1 TACTILE TOUCH SCREEN FOR ELECTRONI C DEVI CE [ 0001] The present application
rel ates generally to touch screen devices and arrangenents for providing
tactil e response for such touch screen devices. 5 [0002] Portable
el ectroni ¢ devi ces have gai ned wi despread use and can provide a variety of
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for operat|Q f the electronic device, 35[0007] Accordi ng to anot her
aspect, t n 04T Tauchseregn dRut{gutpyl devinesare eoragtwpge&q;ﬁ display, Such as a

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, an electronic device may comprise a base and a
touch screen display connected to the base and movable relative thersto. The touch
screen display may comprise a display device and a touch-sensitive input surface

30  overlying the display device. The electronic device includes a feedback mechanism
including a switch moveable relative to the base for actuating in response to application
of a force to the touch-sensitive input surface causing movement of the touch screen
display. Operational components are connected to the touch screen display for operation
of the electronic device.

35 [0007] According to another aspect, the touch screen display may comprise a display



2 support for providing mechani cal support to the display device and
touch-sensitive input surface with the display device and the
touch-sensitive i nput surface di sposed on the display support.

[ 0008] According to anot her aspect, the feedback mechani sm may conprise at
| east 5 one lever for noving the swtch in response to novenent of the
touch screen display resulting fromthe f2orce applied to the
touch-sensitive input surface. [0009] According to another aspect, the
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a port abl ejeobesidsinbdtaNd&fo8EhBF Shd'Carl 9 @Ry with the hinge formed of thin
material. Each of the lever arms can include lifting figures disposed between the base
and the switch, the lifting fingers of one of the lever arms interposed between the lifting
fingers of the other of the lever arms. The swiich may be generally centered with respect

25  tothe base and can be a dome type switch.
[0012] According to another 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 touch-sensitive input surface overlying the display device, and a feedback
mechanism. The feedback mechanism may comprise a switch moveable relative to the
30 base for actuating in response to application of a force to the touch-sensitive input

surface causing movement of the touch-sensitive input surface and the display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Embodiments of the present application will now be described, by way of
35 example only, with reference to the attached Figures, wherein:

[0014] Figure 1 is a top view of a portable electronic device according to one



3 exenpl ary enbodi nent, with certain hidden features shown in ghost outline
for the purpose of illustration; [0015]Figure 2 is a sinplified sectional
side view of the portable electronic device of Fig. 1 (not to scale);

5[ 0016] Figure 3 is a bl ock diagramof certain conponents, including certain
I nternal conponents, of the portable electronic device of Fig. 1;
[0017]Figure 4 is a sinplified sectional 3side view of the portable

el ectronic device of Fig. 1 (not to scale), shomﬁng a force applied to a

e vi ow ofo RanAaRERnene R Kena RRELDGiEs i o SITPRUlMERr BEE) o7
showi ng a pum@éeagqﬂust@aon,o a point on the touch screen display; .
[0019] Fi guggy | s Figle@ibla fs‘.nﬁﬁg‘ég%%bf?dhaféng & vt pd g@&%gggﬂf Siekgatd 8! ©
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sinplifi edFEQe&t(DQMQISC&JG}de view of the portable electronic device of Figure
6 (not to r een
di gpl ayg L 0 1] i La)réﬂeﬂ aebkgc@( d?&%r%@p#f c@ﬂaﬂs'lg:g gﬁ%rflls .Rﬂu&h‘ cér?éﬂ? mt?s]rﬁél

portabl e eFeBPPRAIS Oélthﬁlll%tabte gegiipnis Bviogef F!Qﬂiscal e), showing a force
appl i ed 1 op@Agy herp %s%%:%@ﬁe?%@ﬁ%r%?élﬁgo o) SR PNordOSELEL AL Bick 4 2

sinplified sec |ona e vie e eIe roni c devi ce according
to yet anofigef (@%ﬁ@éﬁf@hﬁh@wﬂg atf@rcg@ap@)d tozopah®t 2@ FHogah ecréen dispkayt op vi ew

of a portipineg ! NGoia'siahl dinaliRh'Seolit) ﬂsam &lind bl doctdiEARIY © 11

is a sinmplified sec I ona e view rtable ctronic dev
10 Fig. 1 (not to scale), showing a force applied to a pomt on the touch screen dlsplay,

[0019] Figure 6 is a simplified section side view of a portable electronic device
according to another embodiment (not to scale);

[0020] Figure 7 is a simplified sectional side view of the portable electronic device of
Figure 6 (not to scale), showing a force applied to a point on the touch screen display;

15 [0021] Figure 8 is a simplified sectional side view of the portable electronic device of
Figure 6 (not to scale), showing a force applied to another point on the touch screen
display;

[0022] Figure 9 is a simplified sectional side view of the portable electronic device
according to yet another embodiment (not to scale);

20 [0023}] Figure 10 is a top view of a portion of the portable electronic device of Figure
9;

[0024] Figure 11 is a simplified sectional side view of the portable electronic device
according to the embodiment shown in Figure 9 (not to scale), showing a force applied to
a point on the touch screen display;

25  [0025] Figure 12 is a simplified sectional side view of a portable electronic device
according to still another embodiment (not to scale); and
[0026] Figure 13 is a perspective view of a portion of the portable electronic device of
Figure 10.

30 DESCRIPTION OF PREFERRED EMBODIMENTS
[0027] It will be appreciated that for simplicity and clarity of illustration, where
considered appropriate, reference numerals may be repeated among the figures to
indicate corresponding or analogous elements. In addition, numerous specific details are
set forth in order to provide a thorough understanding of the embodiments described

35  herein. However, it will be understood by those of ordinary skill in the art that the
embodiments described herein may be practiced without these specific details. In other



according to the enbodi nent shown in Figure 9 (not to scale), showi ng a
force applied to a point on the touch screen display; 25[0025]Figure 12 is
a sinplified sectional side view of a portable electronic device according
to still another enbodiment (not to scale); and [0026]Figure 13 is a
perspective view of a portion of the portable electronic device of Figure
10. 30 DESCRI PTI ON OF PREFERRED EMBODI MEMTS [0027]1t will be appreciated
that for sinplicity and clarity of illustration, where considered
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[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
electronic device 20 includes a base 22 and a touch screen display 24 connected to the
base 22 and movable relative thereto. The touch screen display 24 includes a display
25  device 26 and a touch-sensitive input surface 28 overlying the display device 26. The
electronic device 20 includes a feedback mechanism 26 including a switch 28 moveable
relative to the base 22 for actuating in response to application of a force to the touch-
sensitive input surface 28 causing movement of the touch screen display 24. Operational
components are disposed between the touch screen display 24 and the base 22 for
30  operation of the electronic device 20. The touch-sensitive input surface 28 is connected
o a processor 40 of the portable electronic device 20 via a controller 34.
[0031] Referring now to Figure 3, there is shown therein a block diagram of an
exemplary embodiment of a portable electronic device 20. The portable electronic device
20 includes a number of components such as the processor 40 that controls the overall
35 operation of the portable electronic device 20. Communication functions, including data

and voice communications, are performed through a communication subsystem 42. Data



20handhel d el ectroni c ganme device, digital photograph album digital canera
and the |like. [0030]Referring to Figures 1 to 3, an el ectronic device,
which in the present enbodinent is a portable electronic device, is

i ndi cated generally by the numeral 20. The el ectronic device 20 includes a
base 22 and a touch screen display 24 connected to the base 22 and novabl e
relative thereto. The touch screen display 24 includes a display 25device
26 and a touch-sensitive input surface 28 overlying the display device 26.
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communi cat ingtr\}vso'rksvyng;] a@g\g%rasggéia ecri aigrtgé 888{—!\bslé efegt?gr%c device 20 in variant
implementations. The different types of wireless networks that may be employed include,

25  for example, data-centric wireless networks, voice-centric wireless networks, and dual-
mode networks that can support both voice and data communications over the same
physical base stations. Combined dual-mode networks include, but are not limited to,

Code Division Multiple Access (CDMA) or CDMA2000 networks, GSM/GPRS networks
(as mentioned above), and future third-generation (3G) networks like EDGE and UMTS.

30 Some other examples of data-centric networks include WiFi 802.11, Mobitex™ and
DataTAC™ network communication systems. Examples of other voice-centric data
networks include Personal Communication Systems (PCS) networks like GSM and Time
Division Muitiple Access (TDMA)} systems. The processor 40 also interacts with additional
subsystems such as a Random Access Memory (RAM) 46, a flash memory 48, the

35 display device 26 with the input surface 28, an auxiliary input/foutput {I/O) subsystem 50,

a data port 52, a speaker 54, a microphone 56, short-range communications 58 and other



channel s are capabl e of supporting both circuit swtched voice

communi cati ons and 20packet sw tched data conmuni cations. [0032] Al t hough
the wirel ess network 1000 associated with portable electronic device 20 is
a GSM GPRS wireless network in one exenplary inplenentation, other wreless
networ ks may al so be associated with the portable electronic device 20 in
variant inplenmentations. The different types of wireless networks that may
be enpl oyed include, 25for exanple, data-centric wrel ess networks,

VOi ce- cent [y . el wor ks, and dual - node networks that can support
bot h voi cedéﬁgg\%%%gg%ﬁﬁﬁr@tm cations over the sanme physical base stations.
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network. The = M B M2 REm 2 hiPRe SIMIRUIM interface 64, a subscriber can
20  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
(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
25  coupled to the processor 40. In order to identify the subscriber, the SIM/RUIM card 62
can include some user parameters such as an International Mobile Subscriber Identity
(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
62 may store additional subscriber information for a portable electronic device as well,
30  including datebook (or calendar) information and recent call information. Alternatively,
user identification information can also be programmed into the flash memory 48.
[0035] The portable electronic device 20 is a battery-powered device and includes a
battery interface 66 for receiving one or more rechargeable bhatteries 68. In at least some
embodiments, the battery 68 can be a smart battery with an embedded microprocessor.
35  The battery interface 66 is coupled to a regulator (not shown), which assists the battery

68 in providing power V+ to the portable electronic device 20. Although current



150f a conventional "smart card" that can be used to identify a subscriber
of the portable electronic device 20 and to personalize the portable

el ectroni c device 20, anong other things. In the present enbodi nment the
portable electronic device 20 is not fully operational for comunication
with the wirel ess network 1000 wi thout the SIMRU M card 62. By inserting
the SSMRUMcard 62 into the SSIMRU M Iinterface 64, a subscriber can 20
access all subscribed services. Services may include: web browsing and
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applicati OH’S}rSoInGI lufbemation Manager (PIM) 78, and other suitable modules (not shown). The

25  device state module 76 provides persistence, i.e. the device state module 76 ensures that
important device data is stored in persistent memory, such as the flash memory 48, so
that the data is not lost when the portable electronic device 20 is turned off or loses
power.
[0039] The PIM 78 includes functionality for organizing and managing data items of

30 interest to the user, such as, but not limited to, e-mail, contacts, calendar events, voice
mails, appointments, and task items. A PIM application has the ability to send and
receive data items via the wireless network 1000. PIM data items may be seamlessly
integrated, synchronized, and updated via the wireless network 1000 with the portable
electronic device subscriber’s corresponding data items stored and/or associated with a

35 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



15 a nessage application 74 that can be any suitable software programthat
allows a user of the portable electronic device 20 to send and receive

el ectroni c messages. Various alternatives exist for the nessage application
74 as is well known to those skilled in the art. Messages that have been
sent or received by the user are typically stored in the flash nenory 48 of
the portable electronic device 20 or somg other suitable storage elenent in
20 the portable electronic device 20. In at |east sonme enbodi nents, sone of
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portable elgchroni,c de%hChied sLRWHZSAINAtBHERES be third party applications, which

20 are added after the manufacture of the portable electronic device 20. Examples of third
party applications include games, calculators, utilities, etc.

[0043] The additional applications can be loaded onto the portable electronic device
20 through at least one of the wireless network 1000, the auxiliary 1/O subsystem 50, the
data port 52, the short-range communications subsystem 58, or any other suitable device

25  subsystem 60. This flexibility in application installation increases the functionality of the
portable electronic device 20 and may provide enhanced on-device functions,
communication-related functions, or both. For example, secure communication
applications may enable electronic commerce functions and other such financial
transactions to be performed using the portable electronic device 20.

30 [0044] The data port 52 enables a subscriber to set preferences through an external
device or software application and extends the capabilities of the portable electronic
device 20 by providing for information or software downloads to the portable electronic
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

35 device 20 through a direct and thus reliable and trusted connection to provide secure

device communication.



10 of services associated with the enterprise system The connect nodul e 80
allows the portable electronic device 20 to establish an end-to-end secure,
aut henti cated conmuni cati on pipe with the host system A subset of
applications for which access is provided by the connect nodul e 80 can be
used to pass IT policy commands fromthe host systemto the portable

el ectronic device 20. This can be done iB a wreless or wired 15 manner.
These instructions can then be passed to"the IT policy nodule 82 to nodify
the configuration of the device 20. Alternatively, in sone cases, the IT
pol i cy updHi045tan Riesdntaypory 53 sapbe any syitabigiperb et erakies datagamraniretion ypes
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25 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 tfransmission are generated by the microphone 56. Alternative
voice or audio /O subsystems, such as a voice message recording subsystem, can also
30 be implemented on the portable electronic device 20. Although voice or audio signal
output is accomplished primarily through the speaker 54, the display device 26 can also
be used to provide additional information such as the identity of a calling party, duration of
a voice call, or other voice call related information.
[0049] Referring again to Figures 1 and 2, the base 22 is part of a housing 84 that
35 alsoincludes a frame 86 spaced from the base 22 and framing the touch screen display

24. Sidewalls 88 extend between the base 22 and the frame 86. According to the



[0047] I n use, a received signal such as a text nessage, an e-nail nessage,
or web page downl oad is processed by the comuni cati on subsystem 42 and
i nput to the 15processor 40. The processor 40 then processes the received
signal for output to the display 26 or alternatively to the auxiliary 1/0O
subsystem 50. A subscriber may al so conpose data itens, such as e-nail
nmessages, for exanple, using the input sr face 28 in conjunction with the
controller 34, the display 26 and possib 9 the auxiliary 1/0O subsystem 50.
It will be appreciated that the |ocation of a touch on the touch-sensitive
i nput sur f REEsepbeeMRRneMbedinentiihe sidewells 88 axterd gersrally pEpsndiculardo the
control | er p3de 59Lnd feAFdME BEIThE BaldSRIncRRSE gt g’rbggh&ﬂn fhSt i ﬁé{&ésa%g een
I 50 may I nclud as:

di splay 34. The auxiliary subsystem evl CEs suc
mouse, tr aé@kaghed for inggriien and raryel o foiexamplectherbattery 68 ans the SIMIRIEM eardh

dynami ¢ bubh@asmb%a%ibaaeﬁﬁmm éﬁﬁfeciﬁﬁeﬁ‘?%ﬁ?ﬁé %%%é&%@ﬁ%@%@ﬁqﬂ such

as an al phanuneric keyboard and/or telep one-t¥p (eypal conposed item
may be 25t framemit saadeduieetiarhaolied doeexampie wbha rame@6tin sizad and shaped to

conmmuni cat kapheSHhRYSH Giwh thORHEh E%gh’ aisggyggm%&s@ﬁ ifmﬁputtbps;rsgy %rﬁ’%&rt

operation of the portable electronic devic I s 'substanti al sim
except t hawithifee inpelesupiage 28 ghtiedoughesasermpdisple 24 Bad &y stigplayirgdoutprtdndhgnal s

for transnh%giawaeaae@ze.efrﬁé%m s'eveewtﬁsﬁrgégé@gmdﬁ&uarégwm&e é{&ér?oﬁ‘molr

audio 1/ O subsystens, such as a voice sage recording subsystem can al so
30be i npl eiferigE 2and the figore Shmainkies thedaich sieaarcdisplay 24withiodioh housing:84r
audi o g4 gn ' | | haJis¥ii ot ; e he
i Spl 2 ey o o S e N i ey BPER uad 10
as t he i delits egntemplategddhat the egaes of thelinughisereepidisplayRdceanded supportedbyen

voi ce call i | ] g i ' : 2,
{he base 23 MyHort B R e e L A iny BB RRodferll sl T BB, L
from t he bHedrame 86 is gangraliv geetarguanalthough elbar shiapes are possibl. devrdxempis

extend bet H%%rﬁé?@o%%?ra%?e%‘%ﬁ?fr&d ggg 86. According to the 10 present
i T dewal 15 88 €

exenpl ary enbodi nent, the s _ 3 extend general |y perpendicular to
the bak® 20058l t heheftpueres@een digplapa4ds supporied b egigid gikplay sypmort &hiown) t hat
is rel easa st j ' r : il he

bat tery. e8P ougerel shiiart B3RE A sBREn RN e S inb Bl ERARDEusd'C | o
t hat the béawageor breakisg abigltpuchs®reanudisplay B4.f Therdisplay suppditd9 egrebe i on

nol ded, fo f [ i ' W in
Whi oh i ne_TorEEBPaf sultdfle haSRalhdanidids AR IARRNA! GmiddER3uth 308" 1 1)
t he input Bintedeiecuitbasrd.t ihwilkkarppredated thatitheplosph sareandisplay Zdiisphayi ng

out put 5@n | | : | d i ' '

© ovir 20 et B Binddibhieinciting, e | AASAGNRIOR PRABY pE e, |

t ouch scr eberetn agpthaynmd swifadei 28, overlyingLibengDBdisplay davics 26 ehéothench screen

di spl ay 24
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di splay suppaifedithd éh the input surface 28 of the touch screen display 24. According to the
present embodiment, the switch 32 is a mechanical dome-type switch 32 and is shown in
Figure 2 in the uncompressed or non-actuated state, however, the switch 32 can be any
suitable mechanical switch. The switch 32 is disposed on a switch platform 90 that is
30  moveable away from the base 22, in the direction of the touch screen display 24. Thus,
the switch 32 is also moveable, with the switch platform 90, toward the touch screen
display 24. Each of four lever arms 92 extend from an underside of the switch platform
90 on which the switch 32 is disposed, toward respective corners of the touch screen
display 24. Each of the lever arms 92 is pivotable about a respective fulcrum provided by
35  arespective pivot 94 having a triangular cross-section and disposed between the base 22

and the respective lever arm 92, as shown in Figure 2. Thus, each pivot 94 contacts one



provi de structural support to the touch screen display 24 and inhibit
bendi ng causi ng damage or breaking of the touch screen display 24. The
di spl ay support 89 can be formed of any suitable material and can include
further functional conponents such as a printed circuit board. It will be
appreci ated that the touch screen display 24 is an 20assenbly of conponents
i ncl udi ng, the touch-sensitive input surface 28, also referred to herein as
the input surface 28, overlying the LCD di splay device 26 and ot her
conponents i ncl udi ng optional conponents such as a backlight (not shown).
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the touch screen display 24 to actuate the switch 32 as a result of compression against
the display support 89. The extent of displacement of the touch screen display 24 in the
direction of the base 22 is limited by the stops 99. Application of a force near a center of
30 the touch screen display 24 by a user pressing on the touch-sensitive input surface 28,
proximal a center thereof, causes displacement of the touch screen display 24 toward the
projections 98. According to the present embodiment, when the force is applied directly
to the center of the touch screen display 24, the touch screen display 24 is displaced
resulting in actuation of the switch 32 without pivoting of the lever arms as the touch
35  screen display 24 is displaced in the direction of the base 22, causing compression of the
biasing elements 100, into abutment with the projections 98.



2024, by a force applied by a user pressing on the touch screen displ ay,
causes the touch screen display 24 to contact the projections 98.
Application of a force near a corner of the touch screen display 24 by a
user pressing on the touch-sensitive input surface 28, proximal one of the
corners, causes pivoting of the touch screen display 24 such that the
corner to which the force is applied, nnwgs toward and abuts the respective
projection 98 25causing pivoting of the t spective | ever arm 92. Pivoting
of the lever arm92 results in displacenent of the switch platform90 and

t he swi t ch[®83hwayTte enmpanentsdreluding thegwaeessphdl @@ﬂj@wes@qr@mem%qgsayb@h to
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support 89. The extent of acenent of the to Screen d| sp ay 24 in
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t he touch- senS|t|ve | nput surface 28 pr oxi ma center t ereo causes
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t he center the touch screen dlspla t touch scr I splfay 24 is
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of the base 22, cauSing conpression of the biasing el ement

abut ment wherReR Hispley Shdrevidessa 9@phlc@w{ewsgfan¢éorcteﬁeﬁmﬁ@rﬁ@%on rTchUﬁdmﬂg t he
processer 4dpR)deRtbop p%'bﬁ@ﬁfﬁcéj eSrEs IRt é@?%’{aﬁ afl 5dledtahie ro? Hfé%lptu%t{th&”r e

3 are housed within the 84 tao provi unctional it

port abl e ePebserdnferactien wita t@otouﬁ@@@qutp@ inpidisedeeai2Gplbihe toqchéctet@ucgfﬁpéw een
di spl ay 24-jhncludes the display device 26 5and the touch-sensitive input
surface 28 overlying the display device 26 for providing a graphical user

i nterface [A985LiserThaswiich 3Rrantnserde Bistheeinpdl agAciyation of ewiera32BY Ys$efnal s
when a useppdiRUeeS: 4 %lfff iU FbcS B ‘B?é’ssmg%ﬂ tﬁ% irfefht Qlirfote! At tI?e {o'uE‘rggér @Jm 0”9

the touch Screen dis ay 24, resulting”™in the'initiation o command the
procesbor digplayiRé cen @@nergtﬁ 2&nther sighalynmy tp thevareesssar 49- aphd %Jahemmal can

interface fQiscUREnitdtbR B@Eérhﬁlgnds-r hfe pf'&%s%c?(ﬂos Bl aqjcﬁ]\é'&(?e%{ﬁ ingfRRh RS

graphi cal representations that are selectable or nanipul atabl e”by user
i nt er act i operAPinAtiaref the sighaldens thei syétch Bguwithssigriale Eomdhe fouch gensifiverinpdr een

di spl ay 24% urkd4 -ﬁ*?ﬁssé,’éﬂrﬁtﬁgn@ faated t?r‘/éc?tgxﬁ%%?ﬁ' BECah BRULrediSit (ﬁ%é@bhﬂ@ of

switch 32 by user ﬁllcatlono a su orce by pressin
i nput sur f Biew thataychsavsitivaLibbuissirfees 28 or a result of the comblnatlon of the signals from

20  the touch sensitive input surface 28 with a signal from the switch 32 caused by user
interaction. User interaction can be, for example, the user touching the touch screen
display 24 or the user sliding a finger along the touch screen display 24. Different sliding
actions of the finger along the touch screen display 24 can also result in different
commands initiated at the processor 40.

25  [0056] It is contemplated that the user of the portable electronic device 20 can cause
commands to be initiated at the processor 40 of the device by user interaction with the
touch screen display 24 without actuating the switch 32. For example, the user can touch
or slide a finger along the touch screen display causing the generation of signals and the
initiation of commands without applying sufficient force to displace the touch screen

30  display 24 to cause depression of the switch 32.

[0057] Reference is now made to Figures 4 and 5 to describe movement of the touch
screen display 24 within the housing 84 of the portable electronic device 20. Referring
first to Figure 4, there is shown a simplified sectional side view of the portable electronic
device 20 according to one exemplary embodiment in which a force is applied by, for

35  example, a user pressing a finger on the touch-sensitive input surface 28 of the touch

screen display 24, in the direction of the arrow “A”. As shown, the user presses on the



15di spl ay 24 can generate a further signal input to the processor 40. The
further signal can cause the initiation of commands at the processor 40,
either alone or resulting fromthe conbination of the signal fromthe
switch 32 with signals fromthe touch sensitive input surface 28. Thus,
commands initiated at the processor 40 can be a result of the signals from
the touch sensitive input surface 28 or result of the conbination of the
signals from 20t he touch sensitive input Surface 28 with a signal fromthe
swi tch 32 caused by user interaction. User interaction can be, for exanple,

the user t &uchisatpenispiay24rredimabeneisigp ofjrenprigbleisirctionisdeyice @0ntpsalting nger

al ong the tme&.@wmomﬁ@é@n aépuapzhfs%ﬁmat §4e' t%é?rgg a@meﬁfa@ 0fthhiife fohnger
along the touch screen spl ay can al so resul ferent commands

initiated Hiesame ﬁ%&%’%‘%’l‘mﬁ@e GMVGOGGPMCG i28 %Wcé‘r?b? Eﬁ' @Qj'st%"&l'eq edheiser of

the por t abkdiichlsefeleh Wipfaydtavare @orpr&saBd Cftweb@aaasfea@lfedtfembﬁ.el FdreAdh the
processor 40 of the device by user interaction with the touch screen

di spl ay® 242Jpreaiarried aathaiguehecrean disrlay 24, thertowshusmsean dismay deivolsan t ouch

or slide agbiiRgahe BhaiSide BEtHeGHML 86, A6y £H SdYePoh fhe%bagtets% eﬁﬂs?a&m@ of
signals and the initiation of conmands without applyin ficient force to

di spl ace t Blectenic Hedes 2enindbaiespnale o friguse 6a‘iﬁ§@'%§}§r%§'§?'@iﬁ 199 ople gglitt ch
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t he touch screen 24 within the housing 84 of the portable

el ect r oni cIRlRY 24 a@eg the peaiestiags PRA apd pausmswna of hedeyerPans Aadwnt the

simplifg ed|e$gpéﬁnm,q§dlﬁgqevgtgyg giathe portable el ectronic device 20
according to one exenplary enbodi ment in which a force is applied by, for

35exanpl e, [0058ker Witk mgotagqu hedevenaring £2Aqndhe dghidhand\eids ofthe peigbleace 28

of the tougRce&Hieasvick §@|tﬁé/s@i‘ﬂah matrcsrhﬁgoﬂaﬁ&melmcﬁfsztala@d@m%eéw bfMthe 16%er
shown, the user /gresses on touch screen display 24 proximl one

side of th@MoPAsaEsiag é@tl'-‘?tb?ﬂ EftH%\?WE@"' 3%, resulting in pivoting of the
touch scr GWDSQLSIO'FQéfe@lﬂ P60 B bxdnhisie B ﬁ@hﬂgs Hﬁﬂ&?&%r&@% é%d 8{,§00n the

sane side of t ortable el ectronic device 2 whi ch the ceis
appl i et t oe%wiﬁo%ewrmw fingsr op tmtoa;phrseaﬁﬁb\feégelé@urfﬁﬁe 3. appximately

appr eci at th the @Bhieh8r this @ dohadn 5@ it HeCHirelcforPORthe §FoRPBE NEs ST

screen di splay 24, the touch screen splay 24 pivots agal nst the undeérside
of the fraki® BEr PEssROHIRedadd W%@S@ﬁb%q reguldngiia digplageenesbet thpteuch

el ect 1 oni Coglgy) BRE0 24 EWABINEKAIPLL s RAI e biasiiuidthait R gl ment s 100

on the right- hand side portabl e el ectroni crgew ce 20 are conpressed
and t he toa@np@é$%dtmll§ﬁ| fwr@aaia%irp@ tha&igire thet thedpyclososeemdiselay 24 &

glgxm | 519 Oalsblaéed RWerd feBasd 25 Mﬁ%'nhaaﬁﬂéﬁlﬂgogér%\‘ﬁg X%F&ﬂi%l Q%ﬁm@ﬂyhtﬁ iR st
[ 0058 the pivoting of | ever "ar ns ght han | de
of the por %%}bT@us the touch screen display 24 abuts each of the pro;ections 98 and actuates the
switch 32.
[0060] In the present example, the force is applied proximal the center of the touch
screen display and the resulting displacement of the touch-screen display 24 causes
25  actuation of the switch 32 without pivoting of any of the lever arms 92 and therefore
without movement of the switch 32 relative to the base 22 as the touch screen display 24
abuts the projection 98 when the switch is actuated.
[0061] Continued reference is made to Figures 2, 4 and 5 for the purpose of
explanation. In Figure 2, no force is applied fo the input surface 28 of the touch screen
30 display 24 and therefore the touch screen display 24 is in the rest position in which it is
biased towards the frame 86. A relative displacement of the touch screen display 24 and
the switch 32 of a distance “d” toward each other, results in actuation of the switch 32. In
the present embodiment, the touch screen display 24 is displaced a similar distance of “d"
proximal any corner of the touch screen display 24 to contact the respective projection
35 98. Referring now to Figure 5, the force “B” applied to the center of the touch screen
display resutlts in displacement of the touch screen display 24 a distance of "d" at each



el ectronic device 20, the switch platform 90 and the switch 32 are

di spl aced by the | ever arns 92A, causing actuation of the switch 32.

[ 0059] Referring now to the exanple of Figure 5 in which a force is applied
by, for 15exanple, a user pressing a finger on the touch-sensitive input
surface 28, approximately at the center of the touch screen display 24, in
the direction of the arrow "B". As shown, ,the user presses on the touch
screen display 24, resulting in dlsplace%%nt of the touch screen display 24
toward the base 22 such that all the biasing_elenents 100 are conpressed.
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feedback mechanlsm described above, however. Again, the portable electronlc device 20

includes the feedback mechanism 30 which, in the present embodiment, includes the

25  switch 32 as well as other components for providing tactile feedback to the user of the
portable electronic device 20 when applying a force by user-pressing on the input surface
28 of the touch screen display 24. According to the present embodiment, the switch 32 is
a mechanical dome-type switch 32 and is shown in Figure 6 in the uncompressed or non-
actuated state. The switch 32 is not limited to a dome-type switch and can be any

30  suitable mechanical switch. The switch 32 is disposed on a switch platform 90 that is
moveable away from the base 22, in the direction of the touch screen display 24. Thus,
the switch 32 is also moveable, with the switch platform 90, toward the touch screen
display 24. Each of four [ever arms 92 extend from a side of the switch platform 90 that is
opposite to the side on which the switch 32 is disposed, toward respective corners of the

35  touch screen display 24. Each of the lever arms 92 is pivotable about a respective

fulcrum provided by a respective pivot 94 having a triangular cross-section and disposed



ri ght-hand side of the portable electronic device 20. The |ever arnms 92A
permts further displacenent of the touch screen display 24 while the
switch platform90 and the switch 32 are noved away fromthe base 22, until
the |l ever arns 92A contact the stops 99A. Thus, the total relative novenent
of the switch 32 toward the center of the touch screen 15di splay and the
center of the touch screen display 24 toward the switch 32 is "d" to
actuate the switch 32. It will again be jf?l%preciated that the position of
the pivots 94 can be selected for suitable performance of the feedback
mechani sm Betwaen thebass 2bard the rasrectiva leverain @ asshpwn dehigpeg 6.yt Milka ed
along the GESRERlddal iRY RvoRbAT of 2an LROGRILRELSH Sfifotioh, RaerRas o F gures

6, 7 and 8 to descri e electronic 20devi ce 20 according to
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donme-type sw tch and can be any 30suitab nechani cal switc he switch 32
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al so noveable, with the switch platform 90, toward the touch screen displ ay
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and t he respect l'ever arm 92, as shown 1n Figure
appr eci at ethetlnvar arme 92andrthatavch scregn disply 34 towrdatlbe@@se2§+ Vbe sigiph 99ese her
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shaped to provi rest surface 96 tform 90 for
resting aghiessnt arhkodiase!, ine bigring elemepiscse Spanegisl fodbie respepitvetlewrsiamd2een

di spl ayy 2444, r nis provided as in the
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first-descri be a respective biasing elenment 102 in
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a foam bi asi e , iasi'ng ele
25 touch screen display, causes the touch screen display 24 to compress the biasing

elements 102. Application of a force near a corner of the touch screen display 24 by a
user pressing on the touch-sensitive input surface 28, proximal one of the corners,
causes pivoling of the touch screen display 24 such that the corner to which the force is
applied, moves toward the base 22 and compresses the respective biasing element 102,

30 pivoting the respective lever arm 92 until the respective lever arm 92 abuts the respective
stop 92. Pivoting of the lever arm 92 results in displacement of the switch platform 90
and the switch 32 away from the base, toward the touch screen display 24 to actuate the
switch 32 as a result of compression against the display support 89. Application of a
force near a center of the touch screen display 24 by a user pressing on the touch-

35  sensitive input surface 28, proximal a center thereof, causes displacement of the touch

screen display 24 and compression of all the biasing elements 102. According to the



(0063) As shown, the pivot 94 is |ocated between the rest surface 96 and the
bi asi ng el ement 102 for pivoting between the rest position, as shown in
Figure 6 and a pivoted 15position, as best shown by the lever arm 92 at the
| eft-hand side of Figure 7. Again, stops 99 are provided between the base
22 and the lever arnms 92 for |limting displacenment of the |ever arnms 92 and
the touch screen display 24 toward the 2@§e 22. The stops 99 are not
limted to the stops shown in the figur and can take any suitable form
I'n the present embodi ment, the biasing el ements are connected to the
respect i vePlesgairerabagimentoghen thsi farcerigappliedidigelly todheeentel efthepueh sererar d
the frane I t 92 is
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nmovenent oP2the switch platform 90 and the switch 32 between the base 22
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I n"the rection o e arrow e user presses on 10the
t ouch scr ethe uties pfeagedn ihedsuchescregredispley 24 resiitingiordisiineemsint of the duchdevi ce
20, screen display 24 toward the base 22 such that all the biasing elements 102 are
compressed. It will be appreciated from the Figure that the touch screen display 24 is
displaced toward the base 22 while maintaining generally parallel alignment with the base
25  22. The displacement of the touch screen display 24 causes compression of all of the
biasing elements 92 and actuation of the switch 32. |n the present example, the touch
screen display 24 causes compression of the biasing elements 102 and, after actuation of
the switch, fiexing of the lever arms 92 into contact with the stops 99. Thus, the touch
screen display 24 is displaced about the same distance at the center when a force is
30 applied fo the cenire as at the sides when a force is applied near a side of touch screen
display 24.
[0067] In Figure 6, no force is applied to the input surface 28 of the touch screen
display 24 and therefore the touch séreen display 24 is in the rest position in which it is
biased towards the frame 86. A relative displacement of the touch screen display 24 and
35 the switch 32 of a distance “d” toward each other, resulis in actuation of the switch 32. In

the present embodiment, the touch screen display 24 is already in contact the biasing



resulting in pivoting of the touch screen display 24 such that the touch
screen di splay 24 pivots against the underside of the franme 86, along an
edge on the opposite side of the portable electronic device 20. In the
exanpl e of Figure 7, touch screen display 24 pivots, causing pivoting of
the lever arnms 92B, into abutnent with the stops 99B. Wth the 15pi voting
of the lever arns 92B on the | eft-hand sige of the portable electronic
device 20, the switch platform 90 and the switch 32 are displaced by the
| ever arnms 92B, toward the display support 89, cau5|ng actuation of the
e

swi t ch 32. ofamrsdy He2-eReferiormsw tod igure Seimrfpfce Bt appligdite tre ¢antegtafl §ie lguelor ce
i's applied sbjenfdR ieﬁ/)?@%is‘?n d@,f)!éé%eﬁtrcﬁfiﬁé fwcﬁséﬂeeﬁers %9 ﬂ@%:&@HE@oﬁ%néi tive

|nput surface 28, approxi nat el . he center of touch screen displ ay
24, in thee3fh 6NRORNGA SitHiar dis ofyd” antheigptan as tthfebla@e@ elgmesietodaret he

touch scr e%Bnﬁl*e’%lQé@YAl@’éi'nat\’ gglﬁe' B?&nh ei@hﬁﬁls%@@boﬁbrés@@d bRy G2 Ié%r%‘?rﬂs

di splay 24 toward base such at all the biasing elenents 102 are

conpr es8ed 92jare stqd H@uaptbﬁ é‘&cﬁtsétﬁemr%ﬁ'ﬁ’@m%“ wifgthas displaced jgéer @ﬁjwogcqf &en

di spl ay 24 givicilbs B 268 o‘iéb%'éﬁwehh@f 'Iaassﬁ ﬁgurw hswa@ér%a'f&b@gcqg BEpRd t4
paral l el alignment wth the base 2522. di Spl'acement of the touch screen

di splay 24 helteesseaapAieiay 3. en oag ﬁldsﬂhqrﬁ@‘ Hindis, the tauchseraes displaymt

act uati on ofyotdyahdt tHelundérsiddlofithe fr@ﬁ'ﬁe%n Pram @ppors.lff@tottﬁé’%ﬂesaq Wﬁﬁ:ﬂ the
di splay 24 causes conpression of the biasing elenments and, aft

act uati on &ree isearplipd.@s desrribadaboye. imibevisyeshaymig Fsy@re ﬁ't wed@fhﬁla@tof met h the
stops 9§. Uh schd &Wﬁfér\@rﬁéh fi’l'e&@nlc@YS 3ﬁpllle8 iéjcﬂéﬂ!a@&fg dRBAKE of e (sane

di stance at the center when a force is ppl the centre as at the

si des when Cau§eotgdeves aEppH PR tp pikcly dlapléplae ﬂaﬁ sw@b&? ayeFyEr dhesrsey22and
[0067] I n Figiurg trﬁe to[\@h EQeeR displagRR! iTeds R LBStel mHé t&}éhfséfé%n%?’quga/ 34g touch

screen displ and therefore the touch screen spl ay Is’In the rest
position i ﬁl%@@%apvmma@'&s’eé @M@ﬁ@yﬂphém@ﬁ@aw apRrexdmately/&'d”. The
di spl acerre@Btanqélat.#eemwémbmscﬁ&r?eeémﬁbh%oi @wa?dﬁh@%@néﬁbhme%a\ﬁéh%@e% %pl%/ and

di stance "d" toward each other, results in actuation of swtc

the pr é%enlth%%\'ﬁf ot din toughscree disploy 24dawerddhe Ryitein3? is “dl 'ioee&lﬂﬂtﬁ" Fhec&b\hﬁcbct
the biasings Iynpl %ﬁfﬁéa&d}‘é’mat@efﬂ%&hé‘soé?t% 6f<?hé:bi9&t%%4%antd%€‘deg%ﬁed fr

applied to the center of the touch screen display results i n displacenent
of the toué’ﬁStﬁ@ﬁééﬂaféﬁesﬁﬂddDe piyols Ut aredot eeqwfred i beycerderdiy lasetaderiontniiea
simlar di ?és?@[%ﬁ/e%ver%rm@rgzt he center as the biasing elenments 102 are
conpressed |ternatively, the biasing elements 102 are conpressed and the

| ever ar s [¥8] ar Refeesnet is mw g1adetie Figyirs® e tideegeriys aryelgatranic demiceher
di spl aged akiBdgin Réing % y@tan%eften;besmmt fRn %[ fne 18a 8 f8at thrds@s il SrRL SR eIk ng%m d

In Figure 7, orce s a to the touch screen splay
24, on oneaH %I@"@'H@rﬂé‘aﬁe rnﬂmgrevrph@lytdgﬁmbed@mmdmﬁrg@aacyamhpwewﬁsloaﬁyathast

the unders Hgf'crﬁ%d kit " PPreBhb d&‘%rh@&ma?ﬁsﬁ’r‘%ﬁ BP{H2 éﬁ'@se%?eﬁBSdlﬁi__eQ?dlﬁérs?f‘an Eet he

force is appli as descri be ove e vi shown 1 n ure
| eft side #fe fleﬁ@back mechanism described above, however. Again, the portable electronlc

device 20 includes the feedback mechanism 30 which, in the present embodiment,

25 includes the switch 32 as well as other components for providing tactile feedback to the
user of the portable electronic device 20 when applying a force by user-pressing on the
input surface 28 of the touch screen display 24. The switch 32 can be, for example, a
mechanical dome-type switch 32 and is shown in Figure 9 in the uncompressed or non-
actuated state. The switch 32 is moveable away from the base 22, in the direction of the

30  touch screen display 24. In the present exemplary embodiment, two lever arms 92
extend from an underside of the switch 32, where they are located between the switch 32
and the base 22, toward respective sides of the touch screen display 24. Each of the
lever arms 92 is pivotable about a respective pivot pin 104 located between ends of the
lever arm 92, as shown in Figure 9. The location of the pivot pin 104 can be selected to

35  provide suitable operation of the feedback mechanism 30. The lever arms 92 are each
shaped to provide a respective support surface 106 on an end thereof on which the



10t ouch screen display 24 to which the force is applied is displaced a

di stance of "d" to cause the lever arns 92B to pivot, displacing the switch
32 away fromthe base 22 and toward the touch screen display 24. Thus, the
center of the touch screen display 24 is displaced approximately 1/2"d" and
the switch 32 is displaced approximately 1/2"d". The total relative
novenment of the swtch 32 toward the cenigr of the touch screen display and
15the center of the touch screen display 24 toward the smﬁtch 32 is "d" to
actuate the switch 32. It _wll %aln be appreciated that the position of

t he pi vot s S9lcitddisgecated. cFhg fespesive sypraert pafaces 186 cest aaanﬁtﬁee Bawﬂ% wban ar e
not requir ad fbree RearihBd fc?ﬂhla)foudﬁcs%?@éil\ &&&55924 hﬁe{e?rﬁ'@ecﬁtljl |‘19V§fopaxﬁéw oP2.

[ 0068] Ref erence is now made to Figures 9 to to describe an electronic
devi ce 20 HecBprH §utfecepctObimshover. BagivainpersuriasmiOhinciugdes firgersiiedthet t he

present e \V/
Bl men o e B O B e O o P A i

nechani $m 3Witglf 32 fos displasamentofitorl Fwitsht 33i Infles BrepeoiranbrdimeriderridevRsEti@Ni sm
described ab@/ghap ee\feﬁewe/égabﬁcuémgs BRI L oﬁb@sﬁ‘tbrtﬁ’é‘eﬁd RN krees@gfhncl udes

t he feedback mechani sm 3 In the presen nbodi ment, 25 1 udes the
swi tch 32 &4fager ITheprejestion is spgrsdinns thedpueh sareen igplen@éwhenfteetobsk to t he

user of thgcReh H%Fla? i€InQRs F bGsﬁ'&'V 'a%@er?(%nvﬁb‘ﬁpe@ﬁpée)’tbrlﬂe ﬁ\phpé&%cg&

user - pressing | nput surface touch screen disp % 4. The
switch 32 Aaﬁmbeop?r 89 exiendrm thy bﬁeenaar reawecamnciWéhewvewng fod i s

shown i@ Flugmhg d%#aua&emﬁtma@méf%éﬁ&dg@énme tGdH R &S, agﬂwzﬂhe switch 32

i s noveabl e awa rom:t base 22, in direction of the 30 touch screen

di spl ay 2400681t helt pillleanpresiaiag that paehieyern aren?2 istnjywtakls abod thsrespeddiveend
from an ung%as.ﬁi%@fto &élee%\}e%br@%fm\eﬁmehtsb%m@ereeg th?ﬁé% €8 BRd eceuéme

switch 32 and the base 22, toward respective sid e touc screen
di spl ay 24screge Hisgly2de Theg.distiagesnent of hedpyahtserran disriay 24 by adprseeppliedi vot

pin 104 | og E%epﬁrtegﬁﬁ@oﬁﬂ%stogf:h Eaﬁerll @&Ffag%ﬂ@@the%u%d (ﬁls;ﬁag?ﬁﬁ) 9. The

| ocati on of the pi vot can to 35provi de suit
oper at idn &pntagfat feeétjmqkf theétvsanromhems 9&happlisetian efiaferagoraene side bf tbhaped

to provi degich eaeeﬁfdts\é?ampdy)é bsstPré Q6% &%eqaum&gfﬁvé nﬁffggurf&@ oghi ch the

18 switch 32 is |ocated. The respective support surfaces rest agai nst
the base 293uisspiveing of be ttpls:haﬁ@mqredjsnley 24 euqfdbewhe sidedn whichthajoree is

Rof €111 10" 4 BuOHE o Dy 1Blbath 2% s HBCRUR R B/ AGESIcHY (8. Sho .

Each support surface 106 inclu fingers 10 I'nt er
t he fi nger Bivali® effthe Fﬁ@peetwerfe\eau@par% irdting of tedeves asm$Zoesulisie 5 switch 32

for di spl aQEHEEémQrflt dritee @ gbé&#% per{‘sﬁ SHfo@Sa%Bttmf‘s”’B%ﬂla%E%m&%é‘ﬁlvﬁéher

arm92 1 s shaped rovi eapro site t
with the s@ppway fremt abese 2Rdoyes fee,ttmmh sceeenpsisnday 24 mﬁtheéemmwbazm

di splay 24,9061} dr Bﬁmbféé%n%g R0 ogs?lr%ysdgﬁoh B! @.Eglrc%?) §5‘c§ c?ﬂea sent an

applied force to e | nput ace sto romthe base
near res pe@@ntefeOfémJ@L@h scigen Id@péw 2 bysa geerfmessirm ¢l‘mh3|tnlg3l‘d$ensltlae apeht  of

the Iever n})a]pa ée?u%bcrr?heag{)fe‘éahsf&%ﬁggf’a?ée%%gt ﬂﬂg%&dch smée'nd? lay

appr eci at ed t at e ever arm he resp
25 24into contact wzth the projections 98 resuitmg in actuation of the switch 32

[0070] Continued reference is made to Figure 11 to describe movement of the touch
screen display 24 within the housing 84 of the portable electronic device 20. Figure 11
shows a simplified sectional side view of the portable electronic device 20 according to an
exemplary embodiment in which a force is applied by, for example, a user pressing a

30  finger on the touch-sensitive input surface 28 of the touch screen display 24, in the
direction of the arrow “E”. As shown, the user presses on the touch screen display 24
proximal one side of the portable electronic device 20, resulting in pivoting of the touch
screen display 24 such that the display support 89 contacts the projection 98 on the end
of the lever arm 92 at the same side of the touch screen display 24 to which the force is

35 applied. 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



pivot pin 104 to cause novenent of the switch 32 between the base 22 and
the touch screen display 24. Thus, displacenent of the touch screen display
24 by a force applied by a user pressing on the touch screen display,
causes the touch screen display 24 to 15contact at |east one of the two
projections 98. Application of a force on one side of the touch screen

di splay 24 by a user pressing on the tOUf& sensitive input surface 28,
causes pivoting of the touch screen display 24 such that the side to which
the force is applied, noves toward the base 22 and contacts the respective

proj ect i on86gRI0RGAR BAGE PN P st anmgsiEs sidp ef heqedablpriedrepiedeyicarp In ey ot i ng of

the |ever @Réfh@l@ of BRJitd 1, 't}ﬁb #heh §ale@ﬁ @rggraty zafcohth%tsrtﬁé B&ﬁéét\éﬁ IBRNA Tnght—
surface 106 and thus, displacenent_of the sw fromt base 22,

towar d t he heeRigiHe 8 adesuitpidhe fajco " tb@'fwcqnpa%w H@ rmtmh@ﬂd sigle of ﬂ@ tPuatyl t of

conpr essi 0BcRERRDlay tﬁecmsﬁ@ ﬂVotﬁn@FH?Q{é re@8ectit® Rivief anh OD. w.trﬂhé grveﬁn@aar a
center of the touch screen di

sggmy %ﬁa USEer pressi gi,%
t ouch- s&nsiths lpeeram 2 enuthedigbt- ?J?%S?f pogiallg r‘i’ﬂ%"'ﬁfof"ﬁ ¥ige 200@8%"“ 32
di spl acemmd.glaé&wtﬁégh pStit SRfhcE19BloRiheXsldilé RVEPANRGE, alidyFrdnlithe

projections 98 resul'ting i n actuation of the swi tch 32. [0070] Conti nued
ref erence P§55P1%%lé°‘ﬁ’6fdlih%Q!SB'anUPEPrﬁﬁ%cﬁapﬁ'ég aetuatiomef tbe swieh 8duch screen

di splay 24d74pi n \Wwhén BQ&%b@aMeeme5Me%h&am ﬁe%&%tgcﬂéyn%gtﬂw 2£ 0P e
Figure 11 shovvs a sinplified sectional_ side view of portabl’e el ectronic

deV| ce 20 ResSPRMBPdment thedensh seroendisplay Ré it Seplacd 'ew Gontagt with the appl i ed

fofgex ﬁ@é&.anagyﬁﬁa cau@%sleaﬂg%f%fabw%rrme R2tAMBr AQUSHSENS Ewivéh anput
surface 28 of the touch screen ﬁ@ﬁépﬁ@’ in the direction of the arrow

"E". As shé%hth?h@tbé%’ﬁrﬁmg%éblﬂﬁ 8ch screen display 24 proximal one

si de of th?od?@ﬁtablhff:@lrégt ﬁ@ﬂir&e Qeé{:lpﬁé‘d %Qhe"rﬁii:‘t'&&r'fd& za%f%é/wubﬁgcr%nthe
touch screen di spl 4 such that the port 89 contacts

proj ect i ondizgiay r?"ﬁﬁ'@ teergfase “”tsrféu‘lﬂé%‘é'?e’aﬁ'ﬁl?'ﬁ\éét‘s \ni{e E%ﬁt(ﬁ°§¥'%‘"dfh“fh1'é'5t ouch

screen di Spl8¥d &ivdr@s Waiffidthd 86 bf Bfagﬁ’lg'e'?erﬁé%@mdt%%wﬁ)t A"r‘eﬁdtw@@:sﬁ%&ﬁ%h%fed
fromthe Figure that when a force is applied on the touch screen displa

24, t héSt otfertoyeh sspenifisplay ¢4 and the syilchadaefasdistaRee ‘iﬂqa@vw&@cwtf@ﬁéewt&ne

19 86, al Ofga@fatRAR A sWilh IPNAM Sreséil@nModiiéhtPRE telthacRldadisnay 54 devi ce
20. In the exanple of Figure 11, the touch screen display 24 contacts the

pr oj ect i oncoBagls theerojscions $fapidprde astugiorsofite gwitchhB2.¢ 'é"“fﬁt!i displacemepkofng
appl i ed ongj ehtﬁuéﬂ g&ée#&e9|a§'2qqov95rdttn@b£§wﬂ1c§fsre§%oﬂh§eft% |&/éraﬁﬁvé4a{?ﬁh

pl vot i ng e resp ective lever arm?9 o] Vot | ng o | ever
arm 92 on ﬁab Whgma-fqar&ﬁ@s apriied & ther@ntﬁﬁrot Brm t@”@h %@@fb@‘fﬁl@’aﬂém @@caecre?ne

SWi tchy@2 H%p%?%ﬂ' IQEEBIaE’é(d B%térk'ﬁl%?r& a?‘é%&ﬁ%i@e ]a% a@umﬂé}edlétgﬁdée&t YVR thever

arm 92, away fromthe base 22, toward the l'ay sup causi ng

actuati on €fntepas thgiteush Szeer[ deray %éﬁnfé(?tﬁé*ﬁ%éfoleéﬁt"a g& aed ﬂ%’fﬁs teqleveent er
of the toughns gé e?ﬁusd l5P1oB¥h S6reBh dis P%yl%% ﬁﬁfhe?ﬂ?éﬂ@bé@é‘ﬁer atcﬂf‘atlBHHFfoescr een

di splay 24 i's displaced into contac 10projections 98 and causes
fl exi ng of swheh B2icea tolal disptezententef ‘dot ndtigwa 131 hawrvesthe taice’E’ is applied to

the touch screen display 24, on one side thereof. Thus, the touch screen display 24

25  pivots against the underside of the frame 86 on the side opposite to the side at which the
force is applied, as described above. In the view shown in Figure 11, the right side of the
touch screen display 24 to which the force is applied is displaced a distance of “d” to
cause the lever arm 92 on the right side fo pivot, displacing the switch 32 away from the
base 22 and toward the touch screen display 24. Thus, the center of the touch screen

30 display 24 is displaced approximately 2"d” and the switch 32 is displaced approximately
1%*d”. The total relative movement of the switch 32 toward the center of the touch screen
display and the center of the touch screen display 24 toward the switch 32 is “d" to
actuate the switch 32, It will again be appreciated that the position of the pivots 94 can
be determined for best performance and the pivots 94 are not required to be centrally

35 located along the respective lever arms 92.

[0073] Reference is now made to Figures 12 and 13 to describe an electronic device



such that both lever arns 92 abut the stops 99. [0072]In Figure 9, no force
Is applied to the input surface 28 of the touch screen display 24 and
therefore the touch screen display 24 is in the rest position in which it
is biased towards the frame 86 by biasing el enents (not shown). A relative
di spl acenent of 15the touch screen display 24 and the switch 32 of a

di stance "d" toward each other, results &Q actuation of the switch 32. In

t he present enbodi nent, the touch screen™di splay 24 contacts the

proj ections 98 prior to actuation of the switch 32. Further displacenent of

t he touch @é%réwgmw ¥ol anpthen embgdingent.nh Mapy obthe feathipsd thg rrgsem gmbodinmgnt| ever
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on the si d&s@RIRe P atbéﬁ elﬁetrw%eva@e “hveen eprlying darcedyispr-piegsinggn the

descri bed M‘E@urfddé ztshﬁ thyd ewcﬁ Q&‘é@n WRpRYyId! arnbhwitth82chf B, BF é@arﬁ;ﬂewe
touch screen display 24 to which the torce is applied is displaced

di st ance offechanicy) domesype ﬁwit%%%ﬁncatsrﬁmwndm\ Figyee 12 ljrihe é’P@@“PTGSiﬁWt”O"'
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display 24. Thus, the center of the touch screen 30display 24 is displaced
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Many of the features of the present enbodinent are simlar to those |n the

previ ousl| y ea@s@ﬁhpbefdeewﬁﬁym fadh bhermefiangd are ydlest vith adbinned,flexible pretien ohhed
herein. The&eMlBaglkeARaN I§U@r39m9f92tt9%r&fc?esa§ Ring8 19 JdTRE [%Rleldériﬁsa\ﬁsaer‘er om

t he feedback mechani sm descri b above, however. “Agal n, ort
el ect r oni c1BIeTEVIDE thatare intariaaed to sUpPPE demaitchazcion nselﬁpenem ch, in the

presengg e 4Nt RefeRMgUE BRyurd!§3 SYbd S Pective %%m)’\&*dorlgﬁms%tf nerfeeedmnent s for

providing tactile feedbdck to the user of the portable electronic device 20
when appl ymaghanisir3fdnelyding de igyerasma §2othetivot |Dm§u1t04§mdfth%§n§£‘58 188 argre t ouch

screen di sph@wn. 2ﬂ1 tha_@ Jﬁ%tsﬂgwﬁ?n Fﬁﬂreb% oanro QP%] rme Qﬁﬁéﬁ?dgscaaém?lenon_

done-type swtch s showmn 1A Figure 1 e unconpressed o
10act uat edfingeit®8 lqcraée%wtweﬁn Byo fingaip Jedpl @ea;\tw of therfevai@rpade. Awilbe t he

direction gh,bB8ted that the lever arms 92 and fingers 108 are constructed of a suitable plastic

25  material for repeated relative motion provided by the hinge 110. Each leverarm 92 is
also shaped to provide a projection 98 on the end, opposite the end that includes the
fingers 108. The projection 98 is spaced from the touch screen display 24 when the
touch screen display is in the rest position in which it is biased toward the frame 86 by a
biasing element or biasing elements (not shown).

30 [0075] It will be appreciated that each lever arm 92 is pivotable about the respective
pivot pin 104 to cause movement of the finger 108 which support the switch 32, therefore
causing movement of the switch 32 between the base 22 and the touch screen display
24. Thus, displacement of the touch screen display 24 by a force applied by a user
pressing on the touch screen display, causes the touch screen display 24 to contact at

35  least one of the two projeetions 98. Application of a force on one side of the touch screen

display 24 by a user pressing on the touch-sensitive input surface 28, causes pivoting of



touch screen display 24. In the present exenplary enbodi ment, two | ever
arns 92 extend from an underside of the switch, toward respective sides of
the touch screen display 24. Each of the lever arns 92 is pivotable about a
respective pivot pin 104 | ocated between ends of the | ever arm 92, as shown
in Figure 12. It wll again be 15 appreciated that the |ocation of the

pi vot pin 104 can be selected for suitagig operation and performance of the
f eedback mechani sm 30. The lever arns 9 re connected to each other at

respective ends thereof and are unitary, with a thinned, flexible portion
of mat eri athageveteegicerndisplawy 2¢ suelt thaﬂmsgietpavfmwpd@rcalwmyedarmwewhe | ever

arms 92 ar Rufdr iRl 55109 drdonBick he LEIpBERMbRCAIPRD dhubig pRUIEEr 2 1 or

di spl acene 0074] Reterring to Figure 13 perspective vi eéw o
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13, one of the lever arns i ncludes a single finger 108 | ocated between

two finyer swapfowmrthe h@seﬂ%é@waﬂd thﬁéoucé@éfeeaﬁwlayz% tptaciijate theeswitshBé ésat ed
that the | ?és%g rof‘gc?lﬁ?r%gs@rﬁ‘gg&h 8 8133)@? sBpSorE 8MSAppILESh &fa f%mwetaaalc@nter 0

pl astic 25nmmat or repeated relative notion provided by the hinge 11
Each | ever obhmtazh %f%ﬂﬁﬁ%%%‘bhy BOISPT RIPPiRg an Hiedpeeh-pensitys iyt suéaces,

0pPOsi t e BRid ol ditor ErboidER ckBRshldbaRicht iRt tolkeh sefe@h%gpu@wms spaced

fromthe touch screen display 24 when the touch screen ? I's In the
rest posit FeMactwitirihe prajectipgs B¢ aaé@ﬂfwﬁisaiapﬁ@emrr&ﬁ@h%mw uatign gkihgg

el emenjy or s@it&%?%@i’n‘%ﬂ@%ﬁo&fﬂ@nt 8@&3{’{6% with B&@?eﬂcé‘to Wgh}es@toqﬁpfh%%\?éred

that each | ever arm9 pi vot abl e about the respectirve pivot pi to

cause novefAEng 9B thﬁ@fﬂﬁeﬁwquemﬂwwp@&r@e islapPlisd foenisp of thﬁéelé,%r e
causi ng ”D¥&'@§ﬁ‘ﬁisﬁfa?(t2ﬁes@ﬂ'tﬁ&ﬂhé?ev@?él‘{‘@se@ &&ﬁa&%%re%ﬁeétﬂ@ sid%% ggouch screen

di splay 24 hus [ acenent of ouch screen disp by a force

appl i ed byl®76ker Bueetggrpm@cr@w digelay @d @nddle @@ﬁb%ﬁksfpﬁ%ﬁﬁn'sﬁa@% Beluding theuch
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the fingers di splacenent o e SWt rom t he
base 22, t ovmpensalas fpbim@rdlf&remndiwiﬁcameahofttbe gentguefdhe twcb\ﬁclteen dsplays a

resul rof SRURERSTHRE CHBHRS e S ofe 3R LB YRREI v didis HBRERENRR e
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proj ections resutlng I'n actuation of the
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implementations of the portable electronic device, it will be understood that modifications

and variations to these embodiments are within the scope and sphere of the present

30 application. For example, the size and shape of many of the features of the portable
electronic device can differ while still providing the same function. 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.



novenent of the switch 32 in relation to the touch screen display 24,
reduci ng the displacenent required to actuate the swtch 32 when a force is
applied proximal a side or corner on the touch screen display 24. The

f eedback nmechani sm 30 therefore conpensates for the difference in

di spl acenent of the center of the touch screen display 20 24 when a force
is applied near a side or corner thereof22versus the displacenent of the of
the center of the touch screen display 24 when a force is applied near the
center theggf,s. Thus, the touch screen display 24 is noved towards the
switch 32 an ﬁ%e smntch 32 can be noved towards the touch screen display
24. Absent such a conpensation nechanism the displacenent of the touch
screen displ ay d@ﬁﬂl pplied proxi mal an edge thereof, is
about twice’ the%élsp aggﬁ%ﬁﬁgocgaﬁgwgouch screen di splay 24 when a force is
appl i ed proxi nale bekse center. [0077] Wil e the enbodi nents described herein
are dirgcted to,napty é’rleé‘ﬁ dlis gl%bf%%ﬂé&ga? %&Baéeh&noogf vk GelBliREHeRIt Cthe
device, it will "be un erstoo hat no icatrons and variations to these
enbodi nment @t@heswemudrsmaye hariog ea adigplay tasvise ofind fee tuchsIensitiegD dpguti wiacen

For exanpl L pe of many of the features of the portable

el ectroni c% etﬁggtr:sp%@%feeirEQM| l e still providing the sanme function. Many
ot her nodi fi cat irdnedbackl meshaaisMorespTisingat teehanical wyieh ek |s| eevadawayefremt .
Al such a%ét lo/aRd aRd %APH-BLAARR ‘i”r{zo%t %‘?Jrﬂa@e‘! ednf 0388 i Pes@% sehper e
and scope 0 e present application. 1. An e ectroni evi ce,

conpri ¢9ng apdld@&@b 1o B tpuciceensifive énpull Peifacgy ol ianes: thad cavseshpivoigbmorangent
novabl e relafis ‘f@uéh%?&'énodlﬁﬁlﬁbereﬁ WS Iy ﬁ,%rbglgg digpl ay having a display device

and a touch-sensitive in ace overlying the display device, a
f eedback mechaniopenaton ppmpnrgerﬁs perviesteidda thestiapelc sereemdisplay fmmaraam‘;f theom

t he base t%Y&frnglaﬁvs&?“Ch sensitive input surface, and actuated in response
to 10application he touch-sensitive input surface, of a force that
causes pivotal novenent of the touch screen display relative to the base;

and (5 Oper%boaéétm%magw?aéc&af@gget ﬁgimt 9, WRerdiR WS theshedH aglp%g for

operatlon of the éelectronic device. 1: e electronic device accor
claim 1, weemprisest dglispiaycsvppertdenprgivisigasupport to the display device and the touch-

sensitive input surface, the display device and the touch-sensitive input surface disposed

on the display support.

20 3. The electronic device according to claim 1 or claim 2, wherein the feedback
mechanism comprises at least one lever for moving the mechanical switch in response to
movement of the touch screen display resulting from the force applied to the touch-

sensitive input surface of the touch screen display.

25 4. The electronic device according to any one of the preceeding claims, wherein the
feedback mechanism comprises a pair of lever arms extending from proximal the
mechanical switch foward opposing sides of the touch screen display for moving the

mechanical switch in response to movement of the touch screen display.

30 5. The electronic device according to claim 4, wherein each lever arm is pivotable

with respect to the base.

6. The electronic device according to claim 5, wherein each lever arm is pivotable
about a pivot pin.
35



conprises a display support for providing support to the display device and
the touch-sensitive input surface, the display device and the
touch-sensitive i nput surface di sposed on the display support. 203. The

el ectroni c device according to claim1 or claim2, wherein the feedback
mechani sm conpri ses at | east one lever for noving the nmechanical switch in
response to novenent of the touch screeredisplay resulting fromthe force
applied to the touch-sensitive input surface of the touch screen display.

254. The el gctr O?hag%%{r%@ﬁ 4Bt adidHink Qo Wm B aéi%rf @,ewmrsme&%n&e@'a@fm,

wherein the feed anismconprirses a palr of lever arnms extending

f rom pr oxi spacet hisometbe doudaiscreant digplaywenen apRsot iangarnligdsfosre emdhe dowdh-
screen dis . i t he nechanical switch in response to novenent of
t he touch g%@é@%%ﬁdggyﬁé}% 305. The el ectronic device according to claim4,
wherein each | ever armis pivotable wth respect to the base. 6. The

el ectropi cqdevi NGk 1 , i ol r i L abl e
about b pi ot pi e gaenlerfelily e, tcEiE n BRERY Sl (AR, Byt
cl ai m 6, whlemenhdiepesed betwgencsgachileves geo @nd theoleuemecreenidiaplgér een di spl ay
when absent an applied force on the touch-sensitive input surface. 58. The
el ectronic device according to claim7, conprising a respective biasing

el ement di 8posedhdelentenic davibe hesasding torciaing St weeretirashdeves @amds Bigetadle ing,

The el ectr PéypSnE%Gt\éirPS‘i\gté’}Wemeﬂg?fttﬂe %&h%r@e{\‘@ﬁkﬁfﬁt&uﬁg hhd 6¥&, armis

pi votabl e 1n"respo to pivotal novenent of the touch screen display
towar d$0t he base. 10 10. The el ectronic device according to claim?9,

wherein eagh |ey éePeeg}rﬁzéyMsggia O@ﬁ%&&ﬁ@haﬁérsiﬁ:?aéwlé\@harn?gkﬁgﬁ@éﬂuﬁaﬁ

base and the mechanic ving the mechanical switch toward the
touch screthe dieshanigal \ehétnh,pbetyeemdhe basa andcthe|reechadisat switeh. der me¥Bedheg t o

clai m 10, ek ik LORCABAARANHEby & isopAbh Bubaiger d Lhe touch scr een

di spl ay by eac ever arm el ectroni c device according to any
one of clainms 5 to 11, wherein said each | ever arm conprises a support

surface; fog. suppfLtd g ha Ao i .sWitch
is di sg? acgal ?gé #%Oh{ée%%nfg%ogﬁﬁ géé“chgrﬁomﬁhge? %‘@ tﬁ‘?giﬁé\nﬁjﬂ %FZ?IFQI\?\&HQ?QI: I%] t he
| ever ar s mavablhitowgsd theoipucimegreen display by each lever arm.

12. The electronic device according to any one of claims 5 to 11, wherein said each
lever arm comprises a support surface for supporting the mechanical switch when the

20  mechanical switch is displaced.

13. The electronic device according to claim 12, wherein the lever arms are hinged

together.

25 14. The electronic device according to claim 13, wherein said lever arms are unitary

and are connected together by a thinned portion of material.

15.  The electronic device according to claim 5 wherein the lever arms are hinged
together under the mechanical switch.

30
16.  The electronic device according to claim 5 wherein each of the lever arms has
lifting fingers disposed between the base and the mechanical switch, the lifting fingers of
one of the lever arms interposed between the lifting fingers of the other of the lever arms.

5 17. The electronic device according to claim 1 or claim 2, wherein the feedback

mechanism comprises four lever arms, each lever arm extending from the mechanical



2514. The el ectroni c device according to claim 13, wherein said |ever arns
are unitary and are connected together by a thinned portion of material.
15. The el ectronic device according to claim5 wherein the |ever arns are
hi nged toget her under the nechanical switch. 30 16. The el ectronic device
according to claim5 wherein each of the lever arnms has lifting fingers

di sposed between the base and the nechardaal switch, the lifting fingers of
one of the lever arns interposed between the lifting fingers of the other
of the lev it

screen di sg‘{"té‘rgg/rardrréé?%\gcﬁ (%rr@%}ﬁaafg?%gugﬁg&geh%ﬁ%@%nﬁgé ??%&gﬁ%al of
t he touch switehein respepbato memrhentmgtrfertomrasdrmrt@srdppresgwngcffom@force applied
Lpact Senid hufaldhhe il BGfaact BErb A SATdleD @Y, S18-The o

el ectroni c devi ce acco any one o e precedi ng cl ainms, wherein the
mechani cal switch is substantially centered inrelation to the base. 19.
The el egctropic i I i it ch
s a dove. 0pe HOEisasratE Yetlol debdigflot dnd fne RS plhckitfio TRAE Widenth C
to any onerr@bhamealpwédemaugstahmlimenfemﬂpn|re|ahrg1 ioittebagd. s and a frane
fram ng the touch screen display and connected to the base by the
sidewal I s. 1521. The el ectronic device according to any one of the preceding
cl ai ns, coffri siThg eldchriibldevice denariding toxdaimdi & gvitsesindles meligbaniea) switall is e
touch scre | ectronic device according to claim 21,
wherein thggwgiﬁﬁ%ﬁécgléj é? are continuous and extend around the

peri ph&y of the touch screen display. 20

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

sidewalls.

15 21 The electronic device according to any one of the preceding claims, comprising

flexible sidewalls extending between the base and the touch screen display.

22. The electronic device according to claim 21, wherein the flexible sidewalls are
continuous and extend around the periphery of the touch screen display.
20



