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(57) ABSTRACT 

A handheld Wireless communication device includes fea 
tures that make it easier to differentiate among various keys 
and to correctly select a desired key. It also includes features 
that make the device more comfortable to use. In particular, 
corner keys have decreasing height pro?les to make above 
adjacent keys easier to reach and distinguish. Additionally, 
lowermost, outermost portions of the corner keys may be 
someWhat truncated. Flanking keys in a navigation roW slant 
toWard and are ?ush With peripheral edges of a navigation 
tool assembly and have outer edges that are higher than inner 
edges of adjacent outer keys. The outer edges of the ?anking 
keys may be hump-shaped or croWned. The longitudinally 
central portion of the device is narroWer than the ends of the 
device, and the comers of the device are contoured to 
enhance comfort in a user’s hand. Soft-touch materials are 
employed in hand-contacting portions of the device. 
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CONCAVE HANDHELD MOBILE DEVICE 
WITH TACTILE SIDE GRIP 

CROSS REFERENCE 

[0001] The present application claims the bene?t of US. 
Provisional Application No. 60/826,898, ?led Sep. 25, 2006. 
Said application is expressly incorporated herein by refer 
ence in its entirety. 

FIELD 

[0002] This disclosure, in a broad sense, is directed toWard 
handheld electronic devices; and more speci?cally to hand 
held communication devices that have Wireless communi 
cation capabilities and the netWorks Within Which the Wire 
less communication devices operate. The present disclosure 
further relates to the ergonomics of such devices, including 
features Which enhance a user’s ability to tactilely differen 
tiate among various keys on the device and Which make such 
devices more comfortable in the user’s palm and Which 
facilitate thumb-manipulation of an included navigation tool 
on the device. 

BACKGROUND 

[0003] With the proliferation of Wireless communication 
systems, compatible handheld communication devices are 
becoming more prevalent, as Well as advanced. Whereas in 
the past such handheld communication devices Were typi 
cally limited to either voice transmission (cell phones) or 
text transmission (pagers and PDAs), today’s consumer 
often demands a multifunctional device capable of perform 
ing both types of transmissions, including even sending and 
receiving e-mail. Furthermore, these higher-performance 
devices can also be capable of sending and receiving other 
types of data including that Which alloWs the vieWing and 
use of Internet Websites. These higher level functionalities 
necessarily require greater user interaction With the devices 
through included user interfaces (Uls) Which may have 
originally been designed to accommodate making and 
receiving telephone calls and sending messages over a 
related Short Messaging Service (SMS). As might be 
expected, suppliers of such mobile communication devices 
and the related service providers are anxious to meet these 
customer requirements, but the demands of these more 
advanced functionalities have in many circumstances ren 
dered the traditional user interfaces unsatisfactory, a situa 
tion that has caused designers to have to improve the UIs 
through Which users input information and control these 
sophisticated operations. 
[0004] Keyboards are used on many handheld devices, 
including telephones and mobile communication devices. 
The siZe of keyboards has been reduced over the years, as 
neWer, smaller devices have become popular. Cell phones, 
for example, are noW siZed to ?t in one’s pocket or the palm 
of the hand. As the siZe of the devices has decreased, the 
more important it has become to utiliZe the entire keyboard 
surface as ef?ciently as possible. 
[0005] Many keyboards on mobile devices have an input 
device for navigation through the graphical user interface. 
These interfaces include such devices as trackballs and 
rotating Wheels Which can be used to effect movement of a 
cursor or pointer, or to scroll up, doWn and about a displayed 
page. These navigation devices often occupy a relatively 
large amount of space on the incorporating mobile device. 
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Because the navigation device is frequently used and often 
requires ?ne control, a loWer end siZe limitation Will nor 
mally be observed by device designers. To accommodate 
such larger, more convenient navigation devices on the 
housing of the mobile device, the amount of space that is 
available for the keys of the keyboard is correspondingly 
reduced if the keyboard and navigational device are proxi 
mately located to one another. 
[0006] Another keyboard spacing problem is that of ?nger 
overlap and key differentiation When keys are smaller than 
the user’s ?nger and are spaced closely togetheria situation 
that arises particularly if a full keyboard (as opposed to a 
reduced-format keyboard) arrangement is implemented. 
Furthermore, as handheld Wireless communication devices 
become used more and more frequently by a given user, and 
as they become smaller, comfort Within the user’s hand 
becomes a bigger concern. The present disclosure provides 
solutions to these concerns. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Exemplary methods and arrangements conducted 
and con?gured according to the advantageous solutions 
presented herein are depicted in the accompanying draWings 
Wherein: 
[0008] FIG. 1 illustrates a handheld communication 
device con?gured according to the present teachings cradled 
in the palm of a user’s hand; 
[0009] FIG. 2 is a block diagram representing a Wireless 
handheld communication device interacting in a communi 
cation netWork; 
[0010] FIG. 3a illustrates an exemplary QWERTY key 
board layout; 
[0011] FIG. 3b illustrates an exemplary QWERTZ key 
board layout; 
[0012] FIG. 30 illustrates an exemplary AZERTY key 
board layout; 
[0013] FIG. 3d illustrates an exemplary Dvorak keyboard 
layout; 
[0014] FIG. 4 illustrates a QWERTY keyboard layout 
paired With a traditional ten-key keyboard; 
[0015] FIG. 5 illustrates ten digits comprising the numer 
als 0-9 arranged in a traditional, ITU Standard E.l6l 
numeric telephone keypad layout, including the * and # keys 
?anking the 0 key; 
[0016] FIG. 6 illustrates a traditional or standard phone 
key arrangement or layout according to the ITU Standard 
E.l6l including both numerals and letters; 
[0017] FIG. 7 is an exploded perspective vieW of an 
exemplary Wireless handheld electronic device, incorporat 
ing a trackball assembly as the auxiliary user input; 
[0018] FIG. 8a is a plan vieW of the handheld communi 
cation device illustrated in FIG. 1 illustrating dimensional 
aspects of the body of the device; 
[0019] FIGS. 8b, 8c, and 8d further illustrate the handheld 
communication device of FIGS. 1 and 811 being carried 
and/or manipulated With a single hand of a user of the 
device; 
[0020] FIG. 9 illustrates on a larger scale the keyboard 
(key?eld and navigation roW) employed in the handheld 
communication device illustrated in FIGS. 1 and 8; 
[0021] FIG. 10 is a perspective vieW of the keyboard 
illustrated in FIG. 9; 
[0022] FIG. 11 is an end-on vieW of the keyboard illus 
trated in FIGS. 9 and 10; 
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[0023] FIG. 12 illustrates key “target areas” and areas of 
?nger overlap associated With the corner keys and above 
adjacent keys on the keyboard of FIGS. 9-11; 
[0024] FIG. 13 is a perspective vieW of the navigation roW 
illustrated in FIG. 9; 
[0025] FIG. 14 is a section vieW of the navigation roW 
illustrated in FIG. 13; and 
[0026] FIGS. 15a-15e illustrate a user using the navigation 
roW illustrated in FIGS. 13 and 14. 

DETAILED DESCRIPTION 

[0027] An exemplary handheld electronic device 300 is 
shoWn in FIG. 1, and the device’s cooperation in a Wireless 
netWork 319 is exempli?ed in the block diagram of FIG. 2. 
These ?gures are exemplary only, and those persons skilled 
in the art Will appreciate the additional elements and modi 
?cations necessary to make the device 300 Work in particu 
lar netWork environments. 
[0028] As shoWn in the block diagram of FIG. 2, the 
device 300 includes a microprocessor 338 that controls the 
operation of the device 300. A communication subsystem 
311 performs all communication transmission and reception 
With the Wireless netWork 319. The microprocessor 338 
further connects With an auxiliary input/output (I/O) sub 
system 328, a serial port (preferably a Universal Serial Bus 
port) 330, a display 322, a keyboard 332, a speaker 334, a 
microphone 336, random access memory (RAM) 326, and 
?ash memory 324. Other communication subsystems 340 
and other device subsystems 342 are generally indicated as 
being functionally connected With the microprocessor 338 as 
Well. An example of a communication subsystem 340 is that 
of a short range communication system such as BLUE 
TOOTH® communication module or a Wi-Fi communica 
tion module (a communication module in compliance With 
IEEE 802.1lb) and associated circuits and components. 
Additionally, the microprocessor 338 is able to perform 
operating system functions and preferably enables execution 
of softWare applications on the communication device 300. 

[0029] The auxiliary I/O subsystem 328 can take the form 
of a variety of di?‘erent navigation tools (multi-directional or 
single-directional) such as a trackball navigation tool 325 as 
illustrated in the exemplary embodiment shoWn in FIG. 9, or 
a thumbWheel, a navigation pad, a joystick, or the like. 
These navigation tools are preferably located on the front 
surface of the device 300 but may be located on any exterior 
surface of the device 300. Other auxiliary I/O subsystems 
can include external display devices and externally con 
nected keyboards (not shoWn). While the above examples 
have been provided in relation to the auxiliary I/O sub 
system 328, other subsystems capable of providing input or 
receiving output from the handheld electronic device 300 are 
considered Within the scope of this disclosure. Additionally, 
other keys may be placed along the side of the device 300 
to function as escape keys, volume control keys, scrolling 
keys, poWer sWitches, or user programmable keys, and may 
likeWise be programmed accordingly. 
[0030] As may be appreciated from FIG. 1, the handheld 
communication device 300 comprises a lighted display 322 
located above a keyboard 332 constituting a user input and 
suitable for accommodating textual input to the handheld 
communication device 300. The front face of the device has 
a navigation roW 70 and a key ?eld 650 that includes 
alphanumeric keys 630, alphabetic keys 632, numeric keys 
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42, and other function keys as shoWn in FIG. 1. As shoWn, 
the device 300 is of unibody construction, also knoWn as a 
“candy-bar” design. 
[0031] Keys, typically of a push-button or push-pad 
nature, perform Well as data entry devices but present 
problems to the user When they must also be used to e?‘ect 
navigational control over a screen-cursor. In order to solve 
this problem the present handheld electronic device 300 
preferably includes an auxiliary input that acts as a cursor 
navigational tool 327 and Which is also exteriorly located 
upon the front face of the device 300. Its front face location 
is particularly advantageous because it makes the tool easily 
thumb-actuable like the keys of the keyboard. A particularly 
usable embodiment provides the navigational tool 327 in the 
form of a trackball 321 Which is easily utiliZed to instruct 
tWo-dimensional screen cursor movement in substantially 
any direction, as Well as act as an actuator When the trackball 
321 is depressed like a button. The placement of the navi 
gation tool 327 is preferably above the keyboard 332 and 
beloW the display screen 322; here, it avoids interference 
during keyboarding and does not block the user’s vieW of the 
display screen 322 during use. (See FIG. 1). 
[0032] As illustrated in FIGS. 1 and 7-15e, the present 
disclosure is directed to a handheld Wireless communication 
device 300 con?gured to send and receive text messages. 
The device includes a hand cradleable body con?gured to be 
held in one hand by an operator of the device during text 
entry. A display 322 is included that is located on a front face 
370 of the body and upon Which information is displayed to 
the operator during text entry. A key ?eld 650 is also located 
on the front face 370 of the elongate body and comprises a 
plurality of keys including a plurality of alphanumeric keys, 
symbol keys, and function keys. A navigation roW 70 
including menu keys 652 and a navigation tool 327 is also 
located on the front face 370 of the body. The alphanumeric 
input keys comprise a plurality of alphabetic and/ or numeric 
keys 632 having letters and/or numbers associated there 
With. The order of the letters of the alphabetic keys 632 on 
the presently disclosed device can be described as being of 
a traditional, but non-ITU Standard E.l6l layout. This 
terminology has been utiliZed to clearly delineate the fact 
that such a telephone keypad as depicted in FIG. 6 is not 
suitable for use in the presently disclosed device 300. 
Moreover, persons skilled in these arts Who design devices 
300 of the nature de?ned herein Would not look to devices 
that include an ITU Standard E.l6l alphabetic telephone 
keypad con?guration because of the substantial de?ciencies 
that exist Where text input beyond short messaging services 
(SMS) is required, such as for emailing. 
[0033] The handheld Wireless communication device 300 
is also con?gured to send and receive voice communications 
such as mobile telephone calls. To facilitate telephone calls, 
tWo call keys 605, 609 (“outer keys”) are provided in the 
upper, navigation roW 70 (so-called because it includes the 
navigation tool assembly 327) at the outer ends of the 
navigation roW 70. One of the tWo call keys is a call 
initiation key 605, and the other is a call termination key 
609. The navigation roW 70 also includes another pair of 
keys (“?anking keys”) that are located immediately adjacent 
to the navigation tool 327, With one ?anking key on either 
side of the navigation tool 327. It is noted that the outer keys 
are referred to as such not because they are necessarily the 
outermost keys in the navigation roWithere may be addi 
tional keys located even further outWardly of the outer keys 
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if desiredibut rather because they are located outwardly 
With respect to the ?anking keys. The ?anking keys may, for 
instance, constitute the menu keys 652, Which include a 
menu call-up key 606 and an escape or back key 608. The 
menu call-up key 606 is used to bring up a menu on the 
display screen 322 and the escape key 608 is used to return 
to the previous screen or previous menu selection. The 
functions of the call keys and the menu keys may, of course, 
be provided by buttons that are located elseWhere on the 
device, With different functions assigned to the outer keys 
and the ?anking keys. 
[0034] Furthermore, the device is equipped With compo 
nents to enable operation of various programs, as shoWn in 
FIG. 2. In an exemplary embodiment, the ?ash memory 324 
is enabled to provide a storage location for the operating 
system 408, device programs 358, and data. The operating 
system 408 is generally con?gured to manage other appli 
cation programs 358 that are also stored in memory 324 and 
executable on the processor 338. The operating system 408 
honors requests for services made by application programs 
358 through prede?ned application program 358 interfaces. 
More speci?cally, the operating system 408 typically deter 
mines the order in Which multiple applications 358 are 
executed on the processor 338 and the execution time 
allotted for each application 358, manages the sharing of 
memory 324 among multiple applications 358, handles input 
and output to and from other device subsystems 342, and so 
on. In addition, users can typically interact directly With the 
operating system 408 through a user interface usually 
including the keyboard 332 and display screen 322. While in 
an exemplary embodiment the operating system 408 is 
stored in ?ash memory 324, the operating system 408 in 
other embodiments is stored in read-only memory (ROM) or 
similar storage element (not shoWn). As those skilled in the 
art Will appreciate, the operating system 408, device appli 
cation 358 or parts thereof may be loaded in RAM 326 or 
other volatile memory. 

[0035] In one exemplary embodiment, the ?ash memory 
324 contains programs/ applications 358 for execution on the 
device 300 including an address book 352, a personal 
information manager (PIM) 354, and the device state 350. 
Furthermore, programs 358 and other information 356 
including data can be segregated upon storage in the ?ash 
memory 324 of the device 300. 

[0036] When the device 300 is enabled for tWo-Way 
communication Within the Wireless communication netWork 
319, it can send and receive signals from a mobile commu 
nication service. Examples of communication systems 
enabled for tWo-Way communication include, but are not 
limited to, the General Packet Radio Service (GPRS) net 
Work, the Universal Mobile Telecommunication Service 
(UTMS) netWork, the Enhanced Data for Global Evolution 
(EDGE) netWork, and the Code Division Multiple Access 
(CDMA) netWork and those netWorks, generally described 
as packet-sWitched, narroWband, data-only technologies 
Which are mainly used for short burst Wireless data transfer. 
For the systems listed above, the communication device 300 
must be properly enabled to transmit and receive signals 
from the communication netWork 319. Other systems may 
not require such identifying information. GPRS, UMTS, and 
EDGE require the use of a Subscriber Identity Module 
(SIM) in order to alloW communication With the communi 
cation netWork 319. LikeWise, most CDMA systems require 
the use of a Removable Identity Module (RUIM) in order to 
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communicate With the CDMA netWork. The RUIM and SIM 
card can be used in multiple different communication 
devices 300. The communication device 300 may be able to 
operate some features Without a SIM/RUIM card, but it Will 
not be able to communicate With the netWork 319. A 
SIM/RUIM interface 344 located Within the device 300 
alloWs for removal or insertion of a SIM/RUIM card (not 
shoWn). The SIM/RUIM card features memory and holds 
key con?gurations 351, and other information 353 such as 
identi?cation and subscriber related information. With a 
properly enabled communication device 300, tWo-Way com 
munication betWeen the communication device 300 and 
communication netWork 319 is possible. 

[0037] If the communication device 300 is enabled as 
described above or the communication netWork 319 does not 
require such enablement, the tWo-Way communication 
enabled device 300 is able to both transmit and receive 
information from the communication netWork 319. The 
transfer of communication can be from the device 300 or to 
the device 300. In order to communicate With the commu 
nication netWork 319, the device 300 in the presently 
described exemplary embodiment is equipped With an inte 
gral or internal antenna 318 for transmitting signals to the 
communication netWork 319. LikeWise the communication 
device 300 in the presently described exemplary embodi 
ment is equipped With another antenna 316 for receiving 
communication from the communication netWork 319. 
These antennae (316, 318) in another exemplary embodi 
ment are combined into a single antenna (not shoWn). As one 
skilled in the art Would appreciate, the antenna or antennae 
(316, 318) in another embodiment are externally mounted 
on the device 300. 

[0038] When equipped for tWo-Way communication, the 
communication device 300 features a communication sub 
system 311. As is Well knoWn in the art, this communication 
subsystem 311 is modi?ed so that it can support the opera 
tional needs of the device 300. The subsystem 311 includes 
a transmitter 314 and receiver 312 including the associated 
antenna or antennae (316, 318) as described above, local 
oscillators (LOs) 313, and a processing module 320 Which 
in the presently described exemplary embodiment is a digital 
signal processor (DSP) 320. 
[0039] It is contemplated that communication by the 
device 300 With the Wireless netWork 319 can be any type of 
communication that both the Wireless netWork 319 and 
device 300 are enabled to transmit, receive and process. In 
general, these can be classi?ed as voice and data. Voice 
communication is communication in Which signals for 
audible sounds are transmitted by the device 300 through the 
communication netWork 319. Data is all other types of 
communication that the device 300 is capable of performing 
Within the constraints of the Wireless netWork 319. 

[0040] Example device applications that can depend on 
such data include email, contacts and calendars. For each 
such application synchronization With home-based versions 
on the applications can be critical for either or both of their 
long term and short term utility. As an example, emails are 
often time sensitive, so substantially real time synchroniZa 
tion is highly desirable. Contacts, on the other hand, can be 
usually updated less frequently Without inconvenience. 
Therefore, the utility of the device 300 is signi?cantly 
enhanced (if not enabled) When connectable Within a com 
munication system, and particularly When connectable on a 
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Wireless basis in a network 319 in Which voice, text mes 
saging, and other data transfer are accommodated. 
[0041] Integration of the trackball assembly into handheld 
device 300 can be seen in the exploded vieW of FIG. 7 
showing some of the typical components found in the 
assembly of the handheld electronic device 300. The con 
struction of the device bene?ts from various manufacturing 
simpli?cations. The internal components are predominantly 
constructed on a single PCB (printed circuit board, not 
illustrated). The keyboard 332 can be constructed from a 
single piece of material, and in some embodiments is made 
from plastic. The keyboard 332 sits over dome sWitches (not 
shoWn) located on the PCB in one embodiment. While in the 
presently described exemplary embodiment one sWitch is 
provided for every key on the keyboard 332, in other 
embodiments more than one sWitch or less than one sWitch 

per key are provided. The keyboard light guide or chassis 
(not shoWn) holds the keyboard 332 and trackball navigation 
tool 325 in place above the PCB. A front housing cover 11 
is mounted over the keyboard 332 and light guide. The front 
housing cover 11 also provides an attachment point for the 
lens 13. The lens 13 covers the display, Which is typically 
mounted on the PCB, to prevent damage to the display 
screen. When assembled, the front housing cover 11 and the 
PCB are ?xedly attached to each other and the display is 
positioned betWeen the PCB and the front housing cover 11. 
[0042] The trackball navigation tool 325 can be friction 
ally engaged With the front housing cover 11, and in one 
exemplary embodiment the trackball navigation tool 325 is 
removable When the device is assembled. This alloWs for 
replacement of the trackball navigation tool 325 if/When it 
becomes damaged or the user desires replacement With a 
different type of trackball navigation tool 325. In the exem 
plary embodiment of FIG. 7, the navigation tool 328 is a ball 
321 based device. Other multidirectional navigation tools 
327 such as joysticks, four-Way cursors, or touch pads are 
also considered to be Within the scope of this disclosure. The 
removal of the trackball navigation tool 325 is enabled 
through the use of an outer removable ring 23, the outer edge 
of Which de?nes the periphery of the navigation tool assem 
bly 328. The ring 23 ensures that the navigation tool 328 is 
properly held in place against the light guide. 
[0043] A serial port (preferably a Universal Serial Bus 
port) 330 and an earphone jack 40 are ?xedly attached to the 
PCB and further held in place by left side element 16. 
Buttons 30-32 may be attached to sWitches (not shoWn) 
Which are connected to the PCB 12. 

[0044] Final assembly involves placing a bottom piece 18 
in contact With front housing cover 11 and back support 
frame 19. Furthermore, the assembly interconnects right side 
element 15 and left side element 16 With the front housing 
cover 11, bottom piece 18, back support frame 19, PCB, and 
lens 13. These side elements 15, 16 provide additional 
protection and strength to the support structure of the device 
300. In the presently described exemplary embodiment, 
backplate 14 is removably attached to the back support 
frame 19. 

[0045] As intimated hereinabove, one of the more impor 
tant aspects of the handheld electronic device 300 to Which 
this disclosure is directed is its siZe. While some users Will 
grasp the device 300 in both hands, it is intended that a 
predominance of users Will cradle the device 300 in one 
hand in such a manner that input and control over the device 
300 can be effected using the thumb of the same hand in 
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Which the device 300 is held. HoWever, it is appreciated that 
additional control can be effected by using both hands. As a 
handheld device 300 that is easy to grasp and desirably 
pocketable, the siZe of the device 300 must be kept com 
mensurately small. Of the device’s dimensions, limiting its 
Width is important for the purpose of assuring cradleability 
in a user’s hand. Moreover, it is preferred that the Width of 
the device 300 be maintained at less than eight centimeters 
(approximately three inches). Keeping the device 300 Within 
these dimensional limits provides a hand cradleable unit that 
users prefer for its usability and portability. Limitations With 
respect to the height (length) of the device 300 are less 
stringent When considering hand-cradleability. Therefore, in 
order to gain greater siZe, the device 300 can be advanta 
geously elongated so that its height is greater than its Width, 
but still remains easily supported and operated in one hand. 
[0046] A potential draWback is presented by the small siZe 
of the device 300 in that there is limited exterior surface area 
for the inclusion of user input and device output features. 
This is especially true for the “prime real estate” on the front 
face 370 of the device 300, Where it is most advantageous to 
include a display screen 322 that outputs information to the 
user. The display screen 322 is preferably located above a 
keyboard 332 that is utiliZed for data entry into the device 
300 by the user. If the screen 322 is provided beloW the 
keyboard 332, a problem occurs in that vieWing the screen 
322 is inhibited When the user is inputting data using the 
keyboard 332. Therefore it is preferred that the display 
screen 322 be above the input area, thereby solving the 
problem by assuring that the hands and ?ngers do not block 
the vieW of the screen 322 during data entry periods. 
[0047] To facilitate textual data entry into the device 300, 
an alphabetic keyboard 332 is provided. In the exemplary 
illustrated embodiment, a full alphabetic keyboard 332 is 
utiliZed in Which there is one key per letter (With some of the 
letter keys also having numbers, symbols, or functions 
associated With them). In this regard, the associated letters 
can be advantageously organiZed in QWERTY, QWERTZ, 
AZERTY, or Dvorak layouts, among others, thereby capi 
taliZing on certain users’ familiarity With these various letter 
orders. In order to stay Within the bounds of the limited front 
surface area, hoWever, each of the keys must be commen 
surately small When, for example, tWenty-six keys must be 
provided in the instance of the English language. 
[0048] As shoWn in FIG. 1, the handheld electronic device 
300 is cradleable in the palm of a user’s hand. The handheld 
device 300 is provided With a keyboard 332 to enter text data 
and place telephone calls and a display screen 322 for 
communicating information to the user. A connect/ send key 
605 is preferably provided to aid in the placement of a phone 
call. Additionally, a disconnect/ end key 609 is provided. The 
send key 605 and end key 609 preferably are arranged in the 
navigation roW 70 including the navigation tool 327. Addi 
tionally, the navigation roW 70 preferably has a menu call-up 
key 606 and a back key or escape key 608. 
[0049] The keyboard 332 includes a plurality of keys that 
can be of a physical nature such as actuable buttons, or they 
can be of a softWare nature, typically constituted by virtual 
representations of physical keys on a display screen 322 
(referred to herein as “virtual keys”). It is also contemplated 
that the user input can be provided as a combination of the 
tWo types of keys. Each key of the plurality of keys has at 
least one actuable action Which can be the input of a 
character, a command or a function. In this context, “char 












