1 TACTILE TOUCH SCREEN FOR ELECTRONI C DEVI CE [ 0001] The present
application relates generally to i nput and output devices for portable

el ectroni c devices. 5 [0002] Portable electronic devices have gai ned

wi despread use and can provide a variety of functions including, for
exanpl e, tel ephonic, electronic nessaging and other personal information
manager (PIM application functions. Portable electronic devices can
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20 liquid crystal display, with a touch-sensitive overlay. These input/output devices suffer

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

35  force on the touch-sensitive input surface of the touch screen display. Operational



conponents may conprise a controller connected to the touch-sensitive input
surface and a processor connected to the controller and the touch screen
di splay. [0007] According to another aspect, the touch screen display my
conprise a display support for providing mechani cal support to the display
device and touch-sensitive input 5 surface with the display device and the
touch-sensitive i nput surface disposed on $he display support. [0008]
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[0010] According to another aspect, the pair of switches may be located on an arm
25  extending from the base. The arm can be flexible and one of the pair of switches can be
located closer to the touch screen display than an other of the pair of switches.
[0011] According to still another aspect, the switches are located such that one of the
pair of switches may be disposed between an other of the pair of switches and the touch
screen display. A minimum force can be required to actuate one of the pair of switches
30 thatis less than a minimum force required to actuate an other of the pair of switches.
[0012] According to another aspect, the one of the switches may be located closer to
the touch screen display than an other of the switches and the one of the switches
includes an over-travel to allow for further depression after actuation.
[0013] According to yet another aspect, the switches may be dome-type switches.
35 [0014] According to one aspect, there may be provided a touch screen display that

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



3 touch-sensitive input surface overlying the display device, and a pair

of switches disposed between the base and the di splay device and
configured such that one of the switches is actuated in response to
application of a force anywhere on the touch-sensitive input surface and
both of the switches are actuated in response to application of nore than
one 5 force on the touch-sensitive input surface. BRI EF DESCRI PTI ON OF THE
DRAW NGS [ 0015] Enbodi nents of the present application will now be
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[6020] Figure & is a simplified sectional side view of the portable electronic device of

20 Fig. 1 (not to scale), showing forces applied to locations on the touch screen display;
[0021] Figure 6 is a simplified section side view of the portable electronic device of
Figure 1 (not to scale), showing a force applied to another location on the touch screen
display;
[0022] Figure 7 is a simplified sectional side view of a portable electronic device

25  according another embodiment {not to scale);
[0023] Figure 8 is a simplified sectional side view of a portable electronic device
according another embodiment (not to scale);
[0024] Figure 9 is a simplified sectional side view of the portable electronic device
according to yet another embodiment (not to scale);

30 [0025]} Figure 10 is a simplified sectional side view of a portable electronic device
according to still another embodiment (not to scale); and
[0026] Figure 11 is a simplified sectional side view of the portable electronic device of

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

35 DESCRIPTION OF PREFERRED EMBODIMENTS

[0027] It will be appreciated that for simplicity and clarity of illustration, where



consi dered appropriate, reference nunerals nmay be repeated anong the
figures to indicate correspondi ng or anal ogous el enents. In addition,
nunerous specific details are set forth in order to provide a thorough
under st andi ng of the enbodi nents described herein. However, it will be
understood by those of ordinary skill in the art that the 5 enbodi nents
descri bed herein may be practiced without 4hese specific details. In other
i nstances, well-known nethods, procedures and conponents have not been
described i I i her ei n.
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25  handheld electronic game device, digital photograph album, digital camera and the like.
[0030] Referring to Figures 1 to 3, an electronic device, which in the present
embodiment is a portable electronic device, is indicated generally by the numeral 20. The
portable electronic device 20 includes a base 22, a touch screen display 24, a pair of
switches 26, 28 and operational components (best shown in Figure 3). The touch screen

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

35  and both of the switches 26, 28 are actuated in response to application of more than one

force on the touch-sensitive input surface 32 of the touch screen display 24. The



5 operational conponents include a controller 34 connected to the
touch-sensitive input surface 32 and a processor 40 connected to the
controller 34 and the touch screen display 24. [0031] Referring now to
Figure 3, there is shown therein a block diagramof an 5 exenplary
enbodi mrent of a portable electronic device 20. The portable electronic
device 20 includes a nunber of conponentsssuch as the processor 40 that
controls the overall operation of the portable el ectronic device 20.
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connecting the communication subsystem 42 with the wireless network 1000 represents
25  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.
[0032] Although the wireless network 1000 associated with portable electronic device
30 20 is a GSM/GPRS wireless network in one exemplary implementation, other wireless
networks may also be associated with the portable electronic device 20 in variant
implementations. The different types of wireless networks that may be employed include,
for example, data-centric wireless networks, voice-centric wireless networks, and duai-
mode networks that can support both voice and data communications over the same
35  physical base stations. Combined dual-mode networks include, but are not limited to,

Code Division Multiple Access (CDMA) or CDMA2000 networks, GSM/GPRS networks



Code Division Multiple Access (CDMA) or CDMA2000 networks, GSM GPRS
networks 6 (as nentioned above), and future third-generation (3G networks
| i ke EDGE and UMIS, Sone ot her exanples of data-centric networks include
W Fi 802.11, MbitexTM and DataTACTM network conmuni cation systens.
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Subscri ber Intksfacetod in order to communicate with a network. The SIM/RUIM card 62 is one type
of a conventional “smart card” that can be used {o identify a subscriber of the portable
electronic device 20 and to personalize the portable electronic device 20, among other
25  things. In the present embodiment the portable electronic device 20 is not fully
operational for communication with the wireless network 1000 without the SIM card 62.
By inserting the SIM/RUIM card 62 into the SIM/RUIM interface 64, a subscriber can
access all subscribed services. Services may inciude: web browsing and messaging such
as e-mail, voice mail, Short Message Service (SMS), and Multimedia Messaging Services
30 {MMS). More advanced services may include: point of sale, field service and sales force
automation. The SIM/RUIM card 62 includes a processor and memory for storing
information. Once the SIM/RUIM card 62 is inserted into the SIM/RUIM interface 64, it is
coupled to the processor 40. In order to identify the subscriber, the SIM card/RUIM 62
can include some user parameters such as an International Mobile Subscriber Identity
35 (IMSI). An advantage of using the SIM/RUIM card 62 is that a subscriber is not
necessarily bound by any single physical portable electronic device. The SIM/RUIM card



35 (IMSl). An advantage of using the SIMRU Mcard 62 is that a subscri ber
is not necessarily bound by any single physical portable electronic
device. The SSMRU Mcard 7 62 may store additional subscriber information
for a portable electronic device as well, including datebook (or cal endar)
information and recent call information. Alternatively, user
identification information can also be programmed into the flash nenory 48.
[ 0035] The portable electronic device 20 is a battery-powered devi ce and
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the portable electronic device 20 to send and receive electronic messages. Various
25  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
the portable electronic device 20. In at least some embodiments, some of the sent and
received messages may be stored remotely from the device 20 such as in a data store of
30 an associated host system that the portable electronic device 20 communicates with.
[0038] The software applications can further include a device state module 76, a
Personal Information Manager (PIM) 78, and other suitable modules (not shown). The
device state module 76 provides persistence, i.e. the device state module 76 ensures that
important device data is stored in persistent memory, such as the flash memory 48, so
35  that the data is not lost when the portable electronic device 20 is turned off or loses

power.



i nportant device data is stored in persistent nmenory, such as the flash
menory 48, so 35 that the data is not |ost when the portable electronic
device 20 is turned off or loses power. 8 [0039] The PIM 78 i ncl 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, appointnments, and task itenms. A PIMapplication has the ability to
send and receive data itens via the wireless network 1000. PIMdata itens
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58, or any bodieysiso tbdid porttehié 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
25  be done over a wired connection.
[0042] Other types of software applications can also be installed on the portable
electronic device 20. These software appiications can be third party applications, which
are added after the manufacture of the portable electronic device 20. Examples of third
party applications include games, calculators, utilities, etc.
30 [0043] The additional applications can be loaded onto the portable electronic device
20 through at least one of the wireless network 1000, the auxiliary /O subsystem 50, the
data port 52, the short-range communications subsystem 58, or any other suitable device
subsystem 60. This flexibility in application installation increases the functionality of the
portable electronic device 20 and may provide enhanced on-device functions,
35  communication-related functions, or both. For example, secure communication

applications may enable electronic commerce functions and other such financial



subsystem 60. This flexibility in application installation increases the
functionality of the portable electronic device 20 and nay provide
enhanced on-devi ce functions, 35 comunication-related functions, or both.
For exanpl e, secure conmuni cation applications nmay enable el ectronic
commerce functions and other such financial 9 transactions to be perforned
using the portable electronic device 20. [£044] The data port 52 enables a
subscri ber to set preferences through an external device or software

| i ti d tends th biliti f t t ahl | t i devi
S0 by or oot dRRER RS e bt R Winaihe Pratle HhGHPIEae S 2B e por tant e O
_?_Ihect Irt(:)ni c ?om?]i CFTB%)d@ﬁah?Iﬂ 5Mb¥é&ra)$lghcuatl)emds ﬁét&ﬁéfemﬁyt ﬂirmggh' anexiethabr k.
e a er na ownl o, atn nay, or, exa e . uUs 0 a .
T on By 8 A s SR are BEb Py it BreFiaTR Shadfies Sd foltine&ioect and
t hus rel i abldeviaa@0toyysdeding (ormeoinationtcd spitwarcd@waiReds & thaeauriable electronic

i ti .. 4 h t t 52 b it t t t
Coanl s ht SRuighal ttler M ARG BA eiRS S gedlh Bt Bot e AR att Jpkaons
and ?Ino][ her pfbﬂ?ﬂﬁ,if@@)dmdiei;@e ukbe ttfiﬁfﬁaa ap?fnbrypﬁ?ﬁ Eézybrbe tfge [Scﬁftailtj? elédftr(ﬁltic Chat
e or,t.. one | nstances, e .. a r can bpe.a or a
P utes hackuipt AaZTPlg Aol SrneLRra 20D Sbis SoffekiBl 1Sproride BRUG: do- &

chargi ng cuerieatomhowaltatige t he battery 68 of the portable electronic

devi 20. T. t- i.cati bsyst 58 i des f
e oot SPATL B U 00RO 8L SR S S el o
systenslor teweeeshe pottdioetictienic dedcol0 bhe andthet @ssputiatywerike IT0R0atéport

exanpl e, the,s stem 58 may jnclude an infrared device d_associat ed
i roni ts and2anpeRane vt PRl ot R e hiahfisateci Ben RgpaBe gL S8
shor t - r ange ped et mobLakes aiatzslires dar disa tracdferdendsd aupbdy ide tHevednopedddy chhgging

I nfrared Da j.ati l.r D uet goth, .and the 802 .11 famly of

st andar ds dé@é@ﬁ;@%h&é%%@é?tﬁﬁés PE{S‘E‘PJO%F%!Gl?éeecfroalcrd%(\f'gfaégd signal such as a
text nmessagf04éh e-Tred shonermaggeomotunivationspageystemriisaadvitiss for coesamitatin t he
then pr sbes SRuRET I RERIERRIER et T DBt R PO dgr S B BRRTRE 0
al t er nat i velse biohe ndreBasx inketvanry 100 FRubsyraplenthbGubdysserh SErmdeinclody aal so 25
conpose dat g.J . such e-nmai | nmessages, for. exanple, using the jnput
surface 32 et ARafe kB el ARG nesBhi no e anyS b Gty y
| / O subsyst ErarBles Thehatisange apynmsidasiys senmis@s meyudersthnothed dléenetped bydie as:

, [ .ar ' ' v OF N | _with
dynam o but [ B or2ae s s Dy R By ad sz p Rl B E8hate B outls
as an alphabyhash.c keyboard and/or tel ephone-type keypad. A 30 conposed
Item may b e%&ﬁﬁ?ﬂsmfﬁ 'ﬁgg aoéée%reivgggigWafs%lcﬁsaé. a’%%%t"}%é%aﬁgp zg)n é-%?HQsttaBS, or web

comuni cat i bsystem4
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
display 30 or alternatively to the auxiliary /O subsystem 50. A subscriber may also

25  compose data items, such as e-mail messages, for example, using the input surface 32 in
conjunction with the display 30 and possibly the auxiliary I/O subsystem 50. The auxiliary
subsystem 50 may include devices such as:; a mouse, track ball, infrared fingerprint
detector, or a roller wheel with dynamic button pressing capability. Akeyboard can also
be provided, such as an alphanumeric keyboard and/or telephone-type keypad. A

30 composed item may be transmitted over the wireless network 1000 through the
communication subsystem 42,
[0048] For voice communications, the overall operation of the portable electronic
device 20 is substantially similar, except that the received signals are output to the
speaker 54, and signals for transmission are generated by the microphone 56. Alternative

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

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



[ 0048] For voice communi cations, the overall operation of the portable
electronic device 20 is substantially simlar, except that the received
signals are output to the speaker 54, and signals for transm ssion are
generated by the m crophone 56. Alternative 35 voice or audio I1/0
subsystens, such as a voice nessage recordi ng subsystem can also be

i mpl emented on the portable el ectronic deyihce 20. Al though voice or audio
signal 10 output is acconplished primrily through the speaker 54, the
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touch screen display 24 is biased such that the edge support contacts the frame 86 of the
25  housing 84. According to the embodiment shown in Figure 1, the frame 86 is generally
rectangular although other shapes are possible. For example, the corners of the frame
86 can be rounded.
[0050] The touch screen display 24 is supported by a rigid display support 90 to
provide structural support to the touch screen display 24 and inhibit bending causing
30  damage or breaking of the touch screen display 24. The display support 90 can be
formed of any suitable material and can include further functional components such as a
printed circuit board. It will be appreciated that the fouch screen display 24 is an
assembly of components including, the touch-sensitive input surface 32 overlying the
LCD display device 30 and other components including optional components such as a
35  backlight (not shown). The touch screen display 24 is biased away from the base 22 of

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



formed of any suitable material and can include further functional
conponents such as a printed circuit board. It wll be appreciated that
the touch screen display 24 is an assenbly of conmponents including, the
touch-sensitive input surface 32 overlying the LCD display device 30 and
ot her conponents including optional conponents such as a 35 backlight (not
shown). The touch screen display 24 is biased away fromthe base 22 of the
housi ng 84, toward the frame 86 by bi asing el ements 92 such that the edges
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relation to e touch scre
switches 26, 28 and the touch screen display 24. The actuator 94 includes a beam 95

25 and a pair of spaced apart projections 96, 98, each of which extends at a respective end
of the beam 95, toward the base 22, into contact with a respective one of the spaced
apart switches 26, 28, It will be appreciated that the actuator 94 extends between the
switches 26, 28 which are not equidistant from the center of the touch screen display 24
and therefore the actuator 94 is not centered in relation to the touch screen display 24. A

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

35  length of the beam 95. Thus, displacement of the touch screen display 24 resulting from
a user pressing the touch screen display 24, causes displacement of the actuator 94



30 protrusion 100 extends fromthe display support 90 froma point
generally centered on the touch screen display 24, towards the base 22 and
into contact with the actuator 94. Since the protrusion 100 extends from
the center of the touch screen display 24 into contact with the actuator
94, which is not centered in relation to the touch screen display 24, the
protrusion 100 contacts the actuator 94 at,a point spaced fromthe center
of the 35 length of the beam 95. Thus, displacenent of the touch screen
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above with reference to Figure 3 are housed within the housing 84 to provide the
25  functionality of the portable electronic device 22.
[0054] As indicated above, the touch screen display 24 includes the display device 30
and the touch-sensitive input surface 32 overlying the display device 30 for providing a
graphical user interface for user-input. The touch screen display 24 generates signals
when a user touches the touch screen display 24 or slides a finger along the touch screen
30 display 24, resulting in the initiation of commands at the processor 40. The touch screen
display 24 provides a graphical user interface for user interaction. Thus, the display
device 30 provides graphical representations that are selectable or manipulatable by user
interaction with the touch-sensitive input surface 32 of the touch screen display 24.
[0055] The switches 26, 28 can provide further input as actuation of either the one
35  switch 26 by user application of a sufficient force or both of the switches 26, 28 by user

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



when a user touches the touch screen display 24 or slides a finger along
the touch screen 30 display 24, resulting in the initiation of conmands at
t he processor 40. The touch screen display 24 provides a graphical user
interface for user interaction. Thus, the display device 30 provides
graphi cal representations that are sel ectabl e or mani pul atabl e by user
interaction with the touch-sensitive inputssurface 32 of the touch screen
di splay 24. [0055] The switches 26, 28 can provide further input as

actuation of either one 35 switch 26 by user lication of a
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touch screen display 24, resulting in pivoting of the touch screen display 24 such that the
25  biasing elements 92A that are on the same side of the portable electronic device 20 at
which the force is applied to the touch screen display 24 are compressed more than the
biasing elements 82B that are on the opposite side of the center of the portable electronic
device 20. It will be appreciated from the Figure that when a force is applied on the touch
screen display 24, the touch screen display 24 pivots against the underside of the frame
30 86, along an edge on the opposite side of the portable electronic device 20, In the
example of Figure 4, the biasing elements 92A on the right-hand side of the portable
electronic device are compressed more than the biasing elements 92B shown on the left
hand side of the portable electronic device 20 as the force is applied to the right-hand
side of the touch screen display 24. Displacement of the touch screen display 24 toward
35 the base 22 is limited by the display stop 89.

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



device 20. It will be appreciated fromthe Figure that when a force is
applied on the touch screen display 24, the touch screen display 24 pivots
agai nst the underside of the frane 30 86, al ong an edge on the opposite
side of the portable electronic device 20. In the exanple of Figure 4, the
bi asi ng el ements 92A on the right-hand side of the portable electronic
device are conpressed nore than the biasinpg el enents 92B shown on the left
hand side of the portable electronic device 20 as the force is applied to
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94 and the jectign 96 depressin he switch 26, a ho in Figure 4.
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actuator 94, resulting in the projection 98 depressing the switch 28, as
shown i 20 Fi {106€] 5. VWb ¢he dibsacanmdrt bf 2@ tbscrat@ecadisplay €d.cadsed ishapplicatiot ¢f
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on the sarredgérggsi%‘ thtehs%vittcglé%,has shown in Figure 5. Thus, the switch 28 is also actuated. As
shown, both switches 26, 28 are depressed. It will be appreciated that the application of
25  the second force "B need not be on the opposite side of the center of the touch screen
display 24 to depress the switch 28 as a second force on the same side of the touch
screen display 24 as the first force “A” also causes further displacement of the touch
screen display 24 resulting in depression of the switch 28. It will be appreciated that
when one side of the touch screen display 24 is displaced a maximum distance of d, as
30 shown in Figures 4 and 6, the center of the touch screen display 24 and thus the
protrusion 100 is displaced a distance of d/2, resuiting in the depression of the switch 26,
When two forces are applied causing both sides of the touch screen display 24 to be
displaced a maximum distance of d, the center of the touch screen display 24 and the
protrusion 100 is displaced a distance of d, resulting in depression of both switches 26,
35 28
[0061] Referring now to Figure 6, there is shown a simplified sectional side view of



screen display 24 as the first force "A" al so causes further displacenent
of the touch screen display 24 resulting in depression of the switch 28.
It will be appreciated that when one side of the touch screen display 24
i s displaced a maxi mrum di stance of d, as 30 shown in Figures 4 and 6, the
center of the touch screen display 24 and thus the protrusion 100 is

di spl aced a di stance of d/2, resulting injthe depression of the switch 26.
When two forces are applied causing both sides of the touch screen display
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caused by aB&Msr%@Léc?Qs wae touch screen display 24 pivots along an edge, against the display
stop 89 on the side of the portable electronic device 20 at which the first force was
25 applied. With the displacement of the touch screen display 24 caused by application of
sufficient force thereto, displacement of the protrusion 100 causes displacement of the
actuator 94, resulting in the projection 98 depressing the switch 28, as shown, for
example, in Figure 5. Thus, the switch 28 is actuated. Again, both switches 26, 28 are
depressed.
30 [0064] It wifl be appreciated that the removal of one applied force by, for example, the
user [ifting one of the two fingers from the touch screen display 24 results in the pivoting
of the touch screen display 24 to the position shown in Figure 4 or Figure 6, depending on
which side of the touch screen display 24 the remaining force is applied. The switch 28
that is farthest from the centre of the touch screen display 24 also returns to the original
35  position. Thus, with the removal of one of the two forces on the touch screen display 24,

the switch 28 returns to the original position. It will also be appreciated that the removal



sufficient force thereto, displacenent of the protrusion 100 causes

di spl acenent of the actuator 94, resulting in the projection 98 depressing
the switch 28, as shown, for exanple, in Figure 5. Thus, the switch 28 is
actuated. Again, both switches 26, 28 are depressed. 30 [0064] It will be
appreci ated that the renoval of one applied force by, for exanple, the

user lifting one of the two fingers fromthe touch screen display 24
results in the pivoting of the touch screen display 24 to the position
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contact with one switch 108. The other switch 106 is spaced from the protrusion 102

25 such that displacement of the touch screen display 24 results in actuation of the switch
108 before actuation of the switch 106 and actuation of the switch 106 requires greater
displacement of the center of the touch screen display 24. The switch 108 allows for
over-travel after actuation such that the touch screen display 24 can be further displaced
to cause actuation of the switch 106. The switches 106, 108 can be any suitable type of

30 mechanical switches. Thus, there is no actuator in the present embodiment. Instead, the
protrusion 102 that extends from the display support 80 contacts and actuates the
switches 106, 108. Thus, when a force is applied by, for example, a user pressing on the
touch screen display 24, the touch screen display 24 is displaced and the protrusion 102
depresses the switch 108. Further, when a second force is applied to the touch screen

35  display 24 while the first force is still applied, the touch screen display 24 pivots against
the display stop 89 and the protrusion 102 depresses the other switch 106. Thus, both



25 such that displacenent of the touch screen display 24 results in
actuation of the switch 108 before actuation of the switch 106 and
actuation of the switch 106 requires greater displacenent of the center of
the touch screen display 24. The switch 108 allows for over-travel after
actuation such that the touch screen display 24 can be further displaced
to cause actuation of the switch 106. Theisw tches 106, 108 can be any
suitabl e type of 30 mechanical swi tches. Thus, there is no actuator in the
pr esent enb ead, the protrusion 102 that extends fromthe
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Figures 8 an
actuator between the base 22 and the touch screen display 24. Instead, in the present

25  embodiment, there are two switches 120, 122, with a first switch 120 stacked on a second
switch 122. The second switch 122 is disposed on the base 22 and requires a greater
applied force to depress and thereby actuate than the first switch 120. A single protrusion
124 extends from the display support 90 in the direction of the base 22 and is in contact
with the first switch 120. When a force is applied by, for example, a user pressing on the

30 touch screen dispiay 24, the touch screen display 24 is displaced and the displacement of
the protrusion 124 causes depression of the first switch 120. The first switch 120 is
depressed rather than the second switch 122 as the second switch 122 requires a greater
applied force to depress. When a second force is applied {o the touch screen display 24
while the first force is still applied, the touch screen display 24 is further displaced as it

35  pivots against the display stop 89 and further displacement of the protrusion 124 causes
depression of the second switch 122. Thus, both switches 122, 124 are depressed.



actuator between the base 22 and the touch screen display 24. Instead, in
the present 25 enbodi nent, there are two switches 120, 122, with a first
switch 120 stacked on a second switch 122. The second switch 122 is

di sposed on the base 22 and requires a greater applied force to depress
and thereby actuate than the first switch 120. A single protrusion 124
extends fromthe display support 90 in thegdirection of the base 22 and is
in contact with the first switch 120. When a force is applied by, for

exanple, a [ pressing.on the 30 touch screen djsplay,.24 .the tou
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with the base 22. Such a mechanical interlock can be formed, for example, by
25  mechanically trapping the flexible sidewalis 126 during assembly of the touch screen
display 24 with the display support 90 or can be overmolded. As in the above-described
embodiments, the touch screen display 24 is movable with respect to the base 22. In the
exemplary embodiment shown, the mechanical display support 90 includes a protrusion
100, similar to the protrusion described above with reference to the embodiment shown in
30 Figure 2. Further, the protrusion contacts an actuator 94 that has projections 96, 98 for
depressing respective switches 26, 28, when a force is applied to the touch screen
display 24, such as the exemplary force in the direction of the arrow “C” shown in Figure
1.
[6071] In the present embodiment, the flexible sidewalls 126 are continuous and
35  extend around the periphery of the touch screen display 24, for providing a dust shield for

the components housed between the base 22 and the touch screen display 24. The



exanple, a mechanical interlock with the display support 90 and a
mechani cal interlock wth the base 22. Such a nmechanical interlock can be
formed, for exanple, by 25 mechanically trapping the flexible sidewalls 126
during assenbly of the touch screen display 24 with the display support 90
or can be overnolded. As in the above-described enbodinents, the touch
screen display 24 is novable with respect ;t,0 the base 22. In the exenplary
enbodi ment shown, the mechanical display Support 90 includes a protrusion
100, simlar _ to h rotr S|on descri bed above with reference to the
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implementations of the portable electronic device, it will be understood that modifications
and variations to these embodiments are within the scope and sphere of the present
application. For example, the size and shape of many of the features of the portable
25  electronic device can differ while still providing the same function. Further, rather than a
flexible arm, as described with reference to Figure 8, a flexible actuator can be employed
or a flexible protrusion or protrusions. Many other modifications and variations may occur
to those skilled in the art. All such modifications and variations are believed to be within

the sphere and scope of the present application.



i npl ementations of the portable electronic device, it wll be understood
that nodifications and variations to these enbodi nents are wthin the
scope and sphere of the present application. For exanple, the size and
shape of many of the features of the portable 25 el ectronic device can
differ while still providing the same function. Further, rather than a
flexible arm as described with referencestjo Figure 8, a flexible actuator
can be enployed or a flexible protrusion or protrusions. Many ot her

nodi fications_and variations may occur to those skilled in the art. Al
such nndifiggﬁrﬁﬁs and variations are believed to be within the sphere and
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bet ween t he firs_t an_d second svvitches f or actuating t he first_switch in
responsz%tiolzappl |Tﬁ]at|o of the. first f tflrs i,on_on tht%r
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actuat or compppses a beam extendi ng between the first and second sw tches.
30 5. The touch screen display according to claim3, wherein the first
switch is located closer to a center of said display device than the
second 8 t 6h.  The touch screen display according to claim 2, comprising an actuator disposed

between the display device and the base and extending between the first and second
switches for actuating the first switch in response to application of the first force at the first
location on the touch-sensitive input surface and actuating both the first and second
switches in response fo application of the second force at the second location on the

25  touch-sensitive input surface during application of the first force.

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

beam extending between the first and second switches.

30 5 The touch screen display according to claim 3, wherein the first switch is located

closer to a center of said display device than the second switch.

6. The touch screen display according to claim 3, wherein the display support
comprises at least one projection proximal a center of the display support and extending

35  towards the base for contacting the actuator for actuating the first and second switches.



6. The touch screen display according to claim3, wherein the display
support conprises at | east one projection proximl a center of the display
support and extending 35 towards the base for contacting the actuator for
actuating the first and second switches. 21 7. The touch screen display
according to claim3, wherein the actuator conprises a projection
extendi ng towards the display support for,gontacting with the display
support, proximal a center thereof for actuating the first and second

switches. 5 8. The touch screen display. according to clajm1l, conprising a
Sl oy st o bet villeHOUEhacBRS GRa AoRaHT R Sy agu s JpE PR A PRR e

t ravelj_ of t h.eojldbt_ﬁcw %Meﬁv\lﬁvg t:cgwatr@r/]\@regbi&m@y shaset fod co.:ﬁagirthUiqug&Ccuiagay gispiray
according to cl al ) reln . the djsp]ay stop co I se a step

o ofecting. ArEHnERechuEeReRmobir ek bt bP gl SROT A TED ay devi be. 10,
The touch screen display according to claim1, wherein the first and second
swi tches _are nounted on an armextending fromthe base. 15 11 The tquch
Sereon dFepiay . ack: Gy T LREPAY F0COURE BRI HeoamRe S 7 FBRIAK GSedh e
touch screenhdibap aydane aispiaydddvizecioniimithy, thahesel of thaedigsay tsvicondwagdriee
such t hat s&%d first swtch is located closer to said display device than

of the secod*®switch. 20 13. The touch screen display according to claim
1, wherein the first and second switches are | ocated such that one of the

first and s condjrsﬁ/%/itc%es IS %i slgosed et ween gn ot her, of, tihe Ii rst_and
second swit ches ang PHE HHEH) dyPlaear@eding £ 9aim $ringraindhe displad s ptRLes
accordi ng t a sté@pridsing Woeriee basge, prodimENdter &yes loe thel digday deveet uat e t he
first switch is less than a mninumforce required to actuate the second
switch. 15. The touch screen display according to claim1l, wherein the

first switchois IThealoedh s3tkenl digpiny tazcsalirg  spimy1, deéreie theafirst laad sseond
switch. 16. Tqﬁ'&% ouch screen dis accordi n&}eto cl aim 15, wherein the

| a

first switcHYHESAIELMOUNPLIERN F&%\%tﬁn B9 ZPMHNeP5PSf ur t her depr essi on after

actuation. 35 17. The touch screen display according to claim1, wherein

the fir a secon W t che re nechanicagl. switches. .22 18.. The touch
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switches are donme-type switches. 5 19. The touch screen display according

to claim1, ,gonprising at | eas ne bi asin . enent for. bhiasing.the.

i spl 2y devi'e. WD PRENPOREN FISPLY Ritar T dn AU Tk estein the 2 s Bfirgurec
such that said first switch is located closer to said display device than of the second
switch.

20
13. The touch screen display according to claim 1, wherein the first and second
switches are located such that one of the first and second switches is disposed between

an other of the first and second switches and the display device.

25 14, The touch screen display according to claim 13, wherein a minimum force
required to actuate the first switch is less than a minimum force required to actuate the

second switch.

15. The touch screen display according to claim 1, wherein the first switch is located

30 closer to said display device than the second switch.

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

an over-travel o allow for further depression after actuation.

5 17, The touch screen display according to claim 1, wherein the first and second

switches are mechanical switches.



20. The touch screen display according to claim11, wherein an electrical
signal is generated in response to actuation of any of the first and
second switches and wherein 10 the electrical signal is received at a
processor as a further input in addition to input from the display device.
21. The touch screen display according to claim1, conprising sidewalls and
a frame framng the display device and comnected to the base by the
sidewal I s. 15 22. The touch screen display according to claim1, conprising
flexible sidewalls extending between the base and the display device. 23.

The touch screen di s&lﬁag according to claim22, wherein the flexible
sidewal | s ar®. 20Theomuchusirerafigplex tasaerdintotmdatnhd 7perhiersdietye dfsttand ehooptiay

devi ce. 24. r QG i onprising a touch screen display as
MitcRbSSe cgiﬂr\é:tygﬁ‘élnﬁ&we%.

clainmed in any preceding'claim operational conponents including a
controller connected to the touch- sensitive input surface and a processor

connecteg t od he BENTLEA |sBfeenashid EclrdRL Y cifim F8MNSfising at least one biasing

element for biasing the display device away from the first and second switches.

20. The touch screen display according to claim 1, wherein an electrical signal is
generated in response to actuation of any of the first and second switches and wherein
10 the electrical signal is received at a processor as a further input in addition to input from

the display device.

21. The touch screen display according to claim 1, comprising sidewalls and a frame
framing the display device and connected to the base by the sidewalls.

15
22. The touch screen display according to claim 1, comprising flexible sidewalls

extending between the base and the display device.

23. The touch screen display according to claim 22, wherein the flexible sidewalls are

20 continuous and extend around the periphery of the display device.

24, An electronic device comprising a touch screen display as claimed in any
preceding claim, operational components including a controller connected to the touch-
sensitive input surface and a processor connected to the controller, and the display

25 device.



