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
device. 5 [0002] Portable electronic devices have gai ned w 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 tel ephones, wreless PDAs, and | aptop conp%ters W th
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t ouch- sensi
[0004] Touchscreen input/output devices are constructed of a display, such as a liguid

20  crystal display, with a touch-sensitive overlay. These input/output devices suffer from
inherent disadvantages relating o 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] Improvements in input/output devices are therefore desirable.

25 [0006] JP-A-2000-200141 discloses a touchpad that can be moved to actuate an
underlying switch. When the tablet is pressed with more than a soft touch, electrode
materials are brought into contact to actuate the switch. EP-A-0640936 discloses a touch
screen and a force sensor. Here the respective panels of the construction are held in
spaced relationship by discrete resilient elements.

30
GENERAL
[0007] According o one aspect there may be provided a moveable touchscreen
display unit comprising a base, a display device connected to the base by flexible
sidewalls that extend between the base and the display device, a touch-sensitive input

35  surface overlying the display device, and a mechanical switch disposed between a back

surface of the display device and the base, wherein the display device moves relative to



35 surface overlying the display device, and a nechanical sw tch di sposed
between a back surface of the display device and the base, wherein the

di spl ay device noves relative to 2 the base resulting in actuation of the
mechani cal switch in response to application of sufficient force to the
di spl ay device. [0008] According to another aspect there may be provided a
portable el ectronic device conprising a hase, a noveabl e touchscreen

di splay including a touch-sensitive 5 input surface overlying a display
devi ce connected to the base by flexible sidewalls that extend between the
base and t héha f@ﬂs@rrgem!mmcﬂcwltlaﬂyof therreeriraniceldwithiin dspdnssploswglicaien geéen a

back SurfaC%uﬁFuehﬂ%rée%?ﬁbs&Eﬁﬁyd P! ay and the base, and operational

conponents inc rocessor housed between the base and the
t ouchscr een [0A83 pl a&ccoawdg topanadirdnasbgctdlograenayek provithe atpsebls lesdan@i spl ay .
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conponents, of t | ectr Ice o 0013 4 is a
sect i onal sﬁ@l@*ceiiwf(ﬁufftqf@f froee wihe talckeereemiisplégvi ce of Fig. 1, showing a
force applied to a point on a touchscreen display; [0014] Fig. 5is a
sectional side view of the portable electronic device of Fig. 1, 25

showi ng a f BRIEFIRPpSCRIPTIONMQF MEIE PRIAWINGSt he t ouchscreen di splay; [0015]
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ot o) T g LB BRI g LR SR T B Bl o T e
Fig. 9is aemeccﬂihQnalmﬂnm@Wa@Imn@ntfb@tukesr&]o&n in §hodt dotige far, ths lpomdosg od f orce
applied to”uﬁggﬂn} on a touchscreen display;
[0011] Fig. 2 is a sectional side view of the portable electronic device of Fig. 1;
20 [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;
[0G14] Fig. & is a sectional side view of the portable electronic device of Fig. 1,
25  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;
[00186] Fig. 7 is a top view of a portable electronic device according to another
embodiment, with certain hidden features shown in ghost outling;
30 [6017] Fig. 8 is a sectional view along the line 8 — 8 of Fig. 7;
[0018] Fig. 9 is a sectional view along the line 8 — 8 of Fig. 7, showing a force applied
to a point on a touchscreen display;
[0019] Fig. 10 is a sectional side view of a portable electronic device according yet
another embodiment; and
35 [0020] Fig. 11 is a sectional side view of the portable electronic device of Fig. 10,

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



[0019] Fig. 10 is a sectional side view of a portable electronic device
accordi ng yet another enbodi nent; and 35 [0020] Fig. 11 is a sectional
side view of the portable electronic device of Fig. 10, showing a force
applied to a point on a touchscreen display. 3 DESCRI PTI ON OF PREFERRED
EMBODI MENTS [0021] It will be appreciated that for sinplicity and clarity
of illustration, where considered appropriate, reference nunerals may be
repeat ed anong the figures to 5 indicate correspondi ng or anal ogous

el enments. In addition, nunerous specific details are set forth in order to
provi de a thorough understandi ng of the enbodi ments descri bed herein.
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communication. Depending on the functionality provided by the portable electronic
device, it may be referred fo 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

25  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
shown. The touchscreen display 24 includes a touch-sensitive input surface 26 overlying

30 adisplay device 28. A single mechanical switch 30 is disposed between a back surface
of the touchscreen display 24 and a base 34 of the housing 22. Operational components
are provided including a processor 40 within the housing 22 and connected to the
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

35  location on the touchscreen display 24 resulting in actuation of the single mechanical

switch 30. The pivot axis depends on the location of application of the force.



of the touchscreen display 24 and a base 34 of the housing 22. Operational
conponents are provided including a processor 40 within the housing 22 and
connected to the 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 35 | ocation on the
touchscreen display 24 resulting in actuatj on of the single nechanical
switch 30. The pivot axis depends on the Iocation of application of the
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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

25  packet switched data communications.

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

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

Code Division Muitiple Access (CDMA) or CDMA1000 networks, GSM/GPRS networks
{as mentioned above), and future third-generation (3G) networks like EDGE and UMTS,
35  Some other examples of data-centric networks include WiFi 802.11, Mobitex™ and

DataTAC™ network communication systems. Examples of other voice-centric data



networ ks may al so be associated with the portable electronic device 20 in
variant inplenentations. The different types of wreless networks that my
be enpl oyed include, 30 for exanple, data-centric w rel ess networks,

voi ce-centric wireless netwrks, and dual - node networks that can support
bot h voi ce and data communi cations over the same physical base stations.
Conmbi ned dual - node networks include, but are not limted to, Code Division
Mul tiple Access (CDMA) or CDMALOOO networks, GSM GPRS networks (as
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SI M RUI2ZW i nymr blaceorbéntianas (Basart tdrar thatarflse 8§ to identify a subscriber of the
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
25 all subscribed services. Services may include: web browsing and messaging such as e-
mail, voice mail, Short Message Service (SMS), and Multimedia Messaging Services
(MMS). More advanced services may include: point of sale, field service and sales force
automation. The SIM card/RUIM 62 includes a processor and memory for storing
information. Once the SIM card/RUIM 62 is inserted into the SIM/RUIM interface 64, it is
30 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 ldentity
(IMSI). An advantage of using the SIM card/RUIM 62 is that a subscriber is not
necessarily bound by any single physical portable electronic device. The SIM card/RUIM
62 may store additional subscriber information for a portable electronic device as well,
35  including datebook (or calendar} information and recent call information. Alternatively,

user identification information can also be programmed into the flash memory 48.



25 all subscribed services. Services may include: web browsing and

messagi ng such as e- nmail, voice nmail, Short Message Service (SM5), and

Mul ti medi a Messaging Services (MVB). Mre advanced services may incl ude:
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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
25  the portable electronic device 20. |n 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
an associated host system that the portable electronic device 20 communicates with,
[0032] The software applications can further include a device state module 76, a
Personal Information Manager (PIM) 78, and other suitable modules (not shown). The
30 device state module 76 provides persistence, i.e. the device state module 76 ensures that
important device data is stored in persistent memory, such as the flash memory 48, so
that the data is not lost when the portable electronic device 20 is turned off or loses
power.
[0033] The PIM 78 includes functionality for organizing and managing data items of
35 interest to the user, such as, but not limited to, e-mail, contacts, calendar events, voice

mails, appointments, and task items. A PIM application has the ability to send and



alternatives exist for the nessage application 74 as is well known to those
skilled in the art, Messages that have been sent or received by the user
are typically stored in the flash nenory 48 of the portable electronic
device 20 or sone other suitable storage elenment in 25 the portable
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used to pascson;‘i;;rur%&l)ria gythg%@\}ri‘%g%. /Me?rq;tltvre]ﬁ/, in some cases, the IT policy update can also
be done over a wired connection.
[6036] Other types of software applications can also be installed on the portable
electronic device 20. These software applications can be third party applications, which

25  are added after the manufacture of the portable electronic device 20. Examples of third
party applications include games, calculators, utilities, etc.
[0037] The additional applications can be loaded onto the portable electronic device
20 through at least one of the wireless network 100, the auxiliary /O subsystem 50, the
data port 62, the short-range communications subsystem 58, or any other suitable device

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

35 [0038] 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



host systemto the portable electronic device 20. This can be done in a
wireless or wired 20 manner. These instructions can then be passed to the

| T policy nodule 82 to nodify the configuration of the device 20.
Alternatively, in sone cases, the IT policy update can also be done over a
wi red connection. [0036] O her types of software applications can al so be
installed on the portable electronic devigce 20. These software
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portable el gc ic device 20. [0040] The short-range communications

subsystem 5 %l des for communication between the portable electronic
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standar ds dcesﬁéf&?or aIYeng};vely to the auxiliary I/O subsystem 50. A subscriber may also
compose data items, such as e-mail messages, for example, using the keyboard 116 in
conjunction with the display 28 and possibly the auxiliary I/O subsystem 50. The auxiiiary
subsystem 50 may include devices such as: a mouse, track ball, infrared fingerprint

25  detector, or a roller wheel with dynamic button pressing capability. A keyboard can also be
provided, such as an alphanumeric keyboard and/or telephone-type keypad. A composed
item may be transmitted over the wireless network 100 through the communication
subsystem 42,
[0042] For voice communications, the overall operation of the portable electronic

30 device 20 is substantially similar, except that the received signals are output to the
speaker 54, and signals for transmission are generated by the microphone 56. Alternative
voice or audio I/O subsystems, such as a voice message recording subsystem, can also
be implemented on the portable electronic device 20. Although voice or audio signal
output is accomplished primarily through the speaker 54, the display 28 can also be used

35 1o provide additional information such as the identity of a calling party, duration of a voice

call, or other voice call related information.



Infrared Data Association (IrDA), Bluetooth, and the 802.11 famly of

st andards devel oped by IEEE. [0041] In use, a received signal such as a
text message, an e-nmil nessage, or web page downl oad is processed by the
comuni cati on subsystem 42 and i nput to the 20 processor 40. The processor
40 then processes the received signal for output to the display 28 or
alternatively to the auxiliary 1/0O subsystgm 50. A subscriber may al so
conpose data itens, such as e-mail nessages, for exanple, using the
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the input swuhdme 26 of 10 the touchscreen display 24 and for displaying
RSN I e T R ol M R KPR T
frame 84 mgirotidé ssudtivel $uppohtsc teenuohspdaydi@dayp4 Bhadidhite: Bodsign@udidg Thus,
damage or breaking of the touchscreen display 24. The display support 38 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 touchscreen display 24 is an
assembly of components including, the touch-sensitive input surface 26 overlying the
25  LCD display device 28 and other components including optional components such as a
backlight (not shown). The touchscreen display 24 is biased away from the base 34 of
the housing 22, toward the frame 84 by biasing elements 36 such that the edges of the
touchscreen display 24 are in contact with the underside of the frame 84. According to
the present embodiment, four biasing elements 36 are located between the base 34 and
30 the touchscreen display 24, each biasing element 36 being located near a respective
corner of the touchscreen display 24. Each of the four biasing elements 36 contact the
display support 38. The biasing elements 36 are made of a suitable material such as
foam that, with the application of a suitable force to the touch screen display 24, permits
movement of the touchscreen display 24 within the housing 22. The biasing elements 36
35  are notiimited to foam as any suitable biasing efement such as a spring or springs can be

employed. It will be appreciated that other numbers of biasing elements 36 can be used



t he touchscreen display 24 is constrained by the housing 22. It is
contenplated that the edges of the touchscreen display 24 can include an
edge support surrounding the edges 15 to provide support and thus, the edge
support contacts the frame 84 of the housing 22. According to the

enbodi nent shown in Figure 1, the frame 84 is generally rectangul ar

al t hough ot her shapes are possible. For exanple, the corners of the frane
84 can be rounded. [0044] The touchscreen display 24 is supported by a
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the rTEChade splay ﬂ,trgspult?n% in the initiation of commands at the processor 40. The touchscreen
display 24 provides a graphical user interface for user interaction. Thus, the display
device 28 provides graphical representations that are selectable or manipulatable by user
interaction with the touch-sensitive input surface 26 of the touchscreen display 24.

25  [0048] The mechanical switch 30 provides a second input device as actuation of the
mechanical switch 30 by user application of a sufficient force generates a further signal
input to the processor 40. The further signal from the actuation of the mechanical switch
30 can cause the initiation of commands at the processor 40, either alone or resulting
from the combination of the signal from the mechanical switch and signals from the touch

30 sensitive input surface 26. Thus, commands initiated at the processor 40 can be a resuit
of the signal generated from the single mechanical switch 30 alone or a result of the
signal generated from the single mechanical switch 30 in combination with signals from
the touch sensitive input surface 26 caused by user interaction. User interaction can be,
for example, the user touching the touchscreen display 24 or the user sliding a finger

35 along the touchscreen display 24. Different sliding actions of the finger along the

touchscreen display 24 can also result in different commands initiated at the processor



10 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 tactile quality during user interaction
with the user interface of the portable electronic device 20. [0046] The
conponents including the processor 40 andgther conponents described 15
above with reference to Figure 3 are housed within the housing 22 to

provi de the40functionality of the portable electronic device 22. [0047] As
i ndi cated above, the touchscreen display 24 includes a display device 28
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the touchscreen display 24. Further, with the force applied on the right-hand side, the
touchscreen display 24 pivots against the underside of the frame 84 along the edge
indicated by the number 88 on the left-hand side of the touchscreen display 24.
25 [0051] With the pivoting action caused by application of sufficient force to the
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.
[0052] Referring now to Figure 5, again there is shown a sectional side view of
30  portions of the portable electronic device 20 according to one embodiment in which a
force is applied by, for example, a user pressing a finger into the touchscreen display 24,
in the direction of the arrow “B". Again, 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 on the same side of the portable electronic device 20 are compressed.
35 When the force is applied on one side of the touchscreen display 24, the touchscreen
display 24 pivots against the underside of the frame 84, along an edge on the opposite



mechani cal switch 30. On the other hand, application of sufficient force
results in the actuation of the single nmechanical switch 30. [0050]

Ref erence is now nade to Figures 4 to 6 to describe novenent of the 10
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 electroni,c device 20, according to one
enbodi ment in which a force is applied by, for exanple, a user pressing a
finger into gpe touchscreen dis in the direction of the arrow "A".
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the force
graphical user interface.
[0054] Reference is now made to Figures 7 to 9 to describe movement of the
touchscreen display 24 within the housing 24 of a portable electronic device 20 according
25  to another embodiment. Referring first to Figures 7 and 8, there is shown a top view and
a sectional view along the line 8 — 8 of the portable electronic device 20 of Figure 7. As
best shown in Figure 8, the frame 84 of the housing 22 includes corners 92 that are
curled away from the base 34 of the housing 22. Thus, the frame 84 curls outwardly in an
arc away from the base 34 and therefore away from the touchscreen display 24 towards
30 the corners 92.
[0055] Referring now to Figure 9, there is shown a view similar to Figure 8 with a
force applied by, for example, a user pressing a finger into the touchscreen display 24, in
the direction of the arrow “D”, proximal a corner of the touchscreen display 24. As shown,
the user presses on the corner of the touchscreen display 24, resulting in pivoting of the
35  touchscreen display 24 such that the biasing element 36 on the same corner 92 of the

portable electronic device 20 is compressed. When a force is applied on one corner of



| eft-hand side, the touchscreen display 24 pivots agai nst the underside of
the frame 84 5 along the edge indicated by the nunber 90 on the right-hand
side of the touchscreen display 24. Again, the single mechanical switch 30
is actuated with the pivoting action 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. 10 [0053] Referring now to Frgure 6, again there is shown a
secti onal e vi ew of ortions of the portable electronic device 20
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the line 8 -t8 of the portable electronic device 20 of Figure 7. As best
shown in FrE;1 “8, the frame 84 of the housi ng 22 includes corners 92 that
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of 13 includes an assembly of components including the touch sensitive input surface 26
overlying the LCD display device 28 and other components including optional
components such as a backlight, held together by, for example, an edge support or by the
rigid display support 38. Again, the touchscreen display 24 supported by the rigid display

25 support 38 to provide structural support to the touchscreen display 24 and inhibit bending
causing damage or breaking of the touchscreen display 24. The flexible sidewalls 186
are connected between the touchscreen display 24 and the base 34 by, for exampie, a
mechanical interlock with between the touchscreen display 24 with the rigid support 38
and a mechanical interlock between the flexible sidewalls 186 and between the base 34

30 and the flexible sidewalls 186. Such a mechanical interlock can be formed by
mechanically trapping the flexible sidewalls 186 during assembly of the touchscreen
display 24 with the rigid display support 38 or can be overmolded. As in the above-
described embodiments, the touchscreen display 24 is constrained by the housing 22 and
is movable with respect to the housing 22. In the present embodiment, the flexible

35  sidewalls 186 flex to when a force is applied into the screen to actuate the single

mechanical switch and act to bias the touchscreen display 24 in a position in which the



t he touchscreen display 24, the touchscreen display 24 pivots against the
underside of the frame 84, along an edge 94 proxi mal the opposing corner.
The opposing corner, however does not contact the frane 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 5 touchscreen
di splay 24, rather than along an edge, asiyhe corner contacts the underside
of the franme 84 when a force is applied at the opposing corner of the

touchscreen di spla 24. Thus,.the outwardly curled corners 92 of the frane
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i nterl ock bdspleras4ahesifiexiobhesesaldadpkibscrbBa apode heh wferentd e thageeddus 30
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by nmechanic y trapping the flexible sidewalls 186 during assenbly of the
t ouchscieen0089]spl Bef@dnginbh t¢ Rguré i, dnhete Spbiaywrsa ppeiohalRidovie@an pbions of
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housi ng 22.appfied he fpr @sente, endsed presaing d firgef Ingx tHel teuchscreen display 24, in the
direction of the arrow “E”. As shown, the user presses on the side of the touchscreen
display 24, resulting in pivoting of the touchscreen display 24 such that the flexible
25  sidewalls 186 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 11 that when a
force is applied on one side of the touchscreen display 24, the touchscreen display 24
pivots with respect to the base 34 of the housing 22. In the example of Figure 11, the
flexible sidewalls 186 on the right-hand side of the portable electronic device 20 are
30 compressed as the force is applied to the right-hand side of the touchscreen display 24.
Further, with the force applied on the right-hand side. With the pivoting action caused by
application of sufficient force to the 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.
35  [0060] The use of a single mechanical switch 30 with the touchscreen display 24 that
floats with respect to the housing 22 provides the user with a desirable tactile quality



35 sidewalls 186 flex to when a force is applied into the screen to actuate
the single nechanical switch and act to bias the touchscreen display 24 in
a position in which the 14 single nmechanical switch 30 is not actuated.

[ 0057] As in the above-described enbodi nents, the single nechanical swtch

30. The nechanical switch 30 is |ocated between the touchscreen display 24

and the base 34 of the housing 22 and is;gentered with respect to the
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is applied by, for exanple, a user pressing a finger into the touchscreen
display 24, in the direction of the arrow "E'. As shown, the user presses
on the side of the touchscreen display 24, resulting in pivoting of the
touchscreen display 24 such that the flexible 25 sidewalls 186 that are on
the sanme side of the portable electronic device 20 to which the force is
applied are conpressed. It will be appreciated fromthe Figure 11 that when
a force is applied on one side of the touchscreen display 24, the
touchscreen display 24 pivots with respect to the base 34 of the housing
22. In the exanple of Figure 11, the flexible sidewalls 186 on the
right-hand side of the portable electronic device 20 are 30 conpressed as
the force is applied to the right-hand side of the touchscreen display 24.
Further, with the force applied on the right-hand side. Wth the pivoting
action caused by



application of sufficient force to the touchscreen display 24, the single
mechani cal switch 30 is actuated, thereby providing the user with a
desirable tactile quality during user interaction with the graphical user
interface. 35 [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,15 when the single nechanica
switch 30 is actuated. Depressing any point on the touchscreen display 24
act uates th%P51Q?Ie mechani cal switch 30. Surprisingly, the desirable
tactil e qual s obtained wth a single nechanical switch, rather than
mul tiple SmAtCheS as, for exanple, nultiple switches result in actuation
of each smntch at, diff rent 5 times providing the user with a confusing and
undesi rabl e tactﬁi@oﬁﬁgV?F§m SqreRibdFPIgN HNECORR IS 0di nent s descri bed herein
are directed to pasdsecul ar inplenentations of the portable electronic
device, it wll be understood that nodifications and variations to these
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by flexibl ettsi m%l | s that extend continuously around the periphery of the

di spl ay device, betweep the base and the display device, for providing a
dust shield for GRS ih e ShleN, device [FePerRablf Eativg tb i hedee FRSLANG &0 PeigaTon

surface oveol the mgaohbacalu SPlcAyn dRPLERS toaarpgncaatlaﬁ@hmgc@théwsb%b ddiieposed
bet ween a back surface of the display device and t he base; wherein the

di spl ay device is noveable relative to the base resul ting in actuation of
t he nmechani gal sWhé Cl’ﬂovefablreBS@mereTeﬁ @@pfbycam QRcOIdO S Ecldit t1hem¢l=;r§|al 6

devi ce. The noveabl scre di spl a nit a rding to claim 1,
wher o n1 e eSASTRAL At i EhET purerprvidt 8 in sl fesdbrek Brenahdae diplay
tactile feedﬁlamlm;idmrwtlghnohhe di spl ay device upon actuation. 3. The
noveabl e touchscreen display unit according to claiml or claim?2, wherein

3. The moveable touchscreen display unit according to claim 1 or claim 2, wherein

the flexible sidewalls are connected by a mechanical interlock to the display device and/or
20 the base.

4. The moveable touchscreen display unit according to any one of claims 1 to 3,

wherein the flexible sidewalls comprise an elastomer material.

25 5. The moveable touchscreen display unit according to any one of claims 1 to 4,
comprising a display support on the back surface of the display device for providing
support to the display device.

6. The moveable touchscreen display unit according to any one of claims 1 to 5,
30 wherein sufficient force applied at any location on the display device results in movement

of the display device to contact and actuate the mechanical switch.

7. The moveable touchscreen display unit according to any one of claims 1 to 6,
wherein the mechanical switch is substantially centered in relation to the display device.
35



the flexible sidewalls are connected by a nechanical interlock to the

di spl ay device and/or 20 the base. 4. The noveabl e touchscreen di spl ay
unit according to any one of clains 1 to 3, wherein the flexible sidewalls
conprise an el astoner material. 25 5. The noveabl e touchscreen di splay unit
according to any one of clainms 1 to 4, conprising a display support on the
back surface of the display device for pr giding support to the display
device. 6. The noveabl e touchscreen display unit according to any one of
clainms 1 to 5, wherein sufficient force applied at any |ocation on the
di spl ay devite redla POVeaPlodoushasiesn sispiayeunit aptoagingdeiasy ane efosieiast 1 dad.
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according to %n% one of clainms 1 to 6, wherein the mechanical swtch i1s
substanti al I%"'€%ntered in relation to the display device. 35 17 8. The
noveabl e touchscreen display unit according to any one of clains 1 to 7,
wherein an %Jectricql signal is generated in response to actuation of the
mechani cal  Sswi t ¢ el8ctpniodeviqes 6989 devi ce, conprising: a noveabl e
touchscreen di splaayiolstitle RUESIHIMLIER PN SRBrBhg & BlyBhelorbRids 1308; and
oper ati onal conponents conpr|5|n% a processor housed between the base and

the touchscreen QPERNQNAIAHMPARABHASIRISINGP Precasaecheuset Patwesn techrser avt

di spl ay uni the 18uchScredNeisplay @ikt @RE ©pERLEP cBGHRISH BN R uEhsH-83:9disYBE AL N
the electrical signal is received at the processor as a further input in
addition to the touchscreen display unit. 11. The electronic device _
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a portable el ectronic device. ) ) B .
recelved at the processor as a further input in addition to the touchscreen display unit.

11. The electronic device according to claim 9 or claim 10, wherein the electronic
device comprises a portable electronic device.



