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20  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 devices fail to provide a user-desirable tactile quality for positively indicating
input, providing a poor user-experience. For example, audio output and vibrational
devices do not provide a desirable tactile quality.

25  [0005] Improvements in touch screen devices are therefore desirable.

GENERALY
[0006] According to one aspect, there may be provided a touch screen display unit.
The touch screen display unit includes a base, a display device connected to the base

30 and moveable relative to the base, a touch-sensitive input surface overlying the display
device for determining a touch event thereto, and a plurality of shape memory alloy wires
disposed between the base and the display device, a respective one of the plurality of the
wires located proximal each of four corners of the display device, the shape memory alloy
wires each configured to change shape in response to conduction of electric current to

35 cause movement of the display device relative to the base. The touch event may cause

conduction of electric current through at least one of the shape memory alloy wires, the at



35 cause novenent of the display device relative to the base. The touch
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screen &Y spfigaseel ative to the base.
10008] According to yet another aspect, there may be provided a method of

controlling an electronic device. The method may comprise receiving a touch input at
touch screen display, determining a location of the touch input on the touch screen
dispiay, and causing current conduction through at least one of a plurality of shape

25  memory alloy wires disposed between a base and the touch screen display of the
electronic device in response to receipt of the touch input. , a respective one of the
plurality of shape memory alloy wires is located proximal each of four corners of the touch
screen dispiay. the at least one of the shape memory alloy wires is determined based on
location of the touch input and the current conduction results in a change in shape of the

30 atleast one of shape memory alloy wires to cause movement of the touch screen display

relative to the base.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Embodiments of the present application will now be described, by way of
35  example only, with reference to the attached Figures, wherein:

10010] Figure 1 is a top view of a portable electronic device according o one



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0009] Enbodi nents of the present
application will now be described, by way of 35 exanple only, with
reference to the attached Figures, wherein: [0010] Figure 1 is a top view
of a portable electronic device according to one 3 enbodinent, with
certain hidden features shown in ghost outline for the purpose of
illustration; [0011l] Figure 2 is a sectional side view of the portable

el ectronic device of Figure 1; [0012] Figure 3 is a block diagram of

certain conpoRe [ j A . e
portable el ectr onrlﬁk(%ntizl‘g\ﬁllg1 gg*%?@?%hf%%#%@%@i” #ﬁﬁ?@%%?g%ﬂ?%%kddi agram
showi ng a pod¥usireiivwf the conponents of Figure 3, including a shape nenory

alloy wire SH0M] ' MERUFOIR £3888n ! Meiol Sl ndraBldl dectbiic fovile !tk RHrs 1
diagramsimlar 'to Fi'gure 4, show ng the s apeprrermry al|oy Wre I'n an
ext ended st dP@12]10 FRO15E isk brkedByian af ¢enjainvéampaientshimclidingalsiteinghtetal oni ¢

devi ce of Fic%ﬁ{p%némts%?%‘@ p%?tap%geﬁ@&%nﬁ:rq%%ﬁzeid? 19s4. outline; [0016] Figure 6

is a sectional "side view portable el ecttonic device of Figure 1,
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of Figure 1 ;5hQw,r nt at yet another point on the touch screen
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di spl ay; Figure I's a flowchart illustrating steps in a nethod
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[0019] Figure 9 is a flow chart illustrating steps in a method of controlling the
electronic device of Figure 1.
20
DESCRIPTION OF PREFERRED EMBODIMENTS
[0020] it will be appreciated that for simplicity and clarity of illustration, where
considered appropriate, reference numerals may be repeated among the figures fo
indicate corresponding or analogous elements. in addition, numerous specific details are
25  setforth in order to provide a thorough understanding of the embodiments described
herein. However, it will be understood by those of ordinary skill in the art that the
embodiments described herein may be practiced without these specific details. in other
instances, well-known methods, procedures and components have not been described in
detait so as not to obscure the embodiments described herein. Also, the description is not
30 to be considered as limiting the scope of the embodiments described herein.
[0021] The embodiments described herein generally relate to a portable electronic
device having a display. Examples of portable electronic devices include mobile, or
handheld, wireless communication devices such as pagers, cellular phones, cellular
smart-phones, wireless organizers, personal digital assistants, wirelessly enabled
35  notebook computers and the like.

[0022] The portable electronic device may be a two-way communication device with



30 to be considered as |limting the scope of the enbodi ments descri bed
herein. [0021] The enbodi nents descri bed herein generally relate to a
portabl e electronic device having a display. Exanples of portable

el ectroni c devices include nobile, or handheld, wreless conmunication
devi ces such as pagers, cellular phones, cellular smart-phones, wreless
organi zers, personal digital assistants, wirelessly enabl ed 35 not ebook
conputers and the like. [0022] The portable el ectronic device nmay be a
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base 22.
[0024] Referring now to Figure 3, a block diagram of an exemplary embodiment of a

25  portable electronic device 20 is shown. The portable electronic device 20 includes a
number of components such as the processor 40 that controls the overall operation of the
portable electronic device 20. Communication functions, including data and voice
communications, are performed through a communication subsystem 42. Data received
by the portable electronic device 20 can be decompressed and decrypted by decoder 44,

30 operating according to any suitable decompression techniques {e.g. YK decompression,
and other known techniques) and encryption techniques (e.g. using an encryption
techniques such as Data Encryption Standard (DES), Tripie DES, or Advanced Encryption
Standard (AES)). The communication subsystem 42 receives messages from and sends
messages to a wireless network 100. In this exemplary embodiment of the portable

35  electronic device 20, the communication subsystem 42 is configured in accordance with

the Global System for Mobile Communication (GSM) and General Packet Radio Services



portabl e el ectronic device 20. Communication functions, including data and
voi ce comruni cations, are perfornmed through a comuni cati on subsystem 42.
Data received by the portable electronic device 20 can be deconpressed and
decrypted by decoder 44, 30 operating according to any suitable
deconpressi on techni ques (e.g. YK deconpression, and other known

techni ques) and encryption techniques (e.gs using an encryption techniques
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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

25  Division Multiple Access {TDMA) systems. The processor 40 also interacts with additional
subsystems such as a Random Access Memory (RAM) 46, a flash memory 48, the
display 26 with the input surface 28, an auxiliary input/output (I/O) subsystem 50, a data
port 52, a speaker 54, a microphone 56, short-range communications 58 and other device
subsystems 60.

30 [0026] Some of the subsystems of the portable electronic device 20 perform
communication-related functions, whereas other subsystems may provide “resident” or
on-device functions. By way of example, the display device 26 and the touch-sensitive
input surface 28 may be used for both communication-related functions, such as entering
a text message for transmission over the network 100, and device-resident functions such

35  as a calculator or task list.

[0027] The portable electronic device 20 can send and receive communication
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network. The SIMcard or RUM IS one ype conventional "smart

card" tHEt @&ﬁf%@%@@opwwa@ﬁtqnwthathgM@@SﬁBetwo(ﬁlf19%@/lth%rtfﬂ%@lf\é0@1d&2t Bni c

device 20 amketithgRge SaakiZRUINIB2RAG RS RI/RUAA IO G S8 $Bséfber APBE ess
other things. Inthe present_enbodi ment the portable electronic device 20

is not full ;@”féb%'é?‘éﬁ%w&ﬁ $VIcCED MANMIAS: BEbWIrewsingangunespaging siahvasrk 100
wi t hout t he n&liM/&igs %aﬁZSh@VMebsi‘B%%réérﬁge tdas Slay Wﬁ‘%&%’b M&ZabiRs @cti@s

SIMRU Minterface 64, a subscriber can access subscri bed servi ces.
Servi ces mayMiVisdi Maw adyepcast SRiFeRy Man dnaiksiss a@mh@ Ss’ﬁiﬁz Reldsepdcanid salggpioree

mai |, Short alessABR. B YN 8ariBNEM e@m@su%@ élpw@c@lséormsfﬁ&haﬂ, f&eétw;rcges

(MVIS) Mor e advanced services may include: point of sale, field service and

sal es for ce MYMEiEBNBIFOHE St @%MWNRGSW@@““it%meu%l%RHmﬁ)Fﬁ%’é@@cﬁﬂf i

menory for sbosbde th HF&aBEA NN Qa%ﬁtoha@nt@ MeGabeérind, %@%1M%aﬂdm@WM§Q into
the SSMRU Minterface 64, it is coupled to the processor . In order to

i dentify th&aBNG&ERiSERIE UseRaargMaterasyFRes B Gernational N&%@éuéwew@ﬁmy

par anmet ers ?awﬂa aﬁnécﬂbahfﬁg%rd?@fsin?riﬁé sh@esﬂdm@mpé,@rslzhﬁtra Laantibdis nbt 'VBI) An
advantage of using the SIMcard/RU M 62 is that a subscriber is not

necessar? | y”%@ﬁﬁ‘“’iar'|ﬁ>?oé'i‘f§/b>é ?ﬂbﬁ’@gﬁrﬂf‘éﬁ'%lpoﬁéP‘Fa@dﬁ’Cém@ICé&ViCSnT%e §5‘(‘/F@@’RW%

SI M car d/ RUsMmay store additional subscriber information for a portable electronic device as well,

including datebook {(or calendar) information and recent call information. Alternatively,
user identification information can also be programmed into the flash memory 48.
[0028] The portable electronic device 20 is a battery-powered device and includes a

25  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.
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
technology makes use of a battery, future technologies such as micro fuel celis may

30 provide the power to the portable electronic device 20,
[0029] The portable electronic device 20 also includes an operating system 70 and
software components 72 to 82 which are described in more detail below. The operating
system 70 and the software components 72 to 82 that are executed by the processor 40
are typically stored in a persistent store such as the flash memory 48, which may

35  aiternatively be a read-only memory (ROM) or similar storage element (not shown).

Those skilled in the art will appreciate that portions of the operating system 70 and the



62 may store additional subscriber information for a portable electronic
device as well, including datebook (or calendar) information and recent
call information. Alternatively, user identification information can also
be progranmmed into the flash nenory 48. [0028] The portable el ectronic
device 20 is a battery-powered device and includes a 25 battery interface
66 for receiving one or nore rechargeable batteries 68. In at |east sone
enbodi ments, the battery 68 can be a snart battery with an enbedded

m croproces SsbﬁtwareT&Etﬁnﬂétﬁ{ern@m !orE.Ze'éu@P@s §8&.cli 201PlaPlida@ors, ro??é' h@in@Feof, M4y
shown), which assists the battery in providing power he portabl e

el ect roni ¢ d&/ERROHESY lapderbingha &@F‘W@ﬁfor?éﬁﬂh@ﬁ b Wﬁ@soﬁ‘ﬁésgﬁ“’\’%febat tery,

future techmlnqwn@ﬁts&uﬁms@aaermgn@ea welis el kSourpp thé&e SR ifed die pover to
t he port abl 398 ctrqnic device 20. 0029 The &grtab e el ectronic device 20

al so incl ud op Paﬁvh@e@m%r%paw& ionsof4 gk eordehpaTieedceroraratiogs.

which arg dSﬁ&udnb@datlaQan@!ﬁfoﬁ:ed%hﬁfﬁumc%lbﬁ‘é(pp@é%t@%f%érﬂ%lly§¥ﬂs?é7bagnw the
sof t war e cor%(lr)nent 72 to 82 that are executed é@efe rocessor 40 are

typical |y stior@RiSigearopisidsaviseefidusing ite mangfaciies rerRpliogtions ingliee h

may 35 al termbsse@b)épbﬁc@oh‘?adh&@aﬁ bR IsY, 14 BROMtPdre Sr rbﬁrthﬁté%@gﬁ L%L;ﬁment
(not shown) Tho%ges illed in the art will appreciate portions of the

operating syRt BAERKE gikairenie device 8¢ tawand asifpesieneiscironie @%Qﬁg%u‘@ﬂ%@

speci fic dewitemati &:6atbaRE MRt b Fichitey B04s :srmsn knBnlt& Eﬁz}% akiityirl trgded
into a v |ati|l e store such aiﬁthe RAM 46. Ot her software onents can

al so be Pncidlgdgssagesit at\/ﬂﬂ"? BORANS redhes Bythe Lger 3R t!ﬁh‘@“éﬁ req pdReflasthe

subset of smfﬁémmetaemmej SHtdbRNSledtrori @dviceom 610donkasther Qﬂféb%%t@r@?é éfeh%$m 5
i ncl udi ng d?\hffﬁ voi ce conmuni catjon applications, will norma

installed o ?*P%%C a?\@%&t%%nkﬂ@fmfé@n%n@emwtﬁ ﬁgmmﬁd?@a%,%ﬁ@d

Q her soft W@n@@%b@@@b@ﬁ@ylﬁé@tw@ rerﬂotléﬁﬁﬁcﬂﬂﬂweadwndecﬁi $.0R 264n bhata Qanr ke
any suitable soft ows a user of the portable

t hat
el ectronic &B\ﬂsé%c\’,\%@gth ?&%%&W&?W@%@Eie@%ﬁoﬂﬁrﬂeﬂ'Cﬁé’@s‘é’@@%””’%ﬁ Wit

al ter natsvegoesd st Tias séfhmrgagfslmaoraaocsaﬂ faAhéraRciide Adlelise WRLd mkaQurst ® those
skilled in tphe 10 art . @gges t hat have been sent or received by t he user

are typi cal Py &ygtg “inﬁt‘?’h PORIH P Mot APd 8hes puiahle %PP’&BI@‘@F%‘&‘M dhec

devi ce 20 odewoseta®d MeHuis Fstabli@esSharsiagace!ieMRiddvite didte nRfulea®d Ensures that
el ectronic dev | east. sone enbodi nents, sone of the sent and

at,
recei ved ned¥ 1§r§‘9°%gat§t’%?t8ffd ’@Hﬁfsﬁt?ﬁtf”?‘%ﬂ’?@/kﬁémhé\?ltﬁ%ﬂ%‘ BEERYAL A a

data store m‘at tadas 806t st dhba e SorsibRIBIbORNid 08/id020 ROl logek IeBE C
devi ce %& conmuni cates with. 15 [0031] The software applications can

further“f ncPBY8" a device state nodule 76, a Personal Information Manager
(PIM 78, aftbaa) herTrsupinabg mcmdsnrmnémty BReMhizinkhd avAe®, sdtattemengul e

76 provides, nFt)ee;“Eag Itcs)tﬂ?engseer sucﬁ as but no?l\mm(t:gd t%t gtn'?ailmc):g#t!:,\gts7(%Ieenréisalrjg\?esnté Q/%;[C@.‘
mails, appointments, and task items. A PIM application has the ability to send and
receive data items via the wireless network 100. PIM data items may be seamlessly

25  integrated, synchreonized, and updated via the wireless network 100 with the portable
electronic device subscriber’s corresponding data items stored and/or associated with a
host computer system. This functionality creates a mirrored host computer on the
portable electronic device 20 with respect to such items. This can be particularly
advantageous when the host computer system is the portable electronic device

30 subscriber’s office computer system.

[0033] The portable electronic device 20 also includes a connect module 80, and an
information technotogy (IT) policy module 82, The connect module 80 implements the
communication protocols that are required for the portable electronic device 20 to
communicate with the wireless infrastructure and any host system, such as an enterprise

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

[0034] The connect module 80 includes a set of APls that can be integrated with the



i nportant device data is stored in persistent nmenory, such as the flash
menory 48, so that the data is not |ost when the portable electronic
device 20 is turned off or |oses 20 power. [0032] The PIM 78 incl udes
functionality for organizing and managi ng data itens of interest to the
user, such as, but not |limted to, e-mail, contacts, cal endar events, voice
mai | s, appointnents, and task itens. A Pl Mapplication has the ability to
send and receive data itens via the wireless network 100. PIMdata itens

may be seamgsebl ddctioMEE RS to SYHG WOHbERb el@&@orﬁ@&’@;}]&dzd’fo%ste% Wy 3?88

net wor k 100 WI th the portable electronic device subscriber’ correspon I ng
data items <t PeiPeargretiatad wibitha edfelnrien systemodbe sansat @pdglys‘%@ewwsrmes

functional i tasrigbRAIESoRICHIRI B0 fé@?‘afbhé}pémgﬁ@[o O §dteire, ROfHeARERe @l €CL T ONI C
device 20 with respect to such itens. This can be particularly

advant ageouscomﬁ@m"f%'@nmw'&%lﬁpé? %ﬁwﬂ dhtybset elanpbratians or sihedtasascis
device 3@ s étgé\ﬁdiécpw e Bhhb&e&RIBsE 84n S St&Mo dagg:ﬁlsgoi-gp%oﬁﬁ{atn%@kr%m the

el ectronic Vi ce al so i ncludes a connect nodul e i nfornmati on
t echnol ogy (MY Sys&M & thedwiipkle giectropis d@aﬁﬁé’@tmﬁ&améegenemwefﬁﬁ%ortwed

comuni cat i oRarMePtTOReL hsthidtordlcln Hifaithd ﬁ‘éjssfeerto HéQTFB)%ﬁéyaﬁb@uI@ ISQ% Fn‘?b'alff'the
device 20 to communicate with the wirel ess infrastructure and

system suclfPaRIURIERIdhe Fpdes %(5 ALGEIRENS Y.tk §PME Kasero theald | Rotigy @?ﬁ%t%ﬁ@%aiso

device 20 i HeaidhnBRRbzeditks chmiibace with, [0034] The connect nodul e 80
i ncl udes _a Eet of APls that can be |ntegrated with the 8 portable

el ectronfc deW¥e 261 iesshseierpappitsiienerarcelpoRe dsiidor 08 thorehise any

nunber of sRIHoERHBE QDI R s\@ftwaretétgan@éﬁcﬁa@%h%%tﬁ%ﬁ{:@r{})apﬂ]@at%@ﬂ%&h
nodul e 80 allomg the portable electronic device 20 to estab

end-t o-end SETAFEE %IWH%W?E%{?@HYG HonernnTbie pSRrenipdeviFe ﬁotﬁéarﬁalgts o&ghgfﬂem

A subset of paﬂgbpﬁlmawﬁbslnmae@ém@ RIS s! StiiBePlefyi ded by the connect
nodul e 80 c used T policy commands fromthe host systemto

the port abl %6 ct r b eAGeRNA aPRIgations @ndenopde e thenastakier dedasicievger ed

manner . 13hege thidsH UCkhONMeCRhd Nedeheniasserbol metmlalb@ PO LSy stEndgh &n82 to
nodi fy the conflguratlon of the device 20. Alternatively, in sone cases,

the I T poli E§ifibte hapnil-agoe B%mab%aa%%Sl&)sw?@(ﬁ%@hﬁ@c@ﬁhshswtfble[m@@]

Q her types sabsys@ii Bareni@ bRt MpHicsn ideMiRs indsdRkiesipBtdmanRAttabl e
el ectronic dev%)c{?g 0, These software applications can be third party

appl i cati on8°T ctrgpig dg¥aedO ap¢ maytm@v'ﬁ%ﬁn*ﬁwaroa BriceRensyiene-abl e

el ectroni c demimt@icdfon-RAaBPHERIOSs, bRbEEA, FOEEY AP RLGRILAMSuHiRELHIe ganes,

cal cul abpr oML €3, o5L ok 90301 cThe 20U L1 ol aeplicall s, san o

transactions to be performed using the portable electronic device 20.

[0037] 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
25  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 elsctronic

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

device communication,

[0038] The data port 52 can be any suitable port that enables data communication
30 between the portable electronic device 20 and another computing device. The data port

52 can be a serial or a parailel port. In some instances, the data port 52 can be a USB

port that includes data lines for data transfer and a supply line that can provide a charging

current to charge the battery 68 of the portable electronic device 20.

[0G39] The short-range communications subsystem 58 provides for communication
35  between the portable electronic device 20 and different systems or devices, without the

use of the wireless network 100. For example, the subsystem 58 may include an infrared



15 20 through at | east one of the wreless network 100, the auxiliary I/0O
subsystem 50, the data port 52, the short-range comrunications subsystem
58, or any other suitable device subsystem60. This flexibility in
application installation increases the functionality of the portable

el ectroni c device 20 and may provi de enhanced on-devi ce functions,

communi cation-related functions, or both. For exanple, secure comuni cation
20 applications nmay enabl e el ectronic conmerce functions and ot her such

financial tgansasid ayagc@@dmﬁc@%rér@rm%dh%h@goﬁ%n%ﬁ&@@érﬁmﬁhegﬁérpm c
device 20. [Q037] The data port 52 enables a subscriber to set preferences

t hrough an ex¥EThiaF of deraadprorappiRalien dpplardaincure sivadasds sisMeloperbby the

capabi | i ti esinfhrediBatpAsRR RN ¢hBAS, ENMEoth N .8 838, 1P YarRiyodtisttidgrdseveloped
i nformation or ngtware downl oads 'to the portable electronic 25 device 20

other than t a wirel ess communi cati on network. The al ternate downl oad

path may;s f qnoeaqarrplneuséo@ rti&ﬁdsd Qgrhaﬂ%QcHiQs ﬁ'?é‘)(t)‘ri?sts'sé’gﬁb @ ¥e-Raf ﬁnengé‘gEdO%Hv%Ql e
el ectronic device 20 throu irect and thus reliable and tru

connecti on tRAISIAEWNEREd g%e@pgsse@&y the cemmmiiadan pursysieousBendrinaudtatthe port 52

can be any sitbtstBbeiPahe drftlss@MAPES piRtl8sSORBWHSRYIRhal BP oRBLVRAR:t he
portable ele Cgtron c device 20 and anqt her_ conput i nggdew ce. The data port

52 can be a E¥4ure gralierpivalytetheripdiary 'ﬁO%H‘é’SF% nf&sbsariper gy 8lsort 52

can be a USBometkt dtaf@atemmwd%ewﬂanéséa@@sff@ﬁeﬁ%ﬁe tu%%%%@fou@ﬁ%eﬁs:wpl y
I|netht can ing current to char attery 6 f the

por t abl &Y%el é%@ﬁ&Hﬁ%C%%%iﬂ%@% ctigroydoihedisplndpvicer ResEHRNNE ALKBAY 11O

subsyst em 5&ub§5@5\1¢=rﬁ6@ T84 2GR NOGAbLIem 30 RS B8R HBACROSIcARIse Bbasd,r oni ¢
devi ce 20 a%%g Eeren stems or devices, without the use of the
t

wirel ess ne dorared @B%Id@teclt‘?{eo"s%ﬁ%l%‘ﬁ’@?ﬁ'B@hrﬁjﬁg}amﬁ&%@ PEFSSINGf r ar ed

9 device amdpaﬁﬁtSD(‘A i@éy@da@ daRUHISHAPDYRIRAPARGHsSarf ApharfHekic kaPsird or a
conmuni cat i short -range com‘rum cati on standards incl ude

st andar ds dgé}s%%@g%ﬁwed F BPiareePiRassd ASSURRUPE FRNTTIBA P Vedha SfiisHSH,
and t he 1802 nbﬂwcfr&f’mbﬁwr@ugfﬁﬂ]@r@;@afnﬁlm@ﬂl\éﬁ|399%tenb)42| EEE. 5 [0040] In use a
recei ved SI? ‘?Jt} sucE a text messag mai | nmessage, or web

downl oad is @ dess ‘Bf'Wetcf?émEWH‘Fﬁ}mn bP@He'?d@Q?@’@Wﬁ"f‘eé’ﬁ’ﬂa"'ﬁrﬁﬁdﬁoﬁi% he
processor 4@1ev@@eomf mmanﬁamt@eexwp@m SRSrebéifed S5 QEE ShtpMab tAOT

output to the | a or alternatively to the auxiliary 1/Q subsystem
50. A subscrPBE ??gy %/ﬂ C‘s’%”a ¢ BhyeREMESes #¢ gRReraleg oy t%%”écr%m”er@s%@@é’t'vef or

exanpl e, usioge bheualommwemevmhchsl dWite HlebiRfaeddding stBB)siIal ddihiyd t h
t he di s% Pdew ce 2?%%16@ ssibly the auxi]li ? /0O subsystem 50. The

auxi i a RLHYREE: RRYERIR Slariangervice L0siPUsh VaicR gedio signal

output is accomplished primarily through the speaker 54, the display 28 can also be used
to provide additional information such as the identity of a calling party, duration of a voice
call, or other voice call related information.
[0042] Referring again to Figures 1 and 2, the housing includes the base 22 and a

25  frame 84 spaced from the base 22 that frames the touch screen display 24. Sidewalls 86
extend between the base 22 and the frame 84. According to the present embodiment,
the sidewalls 86 extend generally perpendicularly to the base 22 and the frame 84. The
base 22 includes a plate (not shown) that is releasably attached for insertion and removal
of, for example, the battery 68 and the SIM card 62 described above. It will be

30 appreciated that the base 22, the sidewalls 86 and the frame 84 can be injection molded,
for example. The frame 84 is sized and shaped to frame a window in which the touch
screen display 24 is exposed for input by user contact with the touch-sensitive input
surface 28 of the touch screen display 24 and for displaying output on the display device
26. The touch screen display 24 is biased against the underside of the frame 84 by the

35 shape memory alloy 32, which in the present embodiment includes four coil springs, as

best shown in Figure 2. Thus, the frame 84 maintains the touch screen display 24 within



track ball, infrared fingerprint detector, or a roller wheel with dynamc
button pressing capability. A keyboard can al so be provided, such as an

al phanuneri c keyboard or a tel ephone-type keypad or both. A conposed item
may be transmtted over the wireless 15 network 100 through the

comuni cati on subsystem 42. [0041] For voi ce conmuni cations, the overal
operation of the portable electronic devilde 20 is substantially simlar,
except that the received signals are output to the speaker 54, and signals

for transm Stab%augh@ag@n@rtaa@dscbyeﬁ Bigplal, o1 APLRBaREd b{v\ltﬁeemdl%ﬁdgverhe\{@u&ﬁ or
audio 1/0O subs%/st , such as a vojce nessage recordi hg subsystem can al so

20 be inpl er¥tEH g %‘é*%“ﬁ?%eé@feew'&l%é’terwsmd@wwf26m%&h@*ﬁ@@lg‘altp%‘? €e or

audi o si gnal mclo@@dowthmlﬁh@e@mﬂrﬁch@dqdw bMBE itd JenisRFeRU A iAo S PRk Bire it of he
di splay 28 cEnéal S used to provide additional information such as the

identity of a9 ?%g ik (R MBEhattsabatopiBodimigiteeranggiof moypmptrithe el cal |

rel ated isnf afor@dn @splay @%zbrd?@ét@grth@ap@fg%ﬁu EOMbbrEHEBetve@R thelrask P2 dHaUtaE N9
i ncl udes the b&s}e 22(3\ frame 84 spaced fromthe base 22 that franes

the touch sdPEEHSHFLpH a@a&%‘* agd (n&phare r@%mw*%% bE‘tt\'Réé’FﬁsteﬁbefBB%m?Qt Hied

the frame 84ne@4@m@d¢ta@asmdms@b@@@ner@rﬁgwmp fromtth8 pak&eyairhs 86 extend
general ly pergoE ndj c&tarlg to the base 22 and the frane 84, The base 22

incl udes a prat@NCALYIOR RDRAY e RAY SkiahieMeskaniva) siopt Bemaerfiosudingdet i on and

removal  of ,exbﬁfpfe%armrbaed ptd}@cti@atfﬁoerﬂ Webficils tdeeors tMbe Mdtllardese ol
above. w || ﬂfssglépg reci at hat t he base 22, the sidewalls 86 and the

frame szi carrPHRIS 2.¢ bwilenoypde aprrepiaied Badh8PUCE seiepBd and

shaped to f rggpayeeans I&dﬁN\édtéﬁ m;hh@ howﬁg bRYER base rz@%ddms@amé réfhtivS tHxqe s ad
for input by user co ouch- senS|t|v 4{) surface 28 of the

touch screen® HEPMEY Pe?jﬁ%tﬁgneﬁggeﬂ?fs%?&%Hcﬁﬁ‘c@ﬁf‘ﬁﬁp ¥ InFlepe &Y edevi ce
26. The touchppet egrouhidspltey eded B &b@@@&;ﬁﬁ:ﬂldﬂﬂtth&h%&@@@@rﬂ@ﬁ@ﬁnkbﬁ the
frame 84 by nbodi nent

nmeno 2, which in the present e
i ncl udes fo r,arr@of%f Of:tE? Fﬂ aé‘yc%‘é@% Y%%SWWH'W@&P%W’?’”%HH@ T.{heIT S v B4
mai nt ai ns trgené@uyakeowgeaﬂamcs,@h@th&éhh\a@ém@ pbEsibleh e dneigipe, tedtoihes bpuch
screen displ a constrai ed by the housing. The touch screen display

24 is rmoveall fr%“? r?aflll?é "AYiEng,  however. A nechanical stop 85 is

i ncl uded to[b048]t th}%roaﬁlg@:r@fan ARy RIyEntis eﬁpptdn@dttwcﬂy@@rsgap sdpsert 8y t24 i n
the direction o

hus, .the ne 85 limts the
range of moPERE tStE}F?LF‘%éuPB?!%FP & QRTINS ? ?/y ?‘%F”?‘B%*t&{eé‘ét”igrf&“?’ﬁ%
oper at i onal demaége@ebie%kmgmmoUMS&aé@d@gla@Qd trhe dishelyGuppét 6erafbepl ay 24
and thezéhap m§ § {?a I,n t he presg Er‘r‘r‘?‘ @dl rren t he rrech ni cal
st op 8541 nclUdE %ES Y 8UERtemaieHg NGUFS LR ER ”B"‘a"é\? SIMPEIRETS SHEQISA cal
stop 85 canpbetednrycsibdzadl & witisdhapprealatesittog, thd MM 8trechtidpidi Mis ahor
assembly of components inciuding, the touch-sensitive input surface 28 overlying the
LCD display device 26 and other components including optional components such as a
backlight (not shown).
25 [0044] The touch screen display 24 can be any suitable touch screen display such as
a capacitive touch screen display 24 including the display device 26, which in the present
embodiment is an LCD display, and the touch-sensitive input surface 28. It will be
appreciated that the touch-sensitive input surface 28 includes a number of layers in a
stack. The layers include, for example, layers of substrate, ground shield, and electrically
30 isolated capacitive touch sensor circuit layers as well as a cover lens. The capacitive
touch sensor circuit layers of the touch-sensitive input surface 28 are connected to the
electronic controller 30 shown in Figure 3 via conductive lead lines (not shown) formed of
any suitable conductive material such as copper or gold. The location of a touch on the
touch-sensitive input surface 28 of the touch screen display 24 is determined using the
35  touch sensor circuit layers to determine X and Y co-ordinates of the touch. The

capacitive touch sensor circuit layers each provide a signal to the controller 30 in



exanple, an inward projection fromthe sidewalls 86 or a tube |ocated
around the coil 10 springs of shape nenory alloy 32. It will now be

appreci ated that the touch screen display 24 is connected to the housing
and the base 22 and noveable relative thereto. It 1is contenplated that the
edges of the touch screen display 24 can include an edge support
surroundi ng the edges to provide support ard thus, the edge support
contacts the frame 84 of the housing. According to the enbodi nent shown in

Figure 1, thespseto84oich fidm aqrer alsliting @4 aRsHyean 1l éf@&HQhei@W@éckﬁ&?@ﬁ@s
are possible. For exanple, the corners_of the frame 84 can be rounded

[0043] The tGRERTYGEICHER SEISGHLEGHIbIYSTS. Et}%ﬁ@f}@'édemfys%ntrth@ieapa?tyslow okthepbr t
88 to proviglel vtdudelidbaabnsupport to the touch screen display 24 and

i nhi bit benqbn causin damage or breaking of the touch screen display 24.
The di spl ay B‘gﬂort "84SS AP CHRETYD disBlaved oBtNadisPiaYy feeR &0 it P@prliang ckan

i ncl ude fsur tdaeimantobi Qiddtiod BFRORBALEthS WoRaBIS efctBhice®Be P! Ghblcapaaig. |t
will be appreC| ated that ﬁhe touch screen display 24 is _an asse

f
conponent s i RYFLRANEG" CEwE %VS&W%%Q.deV%Wlﬂhﬁ&prrgatrw&é@ﬂozﬁaafb@l@m.ﬂﬁé tt?ﬁe

LCD di spl ay cﬂ@mg@seu;?@ @édtd@ﬁchi@ of eeNeNEsnsite livslit ROt 3 oRah r&QRENENt S
such as a backlt\%Jh gwovm@ 25 [0044] The touch screen di SP| ay 24 can
be any suit &5P8°Y Fdy ”&R@?Pt%%f’el%sﬁ%lééﬁ‘? pordraligethingb s &xigh

di spl ay 24 itreloddinmng éﬂﬂ:ﬁth@%@!ﬁcﬁy cd@fdlﬁﬁteg@fth‘éhb@&h lbBatloR@r@Ue&MAIned at the
enbodl ouch-sensitive input surface 28. It

will be ap'pﬂ%@%fc@)h? 'ﬁw des eﬂféﬁt A'¢ L§ed Py hgtPreerseaca? pedgteplingike a

nunber of | aesSated optiorsbecmmaAReséiamed SYItHéguoéé@lﬁomft?é gﬁﬁé@méihﬁéaybéb?rtﬁe ﬁf
| at ea capacitlv ouc

substrat e, nd shi el and electric

sensor ci r el P59/ar 82a dhe Seees doasBrm éﬁ%om%@ée%aw@ slgEninedaRIPcEEs or
circuit | ayemsombr ¢drembegich-sensitive input surface 28 are connected to the
el ectronic ol | hown in ure 3 via conductive |lead ]ines (not
shown) for n@g&@ ﬁ@eg%cﬁéare@”@ JI;%X 4i'9@%{?'&%4t&l*hf‘sﬁ%tﬁ”a@awpﬁ@rswe ol d.
The | ocasi Orfbdaflom'iot@u’@hc ouchReent ObeBad @ftRiohs ¥ecH é@% sﬁb‘trnb@@@ fidGerdlodd@e
touch screen dIS 4 is_determ ned u3|n% t he touch sensor circuit

| ayers to dé?%rh ﬁ%@ 8! BF dRigHTBEd of VRS, %wfeﬁm%teééfpﬁé&?w\%at ouch

sensor ci r cuhdre &rw;mr& leeatidvnpihaHé tich s&re@ﬂaiuspu@ Ihearcionlistelrhifed 30d hidtibhs
responsetoatouc froma user e in the electrlcfleld

of each of _EHEh S EReRPOE dPBTeRn AR OFoars Pelbeen Jpdr oot Boafphars be
represent tketerespecBave typrefadudhideX arttle Yoda0ue [bd Qamkiedn 8 thk @b orl N
R ke TR N A AT TR TR LR Y
The capaci t toueh screen display 24 provides a graphical user interface for user :nteractlon
[0047] As indicated above, the touch screen display 24 is biased away from the base 22,
toward the frame 84. In one embodiment, the shape memory alloy 32 biases the touch
screen display 24 toward the frame 84. 1t will be appreciated, howeaver, that the touch
25 screen display 24 can be biased toward the frame 84 by any suitable biasing element or
elements such as foam biasing elements or other suitable elements. The shape memory
alloy 32 in the present exemplary embodiment includes four wires 32a, 32b, 32¢, 32d in
the shape of coil springs as shown in Figures 3, 4A and 4B. Each one of the four wires
32a, 32b, 32¢, 32d is located proximal a respective corner of the portable electronic
30 device 20, as shown in ghost outline in Figure 1 and is mechanically connected to the
base 22 and to the rigid display support 88 by suitable mechanical connection. Each of
the wires 32a, 32b, 32¢, 32d is electrically connected at one end to the battery interface
66 for providing electric current to the respective wire 32a, 32b, 32¢, 32d when a circuit is
completed. The other end of each wire 32a, 32b, 32c, 32d is electrically connected to the
35  processor 40 for controlling completion of each of the circuits and thereby controlling
current flow through each of the wires 32a, 32b, 32c, 32d. The wires 32a, 32b, 32¢, 32d



touch sensor circuit layers are each driven with a current to provide an
electric field that changes upon user touching of the touch-sensitive

i nput surface 28 as a result of capacitive coupling. The change in the
electric field signals the controller 30 that a touch has occurred and the
X and Y co-ordinates of the touch |ocation are determned at the 10
controller. The co-ordinates of the touchlare used by the processor 40 to
determ ne the associated option or conmmand sel ected by the user fromthe

screen di spl @yest BOsdidRired & éi!a%’éﬁlé%ééay sﬂé%léjél%%srﬁ%o&oal@%j&é Oﬁﬂﬁh@%ﬁons

based on the determ ned associ at ed tion or command e touc
screen di spl $@PeAgracryatoy Phistnad imied weodeedrspiings ﬁ%ﬁff@f sitablersfiesea of

| ocation of s'ﬂhaﬁé Mdrforl QUGB B¥SNbe uéébst@?f%xaﬁeté BRSsHRWE *Pne%%%{y %ﬁofé%&’éd“&ﬁ@f a

finger alon touch screen disp H’éiﬁ can be determ ne

cont enpl at e%h%’ A FfSubRgbbap Orﬁﬁﬁeés*ﬁ' Hipel Geaheiowill opihemaimesie Af shapeen

di splay 24 qaé}ng,@éﬁgpgg%ngg @8R4 notions such as increasing or decreasing
t he di stance between f %?eEr touch | ocations can be determ ned. Each type
of touch evdAt48nd H%Sq lledi 18 fhe rbwdlrapragiade hasshaneememeahallsys assumriches
can result id¥dra® shAbéd ﬁttd&mcptferrgigffaft@i’feg%% M@W@ﬂéteﬁ%pemﬁrepdféb‘éﬁééﬁr 40.

Thus, the touch screen display rovi des aal% hi cal user interface for
user inter actFERNSICEHAT] tr%@Sf?rﬁ?ﬂt’éatfr@H‘ Hpoeesiteah oves iRMPeaiurmiodiusisnig 224 i s

bi ased away HigHemdrmserbRess. 2he tek@BRitdelah Rhichane p8ke t?a(hs?ﬁ?ﬁ\a%mé’égu@@t the
shape menory, al l 32 biases_the touch screen display toward the frame

It WPl d&@% spith dpy- HoRehare memery elivy '@mMewtwb@éwwtm%ﬂysm

can be bi asedres®@nar sby, bgcf:mmn&ﬂ cBY RMusH /Rdd. evbiAs Witds 8l highl
el ements such as %ci/)am bi a el enents or other suitable elenents.” The

shape menor PTO%FP Stf:ai‘dis f‘l’? slftaden ey sapman)y st lrestNiinet pubgesnelour

W res 32a, 3B widd®2a32%h, ISQC ihennBans, @an@ﬁatureﬁférp'eﬂgéwt@,ﬁa&&qmudjlﬂg Bhour es
3, 4A and 4B. Each one of the four wires | ocat ed

proxi mal a FPEEHERY F'?/ré"gcﬂﬁﬁ’ég regm tt%ped@?uf%ﬁtla@ f@ﬂl@%ﬁea&mtbe B’@'“ﬂr@lﬁ 4@ 38b 24
shown i nsghast ;rou*gurenm lamd@ m;ﬁease@rgamhg sHESSARd 184 Et‘éteﬁﬁ&h@%&%‘} tﬁ@n@rh@rm

base 22 and_to the r| di spl ay support 88 by suitabl e nechani cal
connecti on. ° eTWSP e 1@?%1”‘ o3 9pch afge cabgpringsef wire BRaaddty 3gemisct ed
at one end ﬁsOreHb@edD@ftslhﬁhb{s inrth@hé@te@ st \Pv%n m&wlrélrétgrrfélt@%dnh ferﬁp&Hrét‘éFE thed

t he respect;ve Wi r 32b, 32d when a circuit Is The

32
other end of*"@HtH fﬁ? F%'?wé’g Q‘s?“ﬁf & 3§§C32b323801 %Zdeﬂe%'ﬂ? foctﬁP Ieiiteéé%@é’ﬁ@d 6 t he

35 processowirdB2tay sieent inahé taapeess g;tran%rshgbe@aééle@fstattm G lre WA sndBRthe
t her eby ontrol%}%@’jlgpr current flow throu each of the wires 32a, 32b, 32c,

32d. Thé&’ wi PEEN Bgrhagod rooé*?é?”i%erat&‘éﬁﬁtﬁ@ IfiTid¥e4®i res, for exanple, or
any suitabl gosbape Wﬂ@‘@lébér‘ﬁid @redlis o&wc&dtwmrdd@ﬂ anyARE ofBRRLY spliddP¥hadédi S

not limt edwtrgs gg%he (l;é)slpects[v%r\,vngﬁeé’j}[g a% uﬁéergglest t?w%lphagg?rgﬁgfozpmat:on to the

compressed spring-shaped heated state as shown by the wire 32¢ in Figure 4A. The wire
32¢ in Figure 4A is referred to as being activated as a result of electric current conduction,

25 indicated by the arrow labeled lo, causing the change to the compressed spring-shaped
heated state. When electric current flow stops, the wire 32¢ cools and returns to the
original phase, thereby returning to the extended spring-shaped room temperature state
as shown in Figure 4B. Those skilled in the art will appreciate that the current required to
activate a wire from room temperature is dependent on the alloy and the diameter of the

30 wire. One suitable shape memory alloy is a muscie wire, as indicated. According to one
exemplary embodiment, the wires 32a, 32b, 32¢, 32d are muscle wires with a diameter in
the range of 0.04 mm to 1 mm, which are formed into coil springs having a coil diameter
in the range of 2 mm to 10 mm. As indicated above, the shape memory alloy is not
limited to coil springs as other shapes of shape memory alloy can be used. For example,

35 athin ribbon or other suitable shape that, when current flow through, changes to a

compressed state and, when current stops flowing through, returns to an extended state.



shape nenory alloy 32 can be used. For exanple, the shape nenory alloy 32
can take the formof a thin ribbon or other suitable shape. Further still,
ot her nunbers of shape 5 nenory alloy 32 can be used. [0048] Those skilled
in the art will appreciate that shape nenory alloys assune different
shapes at distinct tenperatures as a result of a tenperature-dependent
martensitic phase transformation frommarténsite at | ower tenperatures to
austenite a higher tenperatures. The tenperature at which the phase

{ransf o mat i1ghsICCURS deSekbadRRASAARAL, B8 iy lboyangbe oPhgRs dRapryygl | oY

in the pr esent enbodi nent inc can be
muscl e wi r edOUdNESESRD diFRlas 24 pee daipimined gtthy coplraliesds end e emelgingtes of the

ni ckel -titanhwR é?flalu@¥d b(}mm}é’ssﬁﬁﬁ@fd' @&emn@%eggeésb& !edept!E g%é&f'?rlna g The

w res 32a, 32b, 32c have two, tenperature-depen ent shapes |nc udi ng
an ext endedesstadhy. '@ﬁa‘E@rd Themerardingiesaf thectogehers dlsnlizsstydhepradessardfepal s

32a, 32bsantielamieuhibh bt ﬁHrf&tr%ezsaﬁ? 225, %@Er%gft%%cﬁ%‘é B9 camg%ﬁg%g%ﬁmpto

state indicated by the nuneral not to s
each of the c@6$¢ Cpt figy. repulling i %@aangszrbshmfrowzae ekigndedisrng-HePEh FIaTK s
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of the coil spring of wre returns to the extended

| engt h. Thefo%"\"’@si?f?@ B2b. SRewked that are a@b%@@@g@@egtpmt@gi@m@p@f@ﬂféamuseﬂ ate
in Figure 44,@pd in the 20 extended spring-shaped roomtenperature state
in Figure 4B 0049] When electric current is conducted through any or all
of the é8il [8Hlng- Srasekample: die Boch-shrsivedpridtsiuiiacard i difeatishagivided into

under goes t lyge a@g@ot pansf 95@4 la@@hawnw@qos@eaﬁﬁéﬁﬁﬁgww 'IPQH%%%J‘&@ fed

state as shown by the wire 32c in Figure 4 ure 4Ais

referred to ! ”P?esierfb‘”%’ﬂﬁ W&tr@aswraorﬁ gwuptctpscresdisplpi 26uWhﬂﬁ‘tth@ XY con,
25 i ndi cat edrdwatb o6 aaugé}wou&bﬁle%zér&me%%$é|n9.tﬁuh%ﬁéléﬂq#e Qe LG RIS ed

spring-shaped heated state. Wien electric current fiow stops, the wre 32c

cool s and r dtaulPAdeft bridheornegraf fisntarchaesen dispiey @dyof tha mﬁﬂbiegele@irqnwed@mee%ﬂjed
Spri ng- shapefne R bengpetal, ‘H{eﬁm?é Q@@ls RBvADQWE tﬁ@pr%l:&%?dfﬂ’@emyé%%Qhé kirédied

in the art wll apprematet hat he current reqwre activate a wre
from room té%“éf?gawf@%ﬂ@Wd@ﬁé@ﬁjﬁme%aéefwlﬂr@ynawaaﬂ%mcﬁhaﬁetfr@m 6 t he 30

wire. One Sékkﬁ@é&s&h@pﬁwa%m&n Rlrh W atufe Qafé‘-&%%@c%ér@ssé&%ﬂri’ﬂ%'s@z@%
According to one exenp enbodi nent, the wres , 2d are

nuscl e wi r e8eRiet ftake: dT%’é’f%}Qel'%ShQWeﬁ‘dﬁgé resVemepL Oie fRICh seraenisRdY 2 e

formed i nt 026@id wisdBLABSTRAMNR1Re&iPink HALETBTRH thd {bumgcr(eéna%p%fy 22 srmhké) 10
nm As |nd| cated above, the shape nenory alloy is not |imted fo coil

springs<4s Bt ‘shapes of shape nenory alloy can be used. For exanple, 35

a thin ribbmpsey otih@bwaybd Ml easd /RS- driiakies WA ReteHhin€Blo fall AWNINEIRUE, 92,
changes to a conpressed state and, when current stops flow ng through,

returns to SPWXNdpei&p ighipand corner of the touch screen display 24 of the portable
electronic device 20 in the view of Figure 5, the wire 32b proximal to the top right hand

corner of the portable electronic device 20 in the view of Figure 5, is activated as the

25 processor 40 completes the circuit causing current flow through the wire 32b, resulting in
a change in shape from the extended spring-shaped room temperature state to the
compressed spring-shaped heated state. The change in shape results in movement of
the touch screen display 24 as the wire 32b connected between the base 22 and the
touch screen display 24 shrinks in length.

3¢ [0053] When the X and Y co-ordinates are determined to fall within the area 92,
shown in the bottom right hand corner of the touch screen display 24 of the portable
electronic device 20 in the view of Figure 5, the wire 32¢ proximal to the bottom right
hand corner of the portable electronic device 20 in the view of Figure 5, is activated as
the processor 40 completes the circuit causing current flow through the wire 32¢, resulting

35 inachange in shape from the extended spring-shaped room temperature state to the

compressed spring-shaped heated state. The change in shape resuits in movement of



13 [0050] As described hereinabove, the X and Y co-ordinates of a user
touch on the touch screen display 24 are determned at the controller 30
and the co-ordinates of the touch are used by the processor 40 to

determ ne the associated option or command selected by the user. The
co-ordinates of the touch are also used by the processor 40 to 5 determ ne
whi ch of the four wires 32a, 32b, 32c, 32d 40 activate by conpleting a
circuit to cause current flow, resulting in a change in shape, fromthe

ext ended sprBgohaRetfQRy é@é@’éﬁr@%l!‘g @2&&@1%?0’(%@ breﬂ\?ee?}qubgﬁﬁand the

spring-shaped heated state. The one or ones o four wres 32a, 32b,
32c, 32d t hadPugt ecraen fivalesd4issrinkspeirieft: on the | ocation of the user-

touch. 10 [ 00634; | nveRs BXHIELY cbREiILAEE Qréé‘é!éz‘nﬁhé’c?to‘ fQIPWthuﬁlt'r‘ié a8 o8 is

effectively d|V|ded into five areas 90, 94, as shown in ghost
outline in FNGWEN e battom left hgad spimeeef tﬁ?é@l”“tﬂ@é%”tdﬁ#@ 4 of tbﬁ oagaklee not

shown on st hes /¢ QueR &SAReD Fl'ﬂ%.ﬂplrléw o?#xgﬁvg‘g N BGre5 2R o%m%pto tR& gbt't'tﬂﬁ ?e?thlgnda

user-touch are determ ned t for exanpl e, the area own in

the top | ef tCOREIP Hﬁmﬁb@re!?ﬁ@ntwes%q iadhe Wpwsf 5;@@@15015 aﬂh\@f?ﬂ)@% wsl e
el ectroni ¢ dey¥éds80240 écﬁ‘nbl@tetsh‘ﬁ‘e Mlhﬁ‘:ch%f.JSI ?QUfrgntglowttHz%u@h e \%@@3.’2@ r@&}IfI%ﬁEEd

as the processor 40 conpletes the circui causing current flow thro
wire 32a, ré&seaAWRG PR ff,cﬁ‘éH&eeﬁteﬁ‘@ﬁeﬁ@é”@ﬁbﬁﬁ’%@oméﬁﬂ‘@ﬁ@éw@ﬁﬁ*@ ﬁgfhghaped

room t enper awpee@teatsgnhglsﬁé&dq%moes&é@d ﬁardha sShaPafe rdignt ﬁﬁné@é‘iﬁ&at oThe
change in shage results | n novenent of the touch screen disp g%24 as

wi re 32dY%oriRelush speensisrlayid aaibe wre %wﬁect@@QQW@eﬂ@%haw peg/theq

shrinks 20 tb%ﬁ@a@m.swpgzkhﬁ"{m [@@Agy«gr the X and Y co-ordinates are
determned t within, the area shown in the top right hand corner

of the toucl{g%%qL eenv\ﬂie@ﬁh%f/( 3l \o0- PW@%%?@@MEéermeéﬂctprf@JhWéh'@ ¥eafd. in the

vi ew of Fi gwhewh.in fHaeardh it BRRidBE e d@lertd? tﬁe%uétQchéérgBJs Band of Ry pﬂﬁ‘fab%f
the portable el ectronjic device 20 in the view of C%la é?thfZI s activated as
¥

the 25 proc&&EIPNEYERE0dT € igw otTioriA & addeiWeps Fodd MERGHYRIEHe

wire 32hs resuhd pR@esddr 48 c‘éhr%ﬂﬁ@s inB oﬁbén:e,erof ESUR, bAG @&Lﬁfi’éﬂﬁﬂo@%rbﬂ@ﬁ ghaped
roomtenperature state to th onpressed spring-shaped heated state. The

change in sH&58 ¥8sut $2p rrO’Qﬁ’D(féHJé'HQ b change inshiere Eemdb cdespehsrrPy-dgrete

wire 32b comﬁ&@ﬂp@@twgﬂaté%Qh@@é@g%@s@@@bﬂ eshab@&'ﬁ@at%@%?a@é‘ he Phangedd
shrinks in Ieﬁgth 30. [ 0053] When the X and co-ordi nates are determ ned

to fall witS'#P% FRSUSs | @a["@vf end AbING PUrh HrEeBLTIERIAY 24 ghtheauiep 3% 9. $AC. R

touch scr eeroghsiidyetddethe hiReROrdraithe to&h%@?éeﬂmnéblﬂﬁzlzi @&#&rlhmm@ﬁgw ew
of Fi gur &0[522 wire 32c proximal to the bottomri and corner of the
n

por t abl é | CRETEIATEE H00W RO FiaiPob (G5 g 8%6’%@%@@9@9@& fas

controlling an electronic device 20 causing movement of the touch screen display 24
relative to the base 22 of the portable electronic device 20. Referring first to Figure 8,
there is shown a sectional side view of portions of the portable electronic device 20,
according to one embodiment. In the present example, a user touches the touch-

25 sensitive input surface 28 at the area 91 (Figure 5) of the touch screen display 24, by
pressing in the direction of the arrow "A” {step 110). The X and Y co-ordinates of the
location of the touch on the touch-sensitive input surface 28 are determined at the
controller 30 and the co-ordinates of the touch are provided to the processor 40 (step
112). The processor 40 uses the co-ordinates of the touch to determine the associated

30 option or command selected by the user based on the location of the touch (step 114)
and carries out the appropriate action or actions accordingly (step 116). The co-ordinates
of the touch are also used by the processor 40 to determine the associated wire 32b (the
wire 32 to activate) (step 118) and then complete the circuit including the wire 32b to
cause current flow resulting in a change in shape from the extended spring-shaped room

35 temperature state to the compressed spring-shaped heated state (step 120). The touch
screen display 24 moves as a resuit of the change in length of the coil-spring shaped wire



the processor 40 conpletes the circuit causing current flow through the
wre 32c, resulting 35 in a change in shape fromthe extended spring-shaped
roomtenperature state to the conpressed spring-shaped heated state, The
change in shape results in novenent of 14 the touch screen display 24 as
the wire 32c connected between the base 22 and the touch screen display 24
shrinks in length. [0054] Wen the X and Y5co-ordinates are determned to
fall within the area 93, shown in the bottomleft hand corner of the touch

screen di splgpp, 34 sRbwih hq:lﬁ%teah{ ﬁllifbeealp%?é(fé%@éi fhaqiﬁh\é' Fqgur%Q atdndths s&’él@‘é’n@the

Figure 5, the wire 32d proxi nal bottom left hand corner
portabl e el dEPYHHY CHEG twwrﬁfﬂm @lh@aw%w @fagge@mdéosthewrwmfawétﬂat@@ t he

processor 4%§Q¥&Mrﬁﬁrﬁ—;-9toh&¢s&bér%‘|'sbla9QH%‘M@)& iR Uk& Sz%erfnt' ‘é’rer'th%‘{ﬂ&n&é‘ﬁ‘ngMs%ﬁ

32d, resultln?na a change in shape fromthe extended spring-shaped room
tenperature ‘¥ &ctilg re$RONSeonpr essed spring- shaped heated state. The change

i n shape sreggbsn i nR@%‘fﬁ‘r‘f@H&wﬂj Fi%gretf‘@hér@%%%@g&t@hﬁ%@é’w% oft orttlgﬁséﬁ‘iI re

32d connected between the base and ouch screen display shri nks
in Iength. [(0®BS]eRIReIFCHRRHEC ReHpRIZY tBlasriaFigures: m@e@é@@nm&wapledﬂwver a

within the areptcddhes tﬁ@@d\%h@%n&*ﬂ@e Wp@ﬁs&rﬂa%& 2'8%@'%@&%&1@@??:@9@ Qrof(ﬂ{e ﬁot]@n

touch screen display 24 of the portabl el ectroni c devicé Vi ew
of Figure 5,5CE&N q‘*%ﬂﬁy ot PEPreEsig in e dleez“@on sharraw & a(étenmﬂapbdwesxa@d tYrr@

processor 4Qrgnspk et 8% Iét’ﬂa@(’oﬁ'of i thScH & treasdun- é-‘éﬁéﬁ.w@%p%%&r%e zfal £¥ through
t he V\nres 32a, 32b, 32c, , resulting in a change in shape fromthe

ext ended s praetyrelesif dhe ?%rﬁi'?re%@?da&he@@ %@'a@f@s%fheﬁeu%@fﬁmé@\éw to the

spri ng- shapegodieased (‘é.ie%tﬂzg-rhl@e ERBER D usg@%ecot&a%te% dithdBugTRNt of the
t ouch screen di sp Iax 24 as the wres 32a, 32b, 32c, 32d connected between

the base 22 %HRIMNeNE GaRIFaled BRlP R SoMayErslselacier Bniereer (Sl high And garry

(0056] Ref erenge ap@rcrwmam@n toP abtic@idR28ed ob thSo e ? chRnfiRtlcdmirtdBished
of controlling an electronic device 20 causi ng novenent of the touch

screen di spl1é§/’?9§9P 11 diPe-adnele chHsdovsh F Atvetssorvabe eraseasa Mdnp c

device 20. RefemirienBe fabs!cﬁ:‘iaté@wﬁ'é aua estbp 118)ne %@tn}a% §rh@mn%o%&>¢été adircaitde
vi ew of portl ns of the portabl e el ectroni c devi ce 20, according to one

enbodi nent . MAHYERINEMESe] ieﬁaiﬁff gurrept flouresufiigria g qhﬁ@gq BUREIFP2HOBENS t i ve
i nput surfa@gtease@gprmgesr@rp@a r&ﬂm 6%&!&@@5%‘[3@to&!h@c&rﬁb‘r‘é@s&?é&% éﬂiaﬁ@é ay 24,

by pressin ection arrow "A" X and Y

co-ordi nat e eﬁtledtsf?ée ?qt%‘bé%(i) oﬂ-tht°¥%Gf‘%ﬁJb¢13RiﬁY ?%@‘Oﬂ’%éﬁﬁﬁ%‘i qfitichiarggtin

surface 28 @mgttdsitieg ﬂblngﬂlr@tsh&ﬂb@d w8 f 0hd ﬁomﬁﬂn%réhGA@@Wﬁ%m@é es of the
t ouch ar provi de?ﬂatg H gprocessor 40 (step rocessor 40 uses
t he co- 8 di ABP'EEAE RENE Sifthes Fredit g}?ﬁaﬁ?eafﬁ%@eﬁ%"@@’ieé‘tt@ th8 a0\t SCEIE or

conmmand sel @gbrg 2ays bheygesaed RrRIRIp@Boi6! il QEaLbONAGSIN LAB {8 RUGRrdePt Il 4)

24 pivots in the present example to provide the user with a tactile response.
[0058] Referring now to Figure 8, there is shown a sectional side view of portions of
the portable electronic device 20, similar to Figures 5 and 6. In the present example, a

25 user touches the touch-sensitive input surface 28 at the area 94 (Figure 5) of the touch
screen display 24, by pressing in the direction of arrow “C” (step 110). The X and Y co-
ordinates of the location of the touch on the touch-sensitive input surface 28 are
determined at the controller 40 and the co-ordinates of the touch are again provided to
the processor 40 (step 112) for determining the associated option or command selected

30 by the user (step 114) and performing the appropriate actions based on the option or
command determined at step 114 (step 116). The co-ordinates of the touch are used by
the processor 40 to determine the associated coil spring wires 32a, 32b, 32¢, 32d (step
118) and then compiete each of the circuits including the respective coil spring shaped
wires 32a, 32b, 32¢, 32d to cause current flow through each wire 32a, 32b, 32¢, 32d

35  resulting in a change in shape from the extended spring-shaped room temperature state

to the compressed spring-shaped heated state (step 120). The touch screen display 24



and carries out the appropriate action or actions accordingly (step 116).
The co-ordinates of the touch are also used by the processor 40 to

determ ne the associated wire 32b (the wre 32 to activate) (step 118) and
then conplete the circuit including the wire 32b to cause current flow
resulting in a change in shape fromthe extended spring-shaped room 35
tenperature state to the conpressed spring-tshaped heated state (step 120).
The touch screen display 24 noves as a result of the change in | ength of
the coil - SprﬂnBﬁeW%@u%F@we%ﬁan&@p} ieﬁ’gﬁh%hglm the cg! Q;Wrﬁq Shapbd leaé ?2@%2b
appreci ated that the Figures are not scal e and novenent

touch screen’?® S¢¥. & shawndn 55@8@@@&@@6 'f‘M“ b@r?@pfﬁﬂiﬁi%@%fhel figuss pen@ne  As
shown, the tQueharkohefbvdinehl é‘f%h@‘ﬂo&h‘é@Fe%n'drbg Tyezrzﬁ@%%gger%am'tﬁe berpegé)w de

the user wth a tactile response Aow t ure
there is sde?tré‘t'%réc'ﬂ*B?lﬁ[esﬁ’bl@(am%v@@ﬁh pbineifeyviess 3 h§2%&2ﬁa%ﬂde5h”ﬂks

el ectronisc dgl fRnetQnarShildd Ry tMoE&:f%Hr@er@drs;BlQ*; g@%%@g@ﬂéraﬁﬁ(ﬁ‘é}:@h&to wWever,

a user touches the touch-sensitive input sur the area 93 (Figure
5) of the t di#eR 22scr een di splay 24, by pressing in the direction of arrow

" (step 1Y0dsojThewinand m%v@ﬁ’ren%ﬂhé‘ﬁ}&ﬁ s@rfeeh '&‘?‘sp'lé?}%ﬂi z'e%ﬂvé’fto tth@%aEQ‘QQ h on

the touch-sensitive input surface 28 are 10 deter mned he controller 30
and the co- GRYPPAPREIeHhapp ENdnsIsd the wirp povireredla $2bnhd2c, ﬁ?@d@@gw I9orqVisiedp

112). The pwmw&wuﬁ&mew&h&;i Géé‘r%tgr'a@@érﬁ%lﬂ?fhetd?ﬁpﬁi%%@ert|ﬁterfg§é ermne the
associ at ed o tion or command sel ected t he user é ep 114) and carry out

the appr8pril8?¥lact F‘%Wdéﬁat%%mﬁs”ﬁé@‘é?ﬂ‘ reamEsipt £bRaPe epyieftedete? ni ned
at step 11%c£e%w>sp1a1y6and iS Bt it @i @pasiied 1&@@5&@%%:3@@? %@%d&%%‘éré% the

processor 40 &15 det rmne the associated wire 32d 118) to activate
and t hen corﬂﬂp of reggmple, ?ﬁ%@'ﬁﬂﬁﬁ%@rﬁ@r%“@sﬁ@doﬁ@”chﬁh%resuéﬁtﬂ?é@ﬁc“fIow

resulting i &c@eﬁhﬁéﬁ% sa@wﬁmpﬁ;;i‘ré@émeaf&? th@éts‘ﬂﬂgg% t$1@ralrtng shaped room
tenperature state to the conpressed spring-shaped heated state (steE) 120)

The touch sdP%d4 dléﬁﬂﬁVf'?ﬁdntBQé@Jog§céeel“ TRy 4f isteblinHethipdhe deteraingtion of

the coi h5spridigyshaagsh Wdﬁa&zﬁuoﬁévéﬁomtéa@ Eio%lrﬁ@sJoh Ak Riidikd oMéMgel?e 20
appreci at ed [hat the Figures are not to scale and_the noverment of the touch

screen di sPIAy Hatqueh qregh Sisptayd4 & Q%@etﬁm%“%ﬁ%e’:%hqu'i 'ﬁ@ﬁt&mpﬁﬁed hghi n,

the touch sseess di BBletian 3fe MICKES oh thel tBBcPERSENHIsEMATRIEN 18 dRIOMHS énfae
user with a tactile resgonse [ 0058] Referring nowto Figure 8, there is

shown a sectTURIP SRS Ve8¢ 0{)8?%’36?1% Bte distRrcentwapn Engardeyqhdesatiopevi ce

20, simlar ch®bEidghamed. 3th Bord tak BRe RNIEBANSS t@ﬁm&e tidan @rﬁa 438t xpHohes
t he toug(? senS| ive i ﬁut surface 28 at the area 94 (Figure of the touch

screen df spfFay" ﬁate%{}a PRESFHIP GSieTHES WhicBet | "k?rFOHTShéP‘?%W'm@@‘?% s¥8p33a gyrd
The X and Ytd:@ctw@tredl"ﬂﬂ@éerﬁo@efthérh@n& @ﬁﬁa@'vﬂr’és@.?atﬁ% 130U Cip PEbrt eactivated without

touch-sensi g(‘:t\f/v%tn!zgngllﬁour o{thgc\aﬁres 32a 32b 32¢, 32d. For example, two of the wires 32a,

32b, 32¢, 32d that are located proximal corners that share a common side can be
activated to cause the touch screen display 24 to pivot. Further still, the changing location

25 or motion of the touch can result in a change in activation from one or all of the coil
shaped wires 32a, 32b, 32¢, 32d to another or all of the coil-shaped wires 32a, 32b, 32c,
32d.
[0062] Although five areas are shown in the touch screen display 24 in the
embodiment shown in Figure 5, it will be appreciated that these areas are shown for

30 exemplary purposes only and other areas can be employed. For example, the X and Y
co-ordinates can be determined, followed by activation of the nearest one or ones of the
four wires 32a, 32b, 32¢, 32d. Further, the shape of the areas can differ from that shown.
Further, a different number of wires can be used and the wires can be located at different
positions between the base 22 and the touch screen display 24.

35 [0063] In the embodiments described above, the touch screen display 24 is framed

by the frame 84, which is fixed to the base 22 by the sidewalls 86. It is contemplated that



determ ned at the controller 40 and the co-ordinates of the touch are again
provided to the processor 40 (step 112) for determ ning the associ ated
option or conmand sel ected 30 by the user (step 114) and perform ng the
appropriate actions based on the option or comand determ ned at step 114
(step 116). The co-ordinates of the touch are used by the processor 40 to
determ ne the associated coil spring wireg732a, 32b, 32c, 32d (step 118)
and then conplete each of the circuits including the respective coil spring
shaped wr

320 3op, 32%8@%%d0a§%rfg§§% Il’%ztgﬁll"psa&@%?ﬁsﬁl L b& 'B ﬂ& BI%/ s‘ic!évs}?ahg Ifbéﬁe?rctn#“f&e
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heat ed st at ep s a result
of the changgb?ﬂ e%’m} th%@%bB&H%ﬂtéesgg&a[odt';egr&lnﬁa\(e %4%%g%tw res E%Za 32b,
32c, 32d, aémﬁwtafﬁnﬁpéhhﬁaw@ablA@éﬁqtroniCtde\xjcel it ydt hgpyrdecitendeidhat madifieations
Figures are é?w‘atvahgnoréct@ltf?es@@nﬁdaﬁném%’ﬁmﬁhlmhetQ:% E%Hﬁ@pﬁ%%?ﬂ}e%régérﬁy 24

i s exaggerated for the purpose o Ustration F resent ‘exa

each of the aglratianr Egr @mplghe St;@@nd:wapesﬁfrmﬂmosofahamtureaph@e ptoriahle

pi voting, t r 0 the base
22. [0059] V%%@H&?%\%gﬁgr??’eiwﬁahgﬂ?%%ﬁ éé@%ﬁéﬁﬁ%ﬁ%t:m @Ajyﬁge ative to the
base 22 cauRtfigjionhanpyriisdioshaayeceyr te thosaiskidedin f\hﬁ raﬁs Adzach sridificatans
32d, the us i i i ion
W th the or ana SRS HERelleh b Bo VA BB BT RN Sathe e HREbL! MRREAER LS
screen di splay 24 can be any suitable touch screen display and is not
limted to a capacitive touch screen display. The touch screen display can
be, for exanple, a resistive touch screen display or any other suitable
touch screen display, as will be appreciated by those skilled in the art.

[ 0061] As described, the touch screen display 24 is not limted to the
determ nation of 15 a single location of a static touch event. |nstead,
notions such as the sliding of a finger along the touch screen display 24
can be determined. Further, it is contenplated that touches at nore than
one | ocation on the touch screen display 24 can be determ ned and notions
such as increasing or decreasing the distance between finger touch

| ocations can be determ ned. Wth nore than one |ocation of touch, nore
than one set of X and Y 20 co-ordi nates can be used to determ ne which of
the coil-shaped wres 32a, 32b, 32c, 32d to activate. Thus, nore than one
of the wires 32a, 32b, 32c, 32d can be activated without activating al

four of the wires 32a, 32b, 32c, 32d. For exanple, two of the wires 32a,
32b, 32c, 32d that are |located proximal corners that share a common side
can be activated to cause the touch screen display 24 to pivot. Further
still, the changing | ocation



25 or notion of the touch can result in a change in activation fromone or
all of the coil shaped wres 32a, 32b, 32c, 32d to another or all of the
coi |l -shaped wires 32a, 32b, 32c, 32d. [0062] Although five areas are shown
in the touch screen display 24 in the enbodinment shown in Figure 5, it

wi |l be appreciated that these areas are shown for 30 exenpl ary purposes
only and ot her areas can be enpl oyed. For iexanple, the X and Y

co-ordi nates can be determ ned, followed by activation of the nearest one
or ones of tdgimd.our wires 32a, 32b, 32c, 32d. Further, the shape of the
areas can dlffer fromthat shown. Further, a different nunber of wires can
be used and the wires can be located at different positions between the
base 22 and ¢t he t [0063] In the enbodinents
descri bed ab10ve Nt@@{]ég%ﬁﬁs@é ‘%m”ﬁ. sﬁ]‘&mﬁ% is framed by the frane 84,
which is fixed tcﬂl?aﬁ@ base 22 by the sidewalls 86. It is contenplated that
17 bases;22 can i

si dewal Ig r at her%fdigb!é ge\;[&; Ee(;);}g]r?% HQQF%&S ng &h@élez% I @élb%%

si dewal | s can be arr&d@hﬁenalhye dput aﬁg‘rféccéloagitlsomrthe c{c@d}mpeww fer ggiermining a
enbodi ment s (Qescdjhegehgseidy are directed to particular inplenentations of
the portable electronic device, it will be understood that nodifications 5
and variations t & Pty eftsbaperengmonr alowi vhies dismeset debvesndthepbriceand thée
present  apRfidofAtddibe, E%s;f'e)éﬁ’vrg)!n?e oftthg ﬂrélﬁy%ﬂ%eﬁﬂf&%&ft Mgsn?elgile}agﬁoffour

features of the portable ‘el ectronic &vice’ can :
provi di 1§ t Keneanef fh@rféswi@mdewmjh@tsh@?e MEBWINY Aot wmeaﬂucwgum torrbanas

occur to t h%ﬁﬁp@'ﬁi Pés%@néé‘ td B@nﬂc}}on o |ele§Hfétht frd %ﬁﬁéé) Rovemar Mﬁfﬂeaﬁtbﬁﬁ

are believed to be wthi sphere and scope of the present applicatio
18 d ai ms: de’CWQ’@U@HOé@@@%‘ display unit conprising: a base; 5 a display

devi ce connect ed R diR PR8N BRsht @N@&@o%dﬁ&loﬁtdf\é?e&rg LARRPRR&Ighat least one

touch-sensitive i nput surface overlying the display device for "determ ning
a touch evéhtha §BeRa dieraeid aloplwiresl ithe abfleashape efetorshaab| vymant alpy wires

di sposeds be%@%@rﬂfnteﬁ%égégeonai'agat‘o'ﬁeof tﬂb%@uéﬁ’e%\” Fe%uitlﬁg r@m@meﬁfeop% L‘Rfsplé

plurality of the wires |ocated proximal each four®™ 10 corners of
di spl ay devidg¥ce e lashsenpitivioinputguriage vlatae t@é%bc’éﬁ‘@nfl gured to change
shape in response to conduction of electric current to cause novenent of

t he di spl ay deV| ce relative to the base,
The touch screen display unit accordmg to claim 1, wherein the shape memory

alloy wires are each configured to shrink in response to conduction of electric current
20 therethrough,

3. The touch screen display unit according to claim 1, comprising a controller for

determining a location of the touch event.

25 4, The touch screen display unit according to claim 1, wherein the shape memory

alloy wires comprise muscle wires.

b, The touch screen display unit according to claim 1, wherein the display unit is
arranged such that electric current is conducted through each of the plurality of wires
30 located proximal each of the four corners of the display device in response to the location

of the touch event being proximal a center of the touch sensitive input surface.

6. The touch screen display unit according to claim 1, wherein each of the wires is
coil-spring shaped.
35



wherein the touch event causes conduction of electric current through at

| east one of the shape nenory alloy wires, the at | east one of the shape
menory alloy wires 15 determ ned based on | ocation of the touch event,
resulting in nmovenent of the display device and touch-sensitive input
surface relative to the base. 2. The touch screen display unit according to
claim1, wherein the shape nenory alloy Wi%es are each configured to
shrink in response to conduction of electric current 20 therethrough. 3.

The touch screen SR aN sehich @gﬁw dh.@gc&&d%%rﬂ@m PO(fHPr‘?;:!rélnﬁga FahRUSLLLer

for determning a |ocation of t ouch event touch screen

di spl ay unitf f%%ﬁ?d@aﬁg %ir&@rm%'ary wﬁévaéﬁrﬁ&%éraméweméwghay dedigeopndhitpred-
conpri se musehgitvk st spfacdhe touch screen display unit according to claim
1, wherein the display unit is arranged such that electric current is
conducted t hrough each of the plurality of wires 30 |ocated proxi mal each

of the faur gornessecbirdfieqslicPt ey ce in response to the location of
the touch event being proximal a center of the touch sensitive input

surface. 6. The tdlf¢tRN seiceR Al ipapIEycamprisingce bper. mgdieRlar Payips sonisadeiorhe

each of the paskemd govédid 18RING HRaped. 23Budl- seﬁsatlvghﬁpﬂp%c%%v%ﬁ?mg the
di splay unit according to claim1, conpri si ng frame spaced from base

by i nter nedlda%abaysﬂ%%fqrsdeéﬁwrﬁ%ﬁ]tﬁ@ch ﬁwéermt%ep;rpkﬁy agelyially fridhape egioory alloy

sensi tive i npts dsPdsad Betwred thé*ﬂa@é 8&d ﬂ'@@s@pfé&eé(év@c% OB dcEldgne Bf ﬁﬂ@%ahty
screen dlsplay unit conprising a base, spl ay devi ce connected t

base andCnowdbe evifes) kerigd RIBXIMRE €BER ©f faua 600RISs 8hdhe Idtﬁélaiynwcesdh? aﬁd,f@pe

overlying t hgeméhySBlcgywhEy icaen fo@hﬂgl%@rtm tHaBe BsHaBHCR R¥EMsel REES uctidn of
plurality of shape menory alloy wres disposed between the base and t

di spl ay dev.e&@tﬂcacwé%é&wge Shaveagteny 1S (g (isRan geviep S92 oo tanihee a4 o

proxi mal  eachn@blick @idetPmiiPa Rcatidteoths Rhay Levi 684 the shape nenory
all oy wires each confj gured to change shape in response to conduction of

el ectric current PEER0ReCrrBoeRk C@f“pt”ﬁ@gd?swaﬁssﬁé\}?eé‘ée‘?réltﬁ% iRAset 8nq Hee

base, and adipuit d6VidLhind @belBl &Y MoRhdEed td Qﬁ@bbﬁ’t%ll@F th@%.éwhe@y@@hd tﬁé‘d
oper ati onal conponents conprising a processor between base and the

di spl ay deviSEEPAREMHRIEPHRY \*)’é??/f‘é’d‘rﬂﬁ‘é@ﬂeQﬂ’”fj‘eBCftOﬁeOché‘Htef‘bth‘éigh th@aﬁi@@%ﬁﬁhe

devi ce and thape slaary aﬁrcsm\vvye@hul RYpIMIeS thehoAUSIRY 160 BEHKEET &1t 6 the Whigat

t hrough at | east oqe of
memory alloy wures determzned based on location of the touch event, resulting in

movement of the display device and touch-sensitive input surface relative to the base,

20
9. The electronic device according to claim 8, comprising a mechanical stop for
limiting a range of motion of the display device in the direction of the base.
10. A method of controlling an electronic device, the method comprising:

25 receiving a touch input at a touch screen display;

determining a location of the touch input on the touch screen display; and
causing current conduction through at least one of a plurality of shape memory
alloy wires disposed between a base and the touch screen display of the electronic
device in response to receipt of the touch input, a respective one of the plurality of shape
30 memory alloy wires located proximal each of four corners of the touch screen display, the
at least one of the shape memory alloy wires determined based on location of the touch
input, and the current conduction resulting in a change in shape of the at least one of
shape memory alloy wires to cause movement of the touch screen display relative to the
base,
35



shape nenory alloy wires in response to the touch event, the at | east one
of the shape nenory alloy wires determ ned based on | ocation of the touch
event, resulting in novenent of the display device and touch-sensitive

i nput surface relative to the base. 20 9. The el ectronic device according
to claim8, conprising a mechanical stop for limting a range of notion of
the display device in the direction of theobase. 10. A nethod of
controlling an el ectronic device, the nethod conprising: 25 receiving a
touch input at a | 1 t h
mput on' & hel t oudh CUEPUEh FERBLR TR, R R R B o
at | east onevfgh m&eri@lrrnaféIbiytaypr@f:e@hvapéamréimtrynlc@Ie}/igg Huse satfi epaading lﬂ@tﬂﬁeg% a
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recei pt of the tou In a respective orie 0 lurality o

menory al | oyheaueh sceatcispiays ord ﬁamseeatffenbf:orﬂb@horttﬁvmatdq&%ﬁ ree phaehrality
screen di;spl I

det or i ndd IaenaPoieiny efn s Bisopds PSRN Br Ol s divley o
conduct i on rtes glectragic ideviae dhdagnsa t¢ hi@cfmm(ﬁf t féouph iNedse gRRECTe OsAHHdhe
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execut abl e ﬁﬁgmmuﬁﬁﬂ@néhQHhﬁﬂStmh%@fﬁé#ﬂﬁﬁﬁéﬁemyﬁeabWO@é%S@ﬁe@W”%ﬁ ased on
el ectroni ¢ GEVlEs of %%eg?m dt %@HH&'ongeﬁ%nge tlod reé@ﬁr‘%‘gﬁ e %hé@écah éh@ﬁé’tof at
a touch screen displa et grnlne a location o? touch P

t ouch sdﬂeeﬁh@ﬁéfﬂaéﬁ/on%lﬁﬁ shangs Begury @hey wem@mlcﬁw W@r@gn’t aft thﬁéa@qh pHacHf
a plurality &.pf, shapeiBaBLyeal | oy wires disposed between a base and the
touch screen éﬁgb I'ay o% the el ectronic device in response to receipt of
the touch input, a respective one of the plurality of shape nenory all oy
wires | ocated proxi mal each of four corners of the touch screen display,
the at | east one of the shape nenory alloy wires determ ned based on

| ocation of the touch input, and the current conduction resulting in a
change in shape of 10 the at | east one of shape nenory alloy wires to cause
novenent of the touch screen display relative to the base.



