2 TACTI LE TOUCH SCREEN FOR ELECTRONI C DEVI CE [ 0001] The present
application relates generally to touch screen devices and arrangenents for
providing tactile response for such touch screen devices. 5 [0002] Portable
el ectroni c devi ces have gai ned w despread use and can provide a variety of
functions including, for exanple, tel ephonic, electronic nessaging and

ot her personal information nmanager (PIM 1appl i cation functions. Portable
el ectroni c devices can include several types of devices including nobile
stations such as sinple cellular tel ephones, smart telephones, wreless
PDAs, and |aptop co i rSCREENROR ELES TRONIG R EWIGE
capabilities. These devices run on a wide variety of networks from
data-only networks such as Mbitex and DataTAC to conpl ex voice and data
net wor ks su¢to®yy CoBv GiREnt AiphstiockDSEtes\ddhSradinth BDMA2E86N netiver sl [ 0003]
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be nodified depending on,the functiaons and operatjipns bejn farmed.
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positively ingi i i NRU rpyi-di n - erience. [0005]
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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 efectronic device may comprise a base and a
touch screen display connected fo the base and movable relative thereto. 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 compaonents 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



support for providing nmechani cal support to the display device and
touch-sensitive input surface wth the display device and the
touch-sensitive i nput surface disposed on the display support. [0008]
Accordi ng to anot her aspect, the feedback nmechani sm nmay conprise at | east
5 one lever for noving the switch in response to novenent of the touch
screen display resulting fromthe force plied to the touch-sensitive
input surface. [0009] According to another aspect, the feedback mechani sm
can conprise a pair of lever arns extending from proximl the sw.tch

t owar d opposSiUHEjo%fod@éOVé*”Q REChIBNSh SYRRBER *h%lij*%'la&?e‘f'%ﬁ’ aRHIAUsE SERRIGANP¢h i n
response t o suRYEIRIM tHefdiddiey dakelarChe eSudlsepbiaye inb0t M@é@hlgﬁeg&r&ﬁ g to
yet anot her aspect, the feedback mechani smcan conprise four |ever arns,
each Ievereﬂ%ﬂ%&%@ﬁ@*ng fromthe switch toward a respective corner of t he

touch scr eerﬁo@bzﬂpl aD(céd?(ﬂm%Wérﬁtﬂhér%péw i%ﬁeé&bdcﬁ%ﬂﬁﬁsﬁw%é’@&&ﬁ@rﬁe Afedshe
touch screen displa 11] According to enbodi nents, the | ever arns can

be pi Vot Abl @MEIRIGE forf’?ﬂ"'@sth%ﬁa’ﬁfﬂ i repRNISEde MAYCIPOGR! B IRCh SOTEB SISREY t o

movenent of réMnr\gQMtI’ﬁe@b@:@%pgh@ioQMe tdRNYASIHITRphesfac@nd can ext end
under an underside of the swtch for noving the swtch toward the touch

screen di splt28Pnen FHNVHGDY H2NOHRE 486G e th&rfﬁ%dt@‘&h MEEhaHERSANIPBIRERE P Slich

screen di splegr WhedeaBSERN froMm RORMbEHe sQIER tdWard Bﬁp&sﬁhgcé]dé@mhé k(R hisBRieh
surface. A biasing el enent can be di sposed between each |ever armand the

touch scr eeﬁ'sﬁiaé’;f?wov'@@thﬁfé”'qcﬂé@E?a?@R”??e@Hﬁ?l‘{eé?ﬁrﬁ%th%%ﬁh scEeed FRIRY- or m on

which the syedwol lSA@Hcﬁdﬁ@@ﬁﬁyetEh@theF §é/p§éfct %@ﬁee@@ébkbﬂe&ﬂa&&ﬂdcémg@ﬁwe fand
can be unlt%\%avvlththe hi nge forned t hi mat eri al. Each of thelever

arns can in 8rMS: eErth VES m@geraﬁwg%g@dh%éw%ﬁqw%a FREPECVE P R H ST N ¢ ch,

the |iftingtduch@ersentfisphiyeopinolig theyRitchah MBspoRt @ IDNseshRoraRtoLitiesdrbén | Ng
fingers of the other of the Iever arns. The switch may be generally

centered w ?ﬁpWspect 25 to the base and can be a donme type switch. [0012]

Accordi ng t gocanpt heAco@scp taermhcﬁmeﬂ@ythaee\wrgwgeﬁwae RUeBlsSsiREFodi spl ay
that includes a base, devi ce connected to se and nqvable
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BRI EF DESCRI PTI ON THE DRA z e &?l Errb |rrents of the prese

appl i cat i on R4S GTIAMBR! FELEr %F@Yaﬁﬁfjéheotﬁ’l%h SgiiceR display.
referenge tohé F@dab&mhaﬁhrﬁr@%@%mw@bl@lﬁor[nﬁ’@ﬁ@h;dﬁlt@el%ﬁltdh issdigbokef). Vhew

of a port ab,e(\a/ereér?ncstJa%%echlggevd ogetﬁgggrqcﬂze?rgbe um%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 switch may be generally centered with respect

25  to the 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



exenpl ary enbodi ment, 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 block diagram of certain conponents, including certain
internal conponents, of the portable electronic device of Fig. 1; [0017]
Figure 4 is a sinplified sectional side view of the portable electronic
device of Fig. 1 (not to scale), show ng a force applied to a point on a
touch screen display; [0018] Figure 5 is inmplified sectional side view
of the portfé?@pgl%@ﬁ"%ﬁf”@” é‘(ﬂihc?@rtéﬂn h“i@“lfﬁgtwef ghewn in ghed griine faHb®i ng a
force appliedrddedfPRbidtiopn the touch screen display; [0019] Figure 6 is a
sinplified section side view of dportabl e electronic device according to
anot her enbd®®tRnt [ig8te 2 &5 aeigpblod saptionm sidegigueofthe odalie sisctrepiggevice of
sectional siFe MingWoekalhe portable el ectronic device of Figure 6 (not to
scale), show n a force applied to a point on the touch screen display; 15
[0021] Frgul@®li s Higgienpisia blask @é@ﬁanbwaﬁeﬂ@irbr@mnwf@fm@'ﬁéms@@fta'm'rétema

el ect 1 oni ¢_depeRet, orfidsiich (BOToriOdsal Grigshowing a force applied to
anot her p0|nt on the touch screen di splay; [0022 igure 9 is a sinplified

sectional s8I ew gtrahis perphliadsestiend Istﬁfﬁl"(*,e"ﬂ@ h@@od@i@@@le@;rﬁ@lcldgwygpf
anot her embegy, r’fﬁﬂbtt@%@éxe %h@%b%)forc%%p[pﬂ@@?ﬂagbﬁ%@a l&jch%c%eh%lpra\ﬁw of a

portion of the@gorta e el ectroni c device of ure ure 11 is
a sinmplified%&t; o'ﬁ'él"’es‘? g W@W%sffseph@ﬂ%éwﬁafuﬂveoféhéép%w@*e& we@evwe of

accor di ng t ¢id. Nqn6MNBRdAIBE RhowiAg\WTolde dppied & Hpéifén &8 15GaH RleerSl
force appli . poi E}[a 0?1 Itﬁe ?oucdk?pgcreenp I| spn 25 [0%825] Qf}{:‘?gure 12

is a sinpli f‘?‘@@lsec'f‘%'ﬁaﬁ s faplfiesviestionsige veant e Rargeler YRFtEorifeli e

accordi ng t ac&drilinh 1@BRGAET crBpRAdEAERAbt onRbleh,0 scal e); and [0026] Figure 13
w of_a portjon of the portable el ectronic device of

is a perspe Vi
Fi gure 10. &92@%8 'Wed\lsepswﬁreémewmmvwm@f 99"2@*]"3 pteciipyi dgwce of
appr eci at edFigued 6 {6ut t6 bomé) §}hd\Mn@Eq’or%b%bFﬁéﬁ ©fa ;bdlﬁtlb%tth@ttmn scv&w@smay
consi der ed ﬁ?‘ﬁd? rllgte refer ence nuner a be repeated anpn

c

figures! at ld9wE G s Spomaified S@Ffﬁmﬁﬁsd@v & t%ﬁﬂ@%b'e ?WCHBHFFFHHG of
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under st andi gg of the enbodi ments descri bed 35 herein. However, it will be

under st ood PEKose of ordi nary skill in the art that the em_)odl ment s
descri bed hpyogen megighe Pk achimpRdWetivhal siib RSy SRS bbitabisleleairbmic dbc®t her

4 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
g;
[0C24] 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



i nstances, well-known met hods, procedures and conponents have not been
described in detail so as not to obscure the enbodi nents descri bed herein.
Al so, the description is not to be considered as |imting the scope of the
enbodi ments described herein. It will be wunderstood that the exenplary
views, particularly those shown in Figures 2 and 4 to 13 5 are not scale
and are provided for the purpose of explaq?tlon and understanding. [0028]
The enbodi nents described herein generally'relate to a portable electronic
devi ce having a displa | es of portable electronic devices include
mobi | e, or iffd#nes| well- émcwm @ggwog@rﬁmm%ms o enarestsayh netbgrigdgssribed in
cel lul ar ph I d%qya i1 Z-£

di gi tal ass?@%ﬁﬁ%ﬁﬁgﬂﬁﬁg %%%Fp%enab egﬁmgyﬁégg@ggEgﬁgﬁgﬁﬁéﬁgﬂgﬁ mﬁﬁﬂq%nﬁt
[0029] The ﬁ@b?&@n‘éd@ﬁé@wlﬁﬁm e veens otdye pabadimpotagppciathgieibatti v beevi ce
with —advanehdeaiod GaTHY Bi&abbRNVGARHRH i ShdBShbih IR PRRPA d 1y tO
comuni cate with other portablé electronic devices or cofputer systems

t hrough & néf&wopikscate andeais pegvidad fosthathusprse of ksplporicaling widestansiiide devi ce
may al so ha ec I [ epandhrg on
t he functi o!g(l)zﬁj p?lg%@hqbbé%ek% dgés%gt‘g\étd’%rgﬁ q]eﬁgfa?gﬁ%’%qutgv@cﬁgbi it mahfabe
referred todg¥icahayng arﬁb%%@g\éh@ﬂlléwééort@iq pleciienic pedeas, m@lu@%mpml%ror

t el ephone winkRakiad %F@és%%mﬂjrﬁ@a%hIdlebltcégguc@a%ég%l@%énd|£+t;%ﬂs§ c%ﬂ@laf' ance,
or a data communication device (Wth or w capabilities).
The port abl EMaragdiangni wirelers\arganizaiy. %fg@%éigéalmﬁﬁiﬁﬁm%wdééﬁ&'é enpklRdut
mﬁreIesqocoqgu%bgggbﬁpu@gggghhbmk@s as a 20 handhel d el ectronic gane

devi ce, digital photograph bum digital canera and the |ike,. 0030]
Referring t 0429%ur e’s‘hqp@r@bﬁ efaﬁml%é@wﬁwm@y Ge A twe-waytasmimicatios gevissenih

enbodi ment 'agveﬁlcl%@rdfa?é)&cﬁnrﬁhﬁ@étfo@nrﬁa‘éaglﬁt\’éSQﬁclu&lﬁg 'tHbdéaﬁo%Bﬁ te%e%ﬂmlaét@mﬁ he
nuner al 20. el ectroni ¢ devi ce I ncl udes™ a base a touch screen

di splay 24 eiﬁmeeﬁ@de eleciraric dpgees wwtwawn@ theugh |a\}“eefWWé§rCéifénSCﬁW@F
touch screeBi@bs oy p%ﬂabi@@lé@%ﬁlc%ewcé %%Yaigosh%vﬂqg%ag&llﬁﬁ% Slow voice
touch-sensitive input surface 28 overl g%n% Glscl"rgl ay device 26. The

el ect roht ¢ B@VMEICAHON. rQﬂP@a@@Qé?”ft'é%H{ﬁ\& oHavif el pectabtg flecteonidni t ch 28
noveabl e rgb@atd EmbPbl Kehas® 22a B rﬁ‘@és%@ﬁw?%v?c@ 4 GRPR8Y Bad&, é‘@@ﬂdteﬁat' on
of a force to the touch- sensitive input surface 28 causing novement of the

touch screelf'?RNgppayjthrata mﬁ&a@ﬂﬂmablilbwéqﬁ8§ laie@aﬂuaﬁa&%@a ¢t @dn t he
touch scr ee&ﬂh@ﬁlc@ﬁoﬂ&eﬁé@{vﬁtﬂ%rb@tﬁ@utztgleij%nyg&i BRfi&d) Pk Q@ﬂéb'iheel@!:t?&‘l‘-lé onic

device 20. The touch-sensitive input surfacée S connec ed
processor 48¢fe PR ab%@rtt%P@Teéa'%é@\ﬁ@ﬁww&hwwr@tesg@omﬂwn@aé@rmpmhﬂ@?s 392

[0031] Ref eﬁér‘nd&ld“él%t?&w;d:g%é@e@set fa?ph&o?ﬁéﬁ%l&hﬁrd?dltai @an}i’érg%lﬁd@lh@ﬂ(eam of
exenpl aH)\é@enbodl ment of a portab roni c device . The portable

eI ectronic Pte PoeieItRbigsres hivnmben dectosinsinyisst ‘é’h'é}[]é%tr@sorﬁﬁé”pr ocessor

40 that congmeb&inicheisevsdrible éi@ctﬂi?ﬁf@éw@is%dst:ﬂ%d REehERD By Bleafimanl £0. deyd ce
20. Communi cation functions i ncl ud |ng ata and voi ce communi cati ons ar e

perfornmed t HPBIRIHC devienARifckies 8rPasaByrsdentouch spaemdisplay 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
to 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



5 received by the portable electronic device 20 can be deconpressed and
decrypted by decoder 44, operating according to any suitabl e deconpression
techni ques (e.g. YK deconpression, and ot her known techni ques) and
encryption techniques (e.g. using an encryption techniques such as Data
Encryption Standard (DES), Triple DES, or Advanced 5 Encryption Standard
(AES)). The comruni cati on subsystem 42 recei ves nessages from and sends
nmessages to a wirel ess network 1000. In this exenpl ary enbodi nent of the
portabl e el ectronic device 20, the communication subsystem 42 is configured
in accor dame@lwdtth/thh@O{mid@alecsyam@iﬁvsf:@QOwablbbeie@@mﬂrl@ﬁwh@ndndﬁqmm bxand
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i ntended to us her suitabl'e standards t at are developed in the
future. The p@nﬁ@e@wtrpmnwewoﬁﬁ@dﬁewgwmmlqa@mnib&yatanb@ sulesiigerechim2 with

the Wi el esBcRehuAk, AR E160 29k Do BRI R581H ARadACRY cquency

(RF) channel's, operating accor I'hed protocol's specified tor
GSM GPRS coﬁﬁiﬂkﬁt(f&tdlmﬁ%rvlcw (Cﬁpﬁﬁmwnﬁ@'ﬁadfhe @SW@BBSSW@%@%M@ Kashwedds are
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1000 associ &nbansictPetp &M ENETeineet (BREE) gavilpierszd Mosila Ta M GPRICHKIE| ess

network in g%ﬁz\;mc?ef[(ﬁfmtgr el xﬁfgﬁdgfﬁ%'sﬂpbeﬁb find, rbﬁi Igésoeh@\?éu"\ﬂéktﬁemm al so

be associ at e pOI’t ectroni c evi ce I n varl ant
i npl enent at haves sinTitadtiagi tp fleg esfvork hnbavier d%w@péﬁgr%mdﬁtw“ elsatberpgepsdood

enpl oyed i nﬁk‘ﬁg%’ongékl !éHanGEPf@ ltf‘?at tfﬁ@é@ @merr}%s éé"cﬁt?éoqﬁelﬂeatr&‘@ﬁé‘rﬁied to use

voi ce-centri W TIel ess netwo e networks that can support

both voite angoter aU’t?@fﬁﬁiﬁnCtaé@$ hasarsdaveloped imife futyry Jhe alirelpss dnkt at i ons.
Combi ned du%m{&?@ %;em{rkémbé}%%gsws@ém 4%rvﬁthrl% erbr@sé ﬁ@mﬁo?k 106@%@@6&35' on

Mul tiple Access net wor ks
ment i oned abd e) MmogndifengntiRadip Hﬁrwiegéhé?%kqf@ﬁn%lgc)peﬁ@mm%@rdvngdé deﬁmi and

UMTS. 30 SORRQINeLnd R ASSAIGIRE Ruf Aillfdtions W KSwdrEhulR ofiibboi80fodk!.

Mobi t exTM a t aTACTM net wor k conmuni cati on systens. Exanples of other
voi ce- cent r FRangiseare §apaie raéswnp@nurwé)qﬂéplwaﬁwﬂ@b@ﬁwmwa@mmﬁns?%@wd( PCS)

net wor kg | i ggc@%mdga@co%ﬁh@émsw tiple Access (TDVA) systens. The

processor 4 | so interacts with additional subsystens such as a Random
Access MenoldP3gRAMAlNeugh thg \&I@iemﬁiwyrmwoot%oggteal%tm reytalie\ie@rops davice
the input sgpiasestfcrid dreibid ANoHRWhE RUERBIan I FmSHBRNS LetBr Ykeless
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,
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 Multiple Access {TDMA) systems. The processor 40 also interacts with additional
subsystems such as a Random Access Memory (RAM) 46, a flash memory 48, the
35  display device 26 with the input surface 28, an auxiliary input/output (1/0) subsystem 50,
a data port 52, a speaker 54, a microphone 56, short-range communications 58 and other



a data port 52, a speaker 54, a m crophone 56, short-range comrunications
58 and other 6 device subsystens 60. [0033] Sone of the subsystens of the
portabl e el ectronic device 20 perform comunication-related functions,

wher eas ot her subsystens may provide "resident” or on-device functions. By
way of exanple, the display 28 and the input surface may be 5 used for both
communi cation-rel ated functions, such as %gtering a text nmessage for

transm ssion over the network 1000, and device-resident functions such as a
calculator or task list. &0034] The portable el ectronic device 20 can send
and recei ve dggreranbyatenstl.si gnal s over the wirel ess network 1000 after

net work regirgf4s3t i 08oQ%E o@%&%&kﬁerﬂ%?@@‘ﬂoﬁ%ble%@edﬁﬁﬁ J%@%@ BYPHER

Net wor k access I's associ ate a subscri ber or user of the ortable

el ectroni c @emmiwicaion-Telated dtalipgs, vheRRscith¢eaubaxsionelimfy revidhdeydey efit
enmbodi ment, LhhRRAARbEs. %ﬁ&é){ S Erey k@d:@aﬁ%n@t@ l%ﬁ@u%m@@ﬁ%y% (i.

Subscriber ‘Identity Mdul'é or a Renovabl e dentity Mbdul e)
i nsert edSi nugedfosbpihRINMVNURigationfrateéeBYNEtiPnGy Yish %@%W@@W@P@S%@?ﬁ%

net wor k. The gkMsBbh %@@cﬁg n@t%vdr@ 106, atn)ﬂr?ﬁavrl:? r8idént SRRYERS L Mads a SABUihtoE8F d”

that can be used to identify a subscriber of the portable electronic
devi ce 20 atrfkiligt per sonalize the portable el ectronic device 20, anong ot her

things. |n {iesapr R poHEbRsbiEBRinid B6/R0T0 B Sorfd Sl EOAIS cSlfivuARARS, | 5 ot

fully operational for comruni cation wth the wrel ess network 1000 w t hout
the SI M RU Kddak@vese viglgssseiwerkd 0Ph afte) rpﬁtmkwgﬂéwmzonaﬁﬂ@“%ﬁfOSﬁWRU M

interfagg Gﬂav@b%ﬂ%}ﬁm&%ﬂ N&Woﬁ@a&%@@&as@bba@ﬁ%ﬂé bedcass dressr of%@‘é vi ces

may i ncl ude: r owsi n messagi ng such as e-mail, voice mail, Short

Message Ser \?PE‘@bI% sies}romfagav'%rz@ i edldpriifWe subRfrngr TEedine® e IRESPNT Mor e

advanced SeEaMib%ﬁi%wéﬁWhé %@r‘téﬂ?@ele@ﬁ’brﬂ& d8¥ics8b sed & %h\d/F&ﬁMVdaG@sﬁrmda S@«b@@nbfeer ce
autonati on. The card i ncl udes a processor and

e O ety ot Ui RS Vel LR Mot Mg Pasisered M e iSUM

SIM RU M i ntgekpe®484 orddr td §om%§n§:9{é%:ﬁfia hetlohe TRECHREOM 48d d2Ns BRE§pet O
identify the subscriber, the SIM Mcard 62 can include sone user

par anet &f s &lie Roragntiendl rﬁ”éﬁl"ha@ﬂdoﬁﬁllt cam)me HeedSerdeitinpa subssaRel efyhe peiaRl§ . An
advant age ofgesbilg dbNse S %BHJ bé@@rﬁéjzz@%wé §or¥a@%¥ el@ctﬁ#ﬂS@é\h&efO iandt@tother

necessarily bound by sin si ca gPrta e el ectronic device. The

SI M RU M cafingsey tﬁﬁw%ﬁea?@“g@mn’wgmwogta g elqayeniciderise Alt's At Hbr a

portable el Sﬁér%ﬁéﬂa‘?fdi%ﬁhq@rﬁjrﬁ’c%taﬁﬁhj:th the3RirbiBsd HEllvBEk FjoabiaRit trersieaRendasn
information and recent call information. Alternatively, user i dentl fication

i nf or mat i onS¢dRY @P%%@%%?HM@WO& o Bia he SMRWMistrstage £4. a splerssBer cane

port abl &) el 8&dds8 Rl SuBRYibEE s@Ricks. SerhRbS Biay IRARY %b%‘?&/\h&ﬁ? and rdashdisesuch
battery interface 66 for receiving one or nore recharg 5 e batteri es 68.

In at | east2s6rmeal. ¥pipdaiaftentat Wﬁ@&%@?%'ﬁ? (8HSeandgdul ﬁ'ﬁr’\ﬂeiﬁéﬂmgrss?r‘(/\ﬁ%
an enbedded(Wiieh ARS8 @RSSMed 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 batteries 68. In at least some
embodiments, the battery 68 can be a smart battery with an embedded microprocessor.
35  The battery interface 66 is coupled to a regulator (not shown), which assists the battery
88 in providing power V+ to the portable electronic device 20. Although current



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 7 technology nmakes use of a battery, future

t echnol ogi es such as mcro fuel cells may provide the power to the

portabl e el ectronic device 20. [0036] The portable electronic device 20

al so includes an operating system 70 and 7softvvare conponents 72 to 82

whi ch are described in nore detail below The operating 5 system 70 and

the software conponents 72 to 82 that are executed by the processor 40 are

typl cal ly stethedlogn mekperss stehattay duerstechnaegieneudn asshicrretvst gellagnayahi ch
altern RITR r simlar storage el enent

(not shown) %}é%{é t%e%%w@ e[ﬁQpBHétﬁg artB%CI(dlg%p?em ate that portions of the

operating sy&d36h 70Tfam@|ortabée elg@tfqmﬁ@vl@aaa%@lﬁ@m@dw ap@pgmEting systers’ sHEki fi ¢

devi ce app! isGRlh @0BmfRheRR7b%0 bBGHR are MRYcldRe ni-RIBOGABbIY, TRZESHAIRY O 2

vol atil e store such s th R/I er software conponents can al soO

i ncl udeds asystemwid anddhemﬂwwetqwmngkfﬁlmé@l 8Rhhatleee axacutqdinaing mﬁésww@et

of software fotol ) el i lo8

i ncl udi ng da?@@g!cgﬂ{%?@ I%%rﬁ%ﬁtgatl or%%gdg??E@t%ﬁsﬂq&vf@%%%%ﬂ%@y be

instal | ed oRltemetivahobe alseac-enlestanmiy ERAM) ioe eindler sfardoscelemnentfasiEaW bir e.

Q her softwssgmédqa%@&wm el ol mggﬁ@ﬁégﬁh@wem%@%emdmathean be

any suitable software program-t a use ortabl e

el ectroni c defwae ogmppae@éﬁa tafa, st@b@is\ﬁ@e@lfl@d@\ﬁ@m@@ohﬁé@@ﬁg@@paf\%mf@e& may

al ternaﬁove%e%é&aﬁlgnoédée B AR &eé%ﬁ}wa%nhgﬂmwes oiet éofm@am to those
skilled 1n the Messages ave been sent or received by the user

are typical pymﬁvraﬁrré@cama!ﬁ% eﬂﬂcé-ﬁiﬁfd aeivory) ewefto thpsesbilled sl Bearfect r oni ¢
devi ce 20 ofggugie OfMub%@{ &fast%hﬁra%é’ﬂpﬁgﬁio‘%%ﬁét doﬂtrgl%arsnﬁ‘déwfet@éhﬁions

el ectronic deV|ce 20. In | east sone enbodi nents, sone of sent and
recei ved nedshying dﬁé@ab@\f@l@@p@awmti@v 9Pﬁ|*|eéﬁ*ﬁrl5h‘é”“d“é>&mé@ @@*r@tﬂiﬁd ggthen a

data store ghade el%%ﬁ@r% @Eﬁge E?’%hn R ﬁ%huf’é?thré *@ﬁh&oio‘i‘t%@a;%l%éﬁdr@%&ude

device 20 comuni cates Wt he software applications can further
i ncl udela deviessage apriicatierul 4 thab cambe pay swinkle $AMEFRRIASHHT Nia alews 8 PER)f78,

and ot her syjdablgimeulRt cféWe ShigWahd a-rl{E"?ecgeﬁleqﬁéfét%icsﬁw@&ﬁg@@%r%ug6

provi des persistence, 1.¢e e device state nodul e ensures that
i npor t ant  deNerpativesexist @rém%measa% aperieation drtasrie weh iiﬂowmh%e ﬁlﬁléeq ipdla

menory 48, §Q mb&dbel ﬂ%t‘ﬁé&@béeﬁw 9% oFFb%Ew\é@%g tﬁé‘@sé?%rré aRlanebRedd AmhEflash

device 20 is turneg | oses power he PIM 78 1 ncl udes
functi onal i fEnfasy 4%@@@.&?@@@*9%“@%&@%@ @aréome@%eroma@e stqiees Beenbint he

user, sseh % pdridbietMctidnil dfitel®. 18 a'fr%'alst, sdﬁ%’érﬁﬁé&meﬁ%l endialor B\eedinsany/ 0i ce
mai | s, appomtrrents and task itens. &lcatlon has the ability to
&

send and r ERSE1VEE MASEATSS DAY b@ﬁﬁ”?%éem\ﬂi’t?’élﬂ'é’@s eXise 101560 as pl fdak Horetdns
may be sea%@%éédeiaté@ﬁ@&rs t@ﬁh thatRe RbARKIZ @fbctrBRE ddPidae Eokinfurlidedbvitie! ess

network 1000 with the portable
[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
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



el ectroni c device subscriber's corresponding data itens stored and/or
associated with a 35 host conputer system This functionality creates a
mrrored host conputer on the portable electronic device 20 with respect
to such itens. This can be particularly 8 advantageous when the host
conputer systemis the portable electronic device subscriber's office
conputer system [0040] The portable el ectronic device 20 al so includes a
connect nodule 80, and an information technology (I T) policy nodule 82.
The connect nodule 80 inplenments the 5 conmuni cation protocols that are
required fordvatagRausaice the Bestoonrutalsvrier intha RPricdRIBHI U MGt h t he

W rel ess |nfs[jg§gr(bgp§ gﬁ,@e@&qp@[@ysﬁ@éﬁ system such as an enterprise system
that the portable electronic device 20 is authorized to interface with.

[0041] The d&ffct hdripprativelpreonicieevier S@aisainchles agpaneeidnodde Phtasgraik ed
with the p%fbﬁbét%n%&ﬁbro@?' Iﬂg@nefy%o?&e 89 Bld Qnthenfid 8dnepiehests tini C

device 20 to use an services associated with the enterprise
system The CEBWHERE !%atﬂt%cowhaﬁ 8RR fbihedprtablerciadtirairidevigedPde 20 to

establ i sh apc.gRdmiQienth %%F&ess@%%ﬁdcl&@%ﬁ&jan;?ﬁém%%tér%t EQéh & PeeMbidist he
host system A subset of r%g@ ications for_which access is provided by the

connect nodsyreeBotehhenerigslediedropigsievice 0P relpodsthiiaePsomtthe  host

systemto tigoda9rt abhec/irRet homiie ad%m&s@seﬂshhslsqm &R uéqn@grene@wm fRl ess
or wired 15 manner. These instructions can then be passed to the IT BOl icy

modul e 82 t §OHRRle ElpctRBC dewR RE (R QU biheqToreiS QRATIoRs GRy oo A0 IS ENY 8 ber 1

SOME Cases, of fvicds B JcledRER IR SAdpASSHystdIf. TG rAEEIMEdN Bediigmnmect i on.
[0042] Ot her types of software applications can also be installed on the

port abl e eP@@@?'@ﬁie@fra@Qldéé'C?@O torgeiallishsm sisrle-gpece®: pPeREN R FDe third

party appli egfhmhRifoatidhbpb w:t%Qh@h@st%?g@% af duBkettdi@ppRAUORLIOH WBicAfact & is
portabl e el ectroni c device Exanpl es of third party applicat,i ncl ude

ganes, cal cAIdGEdy the PP”QqCég’Od@‘P@O Fanousysefiie pé%ﬁjmi?qyﬁéPor&Bﬁlnij% Pm&h‘% can

be | oaded oRb& dyBRnPRIthabbearit Q@Efr@rﬁlb@eﬁ%f QGeT hig8art b aeERinad wirglasd ooitadof
the wirel ess network 1000, the auxiliary subs stem 50 %?g%daé& tBort

52, t helShoPANPghdBesRatiAtions F@h?e@&@%ﬁ%‘i’ﬁ%@e poligyymest

devi ce 25 SUBURIRIBHER theldbvivel doexitlinktilaly, iMs@RPLALA! tHeNTipaséyaldaitd &dn also
increases the functionality of the portable electronic device 20 and may

provi de enhBféene BﬁercPeWir%C‘?’lﬂ%Wrbns conmuni cation-rel ated functions, or

bot h. For emm! €, @%ny@e@@f@ﬂ#@da@@bb&%atz@%dn@éd B Fstal¥d R A orelbRct roni c
commerce functions and ot her such financial transactions to be Rerformad

using the pBEFiBNe daYier P oiege galivare anplicalions 6o s thisePalpPIRICNE MU D es

a subscyg beprd &itafidf Sleth&NEATulelIf I Porib LY EEF I de QY DT CERIMPIOt bivare
application and extends the capabilities of the portable electronic device

20 by provi BRRGARRIcAiSdreds Mmet calHiaiRP e itiRMmERads to the portabl e

el ectroni ¢ [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.



device 20 other than through a wirel ess communi cati on network. The
alternate downl oad path may, for exanple, 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 conmunication. 9
[ 0045] The data port 52 can be any suitable port that enables data

communi cation between the portable el ectronic device 20 and anot her
conputing device. The data port 52 can be?a serial or a parallel port. In
sone instances, the data port 52 can be a USB port that includes data
lines for dqam&i]r anﬁﬁ@ﬁata%rﬁ%dsmp#eyad# s'lﬁablh@fglrﬁﬁétlemé@wis @_ataacamu@baszt%@
current to rge the hatte of t portabl e el ectronjc. devic :
[00a6] The BB b get ik AlREe PoNES SBEY SPRESE BROTBAE o Satd por
conmmuni cat i gsrz cah@lcwesdt sauh bea p@’ﬁtl@hﬂoﬁ. el fﬁxﬁe{l m@iagcébﬁmec@taaomg o?'gfbfgef LESB
systens or devices t t .t e of the rel ess networ 00. For .
exanpl o, t hEOS B RS R RS T S25Ier # # SRRl Bk hebeameiodge S ataing
cih rcui t ssandugemniioBeays thobatErp st of fRYRrEPRIBIIRAL @Rice 2O, Exanpl es of
short-range

nication standards include standards devel oped by.the
v ar ed DadGORTs 0 5 HER-BrBBRS TR B S T HE 809 T PRI
st andar ds deeslcepene pb?(ad!&EEctrbzﬂ@d@\]'icé EO Hee diff@{jdr@@ﬁtargé_osagm@és, &madéutgise ah
text nmessage, ap . e-nmail nessa r.. we g 0 ad i s processed by the
conmuni cati R gﬂfggyvgqegerﬁsw?%g%Pﬂﬁ-ﬁorteaawﬁé, % %@g@?;fg rﬂg‘f '“?‘Hée flocessor
4:) then pr ofm&&s@;‘sdi\m&e air&tiﬁésweidte@ii/cgﬂaiksbémfcd}hl;ﬁdﬂéhtstfer éﬂgﬁt—rad'tg)é pbmmuaﬁslamsn.
alternatjve to, t uxiliary 1/ 0. subsystem 50. A sybscriber ma
Compose tat FPTBIES O SUh ansS GOmERAISHISE SEEEAIR o BN S ST YRR B
surface 28 inmrarebDpiaissboation (iDA)hBlueath, ahd dte S30.11 famildios plaayardd dandoped
possi bly th% ﬁ:{.%%l iary I/0O subsystem 50. It will be appreciated that the
| ocation of "4 ch on the touch-sensitive input surface 20 28 communi cat es

wi th the nmai0043t ocdssse, 4 tkceivad shmatanhrsld ekt Bdsdage, slebenan mesnggeher web
| ocation of a t i}cr een di.s 4. The ,auxi.li ubsystem

uch on. the tou Spl ay ry.s
50 oy noPRe S 2Dis el SHE By B GRS Rt Bt i 1B oY T
get gct o} é 3 opmlessn:lrlger Thmh@gbsdsair #h trda:mmh i @sb@}tﬁ@ﬂ@c@ine@ _siigng fﬁmabdétl tb ttrée/ A
eypoar cal. S e I OV]. ucn .as an ryc eypoar n or
ol eomtne £ BisBeg 26 2% aRE RAT B SRy MRl s DB A SR 30 e
W r el ess netwopdseldHiiitme ough dskemeid masaagal foorxampey ssiegtr&2nput[sQEF48d 2&or
Vvoi ce communi cati.ons,.,.the o of ,the .portabl e

dovi co 20 1 ETRsBRR MY SRR 11 PEGRLRT 20 Rar wERUBV SRV PP o
output to the Itsykakapprbdatedrtdatthgabtorf ofra fouamsniissioach-aesiheriepdtsedadyy
D e A ALy B B Bl AP B e °
portabl e el lecatioonifa tdesh cretr2Goud sdreerglisplay Gé. Ohe augliary subsatem G0tnpagt 1 s
gfggrrpl : Shel‘%ci%é gg\r/['césy s&crp]ra%lzjgr}ngug%, ﬁ"g&abka?lr in?rg'r‘edtfn]%ezddr%%gtgct%g\gr %%ol eGr can
wheel with dynamic button pressing capability. A keyboard can also be provided, such as
an alphanumeric Keyboard and/or telephone-type keypad. A composed item may be
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 transmission are generated by the microphone 56. Alternative
voice or audio I/O subsystems, such as a voice message recording subsystem, can also
30 beimplemented 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



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 also includes a frane 86 spaced fromthe base 22 and fram ng
the touch screen display 24. Sidewalls 88 extend between the base 22 and
the frame 86. According to the 10 present exenplary enbodi nent, the
sidewal | s 88 extend generally perpendicul df to the base 22 and the frane
86. The base 22 includes a plate (not shown) that is releasably attached

for inserti qresuntlexen®aglerbodihent, exasidviils BhexkRat lRh¥rafP pamentib@aSth&U M
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device 28. Thend 88i6dn kﬁélrnﬁeﬂorﬁlirﬁ)m&)/fo?éxérﬁpl!éi FhedrahVes dsiddaantshaped. as
shown in Figure 2,@nd 1t

franme 82 mai ntai ns the touch screen display 24
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[0051] As indicated above, the portable electronic device 20 includes the feedback
mechanism 30 which includes the switch 32 as well as other components for providing

25  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 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 triangutar 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



the switch 32 is also noveable, with the switch platform 90, toward the
touch screen display 24. Each of four lever arns 92 extend from an
undersi de of the switch platform 90 on which the switch 32 is disposed,
toward respective corners of the touch screen display 24. Each of the

| ever arnms 92 is pivotable about a respective fulcrumprovided by 35 a
respective pivot 94 having a triangular cross-section and di sposed between
the base 22 and the respective |lever arm92, as shown in Figure 2. Thus,
each pivot 94 contacts one 11. side of a respective |lever arm 92 between
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corner to which the force is applied, moves toward and abuts the respective projection 98
25 causing pivoting of the respective lever arm 92. Pivoting of the lever arm 92 results in
displacement of the switch platform 90 and the switch 32 away from the base 22, toward
the touch screen display 24 to actuate the switch 32 as a result of compression against
the display support 82. 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.



30 the touch screen display 24 by a user pressing on the touch-sensitive

i nput surface 28, proximal a center thereof, causes displacenent of the
touch screen display 24 toward the projections 98. According to the
present enbodi nent, 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 |ever arns
as the touch 35 screen display 24 is displdced in the direction of the base
22, causing conpression of the biasing elements 100, into abutnment with
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and the
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 fo Figures 4 and 5 to describe movement of the touch
screen display 24 within the housing 84 of the portabie 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



initiation of commands w t hout applying sufficient force to displace the
touch screen 30 display 24 to cause depression of the swtch 32. [0057]

Ref erence is now nade to Figures 4 and 5 to descri be novenent 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 sinplified sectional
side view of the portable electronic device 20 according to one exenplary
enbodi ment in which a force is applied byi3for 35 exanple, a user pressing
a finger on the touch-sensitive input surface 28 of the touch screen
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[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 to 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 results in displacement of the touch screen display 24 a distance of "d” at each



[ 0061] Continued reference is nmade to Figures 2, 4 and 5 for the purpose of
explanation. In Figure 2, no force is applied to the input surface 28 of
the touch screen 30 display 24 and therefore the touch screen display 24
isin the rest position in which it is biased towards the frame 86. A

rel ative di splacenent of the touch screen display 24 and the switch 32 of
a distance "d" toward each other, results in actuation of the swtch 32. In
t he present enbodi nent, the touch screen diésplay 24 is displaced a simlar
di stance of "d" proximal any corner of the touch screen display 24 to
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[ 0062] Reference is n ures to descrl be a portable

F
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f eatures of [gose] pr eser@tencermﬁm Rak t@FguEésrB |7adnd ®td s ebsIe pehke dicabone
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user of thefecapsdkabenRliee HESUIbEd BN BovBvah digarp Meyddr@br diedietiddevice 20
user - pressi %gluggs %hre%‘elieglt?a%& rr?eucrh];gl%ren 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 ptatform 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 lever 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



28 of the touch screen display 24. According to the present enbodi nent, the
swtch 32 is a nechanical done-type switch 32 and is shown in Figure 6 in
t he unconpressed or non- actuated state. The switch 32 is not limted to a
donme-type switch and can be any 30 suitable nmechanical switch. The switch
32 is disposed on a switch platform90 that is noveable away fromthe base
22, in the direction of the touch screen display 24. Thus, the switch 32
is al so noveable, with the switch platforim590, toward the touch screen

di splay 24. Each of four lever arns 92 extend froma side of the switch
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and 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
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 pivoting 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



el ements 102. Application of a force near a corner of the touch screen
display 24 by a wuser pressing on the touch-sensitive input surface 28,
proxi mal one of the corners, causes pivoting of the touch screen display
24 such that the corner to which the force is applied, noves toward the
base 22 and conpresses the respective biasing el enent 102, 30 pivoting the
respective lever arm92 until the respective |ever arm 92 abuts the
respective stop 92. Pivoting of the |l evei6arm 92 results in displacenent
of the switch platform90 and the switch 32 away fromthe base, toward the
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conpression agai nst the display sup Ication of a force near a
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device 20.  Referring first to Fig
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el ectroni c device 20,  resul th%aln pi vot touch screen, d
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such that t RYOISRREANS Hedsiier peEamepﬁ%%gga?@aﬁdﬁgtoﬂtth%Oar?fbséreéid& gethe

frame 86, abeﬁgo@@:e@dlﬁc@eww@o OpP®Eidxampledsr Fdurk re tomrstcaéﬁred@@,em PRbLS,
device 20. In the exanpl e O%r" ure 7., touch screen dis ¥%4V\E| Vot s,
causi ng pi vERYSIE BVOYNGER g EversTms FERINte APumant e e ? ' 99B.
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portable electra Vi C switch platfor and th tch
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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. In the present example, the touch
screen display 24 causes compression of the biasing elements 102 and, after actuation of
the switch, flexing of the lever arms 92 into contact with the stops 99, Thus, the touch
screen display 24 is disptaced about the same distance at the center when a force is
30  applied to the centre 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 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
35  the switch 32 of a distance “d” foward each other, results in actuation of the switch 32. In

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



25 22. The displ acenent of the touch screen display 24 causes conpression
of all of the biasing elenents 92 and actuation of the swtch 32. In the
present exanple, the touch screen display 24 causes conpression of the

bi asi ng el enents 102 and, after actuation of the switch, flexing of the

| ever arnms 92 into contact with the stops 99. Thus, the touch screen
display 24 is displaced about the sane distance at the center when a force
is 30 applied to the centre as at the sidésd when a force is applied near a
side of touch screen display 24. [0067] In Figure 6, no force is applied
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the feedback mechanism described above, however. Again, the portable electronic
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 io 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



device 20 includes the feedback nechani sm 30 which, in the present

enbodi nent, 25 includes the switch 32 as well as other conponents for
providing tactile feedback to the wuser of the portable el ectronic 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 exanple, a nechani cal
done-type switch 32 and is shown in Figure 9 in the unconpressed or non-
actuated state. The switch 32 is noveabl eidway fromthe base 22, in the
direction of the 30 touch screen display 24. In the present exenplary

enbodi ment, dweh BeVecaeds TAS respebORtJphoMsafadédd@bThsl@gainst e bk Lo vhda,
where they are | ocat eﬂ@between the swwtch 32 and the base 22, toward
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appl i ed,. noyes, t owar e base. and. contacts t respective prajection
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conpr essi oncagei oistie folieh direph asphy @At a 88r pheelngtt thenowhh-gerfspile tpnear a
surface 28, proximal a center thereof, causes displacement of the touch screen display
25 24 into contact with the projections 98 resulting 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



center of the touch screen display 24 by a user pressing on the
touch-sensitive input surface 28, proximal a center thereof, causes

di spl acenent of the touch screen display 25 24 into contact with the
projections 98 resulting in actuation of the switch 32. [0070] Continued
reference is made to Figure 11 to descri be novenent of the touch screen
display 24 within the housing 84 of the portable el ectronic device 20.
Figure 11 shows a sinplified sectional silde view of the portable

el ectroni c device 20 according to an exenplary enbodi nent in which a force
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[0072] In Figure 9 for ied to th urface 28, of 3}243
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flexes the %heé\\{g&ch 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 to pivot, displacing the switch 32 away from the
base 22 and toward the touch screen display 24. Thus, the center of the fouch screen

30  display 24 is displaced approximately ¥2"d” and the switch 32 is displaced approximately
¥2"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. 1t 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



arms 92. Thus, the touch screen display 24 is further displaced after
actuation of the switch 32 to a total displacenent of "d". In Figure 11
however, the force "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 frane 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% o0 which the force is applied is
di spl aced a distance of "d" to cause the lever arm92 on the right side to
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f eedback finger 108 located between two fingers 108 of the other of the lever arms 92. It will be
appreciated 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 lever arm 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] t 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 projections 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



mechani sm 30 including the lever arns 92, the pivot pins 104 and the finger
108 are shown. In the exanple shown in Figure 13, one of the lever arns 92
includes a single finger 108 |ocated between two fingers 108 of the other
of the lever arnms 92. It will be appreciated that the I ever arnms 92 and
fingers 108 are constructed of a suitable plastic 25 material for repeated
rel ative notion provided by the hinge 110. Each lever arm92 is also
shaped to provide a projection 98 on the édd, opposite the end that
includes the fingers 108. The projection 98 is spaced fromthe touch

screen di splta@ftozaéhwb.@@ntdks@iathh&ﬁét&ﬁé\sﬂbwhawhItt$e fofcd iB@ppREt nfaRsé tion in
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t ouch screen |sp ay 24 t the s res
conpr essi on SSGEDN (5P Yatyﬁ?e ‘gﬁﬁ%ﬁtjjt% u‘f)"ﬁé?fm%ngé %{E}Bﬁ% tg%f‘?stﬁ?ﬁ %09804%9 near a
center of {60Fe] oucThesmue!elcrdEﬁ Risplay 24 oyt the BRebadi m&smmm?oﬁﬁmamg the
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t ouch-sensitjyv S oxial a center th
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switch 32. As in t refe o Fi 59to
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t he center sfitdhia® d:mlnﬁmscecﬁ&nmaddssmlea@!uch screen display 24. Absent such a
compensation mechanism, the displacement of the touch screen display 24 when a force
25 is applied proximal an edge thereof, is about twice the displacement of the touch screen
display 24 when a force is applied proximal the center.
[0077] While the embodiments described herein are directed to particular
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.



20 24 when a force is applied near a side or corner thereof, versus the
di spl acenent of the of the center of the touch screen display 24 when a
force is applied near the center thereof. Thus, the touch screen display
24 is noved towards the switch 32 and the switch 32 can be noved towards
the touch screen display 24. Absent such a conpensation nechanism the
di spl acenent of the touch screen display 24 when a force 25 is applied
proxi mal an edge thereof, is about tw ce £Re displacenent of the touch
screen display 24 when a force is applied proximl the center. [0077]
Wil e the ermdlamhgrent s descri bed herein are directed to particul ar

i npl ementations of the portable electronic device, it will be understood
that nodifications and variations to these enbodinents are within the
scope and spher e /f elefteoris €860, ca@pagipg:i cation. For exanple, the size and
shape of many of the features of the portable electronic device can differ
while still pwcnﬂ%ﬁ?ﬁﬁ’the sane function. Many other nodifications and

vari ati ofis may occCiduch @ctdeasdsisdy bddeidd bhhe dabe oAbl mowdie rgtivki tiadet)nBe
and variati?ns are beli.eved to be withjn the sphere and scope o

j h f the
present applP¥H; PEREN 2FSPlRY Hiaying d’ﬁ\ﬁ’aél M0RNE Be\PHERSCRUINS: inpUhpuTage
base; 5 a t euetyisgihealspths@dviye; connected to the base and novable rel ative
thereto, the touc creen di splay having a display. device and_a
touche senst & ve PrBaRoaT Padier st SoTpI HAS ey ShRky GBS aah Pk tsdaee
mec hﬁni sm C ooveard _stihm’gauah&w?stim}b ihp@tsurfacerr edtuaney inf reeparisago la@pm;la_tiorﬁ ammlcéf he
touch-sepsitive input surface for .actuyating in respanse to application a
force 18 t & Mk PRlfernehie Ml Surft Pe P Pa o FRE TR e B e dBrch
novenent of stieentdeptdy, ascr een di spl ay; and operational conmponents connected
to the touch screen display for operatio f the electronic device. 2.
The of ecttoni o a8orEoS EBvapRE S Boertaiste ol sfreBhe  PhydAr S lin of e
di spl ay cosfectrses davidé.spl ay support for providing support 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
el ectronf c devi c&hacgestdinitg dédce laatondihg wheaeh N, tieréinetibaskcimeclzani @splay

conprises a ast one |lever for., noving the switch ip response to noyengnt
et ouakom e 8 Bl SlrebEual B S e ulediy Puce ehd it ceh
t ouch- sensi sensifiveriputt ssfadadiee dbkplaheevicowad tisc toaen-sdhsiplaayiput2irfbce Theosed
el ectronic ggyi ce qccordi rr]tg to claim1, wherein the feedback nechani sm

he display support:

20 3. The electronic device according to claim 1, wherein the feedback mechanism
comprises at least one lever for moving the 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 claim 1, wherein the feedback mechanism
comprises a pair of lever arms extending from proximal the switch toward opposing sides
of the touch screen display for moving the 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 fo claim 5, wherein each lever arm is pivotable
about a pivot pin.
35



conprises a pair of lever arnms extending fromproximal the switch toward
opposi ng sides of the touch screen display for noving the switch in
response to novenent of the touch screen display. 30 5. The electronic
devi ce according to claim4, wherein each lever armis pivotable wth
respect to the base. 6. The electronic device according to claim5, wherein
each lever armis pivotable about a pivot pin. 35 23 7. The electronic
device according to claimb5, wherein each2Bever armis spaced from the
touch screen display when absent an applied force on the touch-sensitive

input surface. Fr@.eiddi@nk! c%%"e%b@rdﬁwg\&b CRIACC AhEididcddh 18V idin fs sSRFBIich NY
a respective biasing element di sposed between each lever arm and the touch

screen di splty foueh W@e%ldé“@ﬂaryow‘@“ ddverleanEEBleR ARfce P FUSh-sGRRNE Hrghch
| ever arm i gyphaotable in response to novenent of the touch screen display
towards the base. 10 10. The el ectronic device according to claim?9,

wherein each | ever arm extends under the switch, between the base and the

switch, for gnovi Nget BRcEMit CdvicRWaEDrdiRe th OM&h ﬁ@oﬁﬁjﬂlsmbsﬁ|i@¥ JMHEE biasing
pivoting. 15 11. The el ectronic device according to claim 10, wher ein the

switch is nﬁ(ﬁ@ﬁﬁ’%dtSBRﬁ?‘HbetWﬁ%”FB%‘HV@@MW§&W S@gﬁ%amyever arm 12.
The el ectronic device according to claim5, wherein said each | ever arm

conprises a support surface for supporting the switch when the switch is
di spl aced. S0 13.Theiflecdcaictdeyite@caedingdo @r%l"‘f‘iﬁ"Q‘BeéP%iel’f?rl%rm {Rriaydabieime

lever arms aspohsd@RdovdrRaatdiele todéh schbén ebgial tares dRMize. according to
claim 13, wherein said |ever arns are unitary 25 and are connected

t oget herloby a thinned portion of material. 15. The el ectronic device

according tagcl ammb%téedﬂem@ldévtce%obmﬁ@ t@rc@ﬁn @r @hBidgesch :b@@%trmeéxtmarndbhe
switch. 30 16. TQ@ % ectroni c device accord to claim5 wherein tﬁaCh of

the | ever afltfsSH! EWEG M er PaRFerd H?esﬁ‘ﬁ%ﬁf oRNiEE thRevHER dowrrd thReouch

switch, thesd;ﬂefahldrgg;a@wmr@v@h one of the |ever arns interposed between
t he I|ft|ng fingers of the other of the lever arns. 17. The el ectronic
devi ce according to claim1, wherein the feedback nmechanism 35 conprises

four |eyer anns, Tﬂ@@neckramerdeadb@ﬂaeadr@;rr\glt@@afnﬁ Q) Wherefvht elittioMansvable toward

respective
P the touch screen display by each lever arm.

12. The electronic device according to claim 5, wherein said each lever arm
comprises a support surface for supporting the switch when the switch is displaced.

20
13. The electronic device according to claim 12, wherein the lever arms are hinged

fogether.

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

25 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 switch.

30 16. The electronic device according fo claim 5 wherein each of the lever arms has
lifting fingers 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.

17. The electronic device according to claim 1, wherein the feedback mechanism
35  comprises four lever arms, each lever arm extending from the switch toward a respective

corner of the touch screen display for moving the switch in response to movement of the



corner of the touch screen display for noving the switch in response to
novenment of the 24 touch screen display resulting froma force applied to
the touch-sensitive input surface of the touch screen display. 18. The

el ectroni c device according to claim1, wherein the switch is substantially
5 centered in relation to the base. 19. The el ectronic device according to
claim 18, wherein the switch is a done-type switch. 10 20. The el ectronic
devi ce according to claim1, conprising skdewalls and a frame fram ng the
touch screen display and connected to the base by the sidewalls. 21. The

el ectroni ¢ deydhcsrasiCAE SN Eestufing f@ini1h TorcE QPPiddSionBe tdRKkisBhativd AsuRdurBice of
extendi ng between the base and the touch screen display. 15 22. The

el ectroni c de&iodeh 88€8P disRtYt o clai m 21, wherein the flexible sidewalls are
continuous and extend around the periphery of the touch screen display.

18. The electronic device according to claim 1, wherein the switch is substantially

3 centered in relation to the base.

19. The electronic device according to c¢laim 18, wherein the switch is a dome-type

switch.

10 20. The electronic device according to claim 1, comprising sidewalls and a frame

framing the touch screen display and connected to the base by the sidewalls.

21. The electronic device according to claim 1, comprising flexible sidewalls extending
between the base and the touch screen display.

15
22. The electronic device according to claim 21, wherein the flexible sidewalls are

continuous and extend around the periphery of the touch screen display.



