1 TACTI LE TOUCHSCREEN FOR ELECTRONI C DEVI CE [0001] The present application
rel ates generally to input and out put devices for portable electronic
devices. 5 [0002] Portable electronic devices have gai ned wi despread use
and can provide a variety of functions including, for exanple, telephonic,
el ectroni ¢ nessagi ng and other personal information manager (PIM
application functions. Portable electronic devices can include several
types of devices including nobile stations such as sinple cellular

t el ephones, smart telephones, wrel ess PDAs, and Ia-to- conputers wth
wirel ess 802.11 10 orlAdlE A=t i =L ol Mk ON a W de
vari ety of networks from dat a- onIy net wor ks such as Mobitex and DataTAC to
conpl ex voi ce and data networks such as GSM GPRS, CDMA, EDGE, UMIS and
CDMA2000 nedGithiks. Fb@etqsemeanp&@@wueiﬁte@gqnwymlngﬁfeartd Quipeisieyises fair e

general |y i nheradledid-@hniclardbel d use and easy portability. Smaller devices
are general Iy desirable for portability. 15 A touchscreen input/output
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devices are sma and are therefore [imted in space avai |l abl e for user
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di sadvantages relating to user interaction and response, however
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user-desir ahét@uohéacédch%s MMk bYid TRta RS 1ot dondlidk Yok & 48 nefitks sidhaas di ng
a poor user-ex erlence 0005% JP_2000- 200141 di scl oses a touch panel for

novi ng t he UMIS aneCBMABPORhage ™ swi t ch mounted on a
printed circuit board In front_of the switch is a novabl e nenber
conprisi ng H%Fhte Reificasrsush a5y AL STt ielepRRngRans sy ineRdst et t he
switch. [ 00R8)dnAR Bse24Hirdaky Dhbbitiys @n@méscj@n@é@t@e geﬁ%nmégmueff@f p@“tabiilty

conputing device wusing a touchscreen and a nechanical sw tch underl %
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fixed axis 000 rg He i n input/output devices are therefore
desir abl e. ﬁgg urther, the screen content on the touchscreen input/output devices can

be modified depending on the functions and operations being performed.

[0004] Touchscreen input/output devices are constructed of a display, such as a
20 liquid crystal display, with a touch-sensitive overlay. These input/output devices suffer

from inherent disadvantages relating to user interaction and response, however. In

particular, such touchscreen input/output devices fail to provide a user-desirable tactile

quality for positively indicating input, providing a poor user-experience.

[0005] JP 2000-200141 discloses a touch panel for moving the cursor on a display.
25 The panel has a switch mounted on a printed circuit board. In front of the switch is a
movable member comprising a plate supported by legs which can be pressed to contact

the switch.

[0006] WO-A-2004/107 146 discloses a data input method for a computing device
using a touchscreen and a mechanical switch underlying the touch screen. A hinge is
30 provided along one edge of the touch screen to allow the touchscreen fo pivot with

respect to the base about a fixed axis

[0007] Improvements in input/output devices are therefore desirable.



[ 0008] According to an aspect there may be provided a el ectronic device,
conprising: a housing having a front frane; a noveabl e touchscreen display
framed by the front frane so as to be constrained by the housing, the
touchscreen display having a touch 5 sensitive input surface overlying a

di spl ay device; a single nechanical switch di sposed between a back surface
of the touchscreen display and a base of the housing; operational
conponents conprising a processor within the housing and connected to the
touchscreen(%%s | ay; and at | east one biasing elenent to bias the

t ouchscreen Ef@%— away fromthe single nechanical swtch; whereby the
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features sh vmé%cg_a%gost outline for the purpose of | ustration; 20 [0011]
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certain_ internal rrgonent s, of ortabl e el ectronic device of
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[0014] Fig. s .a sectional side view of the portable electronic éﬁé/l ce of

Fig. 1, Hﬁch@“’%ﬁ'ﬁmf@é Be BIVPERIIE BeREREINEE tﬁa.'%atlerh of arplicalinord dhe

di spl ay; [0@&5heﬁb@ma§ HeSa Borfd eleaedniSlslace/i ew of the portable el ectronic
device of Fig. 1, showing a force applied to another point on the

touchscreen display; [0016] Fig. 7 is a top view of a portable electronic

devi ce accoBRIEF DESCRIPTRON OGP THIHIDRAWINGSW th certain hidden features
shown in ghost outline; [0017] Fig. 8 is a sectional view along the line 8

- 8 of Fg.[0009B [©038dimeng ofhd §re@erst%@bhmah will eaw Bk @Rgcridee, by wey 8f - 8 of
on a touchscreen dlsplay,

Fig. 7, show n force applied
[0019] Fig.© ‘W%?fg Oﬁlys‘@@? f% &g 9 \?ﬁ@&? G IgQUEBr WRRSPE" el ectroni ¢ devi ce

accor di ng yﬁ)t010] Fig. 1 is a top view of a portable electronic device according to one

embodiment, with cerfain hidden features shown in ghost outline for the purpose of

illustration;
20 [0011] Fig. 2 is a sectional side view of the portable electronic device of Fig. 1;

[0012] Fig. 3 is a block diagram of certain components, including certain internal
components, of the portable electronic device of Fig. 1;

[0013] Fig. 4 is a sectional side view of the portable electronic device of Fig. 1,

showing a force applied to a point on a touchscreen display;

25 [0014] Fig. & is a sectional side view of the portable electronic device of Fig. 1,

showing a force applied to another point on the touchscreen display;

[0015] Fig. 6 is a sectional side view of the portable electronic device of Fig. 1,

showing a force applied to another point on the touchscreen display;

[0016] Fig. 7 is a top view of a portable electronic device according to another
30 embodiment, with certain hidden features shown in ghost outline;

[0017] Fig. 8 is a sectional view along the line 8 - 8 of Fig. 7;



anot her enbodi nent; and 5 [0020] Fig. 11 is a sectional side view of the
portable el ectronic device of Fig. 10, showing a force applied to a point
on a touchscreen display. DESCRI PTI ON OF PREFERRED EMBODI MENTS [ 0021] It
will be appreciated that for sinplicity and clarity of illustration, where
consi dered appropriate, reference nunerals nmay be repeated anong the
figures to 10 indicate corresponding or anal ogous elenents. In addition,
nuner ous specific details are set forth in order to provide a t horough
understandig ﬁﬂ thE enbodi nents descri bed er ein. it will be
under st ood @9 ose i9f%?a.Sﬁ%Wag\r&rwp*qnﬁt%w@a%r%@fa”ﬁgt7héh0%ﬁ%a&?fﬁ%ﬁf>e'*ed
descri bed heaemmwmayabeu@@aekh@ﬁg| -t hout these specific details. In other
i nstances, well-known nethods, procedures and conponents have not been
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her ei n. Also,n‘it?g ripij is not to be considered as limting the
scope of th&"8 68”‘ ri bed herein. [0022] The enbodi nents descri bed

herei n gener, re at rtabl e el ectronic V|ce Vi n . di spl ay.
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wirel ess COlsmammgatfbme a;beired:esa palatores tRebsdrsen gieplail ar phones, cellular 20
smart - phones, wrel ess organi zers, personal digital assistants, wrelessly
enabl ed notebook computers and the |ike. [0023] The portable electronic
devi ce nay B¥ESCRIRTMHY OFORREFERREDEMBODKWENTS advanced data

comuni cation capabilities including the capability to comunicate with

ot her port a1l eck mibcapleetices tioat forasin plicity a&ﬁ&t&urgsoftifhrsﬁa@im avhees wor k  of
transcei ver ctronic de ice al.so _have the
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overlying a display device 28. A single nechanical switch 30 is disposed
bet ween a bEER2kur f Heeembddimbetstdeaciisdriessin desalaty rdte dmd partbbis @ledtroof: t he

housing 22. de@&r%in%nghisﬁﬁmé%t@s of portable electronic devices include mobile, or
handheld, wireless communication devices such as pagers, cellular phones, cellular
20 smart-phones, wireless organizers, personal digital assistants, wirelessly enabled
notebook computers and the like.

[0023] The portable electronic device may be a two-way communication device with
advanced data communication capabilities including the capability to communicate with
other portable electronic devices or computer systems through a network of transceiver
25  stations. The portable electronic device may also have the capability to allow voice
communication. Depending on the functionality provided by the portable electronic
device, it may be referred to as a data messaging device, a two-way pager, a cellular
telephone with data messaging capabilities, a wireless Internet appliance, or a data
communication device (with or without telephony capabilities). The portable electronic
30 device may also be a portable device without wireless communication capabilities as a

handheld electronic game device, digital photograph album, digital camera and the like.

[0024] Referring to Figures 1 to 3, a portable electronic device 20 that includes a
housing 22 and a moveable touchscreen display 24 constrained by the housing 22 is



are provided including a processor 40 within the housing 22 and connected
to the 5 touchscreen display 24. The touchscreen display 24 pivots relative
to the base 34 of the housing 22 about a pivot axis in response to
application of sufficient force to an off-center |ocation on the
touchscreen display 24 resulting in actuation of the single nmechanical
swtch 30. The pivot axis depends on the |pcation of application of the
force. [0025] Referring nowto Figure 3, there is shown therein a bl ock

di agram of ap 10 empl ary enbodi ment of a portable el ectronic device 20.
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y persons ski in t rt, that the egbodi ts described herein, are
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Q0 ,represent 30 one or nore dif Radi o
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devi ce 20 iaccoafanaatwith the Global System for Mobile Communication (GSM) and General
Packet Radio Services (GPRS) standards. The GSM/GPRS wireless network is used
worldwide and it is expected that these standards will be superseded eventually by
Enhanced Data GSM Environment (EDGE) and Universal Mobile Telecommunications
25 Service (UMTS). New standards are still being defined, but it is believed that they will
have similarities to the network behavior described herein, and it will also be understood
by persons skilled in the art that the embodiments described herein are intended to use
any other suitable standards that are developed in the future. The wireless link
connecting the communication subsystem 42 with the wireless network 100 represents
30 one or more different Radio Frequency (RF) channels, operating according to defined
protocols specified for GSM/GPRS communications. With newer network protocols, these
channels are capable of supporting both circuit switched voice communications and

packet switched data communications.

[0026] Although the wireless network 100 associated with portable electronic device

35 20 is a GSM/GPRS wireless network in one exemplary implementation, other wireless



i npl enentations. The different types of wireless networks that may be

enpl oyed include, for exanple, data-centric wreless networks,

voi ce-centric wireless netwrks, and dual - node networks that can support
bot h voi ce and data conmuni cati ons over the same 5 physical base stations.
Conbi ned dual - node networks include, but are not limted to, Code Division
Mil tiple Access (CDMA) or CDVAL 000 networks, GSM GPRS networks (as

nmenti oned above), and future third-generation (3G networks |ike EDGE and

UMTS. Sone ot her exa s of da -centric networks include WFi 802.11,
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Services tasklist.
[0028] The portable electronic device 20 can send and receive communication
signals over the wireless network 100 after network registration or activation procedures
have been completed. Network access is associated with a subscriber or user of the
25  portable electronic device 20. To identify a subscriber according to the present
embodiment, the portable electronic device 20 uses a SIM/RUIM card 62 (i.e. Subscriber
Identity Module or a Removable User Identity Module) to be inserted into a SIM/RUIM
interface 64 in order to communicate with a network. The SIM card or RUIM 62 is one
type of a conventional “smart card” that can be used to identify a subscriber of the
30 portable electronic device 20 and to personalize the portable electronic device 20, among
other things. In the present embodiment the portable electronic device 20 is not fully
operational for communication with the wireless network 100 without the SIM card 62, By
inserting the SIM card/RUIM 62 into the SIM/RUIM interface 64, a subscriber can access
all subscribed services. Services may include: web browsing and messaging such as e-

35  mail, voice mail, Short Message Service (SMS), and Multimedia Messaging Services



6 (MVB). Mdire advanced services may include: point of sale, field service
and sales force automation. The SIMcard/RU M 62 includes a processor and
menory for storing information. Once the SiIMcard/ RUM®62 is inserted into
the SSMRU Minterface 64, it is coupled to the processor 40. In order to
identify the subscriber, the SIMcard/RUM 62 5 can include sone user
paraneters such as an International Mobil & Subscri ber ldentity (IMSI). An
advant age of using the SIMcard/RU M 62 is that a subscriber is not
necessarily b(kad by any single physical portable el ectronic device. The
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[0029] The peupablethel Reddsat 4. devidetcdi@ently thelalbt&iner RANRINE da el aesaNd
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coupled to a regstél ator (not shown), which assists the battery
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alternatively be a read-only memory (ROM) or similar storage element (not shown).
Those skilled in the art will appreciate that portions of the operating system 70 and the
software components 72 to 82, such as specific device applications, or parts thereof, may
25 be temporarily loaded into a volatile store such as the RAM 46. Other software

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

[0031] The subset of software applications 72 that control basic device operations,
including data and voice communication applications, will normally be installed on the
portable electronic device 20 during its manufacture. Other software applications include
30 a message application 74 that can be any suitable software program that allows a user of
the portable electronic device 20 to send and receive electronic messages. Various
alternatives exist for the message application 74 as is well known to those skilled in the
art. Messages that have been sent or received by the user are typically stored in the flash
memory 48 of the portable electronic device 20 or some other suitable storage element in

35  the portable electronic device 20. In at least some embodiments, some of the sent and



menory 48 of the portable electronic device 20 or sonme other suitable
storage elenent in 35 the portable electronic device 20. In at |east sone
enbodi ments, sonme of the sent and 7 received nessages may be stored
remotely fromthe device 20 such as in a data store of an associ ated host
systemthat the portable electronic device 20 communicates wth. [0032]
The software applications can further include a device state nodule 76, a
Personal Information Manager (PIM 78, and ot her suitable nodul es (not
shown). The 5 device state nodul e 76 provi des persistence, i.e. the device

state modul SSRGS TEERSEECY ARV PeisiRses raRetelydian Befavicei2) wuchpsdn A Hafreteiedt ent

menory, suchinagsbéhigtell hastsysRAPAt thd.posBbletdldtirohRQiedRE 201 dniiniddss wihen t he
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rost by et eapo A EgE8us MipT iRt sSbE" bsre g BB BB et by he
connect nodsitec@fereaffiideecongrdertsysteass | T policy conmands fromthe 30 host

systemto the portable electronic device 20. This can be done in a wreless
or wired ni@A4r. Tiegeriabktdledtantndevierd denintkidpassednéa ridurild 30, podiaty

modul e 2 1,0 IRAldYiethSoiogy (IT) policy module 82. The connect module 80 implements the
communication protocols that are required for the portable electronic device 20 to
communicate with the wireless infrastructure and any host system, such as an enterprise

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

[0035] The connect module 80 includes a set of AP[s that can be integrated with the

25  portable electronic device 20 to allow the portable electronic device 20 to use any number
of services associated with the enterprise system. The connect module 80 allows the
portable electronic device 20 to establish an end-to-end secure, authenticated
communication pipe with the host system. A subset of applications for which access is
provided by the connect module 80 can be used to pass IT policy commands from the

30 host system {o the portable electronic device 20. This can be done in a wireless or wired
manner. These instructions can then be passed to the IT policy module 82 to modify the
configuration of the device 20. Alternatively, in some cases, the IT policy update can also

be done over a wired connection.

[0036] Other types of software applications can also be installed on the portable



configuration of the device 20. Alternatively, in sone cases, the IT policy
update can also be done over a wired connection. [0036] Oher types of
software applications can also be installed on the portable 8 electronic
device 20. These software applications can be third party applications,
which are added after the manufacture of the portable el ectronic device
20. Exanples of third party applications dnclude games, calculators,
utilities, etc. [0037] The additional appllcations can be | oaded onto the
portabl e elggtronjc devi 5 20_through at | east one of the wreless
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short-ranged@manumnmam:caimnstandards i ncl ude standards devel oped by the
Infrared Data Association (IrDA), Bluetooth, and the 802.11 famly of
st andar ds d@08%oped helatdyott BEEan be any suitable port that enables data communication

20 between the portable electronic device 20 and another computing device. The data port
52 can be a serial or a parallel port. In some instances, the data port 52 can be a USB
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.

[0040] The short-range communications subsystem 58 provides for communication
25 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

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

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

Infrared Data Association (IrDA), Bluetooth, and the 802.11 family of standards developed
30 by lEEE.

[0041] in use, a received signal such as a text message, an e-mail message, or web
page download is processed by the communication subsystem 42 and input to the
processor 40. The processor 40 then processes the received signal for output to the

disptay 28 or alternatively to the auxiliary I/O subsystem 50. A subscriber may also



[0041] In use, a received signal such as a text nessage, an e-mail nessage,
or web page download is processed by the conmuni cation subsystem 42 and
input to the processor 40. The processor 40 then processes the received
signal for output to the display 28 or alternatively to the auxiliary 1/0
subsystem 50. A subscriber may also 9 conpose data itens, such as e-nai
nmessages, for exanple, using the keyboard ;16 in conjunction wth the

di splay 28 and possibly the auxiliary |I/Osubsystem 50. The auxiliary
subsysten150 may cl ude devi ces such as: a nouse, track ball |nfrared
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frame 8# cacalber othpecsicotalmeladatinforinatiorexanpl e. The frame 84 is sized and
shaped to frame a window in which the touchscreen display 24 is exposed
for input bjp0dsSer cRefeaitl agietrtotpiredpuaid UtHeaeRis? 22findbddd e thaseBganaean

AR L O TN S T O T
in Figure 2Zextsutbetiveat theisaserainandthe Mt 4. nScdohiing QuLb pegseenedbsdimayit, 24
LD e MY Ro KR ccr kB BUERAENEF B BELEN eV e e o
di spl ay2(24 loame ddnictiudes aplatelget shupportbatssi releasadiyrgtathed o8 esrtion and removal
of, for example, the battery 68 and the SIM card 62 described above. It will be
appreciated that the base 34, the sidewalls 86 and the frame 84 can be injection molded,
for example. The frame 84 is sized and shaped to frame a window in which the
touchscreen display 24 is exposed for input by user contact with the input surface 26 of
25  the touchscreen display 24 and for displaying output on the display device 28. Edges of
the touchscreen display 24 contact the underside of the frame 84, as shown in Figure 2
such that the frame 84 maintains the touchscreen display 24 within the housing 22. Thus,
the touchscreen display 24 is constrained by the housing 22. It is contemplated that the
edges of the touchscreen display 24 can include an edge support surrounding the edges
30 to provide support and thus, the edge support contacts the frame 84 of the housing 22.
According to the embodiment shown in Figure 1, the frame 84 is generally rectangutar
although other shapes are possible. For example, the corners of the frame 84 can be
rounded.

[0044] The touchscreen display 24 is supported by a rigid display support 38 to
35 provide structural support to the touchscreen display 24 and inhibit bending causing



30 to provide support and thus, the edge support contacts the frane 84 of
the housing 22. According to the enbodi nent shown in Figure 1, the frane
84 is generally rectangular although other shapes are possible. For
exanple, the corners of the frame 84 can be rounded. [0044] The
touchscreen display 24 is supported by a rigid display support 38 to 35
provide structural support to the touchscrgen display 24 and inhi bit
bendi ng causing 10 damage or breaklng of "the touchscreen display 24. The
di spl ay support 38 Ean be _formed of gySSU|ta le material and can i ncl ude
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[0045] Also located between the touchscreen display 24 and the base 34 of the

housing 22 is the single mechanical switch 30. The mechanical switch 30 is centered
with respect to the touchscreen display 24 and located such that displacement of the
touchscreen display 24 resulting from a user pressing the touchscreen display 24

25  actuates the mechanical switch 30. In the present embodiment, the mechanical switch 30
is located such that the actuator is in contact with the display support 38. Thus,
depression of the touchscreen display 24 by user application of a force thereto, causes
actuation of the mechanical switch 30, thereby providing the user with a positive tactite

quality during user interaction with the user interface of the portable electronic device 20.

30 [0046] The components including the processor 40 and other components described
above with reference to Figure 3 are housed within the housing 22 to provide the

functionality of the portable electronic device 22,

[0047] As indicated above, the touchscreen display 24 includes a display device 28
and the touch-sensitive input surface 26 overlying the display device 28 for providing a
35 graphical user interface for user-input. The touchscreen display 24 generates signals



actuation of the nmechanical switch 30, thereby providing the user wwth a
positive tactile quality during user interaction with the user interface
of the portable electronic device 20. 30 [0046] The conponents incl uding

t he processor 40 and ot her conponents described above with reference to
Figure 3 are housed within the housing 22 to provide the functionality of
the portable electronic device 22. [0047] i ndi cat ed above, the
touchscreen display 24 includes a display evice 28 and the
touch-sensitive input surface 26 over ng the display device 28 for
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40. [0049] It al.so be d that the user t he device can
caus[e corgmﬂ'aewifz? o3 Biedn e 4 Bl erent sisfingadiogs oh%eémgﬁh@oa%mece by

user i nter autcldtradn disgiie24 ose BREreQN in difePdratodmhandt kbt A&L M@ stdre
mechani cal %ﬁn tch 30. For exanple, the user can touch or slide a finger
al ong the touchscreen di splay causing the generation of signals and the

o et o DRI S o RERY R BB e SR "
suf ficiz@nt bentatadestuhd srocasddna02b tracdaade ruset intdractiomgittetheaaehaizceah

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

25  actuation of the single mechanical switch 30.

[0050] Reference is now made to Figures 4 to 6 to describe movement of the
touchscreen display 24 within the housing 22 of the portable electronic device 20.
Referring first to Figure 4, there is shown a sectional side view of portions of the portable
electronic device 20, according to one embodiment in which a force is applied by, for

30 example, a user pressing a finger into the touchscreen display 24, in the direction of the
arrow "A”. As shown, the user presses on the side of the touchscreen display 24,
resulting in pivoting of the touchscreen display 24 such that the biasing elements 36 that
are on the same side of the portable electronic device 20 to which the force is applied are
compressed. It will be appreciated from the Figure that when a force is applied on one

35  side of the touchscreen display 24, the touchscreen display 24 pivots against the



[ 0050] Reference is now nade to Figures 4 to 6 to describe novenent of the
touchscreen display 24 within the housing 22 of the portable electronic
device 20. Referring first to Figure 4, there is shown a sectional side
view of portions of the portable electronic device 20, according to one
enbodi nent in which a force is applied by, for 30 exanple, a user pressing
a finger into the touchscreen display 24, LN the direction of the arrow
"A". As shown, the user presses on the S|ée of the touchscreen display 24,
resulting in p|vo t he touchscreen di splay 24 such that the biasing

el enents 36 YHEES! eaquh%?iamﬁé‘*sa'ﬁag 3ngdogen m?eoa?@.stt%lﬂe off f@dﬂ?%ﬂ@ah%mcee 20

to which theof oh @ @bl BEuRIE thLOBNRE SRRENtd 36 ¥ h|e r%t-ﬁaxﬁﬂ gatatpd from
the Figure that when a force is applied on one 35 sid he touchscreen

di spl ay 24, PORaEP *ﬁmeewéwca.aé@ppfavm@asqﬂ e f%r@a.'wphfe%otm righhbcss iR obf

the frame 84nhe RlORGGh @898y 0. FhenOPRASIHE 0%k d8pRid 6m@1e'ﬂ§(ﬁhﬁéﬂc§§be smé tch
In t npl e of, Fjg the bi asing el enents on the right-hand

SI de of ? he 1 %P?f&ﬁn8'88|aé@flr%mt%a%v$té%e up f%ﬁﬁ?@@é@@%@‘l glRag theredee) s

applied to ftiRcatédby theaiifhisr 86 ddfthe Idithdnaushiseee budhshbay diddiay Bur t her,
with the force applied on the right-hand side, the 5 touchscreen di splay 24

pi vots agai peds1] he Wlﬁelﬁépi@@n aétiaa chliSdEE0yB4h AL S 6f@am@@gefordé161ti¢@t ed by

t he nunber 3%{ n the |eft ga e of the touchscreen di splay 24. 0051]
Wth the pi @ﬁﬁeﬁ%ﬁsaﬁy@ Q‘@ A5ENICH PYHCTH#0 e TP E@vwgt he

t ouchscr een tigh Sl ayth 24desirbisle Shalig @Mﬁmg%br Bidradtidn 3thi the afdphriaBser
t her eby é)row di n% the user wwth a desirable tactile quality during user
i nt er act? on W3t he graphical user 10 interface. [0052] Referring nowto

Figure 5, a there is sho tional side view of ortions of the
portabl e el gﬁsﬁam céﬁfQVir@@%%fg grﬁ RGP I BRE LWEHR ﬁ%"ﬁ‘f’ﬁ? FPIYYIBHOA  force
|d s alppl i gg bgrtron‘ts)ﬂf th¥ poyihitle slectis e d@K/l@éQOfwc@rdfnlgﬁQQHeleﬁib@dtrﬂi@tﬁrﬂuﬁlbﬁér een

i spl ay in the

the user pre S on
Che’si e of EHBSBRISLRE BeaaRin aRal PBaSY B400PT Y R BIcUBTERG SIP i
t ouchscr eenindhs plragtioadf sucirrdna”. tAagilitrasidg prksesentife Se enthkheudsateesi de
of the rt ectr nlc devi ce are conpr en the force is
appl i edpsgn %b@a%?é regg! ?%5‘ Q'Bﬁ@ﬂé%%@eﬁ‘?”@?fﬁ%ﬁ%’jay %%émbtﬁ%@&b@é”wg di spl ay
24 pivots ageimests 3then m@dﬁw d@e of tht Iperthisia BRcBénic Aeoing 20nredgap@Rsédie
opposite i he rrech switc [ n e ex e of Figure 5, the
bi asi ng el eh&\’?{@h% r%en'sf’@p O'P 8?“?’ S'Hgﬁgth?ltalédﬁf’reteﬁéj %‘bﬁ*&? BHEECFSA ¢
devi ce are diepipy 4 padtsasyditue tHeourmriide apthk Iﬂ@dwe 84 atclhg dneédgehﬁtﬂde shpesitef t he
t ouchscreen 24. Furth t he f ap n the |left:-hand
Sdethe.tSOERCEB I hariesl b ait e S SEriORE 4 HPerbE S et Pl
84 al aig tthe leftigend sidé ofdhe hobipblehearonieeleviR® soh cohprasbghbs ardrcsiisiepmifedt he
touchscr €€ the teft-hand side of the touchscreen display 24. Further, with the force applied on the
lefti-hand side, the touchscreen display 24 pivots against the underside of the frame 84
along the edge indicated by the number 90 on the right-hand side of the touchscreen
display 24. Again, the single mechanical switch 30 is actuated with the pivoting action
25 caused by application of sufficient force to the touchscreen display 24, thereby providing
the user with a desirable tactile quality during user interaction with the graphical user

interface.

[0053] Referring now to Figure 6, again there is shown a sectional side view of
portions of the portable electronic device 20 according to one embodiment in which a

30 force is applied by, for example, a user pressing a finger into the touchscreen display 24,
in the direction of the arrow “C". Again, the user presses on the side of the touchscreen
display 24, resulting in movement of the touchscreen display 24 such that the biasing
elements 36 of the portable electronic device 20 are compressed. In the present
example, the user presses in the center of the touchscreen display 24, causing all of the

35  biasing elements 36 to be depressed. Thus, in this example, the touchscreen display 24



di splay 24. Again, the single nmechanical swtch 30 is actuated wth the

pi voting action 25 caused by application of sufficient force to the
touchscreen display 24, thereby providing the user with a desirable
tactile quality during user interaction with the graphical user interface.
[ 0053] Referring nowto Figure 6, again there is shown a sectional side
view of portions of the portable eIectrngc devi ce 20 according to one
enbodi ment in which a 30 force is applied for exanple, a user pressing
a finger into the touchscreen display 24, in the direction of the arrow
"C'. Again, %fig "RERIYOURPEEULeHP ¢ 'fblt%s'ﬁg'ewhﬁﬁ'ﬁé’r%‘éﬁeﬁéﬂ is getepipdithdhe

resul ting i mdvevement thefoddhecreon aRBBY Ay SR hefarsd6h ah@ﬁiwérﬁ‘@]ebéa%%'d?g
el enents 36 ,0f the portable el ectronic device 20 are conpressed

present exdiphersingeaused by spalicatian Pfrﬁl{fﬁ‘%erﬁé%%?o@ﬁt?%‘s?@aﬁﬁﬁ%éﬁ dﬁhgm ay

24, causi ng tied Lisedfis 4den BRovileasiitht @és@r@ﬁ!&ttéctﬁégué}np@urﬂ@%@ﬁ FestactAUsith the
this exa le, the touchscreen display 24 13 oes not pivot about an edge.

Agai n, e SIS HRRUHRHRTRSE switch 30 is actuated with the novenent of
t he touchscr(gogt{% di sp afy 24 away fromthe frame 84 and toward the base of
the housi ng [ ed bFSEFPICEEPPYAIAGE tQ HIAURS B9 IuiessrPe MONEMEB R r een
di splay 24. tdletiscreet bEpnawmwmramalhﬂuah@\zu@ed pwbﬂe@zét%h;bmb@etzec‘atcbdxamg "

qual ity duri interactio ical user interface
Ref erence i & %%Qliﬁ‘?faed‘%b?dﬂ“?”tg 3’93%” 99 f"@t? %'Burgégceﬂdb% UHRSG dmemvnod fopreew bid

t ouchscr eenadiesfdray vied albrighths lihde OusthB @ordboklcatrBAt liabice 28loe FigileNT CAs
Referring first to Figures 7

devi ce according. to an enbodi.nent
and 8, fﬁg §e§§ﬂewgv%f: Ufeo% fB? Eimerg of hebeysingrad Ingluags sPaRt %t@a?%rﬁe 8 - 8
gf t he gor t ﬁthlrll?i @A/ascﬁrdsrmﬂhé:bé&\@hm@‘ ta@h@uzsznlr‘g gzllrerénis toRsSfrdie Bﬂg:grtsSﬁ@tW@rdIWm an

i gure the fra e housin I ncl udes corners at are
curl ed away lfcrad’Yﬁt @?s@?%%?”dttﬁ%regﬂfﬁéwﬁéj o ﬁ‘?ﬁﬁ‘éc,hs’?rr‘?énfjisé’ Ao RdSs
outwardly i theasorneas @2away from the base 34 and therefore away fromthe

touchscreen display 24 towards the corners 92. [0055] Referring nowto

Fi gur e 9 t [0@156] i s Réferthganowl @Wigirgiol tierd @ shogurevidw intilar & Rigufcd wih appl i ed
reSS|n afin o0 the touchscreen

L e e st B e R R e sl e ek G L AR A AR AL i

di spl ay 24. thasiirehtwnof thé beowspr, nwmsf&sc@ﬁeﬁéf&h@wu&ﬁﬁcr@én aub@ay QUChSGHERA,
P 20BN O P O bk SRR EEN sEh TR oGy S
device 20 i mucmmmway W encrathbipthe &id singpglpe 80366 BRE&s 0% fieherdd2 ¢Qhé he
ouchscr cor Bl e SARod AURISEPERsT S el B b D
The oppiisi nyedaurchecreen display 24, the touchscreen display 24 pivots against the underside of
the frame 84, along an edge 94 proximal the opposing corner. The opposing corner,
however does not contact the frame 84. It will be appreciated that without a corner that is
curled outwardly, the touchscreen display 24 pivots at a point at the corner of the
touchscreen display 24, rather than along an edge, as the corner contacts the underside
25  of the frame 84 when a force is applied at the opposing corner of the touchscreen display
24. Thus, the outwardly curled corners 92 of the frame 84 provide a contact edge where
the touchscreen display 24 pivots about the frame 84 rather than a contact point, thereby
reducing the chance of damaging the corner of the touchscreen display 24 during
pivoting. Again, with the pivoting action caused by application of sufficient force to the
30 touchscreen display 24, the single mechanical switch 30 is actuated, thereby providing
the user with a desirable tactile quality during user interaction with the graphical user
interface.

[0056] Reference is now made to Figures 10 and 11 to describe another
embodiment. According to the present embodiment, the housing 22 includes the base 34
35  and flexible sidewalls 186 extending between and connected to the base 34 and the



however does not contact the frame 84. It will be appreciated that w thout
a corner that is curled outwardly, the touchscreen display 24 pivots at a
point at the corner of the touchscreen display 24, rather than al ong an
edge, as the corner contacts the underside 25 of the frane 84 when a force
is applied at the opposing corner of the touchscreen display 24. Thus, the
outwardly curled corners 92 of the frane 4 provi de a contact edge mhere

t he touchscreen di splay 24 pivots about the frame 84 rather than a contact
poi nt, ther? reduci ng the chance of danaq g the corner of the

t ouchscr een %‘&‘ﬁ?r&?” SEPEY A G 9By Bis hrge 34gas Hdeﬁ/ﬁ‘ plate (Ret Hovey thi sact i on

caused by ap@bas‘aaﬁy &tachbd stfiddediopnindfrereoalt®, fbh&ans’&ettﬁélﬁatw%e%neltﬁ@sm
24, the si n | e &eghanbcal switch 30 is actuated, thereb I‘OVI di ng:‘l
Gser with aCAENTT dEIcEbEhERoYEe Thederible sidpwalls 156sanibsired B ANKSHERN

graphi cal usiekibleiméteridlaten ab QRp SlitBef Sa&BER:I ﬁwﬂ%ﬂﬁﬁ@aﬁ;ﬂeghﬁﬁﬁﬁeﬂ tA& and
11 to de CI’I be anot her enbodi nent. According to resent enbodi nment,

the hous? ng 'BENFHEPN HiEBlaY K8 Incidessp aS@SmQHooffcpars@Pawsmc&@Wh@ topigh sensitive

ext endi ng beipeesniARGCARAGAY G I;@Dumglalymlo%@sam dthé cbfhpohonts ReRiR|N
di spl ay 24. Agal n, the base 34 mga(f?%des a plate (not shown) that is

rel easabl y APTUBRhERMPORCTHE N EsGh EBWe'Pﬁi@&?geHTer by.der %’S?@?’Fﬁ? N 998 HRPPRr y
68 and the 8}5@&@&@5 5I3p|d SGHpdPESh. ARANE thd moﬁé@éérb&gp|§yd@\éabécmeb&@ tg@n be

made from an S xi bl e material such as any suitab el ast oner .

It will agal 'dﬁgséﬁyp%‘@é’f’ﬁt?lgdoPFPé(tdet%ﬁré'CB“@‘ﬁEH%féFoe@ﬁt COpPragn Q@Plabi@ﬁ?d’é’s an
assenbl yo of mmmemab&auaa@ ddinage b BrelaRing bf HRNBLENSEReni digHily ST fIRCRexAfle
overlying th q:%’gé | a eV|c§e 28 and other c onents includin

opt i onal ﬁ@S\H@ GqrerrearRecieh aivery e toﬁémﬁfr?%‘%‘%m%\fz‘ﬁ?”d fr@rbaéﬁg%‘?ﬁlyefman
gdgel S upgz r éxarople by rrfelaﬂar][ildr)]ag lirfertbcR Wlﬂ&a)be‘ﬁ\u@&i)ﬂwte t8&chsb@ah Rispldye 4t »gluﬁﬂhfs,qrgﬁften |
i spla S or e [ proyi structura
supBor%/ to ?‘H@Po{to:{? ?&Cg%lgl?ﬁhﬂ?'% [Ofﬁsbﬁﬁ'&g%tﬂgﬁlﬁi“[ﬂﬁets'%?ﬁ@ @QEQFP@G@amge
or breaki ngmfbatsbemtmqh@ﬂém@ siiesallIays@ Suchhembbieanidal BterPlk ex@bé ford2a Hr €

24 and the base 34 b for

connect bet t ouc di spl

exanpl e%d echa E’é'é{?faPH'P@r‘ IR PHOBBINAEh TG 25RERYY Sl RgsreRp 24
with the rigbplay supportbe 3gidangiy sBeHABBGRak Bb%ﬂ/bmﬁ-‘didélﬁtﬁlﬁﬂﬁhé Beoe exi bl e
sidewal I s 186 aFd bei?\/\g,en tg]e ba%% 34 and the flexi bl,e |1's, 186. Such
a mechani cafeSCHPeY PERRIPIERS, Do B PRsG a5y di?’%%‘hﬁrﬁ"@éqrﬁ“gie %SWH 2 and

fl exibl e siidenalabk @u&ﬁredpéétm@tr@mmbmofm&Hfseprte@emfbﬁwo@eﬁlentdﬂharv|bamie24 W th
the rigid di a[%eﬁég ortt 8 or, can be overnpl ded. n the ahove-

oscr | bed cHISHS T E B HCE eI B S SP 995918 DRSS TITeBy ¢ he
housi N2 raechamcsll BWiEDa R Wt&dnbleemtmmsbréénﬁmﬁmmmm 2 Bosilish hhehigh geent
enbodi nent x i ble aeJlexto when a force is applied

into the scsrI ﬁ ”Te(f ﬁﬁ’f:ﬁlaﬁwétc ﬂg 'Ssn?fg‘ﬂc
[0057] As in the above-described embodiments, the single mechanical switch 30.
The mechanical switch 30 is located between the touchscreen display 24 and the base 34
of the housing 22 and is centered with respect to the touchscreen display 24. Again,

25  displacement of the touchscreen display 24 resulting from a user pressing the
touchscreen display 24 causes actuation of the mechanical switch 30. In the present
embodiment, the mechanical switch 30 is located such that the actuator is in contact with
the display support 38. Thus, depression of the touchscreen display 24 by user
application of a force thereto, causes actuation of the mechanical switch 30, thereby

30 providing the user with a positive tactile quality during user interaction with the user

interface of the portable electronic device 20.

[0058] The components including the processor 40 and other components described
above with reference to Figure 3 are housed within the housing 22 to provide the
functionality of the portable electronic device 20. In the present embodiment, the flexible

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



20 mechanical swtch and act to bias the touchscreen display 24 in a
position in which the single nmechanical switch 30 is not actuated. [0057]
As in the above-described enbodi nents, the single nechanical swtch 30.
The mechanical switch 30 is |ocated between the touchscreen display 24 and
the base 34 of the housing 22 and is centered with respect to the
touchscreen display 24. Again, 25 displac nt of the touchscreen display
24 resulting froma user pressing the touchscreen display 24 causes

actuation of, the msclaani C%L %\gitch 30.. In the present enbodi nent, the
mechani cal SWYEA 8D 958"y séatnerpty RAVidiRg @ qusksrigld ferithe compprentphvused inihen

the di spl ay heupipgeR. 38e fuktusns fapé emgleQReManicBPswitHItSHHIaRE télichPirayn 24 by
user appli %atl 0 4of a.f.g,\r/(f‘e t hereto S%asus,es actuation of the nechanical
switch 30, CHERIR A6 SPPIEY iuihRge ekerdvedscipedabovp adinrpipeencade thecPrguiars « v
during user emtoeagaits.on with the user interface of the portable electronic

device 20. [00581 The components including the processor 40 and other
conponenss @@59]i beRefealrgmeowid Figtiref a1 reListsholvh GUetichaRbitle RRUSETh IMidrRiof

t he housing,22 t rqvide.the. functionality of the rtable el ectraonic,
device 20. ' ?%%bgereg%‘éfﬂ“'ce%’mi#ﬂﬁﬁ?m R o fhe,rared! SDSPRBIN Whigng Toiee is
;:ont ihnuous appliedfﬁyefmgza&r?ﬁ@da ube meés!irligﬁ@lﬁb{gé?gntb{ﬁ% %@Uf?ﬂéﬁ’?ﬂan?d'ﬂ?%ﬂdzi,hﬁtrﬂé t
ouchscr een a er.e rovi ding a dust shje r e conponents
hotced | oot RBESREY i e B BRRY s E R s st K OSh SCla o 30
and t he t oudslay@dnresditisgirayvaihgart ehsiolithstrednadishase4 alidrengythg esgibicbed
above \M“S h evi ous

referen o, the . enhodi ments. 5 [0059] Referring now
to Figure 1?[{36\9'%@% Itbagq{gmqée §@@Fis54?acfr}?§‘? H‘g&\;’ﬁeewe%tf‘grb%g?‘kﬁéo gy whiglp ghe
portabl e el érte srpplicttateceniPBessadc il by abpreteedias e FigaiRorli tiBNWhdra whi ch
R L SN e TR LA
user pressfesivotnMﬂhee?aﬂ:@taiheﬁalaee?@@ﬁb&dﬂﬁ@ﬂg 2ﬁi. S@kf&ye%ﬁlp!égﬁﬁb@ﬂeng,ghé .
pivoting o . uchsc n dis 24 such t hat e flexjble 10 sidewalls
186 t hat ar%é@oﬁe%ﬁgwgis é%g%l © %h‘?"ﬁ@n?)ﬁ’a?é? fhe pé’l”@%@r FHIONGARVEE PFPEo whi ch
the forfe caonappiddeat thedorcoipummiee b thetright-handsideppheco@dhedrebh @nepldye4.
i opl ay 24, Fons Bl fe e Pl PEBe s BrrrEde iR Feabefie fonra taRY 34
of the housappjc@n df suffihienefoereben@fouEhgieen didplay Be, thé lsegidhecisdriteinahite 186
on the rights i of, the pnortable electronic, device 2 re 15
conpressedh%()sg%g"a?%cgﬁqeer?%y %{Bﬁ'ﬁlngdﬁ?as?rh"é' 7 gAY" é?ntacg?ﬂ@a'g)f%f”ﬂ%g user
t ouchscr eennrapbayitB4he glaphicheuser witédiadehe force applied on the right-hand

side. Wth the pivoting action caused by application of sufficient force
t o t he 20oucld86lleen Thiesskay aZhgld mecisanicd! ewitec Banitt de utlistheen display 24 that

floats with respect to the housing 22 provides the user with a desirable tactile quality
when the single mechanical switch 30 is actuated. Depressing any point on the
touchscreen display 24 actuates the single mechanical switch 30. Surprisingly, the
desirable tactile quality is obtained with a single mechanical switch, rather than multiple
25  switches as, for example, muitiple switches result in actuation of each switch at different

times providing the user with a confusing and undesirable tactile quality.

[0061] 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.



30 is actuated, thereby providing the user with a desirable tactile quality
during user interaction with the graphical user interface. 20 [0060] The
use of a single nechanical switch 30 with the touchscreen display 24 that
floats with respect to the housing 22 provides the user with a desirable
tactile quality when the single nechanical switch 30 is actuated.
Depressing any point on the touchscreen giaspl ay 24 actuates the single
mechani cal switch 30. Surprisingly, the esirable tactile quality is
obtained with_a single nmechanical switch, rather than nmultiple 25 sw tches
as, for exampf&™ nuitiple switches result in actuation of each switch at
different tinmes providing the user with a confusing and undesirabl e
tactile qual1i ty. ,@E;\Oeggééﬁnw" | e the enbodi nents described herein are directed
to particular i K998 8PP Port abl e el ectronic device, it will
be under st ood t hathawmihgfhiae@tizoffent rané; vari ati ons to these enbodi nents are

wi thin the scope _and sphere of the present 30 application. For exanple, fthe
si ze and?shape of %Yﬁ?%gftof‘ﬂbgcfe@é‘t RIRY ﬁm?%gy%@rff%?rémeeﬁoe%ﬁtﬂ?ﬁic@gg'@)?%
can differ whithehalsind, thertoubtdicrgnt displsamaifgd &lliceRendyinplthREface overlying a
nodi ficati 0@5 Fnd variations may occur to those skilled in the art. All
such nodi fi 53Paéfﬁj§’\ncg’nd variations are believed to be within the sphere and

scope of the presesrgl@ppichaaitalawitch@lispoked BBiwebnANb&eSIT=8I g ttkewiueRscreen

conpri sing: ,..a_housi haying a front franme; 5 a noveabl e touchscreen
di spl ay fra%ﬂfaﬁfnﬁﬁﬁs?@;ﬁfh&?%%o as to be constrained by the housing,

t he touthscreen dpspliayal bavbogerds tomphsisgeaprddeysorivipid theolising aay ebhaddig a
di spl ay deVLoCt? a i%}%l e mthani al switch di sposed between a back surface
of the touchsCPeHSHPERFSY A base of the housing; 10 operati onal

conponent s conpr bsleagt anefisiagies sezmant tdbias tHectohoistdtg dnslag anag abdhe shgtdhe

touchscreen _displ.ay; d at | east one biasing elenent to bias the
touchscreenm%f‘@%q’%sg&gﬂ'y fromthe single nechanical swtch; whereby the

t ouchscreen di spiagrebg tioo tfuchserech tizphiyiotomfgardtsto pilie dgantee theelrahé veativkd

to the se, about a pivat axis, sufficie to, actyate, the singl.e nechanical
boi 1o PRoCtidbad BhoRLs Siokadts ruifleRl he A, U Sl ndh iy e ol an
t he t ouchscresponset theappiivation ad reepeardofigentsr ldeatidrocmthoduohscae, itteapivon

of the force,. 2. The el ectroni.c device accardi to claim1, wherein the at
| east one b?)g%lg%endmg or-the location o?app iCation of the Pogce.

2. The electronic device according to claim 1, wherein the at least one biasing
20 elementis disposed between the back surface of the touchscreen display and the base of
the housing.

3. The electronic device of claim 1 wherein the at least one biasing element

comprises a foam material.

25
4, The electronic device according to any one of claims 1 to 3 in which the
touchscreen display is configured to pivot in response to said application of said force
such that biasing element(s) on a side or corner of the device is/are compressed.

30 5. The electronic device according to any one of claims 1 to 4, wherein the display

device is a liquid crystal display.

6. The electronic device according to any one of claims 1 to 5, comprising a display
support on the back surface of the display device for providing support to the touchscreen
35  display.



20 el enent is disposed between the back surface of the touchscreen display
and the base of the housing. 3. The electronic device of claim1l wherein
the at | east one biasing elenent conprises a foammaterial. 25 4. The

el ectroni c device according to any one of clainms 1 to 3 in which the
touchscreen display is configured to pivot in response to said application
of said force such that biasing elenment(s), on a side or corner of the
device is/are conpressed. 30 5. The el ectronic device according to any one
of cl ains 1”}0 4hrmhe[e%n,th displa% _device is a liquid crystal diﬁfla%.
6. The el ect’roni ¢ FeFISCEONE cHiMRengcTBIianyCoRRY dinecPhidrimE T dos0. wWhstsin dhéig

a display soppeticennisphs ibatdvablrih assobte td8pslicafdrads AR finl Wcapb®vhdhad
support to the touchscr 7I The el ectroni c device

e 35 display. 17 , r
accor di ng t ¢P4RFCERR d@P%é’R%F%tacit 3 9§¥“%g}eé nple mecherier! Féffeen display is
novabl e in response to application of force at any |ocation on the
t ouchscreen _di spl to contact, K and actuate the single nmechanical swtch. 5
8. The pgrtébl e él% cPPERAPIE GISGIrRC Ad@tei 3RGOI L 18 R  GhefEant Hie SRale e
mechani cal  swéchahicals sivitgit herfuaeer cguigRebd @o PFreVitigea atatmst fcbbddre e the
t hrough the tﬁuchscaeep dis&%a% upon actuation. 9. The el ectronic device
according t LUEATEERR IEPAYURPHECHAN 8 wherein the single 10 mechani cal
switch is substantially centered in relation to the touchscreen display.

10. The el ectronic device according to any one of clains 1 to 9, wherein an
el ectri cal %si gnal € CCYORE WG ?W%F‘i,‘%%i%\é%y PBea?étcf?é’P?c?nt%% Wﬁe@}ﬂt’ﬁaﬁ@gle
mechani cal swichatical Bwitéd is stiveta@ligiitdedtired thereiation &€ gertdidigcieen lispian 10,
wherein the electrical signal is received at the processor as a further

input in addition to the touchscreen display. 12. The el ectronic device

accor di ng t 60any Taaelsatronicaler®e hetordihl toranyhiineof tchfms t1ay Chageram afl ietddtra!
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15 11 The electronic device according to claim 10, wherein the electrical signal is

received at the processor as a further input in addition to the touchscreen display.

12. The electronic device according to any one of claims 1 to 11 in which the
touchscreen display floats with respect to the housing.
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13. The electronic device according to any one of claims 1 to 12, wherein the

electronic device comprises a portable electronic device.



