriber’s office computer system.

[0037] The portable electronic device 20 also includes a connect module 80, and an
30 information technology (IT) policy module 82. The connect module 80 implements the

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

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

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

[0038] The connect module 80 includes a set of APIs that can be integrated with the
35 portable electronic device 20 to allow the portable electronic device 20 to use any number

of services associated with the enterprise system. The connect madule 80 allows the



advant ageous when the host conputer systemis the portable electronic
device subscriber's office conputer system [0037] The portable electronic
device 20 also includes a connect nodule 80, and an 30 infornmation
technology (I T) policy nodule 82. The connect nodule 80 inplenents the
comuni cation protocols that are required for the portable electronic
device 20 to communicate with the wireless infrastructure and any host
system such as an enterprise system that the portable electronic devi ce

20 1's aut Norjosdieleod BhRIJLARE Hiih Ustab M o & %”%%ﬁtei ey | el udes a

set of APIs 't can be integrate ron| c device
20 to all ow@ﬁﬁﬂlﬁm&ﬂablp@eefwéttm@nstcsyd@m a?e&@@ett@)‘ apshnaknys imumne:lh acoéss is

services asspgi@d btl ﬁgﬁn%h%r%g:“ eoesg %]FF 8@ S:Inm%‘%gé’krSm%R

all ows the port eeectronlc abls an en
secure, aut heptsysteretd thecmﬂﬁbiﬁ@mctromcmieplee\EDtThl$ han h@gbmyﬁa eimeless subismt  of

D fat s on tnd fer HbEDiREGERAS LAy iR ARULRY, ST BORBSHSIRERNS R B IAR DO

used to pass T policy conman
el ectronic @@W%’éﬁf@@ of 1re devieen2®h dltdinativaly) imsaine eawstfmrlTwoh@dJrﬁiarfmcmeaiso

These instryetdABSVS sed to the I'T policy nodule 82 to nodify
the confi guratol onvo'?ap\{vrggg%w CR&ZO Alternatively, in sone cases, the IT

pol i cy updaf®3in aPther tises ¢becftvave pplicationedcarosisebe installed 00 38 padtaier types
of software C I t nic
devi ce 20, ThECeIE QR CRR0 RSP BRI PR cBE ol e IR ARl ot Y

whi ch 10 apee adigd@figr thermamédactareudf dut poreabts elBtteorp@)de\adzﬂ 20.eExntplenpithievi ce
20. Exanpl eg,f » IEmkégﬁrgqﬁayd@%%%%glcgg%r rlﬁ;'h e ganes, calcul ators,

utilities, etc. e ad pplica I"0RS can be | oaded onto the
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This f1exi bA#RIPISE. Hispiocaengmcomeaichinrisonibsydernddesr ameothenmtaiojaaﬂemtcy of

the poy4 ablggbert 6@ AinG ﬂé?(ydrlﬁ Czﬁafoﬂ%glo stzﬂraﬂgrlu gﬁ{%&g%&fﬂn&%ngﬁy'o?ﬁwe

functions, cofmunication-rel t1ons, secure
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device 20 by providing for information or software downloads to the portable electronic

device 20 other than through a wireless communication network. The alternate download
path may, for example, be used to load an encryption key onto the portable electronic

25 device 20 through a direct and thus reliable and trusted connection to provide secure
device communication.
[0042] The data port 52 can be any suitable port that enables data communication
between the portable electronic device 20 and another computing device. The data port
52 can be a serial or a parallel port. In some instances, the data port 52 can be a USB

30 portthatincludes data lines for data transfer and a supply line that can provide a charging
current to charge the battery 68 of the portable electronic device 20.
[0043] The short-range communications subsystem 58 provides for communication
between the portable electronic device 20 and different systems or devices, without the
use of the wireless network 100. For example, the subsystem 58 may include an infrared

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

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



25 device 20 through a direct and thus reliable and trusted connection to
provi de secure device conmunication. [0042] The data port 52 can be any
suitabl e port that enabl es data conmunicati on between the portable

el ectroni c device 20 and anot her conputing device. The data port 52 can be
a serial or a parallel port. In sone instances, the data port 52 can be a
USB 30 port that includes data lines for data transfer and a supply line
that can provide a charging current to charge the battery 68 of the
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acconpl i shelf [Rlsented OPHIF%B‘Q{FPW%%@%%H%@?V'@‘?% @Oﬂg%b@*%@low%ﬁfgﬁ?‘so be
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party, VO call, or other voice ca rel’ated i nformation.
[ 0046] ﬂrﬂ‘@geaa% 'PE infgrEatiers suchuaritne idemiidy pfausaliing ety piiRI & YRichase

34 and a cali or other voice call related information.

[0046] Referring again to Figures 1 and 2, the housing 22 includes the base 34 and a
frame 84 spaced from the base 34 that frames the touchscreen display 24. Sidewalls 84
extend between the base 34 and the frame 84. According to the present embodiment,

25  the sidewalls 86 extend generally perpendicular to the base 34 and the frame 84. 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. It will be
appreciated that the base 34, the sidewalls 86 and the frame 84 can be injection molded,
for example. The frame 84 is sized and shaped to frame a window in which the

30 touchscreen display 24 is exposed for input by user contact with the input surface 26 of
the touchscreen display 24 and for displaying output on the display device 28. Edges of
the touchscreen display 24 contact the underside of the frame 84, as shown in Figure 2
such that the frame 84 maintains the touchscreen display 24 within the housing 22. Thus,
the touchscreen display 24 is constrained by the housing 22. It is contemplated that the

35  edges of the touchscreen display 24 can include an edge support surrounding the edges
to provide support and thus, the edge support contacts the frame 84 of the housing 22.



frame 84 spaced fromthe base 34 that franmes the touchscreen display 24.
Sidewal | s 84 extend between the base 34 and the frane 84. According to the
present enbodi nent, 25 the sidewalls 86 extend generally perpendicular to
the base 34 and the frame 84. The base 34 includes a plate (not shown)
that is releasably attached for insertion and renoval of, for exanple, the
battery 68 and the SIMcard 62 descri bed aove. It will be appreciated
that the base 34, the sidewalls 86 and the frane 84 can be injection
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bet ween t he base 34 and 15 the touchscreen 4, each bl asing el enent
36 bei ng | olPaME@ahadth the arplisatian dfe@ sulgbledercstto th@etou@nm@@m é@ﬁiamﬂépm%rmatm

Each of thembosthet AHBuEIRPRM S35y Q@QEtﬁlﬁtthé H&Jsrrﬂj 5P| fie ﬁl'éQl eﬁerr?’%ts ihe

bi asi ng el enents 36 are nade of a suitable material” such as
with t e appeinchtmier rfoamasianysuialle biasingelementissig Bs soirses omsgrm%wazzbe

pernits noyapBidd, off wiing dsehisel e ot PuiberdoriddtidlelbRen 0&65 L heldseqThe

bi asing el enents 36 20 are not limted to foamas any suita I asi ng
el ement sucH%d gcgg}q 91@5'%9‘ elgmeinh@%n bafopexample, a contlnuous element that extends

around, proximal the periphery of the touchscreen display 24. Further, the touchscreen
display 24 can be biased by the mechanical switch 30, rather than employing the biasing
25  elements 36.
[0048] Also located between the touchscreen display 24 and the base 34 of the
housing 22 is the single mechanical switch 30. The mechanical switch 30 is generally
centered with respect to the touchscreen display 24 and located such that displacement
of the touchscreen display 24 resulting from a user pressing the touchscreen display 24
30 actuates the mechanical switch 30. In the present embodiment, the mechanical switch 30
is located such that the actuator is in contact with the display support 38. Thus,
depression of the touchscreen display 24 by user application of a force thereto, causes
actuation of the mechanical switch 30, thereby providing the user with a positive tactile
quality during user interaction with the user interface of the portable electronic device 20.
35 [0049] The components including the processor 40 and other components described
above with reference to Figure 3 are housed within the housing 22 to provide the



enployed. It wll be appreciated that other nunbers of biasing elenments 36
can be used and, in fact, the biasing elenent can be, for exanple, a
continuous el enent that extends around, proximal the periphery of the
touchscreen display 24. Further, the touchscreen display 24 can be biased
by the nechanical switch 30, rather than enploying the biasing 25 elenents
36. [0048] Also |ocated between the touchsgreen display 24 and the base 34
of the housing 22 is the single mechanical switch 30. The mechani cal
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[0052] It will also be appreciated that the user of the device can cause commands to
be initiated at the processor 40 of the device by user interaction with the touchscreen

25  display 24 without actuating the mechanical switch 30. For example, the user can touch
or slide a finger along the touchscreen display causing the generation of signals and the
initiation of commands without applying sufficient force to cause actuation of the single
mechanical switch 30. On the other hand, application of sufficient force results in the
actuation of the single mechanical switch 30.

30 [0053] Reference is now made to Figures 4 to 6 to describe movement of the
touchscreen display 24 within the housing 22 of the portable electronic device 20.
Referring first to Figure 4, there is shown a sectional side view of portions of the portable
electronic device 20, according to one embodiment in which a force is applied by, for
example, a user pressing a finger into the touchscreen display 24, in the direction of the

35 arrow “A”. As shown, the user presses on the side of the touchscreen display 24,

resulting in pivoting of the touchscreen display 24 such that the biasing elements 36 that



for exanple, the user touching the touchscreen display 24 or the user
sliding a finger 20 al ong the touchscreen display 24. Different sliding
actions of the finger along the touchscreen display 24 can also result in
different conmands initiated at the processor 40. [0052] It will also be
appreci ated that the user of the device can cause commands to be initiated
at the processor 40 of the device by useripnteraction with the touchscreen
25 display 24 without actuating the nechanical switch 30. For exanple, the
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side of the mechanical switch 30. In the example of Figure 5, the biasing elements 36 on

the left-hand side of the portable electronic device are compressed as the force is applied

to the left-hand side of the touchscreen display 24. Further, with the force applied on the

25  left-hand side, the touchscreen display 24 pivots against the underside of the frame 84
along the edge indicated by the number 90 on the right-hand side of the touchscreen
display 24. Again, the single mechanical switch 30 is actuated with the pivoting action
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

30 interface.
[0056] Referring now to Figure 6, 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 "C". Again, the user presses on the side of the touchscreen

35  display 24, resulting in movement of the touchscreen display 24 such that the biasing
elements 36 of the portable electronic device 20 are compressed. In the present



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

di splay 24 such that the biasing elenents 36 on the sanme side of the
portabl e el ectronic device 20 are conpressed. 20 Wen the force is applied
on one side of the touchscreen display 24, the touchscreen display 24

pi vots agai nst the underside of the franei184, along an edge on the opposite
side of the nechanical switch 30. In the exanple of Figure 5, the biasing
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interface. [POBRl ReSGhtkirAG Now to Figure 6, again there is shown a
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curls outwar in an arc romthe base 34 and refore away from
t he t ouc hsCthgéqpqﬁpgrﬁpggIsglgyt%\,\é}edguchscreen display 24 pivots against the underside of

the frame 84, along an edge 94 proximal the opposing corner. The opposing corner,
however does not contact the frame 84. It will be appreciated that without a corner that is

25 curled outwardly, the touchscreen display 24 pivots at a point at the corner of the
touchscreen display 24, rather than along an edge, as the corner contacts the underside
of the frame 84 when a force is applied at the opposing corner of the touchscreen display
24. Thus, the outwardly curled corners 92 of the frame 84 provide a contact edge where
the touchscreen display 24 pivots about the frame 84 rather than a contact point, thereby

30 reducing the chance of damaging the corner of the touchscreen display 24 during
pivoting. Again, 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  [0059] Reference is now made to Figures 10 and 11 to describe another embodiment.
According to the present embodiment, the housing 22 includes the base 34 and flexible



15 the corners 92. [0058] Referring nowto Figure 9, there is shown a view
simlar to Figure 8 with a force applied by, for exanple, 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, resulting in pivoting
of the 20 touchscreen display 24 such that4the biasing el enent 36 on the
same corner 92 of the portable electronic device 20 is conpressed. Wen a
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such as a b&ErPghHEMPREMENtso it tREFhIsIEEnTdispla s conSisrined B theusing 22ransy

the rigid dirsdladle wiPRRBPECEIS theAdRlsihg dohan USRS RBIb Bl e 2dxiBIaPPOT t ed
by the rlgld dis |€ﬁy 10 support 38 to provide structural support to the
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t he touchscheetaridasBlvitoh £ acthebibs &xd i%h@hs?dréﬂ@%/\@éé@y 286 a BbSHIGPRNARLIEGe

bet ween the touchscreen di splay 24 and the base 34 by, for exanple, a
single mechanical switch 307is not actuated.

[0060] As in the above-described embodiments, the single mechanical switch 30.
The mechanical switch 30 is located between the touchscreen display 24 and the base 34

25  of the housing 22 and is centered with respect to the touchscreen display 24. Again,
displacement of the touchscreen display 24 resulting from a user pressing the
touchscreen display 24 causes actuation of the mechanical switch 30. In the present
embodiment, the mechanical switch 30 is located such that the actuator is in contact with
the display support 38. Thus, depression of the touchscreen display 24 by user

30 application of a force thereto, causes actuation of the mechanical switch 30, thereby
providing the user with a positive tactile quality during user interaction with the user
interface of the portable electronic device 20.
[0061] The components including the processor 40 and other components described
above with reference to Figure 3 are housed within the housing 22 to provide the

35 functionality of the portable electronic device 20. In the present embodiment, the flexible

sidewalls 186 are continuous and extend around the periphery of the housing 22 and the



mechani cal interlock with between the touchscreen display 24 with the rigid
support 38 and a nechanical interlock between the flexible sidewalls 186
and between the base 34 15 and the flexible sidewalls 186. Such a
mechani cal interlock can be formed by mechanically trapping the flexible
sidewal I s 186 during assenbly of the touchscreen display 24 wwth the rigid
di spl ay support 38 or can be overnolded. As in the above- described

enbodi ments, the touchscreen display 24 is constrained by the housing 22
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functions of the sin mechani cal switch and the touchscreen di'spla
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previous  eghRelemRAGS to @e[t@@c@%l:re@ﬁfo%dém W‘élh E}’iegﬁh'éﬁlcéljswttch%ro%' s shown

a sectional 5| de view of portions of porta l ectroni c device 20,
accor di ng t 8°HHE JhesEn Prefbeineeiser wﬁhmeeﬁa@eﬁ&mﬂ@ewa@ty dpippiveer iBipraction

exanple, a wg;efhe@rggsbé]gjsgr Emen;ggé into the touchscreen display 24, in the
direction of the arro shown, the user presses on the side of the
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portable electronic device 20 to
when the single mechanical SWItCh 30 |s actuated Depressing any point on the

touchscreen display 24 actuates the single mechanical switch 30. Surprisingly, the
desirable tactile quality is obtained with a single mechanical switch, rather than multiple
25 switches as, for example, multiple switches result in actuation of each switch at different
times providing the user with a confusing and undesirable tactile quality.
[0064] Reference is now made to Figure 12 to describe a method of controlling the
portable electronic device 20, according to an embodiment. The steps of the method
shown in Figure 12 begin with a graphical user interface (GUI) being provided at step
30 200. It will be appreciated that the GUI that is provided is dependent on the application
executed by the processor 40 of the portable electronic device 20. As described
hereinabove, many software applications can be provided, some of which are exemplified
in the subset of software applications 71 shown in Figure 3. For example, a message
application 72, a map application 73, a Web browser application 74, a media player
35 application 75, as well as other applications such as a picture viewer can also be

provided or installed on the portable electronic device 20. A GUI is displayed on the



force is applied are conpressed. It will be appreciated fromFigure 11 that
when a force 1is applied on one side of the touchscreen display 24, the
touchscreen display 24 pivots wth 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 15 as
the force is applied to the right-hand sidé of the touchscreen display 24.
Further, with the force applied on the right-hand side. Wth the pivoting
action causegsdiy @Rl Mds@ﬂ oPfthe §H;B|To'aﬁér¢@>tecb%fd%z the pBH@olé g %ﬂé&é 88%ce 20
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application % shown in Figure 3. For a nessage gp I cation 72,
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al so be wdecﬁﬁ install ed on the portable electronic device 2

is displ aye edﬂ“ greng's dgrapingy asaviididle nglssa gsnerekrs fémwwwdﬁmﬂ
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provi ded wh es ap Ilcatlonls executed. Simlarly, a mp GU

S
i 'S provi deds'mhﬁ”eﬁ%@yrﬁgmaﬁﬁﬁ et hsrisen displayed. cantalsq e dalegninge
appr eci at ed[oosbpt @ﬂ@ldpcma altehaneh salich BSUBEBEh RRIRIdr&RddOMhud, Fandeéb browser

applicatjon 74 5 player application 75 and other applications
are uset’ sef 86@% SW%‘SMBc@?teﬁ&'@‘g WitfelRestset eerartiopidelerapd at steps

user - sel ectmmarﬁzf2(&nYneaﬂﬂ@fHo@6§rbc§Hédé%%bQOBW{eF@tr@QﬂR&ﬁF@&BH}' BGpAdeviddei ng
provi ded vi chscreen Any user interaction with

t he touc hsc?"@b df’% H'lsag?y sgvice 2§e{?‘§cstp§6keét5[45?@b]f‘?ro%amp'es earphones via the

auxiliary I/O subsystem, or a combination of the output devices is determined based on
the type of user interaction determined at step 204. This can be accomplished using, for
25  example, lookup tables in which the output is determined based on the type of user
interaction and depending on the application. it will be appreciated that the output can be
different when, for example, the map application is executed than the output when, for
example, the messages application is executed. The output determined at step 208 is
provided to the output device, such as the display device 28, the speaker 54 or the
30 auxiliary I/O subsystem 50 at step 210.
[0067] If the mechanical switch 30 is actuated, the process proceeds from step 206
to step 212 where it is determined if the mechanical switch 30 is maintained in the
actuated state by, for example, a user maintaining sufficient force on the touchscreen
display 24. If the mechanical switch is actuated but not maintained in the actuated stated
35 (i.e., not held down), the process proceeds to step 214 where the output to the display

device 28 is again determined based on the type of user interaction determined at step



Thus, any type of user interaction including touch contact or sliding
contact with the 10 touchscreen display 24 is detected. The type of
interaction is determned at step 204. It wll be appreciated that the

i nput surface 26 of the touchscreen display 24 includes sensing points for
produci ng a signal when an object, such as the finger of a user, is

| ocated on the input surface 26. Sliding off an object, such as a finger,
over the touchscreen display 24 is determined as multiple signals are
generated from mpblduglgd %rrﬁﬁ% 'af‘gt]gp%ﬁrlssan btﬁ}péﬂ"(ﬂﬁ%@ﬁ%‘nqge CEMBIEQ‘L?C(H’ of M9
spaced apart objects, suc chscree
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Thus, ifstheeg@.mpehanheas switch 30 is not actuated along with the user
interaction determned at steps 202 and 204, the method proceeds to step
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sufficient force on the touchscreen dis ani cal switch
i s act uat ed B&if t,lagtoupﬁgﬁt rﬁ‘%ﬁﬂ@é@eﬁtrﬁ)ﬂtth%aa@tcﬁmfeaﬁ%lsaﬂ@dd%to(’fhe@Utpuh@ﬁwq‘ﬁéﬂd
down), the pragssspproceeds to step 214 where the output to the display
device 28 is again determ ned based on the type of user interaction

det er mi ned H088k ep Gonfinperyrefangace istmide ladteurmAde dascrivear emmrsthahisout put

based on t h@ro@u@@@'fd}%é Bikpebe BﬂﬁustFa)(nQﬁ oﬁlfy dﬁ%@%gbtﬂﬁt‘éﬁﬁg 1 Wikl tﬂ@co(sdlng

touchscreen display 24 and the signal fromt SW
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nmechani cal R@FISRT #Q hBs AeRi Rldds iprovides %@%ﬁ?a@@dor user interaction. From the map

GUI, light touch contact with the touchscreen display 24 without sufficient force to cause
actuation of the mechanical switch 30 is detected at step 202 and determined to be a
25  touch contact at step 204. Because the mechanical switch 30 is not actuated, the output
is determined at step 208 based on the touch contact and any object or point of interest at
the touch contact point is highlighted and a timed preview window is provided including a
brief description of the object or point of interest at step 210.
[0070] Touch contact with the touchscreen display 24 with sufficient force to cause
30 actuation of the mechanical switch 30 results in a different output on the display device
28. The touch contact is detected at step 202 and determined to be a touch contact at
step 204. In this case, the mechanical switch 30 is actuated and released and therefore,
the output is determined at step 214 based on the combination of the touch contact and
the actuation of the mechanical switch 30. Any point of interest at the touch contact point
35 results in a window opening to provide full details including, for example, an address,

phone number and any other pertinent information at step 216. If there is no point of



stated (held down), the output is determ ned based on the type of
user-interaction with the touchscreen display 24 and the signal fromthe
mechani cal switch 30. It will be appreciated that the signal provided from
t he nechanical switch 30 to the processor 40 10 differs when the switch is
mai ntained in the actuated state as opposed to the signal when the swtch
is not miintained in the actuated state. TBus, the output determ ned can
differ. Therefore if the mechanical switch is actuated for a predeterm ned
m ni mum dur o , an the
output if tﬁ'tétb%ééﬁlfatnfté%msﬁﬁ%cﬁpa& emu&% gbl%r%&l&tsgl%ggﬁ eé‘?ﬁ%%ség 218, the
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determ ned to be a touch contact at st t he anl cal
swi tch 30 i Srestipnaf B8 siARg certesisa ¢teme & heref ore, the out put is det er m ned
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actuation of the nmechanical swt Any pol nt i nterest at
contact poi flide8niagkand %frqqtio'éof/\ﬁiﬁédwi@ﬁéﬁ'ﬁﬁ@ at efepRO¢i Mthr uifficient faipe §3

i ncl udi ng, é&uatémlegharﬁéh@@@&t?% the Qt%ﬂﬁs@%{g?ﬁneg%ll i Yo QURREJ BRd nent

|nforrrat|on at step 216. If there is no point erest at the touch
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mechani cal SWI tch 30 is actuated. [0071] Touch contact
t ouchscr eerf'8f&pICERvEe 2Qisdsldsia azmntiat pRsicari ¢rontingtipn with the actuatlon of the

mechanical switch 30), results in zooming in on the map as the map is regenerated at a
larger scale at step 216. A slide in the downward direction when the portable electronic

25  device 20 is held in a normal position (in combination with the actuation of the mechanical
switch 30), results in zooming out on the map as the map is regenerated at a smaller
scale at step 216. Similarly, a slide to the right side {in combination with the actuation of
the mechanical switch 30) can result in a different output at step 216 and a slide to the left
side (in combination with the actuation of the mechanical switch 30) can result in yet a

30 different output at step 216.
[0074] Continued reference is made to Figure 12 to describe another example that is
provided for the purpose of illustration only and is not intended to be limiting. According
to the present example, the user selects the media player application 73 from a menu
screen on the portable electronic device 20, resulting in execution of the media player

35  application by the processor 40. The media player GUI is provided at step 200 for user
interaction. From the media player GUI, light touch contact with the touchscreen display



5 of the nmechanical switch 30 in the actuated state results in yet another
out put on the display device 28. The touch contact is detected at step 202
and determned to a touch contact at step 204. In this case, however, the
mechani cal switch 30 is held in the actuated state and therefore, the
output is determned at step 218 based on the conbination of the touch
contact and the actuation and hol di ng of the nechanical swtch 10 30 in the
actuated state. In the present exanple, a nmenu of user-sel ectable options
is provide i {
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yet a 30 different output at ste ntinue erence i s nad
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present exanple, the user selects t1on
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Of t he medi gutpliay @éteﬁﬁm@@@t ét%@@ﬁ@%a?é!d bR e PERSS SR 04916 {BHe engrgé& aayer

ovided at step 2 for user Interaction. Fromt l'ayer
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suf fi c. ent & ahGfe OmEAYsLuRELEREIBIR c%oh@% SrBGHaNLCAL, 5¥tch 30 Is detected
at step 202 and determ ned to be a touch contact at step 204. Because the
mechani cal (0077] Sliding contact with the fouchscreen display 24 is detected at step 202 and the

slide contact and direction of slide is determined at step 204. Without sufficient force to
actuate the mechanical switch 30, the output is determined at step 208 based on the slide

25  contact. The slide contact can provide any desired output in the media player application.
[0078] Sliding contact with the touchscreen display 24 is detected at step 202 and the
slide contact and direction of slide is determined at step 204. With sufficient force to
actuate the mechanical switch 30, the output is determined at step 214 based on the
combination of the slide contact, the direction of slide and the actuation of the mechanical

30 switch 30. In the present example, a slide in the upward direction when the portable
electronic device 20 is held in a normal position (in combination with the actuation of the
mechanical switch 30), resuits in increasing the volume output through the speaker 54 or
the auxiliary 1/O subsystem 50, when earphones are connected, at step 216. A slide in
the downward direction when the portable electronic device 20 is held in a normal

35  position (in combination with the actuation of the mechanical switch 30), results in

decreasing the volume output through the speaker 54 or the auxiliary /0O subsystem 50,



switch 30 is not actuated, the output is determ ned at step 208 based on
the touch contact and any nedi a object, such as a song, at the touch
contact point is highlighted at 5 step 210. [0075] Touch contact with the
touchscreen display 24 with sufficient force to cause actuation of the
mechani cal switch 30 results in a different output on the display device 28
and through the speaker 54 or auxiliary |£Q subsystem 50. The touch contact
is detected at step 202 and determined to be a touch contact at step 204.
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el ectronic devjce 20 is dlnanorma position (I n ation with the
act uation oFPOﬂiﬁéa“%@ﬁaﬁae%tlon§myc¢pcgo§o th@%%%ﬁ”teﬁ in ghe Wéré’égwhgn@ﬁiécaﬂ@hﬁme
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ear phones are connected, e{t step821'6 A sp:ge ffynn ﬁe dowi‘sv{/ar ﬁ%ﬁ?ec??gn
when t ¥ portable electronic device 20 is held in a normal 35 position (in
conbi nation with the actuation of the nechanical switch 30), results in
decreasi ng the vol une output through the speaker 54 or the auxiliary I/0O
subsystem 50, 20



when ear phones are connected, at step 216. A slide to the right side (in
conbination with the actuation of the nechanical switch 30) results in

ski pping forward to the next song or video at step 216 and a slide to the
|l eft side (in conbination with the actuation of the nechanical switch 30)
results in skipping back to the previous song or video at step 216. 5

[ 0079] The above exanpl es of nethods of controlling the portable electronic
device 20 in relation to the map application and the nedia viewer
appllcatlon(ﬁ%ﬁn frovided for exenplary purposes only. It will be

appreci ated that different output can be provided. Further, other output
can be provided in other applications. For exanple a Wb Browser

| | f
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it owll ggr%ﬁtéﬁé?%gnhgﬂént%g}nf 'ngzﬂg'agﬂﬁces%r @Iﬁﬂﬂ‘{ﬁé hc%sn? N8nd & nn%%fe% {a the-

enbodlrrents re wth e Sco ere o e prese app I catron.
exanpl e, t h@@hi@eamldﬁ@m;mﬂddhemm}e crfecbdmﬁca‘l @afton eshayéby e tpomatﬁee d|splay

el ectronic %.emoc&gatﬂér}e i{d 86 tﬁ? Ha€e Shiebpdifs gvt'od%ﬂ?ﬁgtho% gﬁnﬁfﬁ grq or?&% 10 W

other rmodifications and variati one may occC 0se S & art

Al | suchO nodiucheeieen tisplaamesviting én laotmistrcm ef bel sisglednechdpeahswvitcm théleneﬁpcbrer e
and scope OEO,%B ”qé .esent application. 20 21 dains: 1. A nmethod of
controlling an e ectroni c device having a housing, a noveable touchscreen
di spl ay constr ai REYYidiY 2 beaphivabugey intetiecet fouedes irtermmatich; spl ay havi ng a touch-

> sensitive | NPULeRUIIAGEOUE NN Iufh he RN HRYN CRepidy SrBOMSABSRAN G

switch di sposed betwe surface uchs i splay a
base of theshggsneghanigabswitnbds actueied| ambnponents conpri SI ng a processor

W Ehi o Le housi pe s SPURERSEAC B, d QUARRETSRY dhe layoald he 100! ©

mechani cal switc SCreen Ie relatrve to
t he base mW@s’fb@n@eiclﬂW%mpIdI&DML dheodetsmi!maztmneﬁt thbosmg!et oechanig¢® switch is
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the nethod conp I‘ISILﬁ%th provi |ng a graphical user ‘intérface for
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an out put responsive to Ination o yp user-i
20 on the type of user mteractlon if momentary actuatlon of the single mechanical switch is

detected, and a third output is provided based on the type of user interaction if continuous
actuation of the single mechanical switch is detected, the third output comprising
displaying a menu of user-selectable options if said type of user interaction comprises a
touch action.

25
2, The method according to cfaim 1, wherein the detecting user-interaction with the

touchscreen display comprises detecting a sliding motion on the touchscreen display.

3. The method according to claim 2, wherein the detecting user-interaction with the
30 touchscreen display comprises detecting a direction of the sliding motion on the

touchscreen display.

4, The method according to any one of claims 1 to 3, wherein the providing a
graphical user interface comprises providing a graphical user interface for any one of a

35  map application, a Web browser application, a media player application, a picture viewer,
or a messaging application.



wi th the touchscreen display, the determ nation if the single nechanical
swtch is actuated, and a determnation if the actuation of the single
mechani cal switch is continuous such that a first output is provided based
on the type of user interaction if non- actuation of the single mechanical
switch is detected, a second output is provided based 20 on the type of
user interaction if nonentary actuation of2the single nmechanical swtch is
detected, and a third output is provided based on the type of user
interaction if continuous actuation of the single nechanical switch is
detected, the third output conprising displaying a nenu of user-sel ectable
options if daid thhsenethodsesoriingde acy bunotdaiprs st avhergaehoviting ontpui2ts te
The met hod ag j ' wher ein. in r=in j

W ih The  touohcratke BRpitdy FovbtEl SByl R RRACLh IRABR T b5 s

t ouchscr een dgtestrdagn the. todqdhecrieet Wisglaxccording to claim 2, wherein the
detecting user-interaction with the 30 touchscreen display conprises
detecting a direction of the sliding notion on the touchscreen display. 4.
The met hod &eccor dibegnetbodagcasdieg ¢f amy aneref daitrs Bto Suvdressin ptdviding owtpdi tndha
graphical u j i (el raphj : | f or
any one.of o P e bl g b e R U ort 3 LB g o
appl i cat i onsinglepneshanécalpwitgly., or a nmessaging application. 22 5. The

met hod according to any one of clains 1 to 4, wherein providing output to

t he dis&la§ devi ce conprises providing output dependent on |ocation of a
user - i nier act i on Theenelbee@cendingdo wiiro Hs ovheesin direyidiny oupubio theedispiyhdevice
O Ol 9 o, BoBPASRI Bl BB icbndimt WP IEE L oddd lhPHc GohlEs e

di spl ay devi ce conprises provi di ng out put é@pendent on a duration of an

act uati on ofieteried o thglleugeehamidisaleysw t ch. 10 7. The method according to
claim1, wherein providing output to the display device conprises
provi di ng out put dependent on |ocation of contact when touch contact is

det ect ed on8t he tTBaicheitPdeartcdidingl toy clan e demhbdwberedr diaviging oolpat e ther

claim 735 WhgfBiaD doley il ingQ ' | | idi
provi di ng outsgu .deper?ge ?S%b@yﬁa t?t}éﬁr}ﬁodfe%gp?éc{gw&ha%'ﬁggydsﬁf%@%gw{éﬁosaf?igﬁnq S
det ect ed onMefien isplfieried eethedioupisgieenddispi@e net hod according to any one
claims 1 to 8, conprising emtting an audi ble sound in response to any one

of receipt of the input fromthe single mechanical swtch,
9. The method according to any one claims 1 to 8, comprising emitting an audible

sound in response to any one of receipt of the input from the single mechanical switch,
20 receipt of the input from the touchscreen display, or the combination of the input from the

touchscreen display and the single mechanical switch.

10. The method according to any one of claims 1 to 9, wherein said providing output
comprises providing oufput to at least one of said display device, a speaker or an

25  auxiliary input/output subsystem.

11. The method according to any one of claims 1 to 10, wherein it comprises a

method of controlling a portable electronic device.

a0 12 An electronic device comprising:
a housing;
a touch-screen display constrained by the housing, the touch-screen display
having a touch-sensitive input surface overlying a display device;
a single mechanical switch disposed between a back surface of the touchscreen

35  display and a base of the housing; and



20 receipt of the input fromthe touchscreen display, or the conbination of
the input fromthe touchscreen display and the single nmechanical swtch.
10. The method according to any one of clains 1 to 9, wherein said
provi di ng output conprises providing output to at | east one of said

di spl ay device, a speaker or an 25 auxiliary input/output subsystem 11.
The nmet hod according to any one of clainms2t to 10, wherein it conprises a
met hod of controlling a portable electronic device. 30 12. An electronic

devi ce conprisin n_di QN
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processok for ex s
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to 11, 5 whépelpationeoft toueshde ribe rtodéhsotesy id'spiwvwbltzeg rleladztua/f@nt of tihee dirage
in responseng& afPRIduG@ki on of force to the touchscreen display resulting
in actuation of the single nechanical switch. 13. An el ectronic device
according to claim 12, wherein the electronic device 10 corrprl ses a
por t abl e ‘el qgt T OnioC iRk . ddee  AcEQIRY 56 BLAOTBM MAGHC el YocfORE! BLlLSO
an el ectroni c device having a eabl & T'0UChscreén drs

const r al hed COPPIi$RS mwﬁam@ele@ﬂr@m d@mttfscreen di splay having a
touch-sensitive input surface overlying a display device, a single

mechani cal 15 switch di sposed between a back surface of the touchscreen

di spl ay and'd badecostputererrogremsiragyctderdcontretiag laowsdctromm@weamswogramquslngg a
processor Wat,gbrbatbl'éetdﬂ H h I I

the single mech\énl cal Lfsavv?érgﬁn \A}]%giagb&ﬂ{%‘?r%\% l}P riecfr?%&en dﬁégltgﬁéﬁsgﬂeﬁﬁ Cﬂyaﬁ)
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the 20 conputer program pro uét conpri'sing a conp S8dab
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touchscreen display is moveable relative to the base in response to application of force to
the touchscreen display resulting in actuation of the single mechanical switch, the

20 computer program product comprising a computer-readable medium having computer-
readable code embodied therein for implementing in the portable electronic device, the
method according to any one of claims 1 to 11.



