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

el ectroni c nessagi ng and ot her personal information manager (PI'M
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i nput surface, of the,t?uch_ screen di splay. Operational ]
20  liquid crystal display, with a touch-sensitive overlay. These input/output devices suffer

from inherent disadvantages relating to user interaction and response, however. In
particular, such touch screen input/output devices fail to provide a user-desirable tactile
feedback for positively indicating input, providing a poor user-experience.
[0005] Improvements in input/output devices are therefore desirable.
25
GENERAL
[0006] According to one aspect there may be provided an electronic device that
comprises a base, a touch screen display, a pair of switches and operational
components. The touch screen display may be connected to the base, movable relative
30 thereto and includes a display device and a touch-sensitive input surface overlying the
display device. The switches may be disposed between the base and the touch screen
display and configured such that one of the switches is actuated in response to
application of a force anywhere on the touch-sensitive input surface of the touch screen
display and both of the switches are actuated in response to application of more than one
35 force on the touch-sensitive input surface of the touch screen display. Operational



conponents may conprise a controller connected to the touch-sensitive input
surface and a processor connected to the controller and the touch screen

di splay. [0007] According to anot her aspect, the touch screen display nmay
conprise a display support for providing nechanical support to the display
device and touch-sensitive input 5surface, with the display device and the
touch-sensitive i nput surface disposed on the display support.
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after act uacl:thrl:.k to be actuated when a single force is applied to the touch screen display while siill
allowing a second switch to be actuated when a second force is applied to the touch
screen display while the first force is maintained.
[0010] According to another aspect, the pair of switches may be located on an arm
25 extending from the base. The arm can be flexible and one of the pair of switches can be
located closer to the touch screen display than an other of the pair of switches.
[0011] According to still another aspect, the switches are located such that one of the
pair of switches may be disposed between an other of the pair of switches and the touch
| screen display. A minimum force can be required to actuate one of the pair of switches
30 thatis less than a minimum force required to actuate an other of the pair of switches.
[0012} According to another aspect, the one of the switches may be located closer to
the touch screen display than an other of the switches and the one of the switches
includes an over-travel to allow for further depression after actuation.
[0013] According to yet another aspect, the switches may be dome-type switches.
35 [0014] According to one aspect, there may be provided a touch screen display that

includes a base, a display device connected to the base and movable relative thereto, a



[ 0013] According to yet another aspect, the switches may be done-type

swi tches. 35[0014] According to one aspect, there nmay be provided a touch
screen di splay that includes a base, a display device connected to the base
and novable relative thereto, a 3 touch-sensitive input surface overlying
the display device, and a pair of sw tches disposed between the base and
the di splay device and configured such that one of the switches is actuated
in response to application of a force anywhere on the touch-sensitive ipput
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shown in gfiSE 0BG foHENPERSYMEINRIESHE@E of i |l ustration: [0017]Figure 2 is a

sinplified sectional side view of the portable electronic device of Fig. 1
(not to scale); 15[0018]Fi Rlure 3 is a block diagram of certain conponents,
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devi ce of 'ﬁiugﬂéﬁ)[nl (not to scale), showing a force applied to another

e

| ocation on 1 ouch screen displ ay;
[0017] Figure 2 is a simplified sectional side view of the portable electronic device of

Fig. 1 (not to scale);
15  [0018] Figure 3 is a block diagram of certain components, including certain internal
components, of the portable electronic device of Fig. 1;
[0019] Figure 4 is a simplified sectional side view of the portable electronic device of
Fig. 1 (not to scale), showing a force applied to a point on a touch screen display;
[0020] Figure 5 is a simplified sectional side view of the portable electronic device of
20  Fig. 1 (not to scale), showing forces applied to locations on the touch screen display;
[0021] Figure 6 is a simplified section side view of the portable electronic device of
Figure 1 (not to scale), showing a force applied to another location on the touch screen
display;
[0022] Figure 7 is a simplified sectional side view of a portable electronic device
25  according another embodiment (not to scale);
[0023] Figure 8 is a simplified sectional side view of a portable electronic device
according another embodiment (not to scale);
[0024] Figure 9 is a simplified sectional side view of the portable electronic device
according to yet another embodiment (not to scale};
30 {0025] Figure 10 is a simplified sectional side view of a portable electronic device
according to still another embodiment (not o scale); and
[0026] Figure 11 is a simplified sectional side view of the portable electronic device of

Figure10 {not to scale), showing a force applied to a location on the touch screen display.

35 DESCRIPTION OF PREFERRED EMBODIMENTS
[0027] It will be appreciated that for simplicity and clarity of illustration, where



[0022] Figure 7 is a sinplified sectional side view of a portable electronic
devi ce 25accordi ng anot her enbodi nent (not to scale); [0023]Figure 8 is a
sinplified sectional side view of a portable el ectronic device according
anot her enbodi nent (not to scale); [0024]Figure 9 is a sinplified sectional
side view of the portable electronic devige according to yet another

enbodi nent (not to scale); 30[0025]Figure 10 is a sinplified sectional side
view of a port. el ect.roni ¢ device ac ordhggﬁ t| | | anpt her enbodi nent
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[0029] 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
stations. The portable electronic device may also have the capability to allow voice

20 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
device may also be a portable device without wireless communication capabilities as a

25  handheld electronic game device, digital photograph album, digital camera and the like.
[0030] Referring to Figures 1 to 3, an electronic device, which in the present
embodiment is a portable electronic device, is indicated generally by the numeral 20. The
portable electronic device 20 includes a base 22, a touch screen display 24, a pair of
switches 26, 28 and operational components (best shown in Figure 3). The touch screen

30 display 24 is connected to the base 22, movable relative thereto and includes a display
device 30 and a touch-sensitive input surface 32 overlying the display device 30. The
switches 26, 28 are disposed between the base 22 and the touch screen display 24 and
configured such that one of the switches 26 is actuated in response to application of a
force anywhere on the fouch-sensitive input surface 32 of the touch screen display 24

35 a.nd both of the switches 26, 28 are actuated in response to application of more than one
force on the touch-sensitive input surface 32 of the touch screen display 24. The



[ 0029] The portable el ectronic device may be a two-way comuni cati on device
w th advanced data conmunication capabilities including the capability to
comuni cate with other portable el ectronic devices or conputer systens

t hrough a network of transceiver stations. The portabl e electronic device
may al so have the capability to allow voice 20conmuni cati on. Dependi ng on
the functionality provided by the portable el ectronic device, it nmay be
referred to as a data messagi ng devic a two-way pager, a cellular
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(e.g. YK deconpression, and ot her known téchniques) and encryption
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Mobil e Tel @b@mﬁﬁ]amapg le of supporting both circuit switched voice communications and

packet switched data communications.
[0032] Although the wireless network 1000 associated with portable electronic device
30 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-
mode networks that can support both voice and data communications over the same
35 physical base stations. Combined dual-mode networks include, but are not limited to,
Code Division Multiple Access (CDMA) or CDMA2000 networks, GSM/GPRS networks



20Service (UMIS). New standards are still being defined, but it is believed
that they will have simlarities to the network behavi or descri bed herein,
and it will also be understood by persons skilled in the art that the
enbodi nents described herein are intended to use any other suitable
standards that are developed in the future. The wireless |link connecting

t he communi cati on subsystem 42 with the wrel ess network 1000 represents
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over the wirel ess network after network registration or actuation
pr ocedur es ldentity Module or a Removab!e User Identity Module) to be inserted into a SIM/RUIM
interface 64 in order to communicate with a network. The SIM/RUIM card 62 is one type
of a conventional “smart card” that can be used to identify a subscriber of the portable
electronic device 20 and to personalize the portable electronic device 20, among other
25  things. In the present embodiment the portable electronic device 20 is not fully
operational for communication with the wireless network 1000 without the SIM card 62.
By inserting the SIM/RUIM card 62 into the SIM/RUIM interface 64, a subscriber can
access all subscribed services. Services may include: web browsing and messaging such
as e-mail, voice mail, Short Message Service (SMS), and Multimedia Messaging Services
30  (MMS). More advanced services may include: point of sale, field service and sales force
automation. The SIM/RUIM card 62 includes a processor and memory for storing
information. Once the SIM/RUIM card 62 is inserted into the SIM/RUIM interface 64, it is
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
35  (IMSI). An advantage of using the SIM/RUIM card 62 is that a subscriber is not

necessarily bound by any single physical portable electronic device. The SIM/RUIM card



have been conpl eted. Network access is associated with a subscriber or user
of the portable electronic device 20. To identify a subscriber according to
t he present 20enbodi nent, the portable el ectronic device 20 uses a SIMRU M
card 62 (i.e. Subscriber Identity Mddule or a Renovable User ldentity
Mbdule) to be inserted into a SIMRUMiRterface 64 in order to comunicate
with a network. The SAIMRU Mcard 62 is one type of a conventional "snart
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memory 48 of the portable electronic device 20 or some other suitable storage element in
the portable electronic device 20. In af 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

30 an associated host system that the portable electronic device 20 communicates with.
[0038] The software applications can further include a device state module 76, a
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

35 that the data is not lost when the portable electronic device 20 is turned off or loses

power.



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

O her software applications include a nessage application 74 that can be
any suitable software programthat allows a user of the portable electronic
device 20 to send and receive el ectronic gressages. Various 25alternatives
exi st for the nessage application 74 as is well known to those skilled in
the art. Nbss%ﬁes t hat have been sent or received by the user are typically

stored i n (PB3%| ashheBRG/§ inpludes functioprlity top proapizing snanaaing data stemgof sone
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manner. These instructions can then be passed to the IT policy module 82 to modify the
configuration of the device 20. Alternatively, in some cases, the IT policy update can also

25  be done over a wired connection.

[0042] Other 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. Examples of third
party applications include games, calculators, utilities, etc.

30 [0043] The additional applications can be loaded onto the portable electronic device
20 through at least one of the wireless network 1000, 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
portable electronic device 20 and may provide enhanced on-device functions,

35 communication-related functions, or both. For example, secure communication

applications may enable electronic commerce functions and other such financial



20communi cation pipe with the host system A subset of applications for

whi ch access is provided by the connect nodule 80 can be used to pass IT
policy conmands fromthe host systemto the portable electronic device 20.
This can be done in a wireless or wired manner. These instructions can then
be passed to the IT policy module 82 to npdify the configuration of the
devi ce 20. Alternatively I n sone cases, the IT policy update can al so 25be

done over wi red connecti on. 0042}1& her ty @es of saoftware applications
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connectlon to provide secure device conmunication. [0045] The data port 52
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52 can be a serial or a parallel port. In sone instances, the data Eort 52
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subsyst em H4rase¢PrivAsspeip asfh. 898 d1s@h 11 faanily of siaprards develerad ¢

devi ce»g0 ggqiEEIEffer ent systens or devices, wthout the use of the wireless
net wor k 100 For exanple, the subsystem 58 may include an infrared device
and associ 00471 ci r Buisesa mreived Hianakench 357 texhpiessadenge euBAhMAsEAge; ofrweb

Exanpl es 0ha§8abknibad 3re0588HA LY Md eémﬁh@e%rps%bb 3L SHAR glﬁrts'ﬁuedevel oped
by the Infrared Data Association (IrDA), BI uetoot and the 802.11 famly
of st andar #50c§E%|45p Ele processor 40 then processes the received signal for output to the

display 30 or alternatively to the auxiliary 1/0 subsystem 50. A subscriber may also

25 compose data items, such as e-mail messages, for example, using the input surface 32 in
conjunction with the display 30 and possibly the auxiliary I/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

30 composed item may be transmitted over the wireless network 1000 through the
communication subsystem 42,
[0048] 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

35  voice or audio I/O subsystems, such as a voice message recording subsystem, can also

be implemented on the portable electronic device 20. Although voice or audio signal



20by I EEE. [0047]1n use, a received signal such as a text nessage, an
e-mai | nessage, or web page downl oad is processed by the conmunication
subsystem 42 and input to the processor 40. The processor 40 then processes
the received signal for output to the display 30 or alternatively to the
auxiliary 1/0O subsystem 50. A subscriber,gay al so 25conpose data itens,
such as e-nail nessages for exanple usi ng the i nput surface 32 in

conjunction with the SI bl uxi | iar yst
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86. The. 5|n 4 includ di spl a
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of the touch scre n displa
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appreci at egg, {haWRIRS 86 hRdtheldispisl StBp 89 cah R if8ctambliged Tor Sianipid)| Ehest op f or
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68 and t he and for dlsp[aymg output on the display device 30. The touch screen isplay 24 is biased
20 towards the frame 86, as shown in Figure 2 and the frame 86 maintains the touch screen
display 24 within the housing 84. Thus, the touch screen display 24 is moveable within
and constrained by the housing 84. It is contemplated that the edges of the touch screen
display 24 can be supported by an edge support that surrounds the edges and thus, the
touch screen display 24 is biased such that the edge support contacts the frame 86 of the
25  housing 84. According to the embodiment shown in Figure 1, the frame 86 is generally
rectangular although other shapes are possible. For example, the corners of the frame
86 can be rounded.
[0050] The touch screen display 24 is supported by a rigid display support 90 to
provide structural support to the touch screen display 24 and inhibit bending causing
30 damage or breaking of the touch screen display 24. The display support 90 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 touch screen display 24 is an
assembly of components including, the touch-sensitive input surface 32 overlying the
LCD display device 30 and other components including optional components such as a
35  backlight (not shown). The touch screen display 24 is biased away from the base 22 of

the housing 84, toward the frame 86 by biasing elements 92 such that the edges of the



15SIM RU M card 62 described above. It will be appreciated that the base
22, the sidewalls 88, the frame 86 and the display stop 89 can be injection
nol ded, for exanple. The frame 86 is sized and shaped to frame a wi ndow in
whi ch the touch screen display 24 is exposed for input by user contact with
the input surface 32 of the touch screen.display 24 and for displaying

out put on the display device 30. The touch screen display 24 is biased 20
towards the frane 86, as shown in F|gure 2 and the frape 86 maintains the

touch scredpueh sepandispiay24 Areintcratashbyith Hig wwersida &f the fiamedfe icserdingrio

di spl ay 24 & orEEREGhSodihbRY fbuﬁﬂﬁsﬁ?@érﬁé}t@ g aRyIoEARd betkdendhéBasd 22 hid
cont enpl at ed Phat t he edges of ouch screen display 24 can be supported

by an edge tB% ffb’@htscteﬁatd'@!ﬁyr%u gach bigaing glpment 84 beingdocatetbness fiRsrRGti¥en

di spl ay 24 do?né?'o@ﬁfécb%tpébréé}ﬁéhsﬁ!gﬁZﬁdﬂiﬁcﬁ BPRE FourGMuirRrLéISmEAE drciRicBheof
the 25 housing 84. According to t nbodi ment shown 1 n Figure 1, the frame

86 i s génerdignlay supepdguiThe qw&]grﬁeatsr%rargwﬁeﬁér%"%%m%?f@' sughr as

exanpl e, t fteamﬁétet,ﬁh f?\fe atplfsﬁcatﬂbﬁrasea%ﬁ.tm@ fd¥6e fPHB AR JcRAAiISHE 20 pelmiEsr een
di splay 24 I's supported arig ort 90 to provide structural

support to menenmeny 9hth§é? Céﬁeﬂtﬂ wama‘g &’l‘%’“lfhﬁ ﬁﬁﬁ’i‘“%@ﬁd?-%b'éé'ﬂ% elfgents 92

damage or byeaki Iﬁﬁté?iftotf@é‘mtag'éﬁfﬂsﬁﬁtﬂ‘@ﬂlaglhgléie?ﬂerﬁéuch“é@a¢Ba$Bhﬁti@ SupRngs, 90
can be forned of any suitable material and can include further functlonal

conponent s Gl SRrRGOLSAHINDRITEEPE 9¢ GF EnyetiegsuifaplaRinsing glerisst e bt emPloned: t he
touch sgreqpyflivzRippYeckfied thaRBthds AGABEX dﬁ)la@{?ﬁ%ﬂﬁé‘ﬁ@ obkah BeiydEd ahlan fact,
e

touch-sensitive input surface 32 overlyin Play devi ce 30 and
ot her conpdh%h@'ngrﬂﬁrﬂ%ﬂtﬁenéﬁtﬁobﬁé@mﬁlénﬁé%HW@%ﬁ’@ﬁ‘%‘% hat @48RRS@PYME: (not

shown). Th eprtﬂhhehheweﬁsﬁtﬁ 'o?fHe%Mu&f‘sdréerbd .@ﬁlsf 28\Fhe biRMgldmbiR SR eRbeits t he

housi ng 84, toward bi asin enments_92 such that the edges
of the 11 nre‘aeea§eﬁea;tt<etjfp§m tatblazszthat@thﬁcmda%qlaw@‘t avankomibr P&t of t he

frame 86. %ﬁQFdCthBGraHé édt%?th%?%toeeheet*eaﬁratspnafyowcawb%%.aeededyems@mcl%% are
| ocat ed between the base nd the touch screen display 24, each biasing

el ement!592 zﬁe?ﬁgath@btﬁﬁ@&mﬁ’@{tngéh?@?&E@t@'%e%ﬁﬁer of the touch screen

di spl ay 24.rof50h OfidoNEedt BetWe@ﬁ Itﬁwto%bﬁgefe&ﬁ d%%la?%ta%ﬁtthé B89 sthay
support 90 T € biasing elements 92 are nmade of suitable material such as

f oam t hat, hqusingt8dds H}S’mﬂ"c@tstﬂ@iﬁh?ﬁ 26 28yilp thst Fe‘é’%‘%ﬂ*@ﬁ“’toé'“‘t% the gwiichesrdde R
di spl ay 24,ar§ mbettgséitﬁwﬁdﬂéethcﬁte\bh%é eu&éhe%%egsl chH Be Eﬁ%/s&ﬂabm tBERBridE

housi ng 84 elrents 92 are not |Iimted oam as any suitable

bi asi ng el esvtghesuthe %If@e’ﬁ 26f 28& prei sngeed 2Byt latgyally ‘&"éﬂ pna; pwitgh2Clpeasd i ngs,
rubber ,55g€l ﬁer%g%ﬁ(ﬁ]sﬁ# dorkRe RERSH B‘I‘?th@'tcﬁﬁﬁ%re%ﬁ%%ﬁmﬂhﬁﬁ% othd t

wi || be appreciate er nunber s bi asi ng el ement's 92 can be used
and, in facwitchiR8. Bissbowg. {besuétah 26amlosetedmx"eﬁl he rentegofdhatqush sareeB| enent

t hat eXte“d&sé;ﬂée)Pﬂé‘Qm% fe g:fihé@éw.tcheaﬁ@g ravgreétetaetarnea%nﬁﬁé%eﬁtefdlﬂm ay 24.

The bi asi ng ements provi Spri r&g force to bias the
t ouch screaWI@h§$)2®.>282m'eaiﬁ95ESS¢@fﬁrta¢BiaEﬁ§§@Y?Za ltﬂ\%fr%l’f thﬂfeSiqcatﬁéi kpgween the

Furt her, t | b [),,1@6 28
rather than enp?%g? %sr%ﬁﬂhg t%%h?ér%ﬁeﬁgﬂneygﬁgz’f %%g?tllﬁr? re]%% et ween

t he t owdh md@naldofsqﬂaayd anaran@mhent)a@e%zgadt wtecmexlemﬁgaf@re‘ﬁeeqfwe epdi r
of sw tches f%ﬁe hntom?d e %Qtzze{ﬁ'ﬁﬁ rﬂ%’%%tlﬁtah%s i€ BRE of e ségfé}f e

dome-type swi e bwever , e any suit
mechani cal amrtt&w\@bes 16,285 it Wdﬂlb@sﬂﬂz)ﬁec@sd éhaéﬂlﬁp@m@@ioh%ﬁtem@ Retweerythgi t h

one switch s,%\ﬁtghc%?é  GER 8RPhot cBuldMam it 8! et BPtrRYobdHs e @EpiaY 24 Ne

touch screen
and therefore the actuator 94 is not centered in relation to the touch screen display 24. A

30  protrusion 100 extends from the display support 90 from a point generally centered on the
touch screen display 24, towards the base 22 and into contact with the actuator 94.
Since the protrusion 100 extends from the center of the touch screen display 24 into
contact with the actuator 94, which is not centered in relation to the touch screen display
24, the protrusion 100 contacts the actuator 94 at a point spaced from the center of the.
35  length of the beam 95. Thus, displacement of the touch screen display 24 resuiting from

a user pressing the touch screen display 24, causes displacement of the actuator 94



switch 28. As shown, the switch 26 is |ocated proximal the center of the
touch screen display 24 and the other switch 28 is spaced a greater

di stance fromthe center. The switches 26, 28 are depressed (or actuated)
by an actuator 94 that is |ocated between the switches 26, 28 and the touch
screen di splay 24. The actuator 94 incluges a beam 95 25and a pair of
spaced apart projections 96, 98, each of mhlch extends at a respective end
of the beam 95, toward the base 22, into contact with respective e of
Lhe spaced Wysyactalps @ireessses) abisas] enepiine uteliss 2 P BuSPHAPSITRALEIEA or

94 ext ends |@tivEen tﬁefteuaﬂ%drsaeéusaﬁy 22%auéuscdas;ﬂé&nﬁm oemwt@hcmts%menfmﬂaﬁ he
center of the touch screen di and therefore the actuat 05?94 i S not

centered i R4REdECIusHoR Sftf‘ﬁé’”F(?uHW %Wﬂﬁ%zgfr?ﬁfwsfﬁt toAhe gentst ¢fifas Bvchoo

extends fr @Bﬂebheiuééla@m@yrh%tmmden%t Bfm@t@dh@c%ergﬁmﬁtm lpeRbayake on the
touch screen displa towards the base 22 an contact with the

act uat of 94"5pgyﬁﬁ%° %/9@5 B\ecﬁqgﬁsqu? tppeh %Q?%’hﬂ'éplﬁ‘y 3&1 Ht? the AiselRY §oPt 4% ouch

screen di sphendidd6f theteudhQietarmldigpiay24 et métusaf Pres8és oMhA Geri gredtirig stent er ed
in relation to the touch screen disp Ia

P ﬁrotruy {)0 contacts the
act uat or 9&999"%0%50ﬁt0n§b%£0é'&h139@ﬁm'?@ ad/e%ﬂ\@*ﬂ' St ﬂﬁ%‘:s'f@@tg?@ it IgfatioReHeam
95. Thus, chsPlalessRah displali2g daQslé‘d"fu&ﬁéIQﬂéblébeﬁrmm)bf%tétﬁﬁiﬁdrééi&ilémmtﬁ user
pressing the touch scgeen di spl ay 24, cau es d'a(ggl ace nt of the act uia\tor

94 12 whi @RdACugHRRS tbaemeé%@) {26 Againae gisplagPmeRcoldog four soregn disglay p
user pRessizRgs fitad by hetdidphsadtb®BI.OM mb(brésé'd@@mb@dlﬁﬁﬁt theSprotisidd 10@UsSLS

di spl acenment of the touch screen dis and actuation of the onpe of the
swi t ches 26°4ns&e W%t“l,sf%'stag‘te"[t‘%f‘dﬁ@“&&?t%?p@%S%W@”@Qudﬂ”@@?@@ﬁ’%l%ﬁlay 24.
The di spl agewenér, Hht ﬂ\@ﬁprétﬂm&h W%%M@Mb@%hbﬁe hihdcieBe mieb as paitpl ay
stop 89 as the edge t he touch screen displ ay a%éés t he di s&l@gg@sto

89 on the éh%léckﬁgf% edsndinadean ke Qﬁ%?%f"z‘ﬂef’ﬁa‘?&t{e qRBihefree

user pressigggordontact RN Mk diONAY GEPoADT, REhEQHEN forMe8 OR the ai@bla?/ sdgporhed.e
still pressing. at the first location on the touch screen di sg ay 24 causes

f urt hett3 di 4919 enehitusopsenaprlicaiion of & faen alip St iraton amevhese A lﬂ'PeotH”‘Eh t he

other sw t gBngfive AGRELH 32fo|ﬂﬁ1e%§éﬂ é’é‘r@é’@ﬂ%plﬁfr 2l NenalseY 8Bpressiee bf cSI’\e%?'tIQé’ 1024
is limted by the d|sgnﬁ stop . In_the present enbodi nent,

or ot r usi on Swieh 26, thereBy Rtaviding: berisst Wi pralivecaodn iSdb Ak 4T USEE wieayctlon

~support 90 withtthaMibdr nl%rfawéﬁﬁé ?b.@me BRUBYME dem@bot PErtRerolhdey %Bﬂfbaﬁ&@opa’in be
any suitabl e shape and can part of the_act uat or ext endi ng

fromthe bdRe gsa sewndﬂecaslsa@émeéogwﬁcra%n fiselay ?6 e meiaiging apgligation of
contachyWw i fol?& &'tﬁ@h@wogamftth@fbucﬁ atReh dislaeag»,f éﬁsesae@@sslbﬁ ofiﬂhé Rt

support 90. 15[ 0052] Thus, user application of orce at first location

anywher e ofwitele28.dhereby peaviding (e user wille positvedaciilp éeadbaeih Mewh@wgsm%a/ 24,

causes deprgssg gre dgpr%@dogs sfvSiWidigile 86, thereby providing the user with
positive tactile feedback during user interaction with the user interface

of the por {8#id el Ehe eQRPRNeNés/iNelEding therprocagsor 40 sad oS IcPERPNYHS descaibedr ce
at a secondy, bg&@&h ﬂﬁe@pcé HﬁF:bG art{cRRBd Wtﬁrﬁ'tﬁé/ hédksi Nqﬂsa & preliat aihi ng

application o orce at e first location of The touch screen
di spl ags caunsdienalidy,elds pariakie eieﬁtio'@‘@lﬁiévlcg\%?tch 28, thereby providing the

user with Q@@é ;' veal ﬁﬁdalténd éﬁﬁ@bﬁﬁﬁoucﬂ@&eem&ﬂaﬁﬂfﬁﬁﬁés% d!gaaya&é‘wce 30

depr essed, hown I n gure 5. onponents i ncludi ng
processor md émmtwph@en%wmawé@uﬁaﬁ@gé pw&wg the display\devige:3e ffa"ewr@wéwsea to

Fiigure 3 arbadhfidt ek thibbds R BsgOHSIOMA LR AESN Pl 10 RALUAK bgaa | 1Y O

t he portablie troni c device 4] As 1 ndi cated above, the
screen di spihep apuser ang%gwettn@cwmws ay 24 er slirles a finger along the touch screen

30 display 24, resulting in the initiation of commands at the processor 40. The touch screen
display 24 provides a graphical user interface for user interaction. Thus, the display
device 30 provides graphical representations that are selectable or manipulatable by user
interaction with the touch-sensitive input surface 32 of the touch screen display 24.
[0055] The switches 26, 28 can provide further input as actuation of either the one

35 switch 26 by user application of a sufficient force or both of the switches 26, 28 by user

application of sufficient forces can generate a further signal or signals input to the



and the touch-sensitive input surface 32 overlying the display device 30
for providing a graphical user interface for user-input. The touch screen
di spl ay 24 generates signals when a user touches the touch screen display
24 or slides a finger along the touch screen 30display 24, resulting in the
initiation of commands at the processor 4Q. The touch screen display 24
provi des a graphical user interface for user interaction. Thus, the display
devi ce 30 provide r i cal representations. that are selectable ar

mani pul at atﬂ"%ceﬁ‘?o”ég ﬁfﬁﬂ gherg 66?"9 ke arluation Q) thesmeshanical switches 26r 28ice 32

of the t OuQ;bn LanSLheGhitdtlonof 24mni=0a5 ai thegrecdst6ieE efer a?&ecﬁﬂeﬂﬂw flsin
further ﬁUt as, .actuation of either the

n witch 26 b
appl i cat | 0N FOrRPIARYN Qﬁﬂé%f‘gf'@roéé'gﬁﬁlstgm ‘ﬁ'@"g’ﬂ tiiches é@ 282%’@9@%%
appl i cat i ofirosd theublidhodepBitivé RIpaEsuriRBs 30 Mhuat e nindndstifistes laﬂﬂh%' pr&desSbiA®l S
I nput tQ the 13 roc%fztﬁor 40. . The furt her mgnal Sgﬁtﬁrg?ﬁt e act uatlon of

the nechanic@aPealesuheldhe gignals froghthe doch sansitive inpu eoP K EfReH tae t he

processor 4>ambe1atnb|e bf thb%ig@la%rfrd’n@ﬂw tbuﬂgsérfsﬁmﬁrkm sQMien@th Sighal frdm@iteégnal

or signals f ﬁq E'? mschanl @ tggnﬁ% 8 and S|gnals romthe touch

sensitive |ﬁb8 ddhe meen %“QC drhviyser Berastionn Mssr bueragtign 40 5

can be a reatlbe, fof eké}ﬁpléliﬂéalbértbﬁﬁﬂh ﬂ@tbmmébréaﬂ@spiaym oRHetuseH §lfdRfgPa 32 OF
t he touch sensitive | nput

a result of the co ation of n fro

Sl face w THOS: Yo BeppusinagraanadisRey %‘gt Bli3ront R eriiont CLInedMBPLAEm BE 28

caused1by Yssh dchdetl dispiay0 calbdlso FaBUR iREiffe At 66HIimBAdSs inffateRIR A Brocédt@r user

t ouchi ng ”}lﬁ touch screen display 24 or the user sliding a finger along the
e

touch scre display 24. Different sliding actions of the finger along the
10t ouch scesss]di snb»ab/aleébsaﬁprabmdrtﬁéuhé ubér dfitihd poreible S18BIGHIEISevidH 20 &drfd

at the processor 40. It will also at ed that the user of the
portabl e el®BY%% W'@aﬁ‘g‘i/ﬁogﬁl ipigated qt MQC%M‘EBE?‘P&%@ Y UspHpterRcipn wifk
processor ﬂﬁb Rlch Berede dispRy 2% BBt Al ng(thé Q\Wltdﬁ 261 dndehdrefepdiwiisdten

di spl ai‘t; 6, and therefore w thout

hout act ugtl n% the switch
15act u %En% tersutc GF ©XA0aR1B: tBe USHecaianch g SIS adior A10g W tauch
finger al orslrebhenstpwmus.ﬁg eRNgsHerMichyof GRIASIsTHhdURE irftRiiBh dt témahdShasits and
the initiati on of grwe%ﬂ)ds wi t hout appl.yi n‘g@suffl cient force to cause

depr essi on 2BPYigesu reggio %H%?TW@F%?%H eiswitahdfnade to Figures 4 to 6

to descri bgooaryemenkefefentB®s oW Aads &6 Egﬂré%' SR 846 debcMbd MolerthBft dI teStoleh 84
of the portable electronic device 20. Referring 20first to Figure 4, there

i s shown aSSiERPIGPlRYRAwENR hediousingS4afdie pertabielsironibrievies €t Refertngdevi ce

20 accopdi figst tOFRNR £19erBiRENbWRTE SIFPTREY sddlioMhlisids Aell OF f2 ﬂoﬁaaem;éc%n#ay,
for exanple, a userggresm ng a finger on the touch-sensitive input surface

32 of the ©O8YiER20arerdingita gne gxemplaryerabrdimpentde whish atorees agphesthy: fer. As

shown, t he eNg@piePh @86G5eSng Qﬁnéé?ltﬁﬂhé eRALALRR ﬁapu%rfaesgg lof tHaGolich
pi voting of the touch screen_ disp ¥h24 such that the 25biasing elenents

92A that afere§R displaysddnio the d@e@fontqi e e A8 EomnoHieusgenicseeen e whi ch
the force &&cﬁrseréeﬂcanépﬂhﬁw réamm@ if pIVBaRY Qﬂtﬁaltﬁ)eh%%re%rnemw@mq ShE

t han the biasing el enments hat are on opposite side of the center

of theZpor PESING ermentp 834’*&*\%@@ eR thegsamq sw? pf theeposlgpleciedioais @w@m%)wé
Fi gure thalynhiraRe ?oréé’fs%phéd AL kAN IR 8- &%Fbrgééﬂln?&e%ﬁhn fhbe
touch screen displ ay | vot s agal nst the underside of frame
biasing elements 92 that are on the opposite side of the center of the portable electronic
device 20. It will be appreciated from the Figure that when a force is applied on the touch
screen display 24, the touch screen display 24 pivots against the underside of the frame
30 86, along an edge on the opposite side of the portable electronic device 20. In the
example of Figure 4, the biasing elements 92A on the right-hand side of the portable
electronic device are compressed more than the biasing elements 92B shown on the left
hand side of the portable electronic device 20 as the force is applied to the right-hand
side of the touch screen display 24. Displacement of the touch screen display 24 toward
35 the base 22 is limited by the display stop 89.

[0058] With the displacement of the touch screen display 24 caused by application of



3086, al ong an edge on the opposite side of the portable el ectronic device
20. In the exanple of Figure 4, the biasing elenents 92A on the right-hand
side of the portable el ectronic device are conpressed nore than the biasing
el enents 92B shown on the left hand side of the portable el ectronic device
20 as the force is applied to the right-hand side of the touch screen

di splay 24. Displacenment of the touch screen display 24 toward 35t he base
22 is limte % by t he di splay stop [0058]Wth the displacenment of the
touch scre&HifigieBiire tQAh%t&ugféacrsg?n QBBiaV@ét fhspreffusiomt Q%frqm SegisPipy PRPIr,

the touch sgree@pldb&pémcamesUB9|a@émbﬁmlt@éladtQQtof gm%gmhgimsﬁﬁpmbeméﬁp@frt 90
is displaced and causes di splacenent of the actuator 94, resultin

di spl aceneifi® 3ftuataey %E?%Q’Pd}mlgﬁt“’&'rﬁ? ‘{’?Pée‘?ﬁ"?ﬂ Besrieh 66 Qfe‘-‘rﬂ"é’é‘é'ﬂ ) Gh@ swi t ch
26, as showhus th&Eb@lidE26ts ablldted.t he switch 26 is actuated. 5[ 0059] Ref err! ng

now t o F| g a_second force is _applied b for exa a user pressing

a second f?fb‘@? onR ?ﬁ&"rlgdl?@htos’:eéfﬂfg?ﬁ é‘*eF‘?fﬂfP ??B@@dsb?@fei‘%pt"o%& 'screen

di spl ay 24 présiinghesdtohe Ghderbnthe tdiRhakhsitve Rput sMifaks 3210F tHe tBu@SSIréh t he

first fi nger %n t he t ouch- sencgltlve |né)ut surface 32 of the touch screen
fhe gfeovay

di spl ay 24dispyiddeindne direstion othilesstillpresging.thefiest figpenPntBeer ence

to Figure fouoﬁ%eﬁ@iﬂ%mphf@rﬂ&@62mﬁ‘fé&@ﬁcﬂébré&ﬁdl&@lb?gﬁhnf’iﬁé’ giedttich sPihay 24,
resulting i di s 24 such that the biasing

ng(l IQ%’E I&thetouch scr g ‘31/

el ement s 98HOWA At dgtariopd aith asTerencdo Fiie) &S aheit. B iterdiises oD e o

f urt heto comichSseRiEn d.gplay 24 r@mﬁ@nﬁ 9%%@& the %Ucl‘n@rdélngi;g v heguchithéy théie
application of a second f uch screen dis pivots al ong an

edge, agai R@singrRiegerts 3l °§'ttB‘fo°§§" 6'ﬁepﬁg‘esq%@bl?fe|?%g’"fﬁﬂﬁv§ﬁl?@ Fed¥thedni ¢

deVl ce 20 %bm\‘)ﬂ!s@édthﬂwlfbé §;§préélét%@ fﬁ&ﬁﬁt@ﬁﬁédr@%athﬂh&h@aé&%ﬁdw&)@ &dcohdgur e
5, the biasi el enents 92B on the | eft-hand sjde of the @ortab e

el ect roni C%(H@ ithe topish spreen GisPyr24RiYRis 81988 @NRIgenaoaingl i depiaeatopi8dmnay 24

pi vot s agakséidé betheipdRbalY efdcBBni8 Yevide D& Whﬂﬂhtth@ﬁi%tjfo‘ibéjﬁaé)épﬁﬁé@ PiHeabl e
el ectroni c device 20. Again,  displacenment of touch screen display 24

t owar d 12 he e2ieales Figure bothe bipsg Q'ﬂBeWF@BBéSF tB?&?ﬁt and sidgy @d@%?W@'ﬂet he

di spl acenmeglecfbnit tc‘!évf[aé’ 41¢] *&réﬁfriﬂ@ﬁcdiﬁ&ﬁ!sﬁd 24he mdsc%énacﬁéﬂlé)ﬁﬁ piQbts %E;amst
sufficient force to the touch screen di sfgtla 24, the protrusion 100 f

the di spl ajnedispiey stopdSian e dghishand Sidpicihe sedadle elckbrrERYios POt ABRiACt uat of

94, resul t 4RPIdcBmehtofhidteh isBizeR PRIV RSevaE thE®as¥bb inithd H5ths IRy N
Figure 5. Thus, the switch 28 is also actuated. As shown, both sw tchés 26,

28 are depﬁ@é’s@d It will be appreciated that the application of 25the

seconda or ¢soeop’ MRAA tﬁ@&nsﬁﬁc&ﬁeﬁt%tﬁ@t@@@ﬁ E&eéh Q%p@a@ %%u%&ﬁéppﬂiﬁaﬁ&?&f
touch screen display 24 to depress the swtch 28 as"a second Torce on

sanme side &¥fficige fPEﬁ?dﬁ the-togelh serpep digplay 24a hetieatrysions10G pra dhe dispiay §@PR9<§QJ ses

further di @9'@&@5@6& Qrﬁd 6él%e§. @léﬁfécéﬁnéﬁ%l‘ tﬁ'é aeuater 84, r@@@lh‘ﬂ]é ?nrlge bfbﬁ&ﬁ@ﬁ e§si on
of the switch 28. goem ated t hat when one sid e touch

screen di spPRiPSSAY ﬂ? W@bl@céﬁs W iy Elﬂ‘#ﬁecﬁ sthatsctheswitgh zﬁéﬁ @90 aplgdledi As
Figures 4 gpdwl.bothswikdiet 26, 94 aﬁen?eptr&égéa #aig 88 aan%%la?éﬁ Bt tﬁe%pbﬂ‘uéﬁoﬁ Bf.

protrusion 100 is dlsplaced a di stance of 2, resulting in depression

of the2&wi thensezgnd urem “B'\ised 1ot be og the @Eﬁﬂsﬁééld@éuﬁier@%t% thﬁ te@@h geehe
touch scregppfiy Rl B¥epfsh %é)émféhsz@ @&&Qe&mﬁ%ﬂc%wﬁé §£rﬁ8%ﬁje®f tfh toha’? center

of the touch sCreen display 24 and t protrusion 10 spl aced

di stance ofcrgen displayt34ap i i farea %"cmswan@ss Further ﬂ@ﬁ@§ef26ﬂt diouch
[ 0061] Ref eggienH dRPWy! R ELAHSInReptdiidh drine LAk 2. St WRIdefdprbcified ipal si de

vi ew of
when one side of the touch screen display 24 is displaced a maximum distance of d, as

30  shown in Figures 4 and 6, the center of the touch screen display 24 and thus the
protrusion 100 is displaced a distance of d/2, resulting in the depression of the switch 26.
When two forces are applied causing both sides of the touch screen display 24 to be
displaced a maximum distance of d, the center of the touch screen display 24 and the
protrusion 100 is displaced a distance of d, resulting in depression of both switches 26,

35 28

[0061] Referring now to Figure 8, there is shown a simplified sectional side view of



15 the portable el ectronic device 20, according to an exanple in which a
force is applied by, for exanple, a user pressing a finger on the

t ouch-sensitive input surface 32 of the touch screen display 24, in the
direction of the arrow "B". As shown, the user presses on the touch screen
di splay 24, resulting in pivoting of the gouch screen di splay 24 such that
t he 5b|aS|ng el enents 92B that are on the side of the portable electronic

device 20 at which the force is applied to the touch screen display 24 are
conpr essed theopartableagleetrmpigdeyigerp. ecerrdingdo 9 axample inwbich s foree i ppRisAty. si de

of the por ?&%ﬂxﬁmﬁlee?ttfsgpbr‘ésgﬁd 'a‘?ﬁggroon thk 1¥hdnlsePitiod RPipRfsiiRd srdPid t88ch

Fi gure tha en a force is appl on one side of the touch screen display

24, the togeleesdlisplay 24 Kﬁhaﬁl@@oﬁﬁﬂi%m&?%r@ 4% LY. BEASREPrepsRS AnMeEr si de
of the 10f gapm &e%uéd@ Qpl?ésijlttr@ i 'p%tn?é ofthe t&f&hts@meﬂ RPRAL I D8Ich tHAhE €

20. In the exa g bi asi ng el ements 92B on the |eft-hand
si de of 5t h@lqsmgt%nenteﬁa tfhﬁirﬁr%oléhﬁ gide gt tbe poripble slastionisdevich A at WBichi asi ng

el ement s 9$hAer R aBBheIdk{S e @R Q@r@gn %Isﬁ%y% atr@%oﬁl Feds884 fhofd %hrtﬁé‘blﬁsﬂgw ce

20 as the cels a to the thetouch scree
di spl ay 24 elemients 8%&’@#@9&" lthﬁ@ppe%faﬂ@%ﬁféeﬂ paﬂ%&l# glpcranic §R4pe 20 n g “6'52% 22
is 1511 m t%ﬁ lgﬁé:att ar(ﬂ'h St plﬁu%ttﬁﬁt \ﬁ%néﬂﬂ@k\@’pﬂb& &?oﬁ'é Siab 3¢ #iERBLcHPdcrédie

touch scre 24 caused by application of sufficient force thereto,

the protr us:lismeym ﬂ’TertQWh srreen dipPlay 24 piyely alorman §d8ﬁ’ agrinzidhe upiprside obibe
di spl aggmeRl0f gd &?th%@g?@&% sidé of ﬂh@%k&bie euéc&oﬁeweeeé iogn nofhetég%n@w grch 26

by the projection 9 shown in gure 6. he swi tch

actuat ed. Fjuwe éstpA@gﬂa"tga@!emﬁnféf%& cs'eeeﬂﬁﬁ h%}d&dwf the pertakie gjsckonig dgves
pressing a fa§§ﬁ6m€rouc fRbrd LA tﬁéﬁaﬁtﬁé‘%f&n%‘fse@h Qﬁoﬁm &Vth%‘]’lgh?ﬁéﬂd §idd Bf the

pivoting o screen di sp %/ such bi asi n‘% el ements 92A
on the ot h@prtgbla@wromﬁ@ep@etzamSéhe Qseq nsmphewhel@ﬂzfeﬁ'ﬂ@% ipe E8sBd as

the touch %E O@éﬂlaﬁﬂ@ymgﬁl MQﬁt%fﬁ'le‘)t%cﬁgbr@@g&sglﬁgéhﬁékarﬁhﬁe ghgPray stop

89 on the si orta el ectroni c device at which the first
force Was zﬁﬁpélbb/élwdlwf@hstoﬁégdl spl acenent of the touch screen display 24

caused by ﬁ@glcat WA 1oL depﬂ‘afsérﬁé%f tﬁéﬂ{o‘aeh sa%éﬁheplaglzama%@dwapm‘caﬁ&eof

prot rusion causes di spl acenent he act uat or resulting in
proj ect i on sgfficiéapioessstharsta. e pratrugian 180 freen e slisplavrwippest Syt displasedamslr e 5.

Thus, the %%%{s%g;ﬁaée?né’lﬁto'ﬂme tLha?&%ﬁ reslﬂﬂng n?%ﬁr@@ﬁén éfthe 4Riteh 96 HpMeLSSed.

30[0064]It W € appreciate he re one applied force by,
for exanpl erojetioniers hown ingFigwe ﬁ;fotU’-’?etW'tﬁh H@éﬁ‘f actpalefh t he touch screen

i P! 25024 16684! { ablicke Bl ¥ QLdch f&fcgwg& SURHHIETS BSR oHSRIG snk Angdre

p05|t|on s ure 4 or ure ding on which side o
touch scr eemtodﬂnesmualysmen H@pleafr% resuity in oiveting @f taeﬁwcé@creﬁﬂéh%st%sm t hat

is fart hesﬁhgtég ‘ﬁp%ﬂ?ﬁeﬁ-[ﬁs QEABH &ﬁﬁpsﬁé:&et‘ﬁﬁ p@%’téﬂl&%‘t’e%n@lo@%cégblérré‘s to

t he ori gi nal e renoval of one of forces on
t he touch s:orrmeessed @p ke toRgh scneen slwptaorr%zavofeai@ng anteggerrgagist fierdisplay

posi ti on. #(%P%é bn ﬁ'lelsé?dé)?f Al Bf)ﬁ%l?tefe%trwﬁetdeblﬁg fzb%mﬁ%h théﬁrs?f] or&PlvEs appl i ed

forces by, I ngers fromthe touch screen
di spl ay524 apetiad. thth thet meplammtgf ﬂ‘@etnueh sreery display @ warserby @pnlipelionai t i on

e hase ot MBS e RoP G gl Vel Bceagincmi from
return to tdw&:abcmEgh r@lultqngsrn thiecmojehionmo§ defFeggingthe. switch 28 as shown, for
example, in Figure 5. Thus, the switch 28 is actuated. Again, both switches 26, 28 are
depressed.

30 [0064] It will be appreciated that the removal of one applied force by, for example, the
user lifting one of the two fingers from the touch screen display 24 results in the pivoting
of the touch screen display 24 to the position shown in Figure 4 or Figure 6, depending on
which side of the touch screen display 24 the remaining force is applied. The switch 28
that is farthest from the centre of the touch screen display 24 also returns to the original

35  position. Thus, with the removal of one of the two forces on the touch screen display 24,
the switch 28 returns to the original position. It will also be appreciated that the removal



5[ 0065] Thus, when a virtual keyboard, for exanple, is displayed on the
touch screen display 24 of the portable el ectronic device 20, a user can
sel ect characters by pressing on the touch screen display 24 using, for
exanple, the thunbs in a simlar manner to thunb typing on a nechani cal
keyboard of a portable electronic device, The sw tches 26, 28 provide
desirable tactile feedback for the user %ﬁen typing on the virtual keyboard
10di spl ayed on the touch screen display 24. Wen typing nmultiple

char act er s of tethrappligdiarass byhier exarople stbe sieer lidingivcdly figersirom the douchysargsine, a
thunb to s - RiLL O A F L w%@+ : nmb
fron1se|ec?k@%&ggfgggﬁgﬁpgﬁgngﬁggggﬁEPB%XQ€5§8F@3L%tggpé§ﬁ0@|sp a@qﬁﬂng
Thus, t her @ in whigh the tauch scieentdisplay4 is bipsed avlay froththe hasd 22 dda cantactawvith
depress th Ck j L - S isde
the user 1 V\E/iI ?ﬂﬁ%‘gét iBI%gp?‘@{ecggggE’ %aelﬁa-g%ﬂ)@gg gl‘ér)\%r@er{\%tp? gﬁ@?\g@%wrg@nﬁ | ég [ ay
to sel ekt &0WHFr actlus, when awirbual kexboard, for exemplen isddisgiéyed drsthetioudh sdegenessed

from sel ecty ' . rt Ll be
br vl dod whsh Ry 24 8 B cORA bilice Juyl et caf Qe el BRADBY bnciBfla 2,
24. [0066] Reftee tovcle streendisplaadd using-fayexemple; thedbuobs irea simileheeneerdodi ment

f the 20 ' | : L ¥ P | :
epaced apal s opRER & febRihicd REMds'Sr 4 forife QLGRS ASHAA i Shncnet e
di spl ay supBdérevidrdesirabledactile teetback fof therusebwhen Bpingmnghe virial kayibvaides 106,
108 I | - SG& ' .
or ot £ us) on Aep YR b8 i Blch bereEh Blley 2, M GUOE AIGAEBSIoBRI Yetagb B |
contact wi the ioreh sweer displag 24 Wik, forlesampls a B dedect pabadictar omytdesur
trusi - - i i 24

pr ot usi on o3G0 e bitet RPN ARB el Lol NS AREERROAlRDLAN 2¢
and act uat sogeofdisplay 2dwi Tihels, the is @gwivedap igriseg duringi vipcabetindimmips cartastcent er

f the t ' , i - t ft
actuat on Shd FEPRER Y BBuTHreh ey 24 THY pil Sy AN 2600 BaclaNSer 20 T
cause akt uaithdactitsf feetleackwihanidepdessingtibe twichshrsen HisplaylioSeleaha bbaractpr even

sui table UWA n%e 99@88@@% %ba ‘f\égtﬁ[ res-EQH c@ioh%f rédfiddangF .é}. the
present enbodi ment. | nStéad, { e protrusion At extends Tromine
di spl ay suppdher, @otile derchecls cambe puvidedeghenHiftingvéithehesbad undi@drorthes, when

a force is | exanpl e, a user pressing on the touch screen
di spl ay 24}&{3[155%%32%3%{3%4@ display 24 is displaced and the protrusion 102

depresses {0A663wi tBéfed8e isuow hede tofigura7 dedeswdbé anciber smbpdimieatiofttbe t he
Lovch 38" B RARILArZ A b ety LS 1 BB o )
depr esses téntargulze prainistonhl 0RGskterfsdom thetdisplay support 90 in the direction of the
base 22. A pair of switches 106, 108 are located proximal the center of the touch-screen
display 24. the protrusion 102 extends from a center of the touch screen display and is in
contact with one switch 108. The other switch 106 is spaced from the protrusion 102
25  such that displacement of the touch screen display 24 results in actuation of the switch
108 before actuation of the switch 106 and actuation of the switch 106 requires greater
displacement of the center of the touch screen display 24. The switch 108 allows for
over-travel after actuation such that the touch screen display 24 can be further displaced
to cause actuation of the switch 106. The switches 106, 108 can be any suitable type of
30 mechanical switches. Thus, there is no actuator in the present embodiment. Instead, the
protrusion 102 that extends from the display support 80 contacts and actuates the
switches 106, 108. Thus, when a force is applied by, for example, a user pressing on the
touch screen display 24, the touch screen display 24 is displaced and the protrusion 102
depresses the switch 108. Further, when a second force is-applied to the touch screen
35 display 24 while the first force is still applied, the touch screen display 24 pivots against

the display stop 89 and the protrusion 102 depresses the other switch 106. Thus, both



17 switches 106, 108 are depressed. [0067] Referring nowto Figure 8, still
anot her enbodi nent of the present application is shown. As in the

enbodi ment described with reference to Figure 9, there is no actuator

bet ween the base 22 and the touch screen display 24. According to the
present 5enbodi nent, two spaced apart, ?Beral |y rectangul ar protrusions
110, 112 extend fromthe di splay support~-90 in the direction of the base
22. It will be appreciated that rather than two rectangul ar protrusions, a
si ngl e pr otswitshesn1Ean0@arecdrpréssenh t he di spl ay support 90. The two spaced
apart swt 5@ 114 f | i s.f1xed
to the basg ]anngflafrﬁ\ s°%‘ér?8‘ﬁ€‘5 r%% gdipgm%t%ryé%&%%tﬁg e’?%%%éﬁ%@?'ﬁa%ﬁ&

di spl ay 24is dfWre Asio tepembddiseat desmbeabWéb reffigrencd i6Figure 9, dosre éxin@actuator
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on the 6ou©|mb;>dmﬁ twiossplhesd apgrt, glaeenalbnmt&mguleenrmuslphameHQextﬁndrﬂloaced
and the pr 6.
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applied force and I rst swich
si ngl e pr otlhus,i mth a\ﬂlﬂchesfléﬁ,dﬁ 6fare|dep!haeseti sWhey treagmpdied fcﬁees aretrhmoded BGti on
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appl i ed by, ressi
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120 is depresse ner &' Secon as t
requi res aimgFigateed. applied force to depress. Wen a second force is applied

ot IO ool 4 ' e S B G  Blbdey ERA o, "
di spl ay st dgpst@8vranis ihdiig émbodimptsaimmhsﬁd wikh tdferepceptormgmrea 8]9214 ¢ theses no
Ceres=ton sk e e i Eherd oo LU oo Aol b5 g2 B e
user | 2$ti egbodingatshekfaretwd bwitthescll20s t2Z evithdi firpl switcB4120tstecked bala secomen
L SPl 2 20 EAEE e REnB Rl 2o BOSLASR0 oL B BHEE, 267
swi t ches 1Eﬁplleﬂ2‘ﬁroehb dbpreiss ahdh ¢hepelpsantate tisodthedirdt switcre 120 nk sihylegpretmadiares, -
al so 124 extends from the display support 90 in the direction of the base 22 and is in contact
with the first switch 120. When a force is applied by, for example, a user pressing on the
30 touch screen display 24, the touch screen display 24 is displaced and the displacement of
the protrusion 124 causes depression of the first switch 120. The first switch 120 is
depressed rather than the second switch 122 as the second switch 122 requires a greater
applied force to depress. When a second force is applied to the touch screen display 24
while the first force is still applied, the touch screen display 24 is further displaced as it
35 pivots against the display stop 89 and further displacement of the protrusion 124 causes

depression of the second switch 122. Thus, both switches 122, 124 are depressed.



S5return to the positions shown in Figure 9. [0069] The above-descri bed

enbodi nents are provided for exenplary purposes. Many of the features as
described can vary while still perform ng the sanme functions. Referring now
to Figures 10 and 11, there is shown another enbodi nent of a portable

el ectronic device in which the base 22 iz connected to the touch screen
display 24 by 10 flexible sidewalls 126 ﬁtending bet ween and connected to
the base 22 and the touch screen display 24. [0070] Agai n, the base 22

i ncl udes a Vihent the @ppliedshtoga pre removied byclioe axamply, the vaeHElingrfingersfeefithen and

| of t y
Cbove. The S{clsofER Ehrlay 2 PRLLR Lol dRBIRy Aol B3RS oliindlBRshibRitl ) o
mat eri al swutichitBadoushysceentdigplay 24 iadiasedewaytiro the bagai2a, aaaingh thecitanae 86.
that the t %8'%&8!4%%0%?.@%%% thgs}&gﬁﬁem@asmm&ﬁewg&m&% S also

i ncluding the touch sensitive I_nE}Jt surface 32 overlying the LCD di splay
devi ce 30 aefurroioiee pesitignsséawy in higulP.ng opti onal conponents such as a

backl i ght, ort f s B BhBodi Qlrbr Siathpiry b/okedi d
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base 22. Such a nechani cal i1 nteflock can be torned, for exanple, by
25nmechani caFtegnidispiRyidfg the flexi ble sidewal s 126 during assenbly of the
touch scre hspl : \ ] ; d.
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movabl e wi insertispmnstremovalind fonexannie, the batiery S3angdithe $IN peddfi2dascritdtbwn, t he
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30Fi guig 2 asRayshitable elaetoprest it udl agait baraptesiatad that the teichggraenadismays24
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enbodi nent | ' f | round
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oan 0. 2fB0e 2 B cheh B B R L2 SLRESSG 21
example, a mechanical interlock with the display support 20 and a mechanical interlock
with the base 22. Such a mechanical interlock can be formed, for example, by
25  mechanically trapping the flexible sidewalls 126 during assembly of the touch screen
display 24 with the display support 90 or can be overmolded. As in the above-described
embodiments, the touch screen display 24 is movable with respect to the base 22. In the
exemplary embodiment shown, the mechanical display support 90 includes a protrusion
100, similar to the protrusion described above with reference to the embodiment shown in
30 Figure 2. Further, the protrusion contacts an actuator 94 that has projections 96, 98 for
depressing respective switches 26, 28, when a force is applied to the touch screen
display 24, such as the exemplary force in the direction of the arrow “C" shown in Figure
11.
[0071] In the present embodiment, the flexible sidewalls 126 are continuous and
35  extend around the periphery of the touch screen display 24, for providing a dust shield for
the components housed between the base 22 and the touch screen display 24. The



524 in the direction of the base 22. It will be appreciated that the

di splay stops 128 can take many different fornms while still providing the
sanme function. [0072] The functions of the mechanical switches 26, 28, the
actuator 94, projections 96, 98 and protrusion 100 are simlar to those

al ready descri bed above wth reference tf Figures 2 to 6. 10[0073] The
mechani cal switches 26, 28 and the touch dcreen di splay 24 that is noveable
with respect to the base 22 provides the user with a desirable tactile
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i nput surface over
switches 26, 28 provude the user W|th tactile feedback when depressing the touch screen

display to select a button even when the touch screen display 24 is still depressed from
selection of a previous button. Further, tactile feedback can be provided when lifting

20 either or both thumbs from the touch screen display 24.
[0074] While the embodiments described herein are directed to particular
implementations of the portabie electronic device, it will be understood that modifications
and variations to these embodiments are within the scope and sphere of the present
application. For example, the size and shape of many of the features of the portable

25 electronic device can differ while still providing the same function. Further, rather than a
flexible arm, as described with reference to Figure 8, a flexible actuator can be employed
or a flexible protrusion or protrusions. Many other modifications and variations may occur
to those skilled in the art. All such modifications and variations are believed to be within

the sphere and scope of the present application.



first and second nechani cal sw tches di sposed between the base and the
di spl ay device and configured for actuating the first nmechanical switch in
response to application, at a first |ocation anywhere on the
touch-sensitive input surface, of a first force causing a first pivoting
action of touch-sensitive input surface and display device relative to the
base 10 whil e stopping actuation of the $@cond mechanical switch; and for
actuating the second nechanical switch in response to application on the
t ouch- sensiCfains: i nput surface during application of the first force, of a
second forge ca singgvsecgnq givoth% action of touch-sensitive input
surface an ‘diséﬁgﬁ PYLIPRPEIGTPSE9t he base. 152. The touch screen
di spl ay accordi agake; cl aim 1, conprising a display support for providing
mechani cal suppor o the displ eyi ce and touch-sensitive input surface,
The i spi ay " doy RelsriavAaire toahesb b bRed 3hn gl oate BEEG o sposed on
the displ ay SUpﬁlelich—s'thitiVéﬁ\pfug‘slgfhc&@veﬂyl?]gﬂk?miﬂya)a@%mfe{diaﬁ@ tg claim 2, g
conprising an agtuyat or di spos etween the dis evi ce an e pase an
ot bd ng bet weDiEt BHE St MaIFrEL BHEEeS laPat SURPT i Bosenind B8 kb,
t he 1;] i rfs_t d’éﬁllﬂ@ahd:_admf@ﬁfécbfgr iactuawmh éﬁ%thﬁboﬁéﬁbé!@ﬁiﬂcﬁm} fspbie fol dpplicdtiohce
at the firs ocation on the toych-sensitive input surfgce and actuating
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surface, durj ication of the first force 4. The touch screen display
accor dihg MRIR sioPRIng acyalion g thesecnd measianicghawite. and eashainedhisngond
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i splay accordi to, clai or, claim erein the first, mechan
swi Lon i o PoRlelith £ 58 PotFta W N f0rc8 FAURTG BISE5ORb A TG AR O U ond
nechani cal senditivelinput 3lrface@idigisplbe dbaserddtive totHeariseng t he actuator for
actuating the first and second nmechani cal switches. 7. The touch screen

di splay according to claim3, wherein the actuator conprises a 5projection
ext endifng bowar Fse ttbrechos@eéayisplap RREbrdiryy toCAATT Edtgpritirigha dispiali Suppait for
support, proxi£al a ?g:ent r thereof for actuatin thﬁhfi rst and second
mechani cal PEAEhEEENANIca SURRASt pot & FIspy, 'cﬁi%'glt WChssNSHyE ipput sudass: .the
precedi ng displal) dSEPBhG I thE Bueh-Sdisitivesinit Beffare Beihfedibpssedass théalighigp! ay
device for lim¢ting the travel of the display device 10 toward the base.
9. The t ouf¥PREt een display according to claim8, wherein the display stop
conprises a step projecting fromthe base, proximl outer edges of the
di spl ay_deyice. _1510. The touch screen display according to any precedin
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mechanical switches for actuating the first mechanical switch in response to application of

the first force at the first location on the touch-sensitive input surface and actuating both

the first and second mechanical swifches in response to application of the second force at

25 the second location on the touch-sensitive input surface during application of the first

force.

4, The touch screen display according to claim 3, wherein the actuator comprises a

beam extending between the first and second mechanical switches.

30
5. The touch screen display according to claim 3 or claim 4, wherein the first
mechanical switch is located closer to a center of said display device than the second
mechanical switch.

35 6. The touch screen display according to claim 3, wherein the display support

comprises at least one projection proximal a center of the display support and extending



2012. The touch screen display according to claim10 or claim11l, wherein
the armis configured such that said first nmechanical switch is | ocated
closer to said display device than of the second nechani cal swtch. 13.
The touch screen display according to any preceding claim wherein the
first and 25 second nechanical switches are | ocated such that one of the
first and second nechanical switches is disposed between an other of the
first and second nechanical swtches and the display device. 14. The touch
screen di spivigtdefediadeter dodtking eldbtumbeophftudting the RsTah@ 666bnalheshanican t o
actuate the first mechanical swtch is less than a m nimumforce required
to actuat e SWHESSecond nechani cal switch. 15. The touch screen displ ay
according to any preceding claim wherein the first mechanical switch is

| ocat ed cl gser IS device th he se ond mschanl cal 35swi tch.
SRR TN g NI R S Shreis e, APk QR goR s
nmechani gal pejédtieh exttpkiingetowarisane R'hstpla%{VQJpport f?re Icoﬁﬁagcnﬂe{m:.ﬂrhgt?é gjr;];fgﬁ 0 ggrr’]c

di spl ding t di
mochan, cal PRI NerBRot gpbettbe flst 300 BeEomeananicnl SARBER i spl ay

according to any pr eceding claim conprising at | east one biasing el enent
for biasin the ) y devi ce avva fromthe first and second nechani cal
§o "Tahe Hhuestean &

swi t ches. EP'@éﬁ errdinp 49 28¥ PEEAING FYMma SYMBFEIBS gidigplay

claim \Ahe@swprbewe@i #etbdse alndshg BRipldySdcRRFbANMIKING the RHRPBE el dispAd) daVidedn
of anyﬂ@ he first and second nechani cal sw tches and wherein the

el ectr %’ﬁjﬂéﬂe baS€r oceived at a processor as a further input in addition
to input fromthe di spl ay device. 15 20 The touch screen display

according to an rec n ai m co sing sjdewalls and a franme fram ng
t he displ aé deviﬁ‘g E?%Héh?% ?‘f?of %"b%f“f £ein thesgiaplpy stop comprises

The touch &Q‘s&@?ﬁ?o}@cﬁrm OMalkE Bash, PebxirRaldlteridges 6f the di evik@pri si ng
flexible 20 sidewal | s extending Eetween t he gase and tpﬁdgfﬂdl spl ay devi ce.

22. The touch screen display according to claim 21, wherein the flexible

si dewali§s ape ccrnélt@uuh@rémﬁdugmhﬁadc@amgﬂs ahp?:r&ﬁalr@mé.m ofhetrémri@ Bl &Y
devi ce. 2523. The tquchscreen spl ay according to any tprece ing claim

wherein t hée%qé‘@dﬂ‘%f’r\aﬁlcé‘bs"l"?hﬁﬁﬁﬁ @Bu’é{?d é.’”@é’(ﬁﬁﬁ'cﬁ"ltmg theeas€econd
| ocation being different fromthe first |ocation. 24.An el ectronic device

conpr|5|ng a touch screen display as clained in any
. The touch screen display according to claim 10, wherein the arm is flexible.

20 12.  The touch screen display according to claim 10 or claim 11, wherein the arm is
configured such that said first mechanical switch is located closer to said display device
than of the second mechanical switch.

13.  The touch screen display according to any preceding claim, wherein the first and

25 second mechanical switches are located such that one of the first and second mechanical
switches is disposed between an other of the first and second mechanical switches and
the display device.

14. The touch screen display according to claim 13, wherein a minimum force
30 required to actuate the first mechanical switch is less than a minimum force required to
actuate the second mechanical switch.

156. The touch screen display according to any preceding claim, wherein the first
mechanical switch is located closer to said display device than the second mechanical
35  switch.



30 preceding claim operational conponents including a controller connected
to the touch-sensitive input surface and a processor connected to the
controller, and the display device

22

16.  The touch screen display according to claim 15, wherein the first mechanical

switch includes an over-fravel.

17.  The touch screen display according to any preceding claim, wherein the first and
5  second mechanical switches are dome-type switches.

18. The touch screen display according to any preceding claim, comprising at least
one biasing element for biasing the display device away from the first and second
mechanical switches.

10
19.  The touch screen display according to any preceding claim, wherein an electrical
signal is generated in response to actuation of any of the first and second mechanical
switches and wherein the electrical signal is received at a processor as a further input in
addition to input from the display device.

15

20. The touch screen display according to any preceding claim, comprising sidewalls
and a frame framing the display device and connected to the base by the sidewalls.

21. The touch screen display according to any preceding claim, comprising flexible
20  sidewalls extending between the base and the display device.

22. The touch screen display according to claim 21, wherein the flexible sidewalls are
continuous and extend around the periphery of the display device.

25 23. The touchscreen display according to any preceding claim, wherein the second
force is applied at a second location, the second location being different from the first
location.

24.  An electronic device comprising a touch screen display as claimed in any

30 preceding claim, operational components including a controller connected to the touch-
sensitive input surface and a processor connected to the controller, and the display
device.

35



