
US 20070188463A1 

(12) Patent Application Publication (10) Pub. No.: US 2007/0188463 A1 
(19) United States 

LEE et al. (43) Pub. Date: Aug. 16, 2007 

(54) ON-SCREEN DIAGONAL CURSOR 
NAVIGATION ON A WIRELESS HANDHELD 
COMMUNICATION DEVICE 

(75) Inventors: Matthew LEE, Belleville (CA); 
Andrew BOCKING, Waterloo (CA); 
David MAK-FAN, Waterloo (CA); 
Steven FYKE, Waterloo (CA); 
Matthew BELLS, Waterloo (CA) 

Correspondence Address: 
NOVAK DRUCE & QUIGG, LLP 
(RIM PROSECUTION) 
1000 LOUISIANA STREET 
53RD FLOOR 
HOUSTON, TX 77002 (US) 

(73) Assignee: RESEARCH IN MOTION LIMITED, 
Waterloo (CA) 

(21) Appl. No.: 11/423,751 

(22) Filed: Jun. 13, 2006 

Related US. Application Data 

(60) Provisional application No. 60/773,l45, ?led on Feb. 
13, 2006. Provisional application No. 60/773,799, 
?led on Feb. 14, 2006. 

Publication Classi?cation 

(51) Int. Cl. 
G09G 5/08 (2006.01) 

(52) US. Cl. ............................................................ ..345/167 

(57) ABSTRACT 

Method an arrangement for a?cecting diagonal movement of 
a cursor 171 on the display screen 322 of a Wireless 
handheld communication device 300. The method includes 
sensing movement at an auxiliary user input 328 of the 
handheld communication device 300 indicative of the user’s 
desire to a?cect diagonal movement of the cursor 171 on the 
display screen 322 of the handheld communication device 
300. X-direction signals and Y-direction signals are pro 
duced based on the sensed movement at the auxiliary user 
input 328. During that time While the necessary signals are 
being collected and processed, the cursor 171 is held steady 
on the display screen 322 until a predetermined criterion is 
met for discriminating Whether the user has indicated x-di 
rection cursor movement, y-direction cursor movement or 
diagonal cursor movement. 
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SENSING USER INPUT OF A DESIRE TO 
AFFECT DIAGONAL MOVEMENT OF A 
CURSOR FROM ONE ICON TOA 
DIAGONALLY LOCATED ICON 

HOLDING THE CURSOR STEADY ON THE 
FIRST ICON UNTILA PREDETERMINED 
CRITERIA IS MET FOR DISCRIMINATING 
WHETHER THE USER HAS INDICATED 
LEFT OR RIGHT, UP OR DOWN, OR 

DIAGONAL MOVEMENT OF THE CURSOR 

AFFECTING DIAGONAL MOVEMENT OF 
THE CURSOR BETWEEN DIAGONALLY 
POSITIONED ICONS WHEN DIAGONAL 
CURSOR MOVEMENT IS DISCRIMINATED 

TO HAVE BEEN USER INDICATED 

FIG. 4 
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ON-SCREEN DIAGONAL CURSOR NAVIGATION 
ON A WIRELESS HANDHELD COMMUNICATION 

DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims the bene?t of US. 
Provisional Application Nos. 60/773,145 ?led 13 Feb. 2006 
and 60/773,799 ?led 14 Feb. 2006. Said applications are 
expressly incorporated herein by reference in their entireties. 

FIELD 

[0002] The present disclosure is directed toWard a Wireless 
handheld communication device, and more particularly, to 
the navigation among menu and icon items displayed on a 
screen of such a device. 

BACKGROUND 

[0003] With the advent of more robust Wireless commu 
nications systems, compatible handheld communication 
devices are becoming more prevalent, as Well as advanced. 
In a broader sense, these devices are referred to as handheld 
electronic devices, Which include devices Without commu 
nication functions. Where in the past such handheld com 
munication devices typically accommodated either voice 
(cell phones) or text transmission (pagers and PDAs), 
today’s consumer often demands a combination device 
capable of performing both types of transmissions, including 
sending and receiving e-mail. The suppliers of such mobile 
communication devices and underlying service providers 
are anxious to meet these demands, but the combination of 
voice and textual messaging, as Well as other functionalities 
such as those found in PDAs, have caused designers to have 
to improve the means by Which information is input into the 
devices by the user, as Well as provide better facilitation for 
the user to navigate Within the menus and icon presentations 
necessary for efficient user interface With these more com 
plicated devices. 

[0004] For many reasons, screen icons are often utiliZed in 
such handheld communication devices as a Way to alloW 
users to make feature and/or function selections. Among 
other reasons, users are accustomed to such icon represen 
tations for function selection. A prime example is the per 
sonal computer “desktop” presented by Microsoft’s Win 
doWs® operating system. Because of the penetration of such 
programs into the user markets, most electronics users are 
familiar With What has basically become a convention of 
icon-based functionality selections. Even With many icons 
presented on a personal computer’s “desktop”, hoWever, 
user navigation and selection among the different icons is 
easily accomplished utiliZing a conventional mouse and 
employing the point-and-click methodology. The absence of 
such a mouse from these handheld Wireless communication 
devices, hoWever, has caused a different protocol to develop 
for icon navigation and selection. 

[0005] As depicted in FIG. 1, the icons (squares l, 2, 3 and 
4) displayed on the screen of the device are typically 
presented in an array of uniform roWs and columns. As an 
example, a home screen might present icons for telephone, 
e-mail, calendar and contact functions. Because there is no 
“mouse,” other auxiliary navigational tools are typically 
provided for user manipulation in affecting movement 
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betWeen the different icons on a handheld device. Such 
navigational tools have included rotatable thumb Wheels, 
joysticks, touchpads, four-Way cursors and the like. In the 
present description, a trackball is also disclosed as a navi 
gational tool for enabling a user to move about displayed 
icons. The navigational tool is a type of auxiliary input 
device and hereinbeloW the navigational tool maybe 
described more generally as an auxiliary user input. 

[0006] In the trackball instance, current technology calls 
for the utiliZation of paired sensors located about the track 
ball for sensing rotational motion of the trackball Which is 
representative of the desired direction the user Would like 
the cursor to move on the screen, including a highlighting 
cursor that moves discretely amongst screen-displayed 
icons. The trackball itself is capable of free rotation Within 
its receiving socket Which gives the user an impression that 
he or she can direct cursor motion on the screen (be it an icon 
highlighting cursor or a more traditional cursor such as a 

?oating arroWhead) in any direction desired Within the area 
of the display screen. 

[0007] A constraint of the sensor con?guration has been 
that even though the trackball enjoys free rotation, its 
rotational movement must be resolved into X and Y com 
ponents via the motion sensors. Therefore, until noW, move 
ment betWeen icons has been limited to up, doWn and 
sideWays motion. More speci?cally, diagonal movement 
betWeen icons has not been previously facilitated. As an 
example, and returning again to FIG. 1, if the user desired 
to move from icon “1” to icon “4”, execution Would have to 
be either over to icon “2” and doWn to icon “4” or doWn to 
icon “3” and over to icon “4”. A similar situation exists When 
navigating across such applications as spreadsheets com 
posed of a grid of cells Where diagonal cell-to-cell move 
ment can be desirable, but until noW, undesirable ZigZag 
cursor motion has been required. 

[0008] Since these limitations are counterintuitive given 
the fact the trackball enjoys free rotation but the user cannot 
move diagonally from icon to icon in a single step, frustra 
tion and product dissatisfaction are likely. Therefore, a 
primary aspect of the presently disclosed solution is the 
enablement of such direct diagonal movement betWeen 
icons, even When the signals developed using the naviga 
tional tool are X and Y direction limited. 

[0009] It should be appreciated that the examples of icon 
and spreadsheet navigation present a special problem typi 
cally not encountered When navigating across continuous 
screen ?elds such as, for example, When cursor-traversing a 
map that is presented on the screen. In the instance of at least 
trackball navigation, the individual X and Y signal compo 
nents Will normally be ?ne (small) enough to even be 
executed on a pixel-by-pixel basis. As a result, in most cases, 
the user Will not be able to visually detect that he or she is 
getting X-Y stepped movement of the cursor; to the eye, the 
steps are so small (pixel-by-pixel) that the cursor appears to 
be moving on a diagonal or smooth curve When accordingly 
directed. It should be appreciated, hoWever, that there are 
certain con?gurations in Which the X-Y limited movement 
is not suf?ciently ?ne and the user perceives an undesirable 
Zig-Zag motion of the cursor. Therefore the presently pre 
sented solutions focus on enabling a user to diagonally 
navigate a cursor on a screen of a handheld electronic device 

by “blending” X and Y direction signals into diagonal 
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signals for affecting diagonal cursor movement, and particu 
larly in environments such as icon ?elds and spreadsheet 
matrices, and especially Without experiencing undue delay 
or lag betWeen the input of the instruction and the cursor’s 
actual movement. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] Exemplary methods and arrangements conducted 
and con?gured according to the advantageous solutions 
presented herein are depicted in the accompanying draWings 
Where in: 

[0011] FIG. 1 is a perspective vieW of a handheld com 
munication device cradled in a user’s hand and displaying an 
array of four icons (1, 2, 3 and 4) on a screen thereof; 

[0012] FIG. 2 is a schematic representation of an auxiliary 
user input in the form of a trackball; 

[0013] FIG. 3 is an exploded perspective vieW of an 
exemplary Wireless handheld electronic device incorporat 
ing a trackball assembly as at the auxiliary user input; 

[0014] FIG. 4 is a How chart illustrating an exemplary 
method for affecting diagonal movement betWeen icons on 
a display screen of a Wireless handheld electronic device; 

[0015] FIG. 5 illustrates an exemplary QWERTY key 
board layout; 

[0016] FIG. 6 illustrates an exemplary QWERTZ key 
board layout; 

[0017] FIG. 7 illustrates an exemplary AZERTY keyboard 
layout; 
[0018] FIG. 8 illustrates an exemplary Dvorak keyboard 
layout; 

[0019] FIG. 9 illustrates a QWERTY keyboard layout 
paired With a traditional ten-key keyboard; 

[0020] FIG. 10 illustrates ten digits comprising the numer 
als 0-9 arranged as on a telephone keypad, including the * 
and # astride the Zero; 

[0021] FIG. 11 illustrates a numeric phone key arrange 
ment according to the ITU Standard E.l6l including both 
numerals and letters; 

[0022] FIG. 12 is a front vieW of an exemplary handheld 
electronic device including a full QWERTY keyboard; 

[0023] FIG. 13 is a front vieW of another exemplary 
handheld electronic device including a full QWERTY key 
board; 
[0024] FIG. 14 is a front vieW of an exemplary handheld 
electronic device including a reduced QWERTY keyboard; 

[0025] FIG. 15 is an elevational vieW of the front face of 
another exemplary handheld electronic device including a 
reduced QWERTY keyboard; 

[0026] FIG. 16 is a detail vieW of the reduced QWERTY 
keyboard of device of FIG. 15; 

[0027] FIG. 17 is a detail vieW of an alternative reduced 
QWERTY keyboard; and 

[0028] FIG. 18 is a block diagram representing a Wireless 
handheld communication device interacting in a communi 
cation netWork. 
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DETAILED DESCRIPTION 

[0029] As intimated hereinabove, one of the more impor 
tant aspects of the handheld electronic device to Which this 
disclosure is directed is its siZe. While some users Will grasp 
the device in both hands, it is intended that a predominance 
of users Will cradle the device in one hand in such a manner 
that input and control over the device can be affected using 
the thumb of the same hand in Which the device is held. 
Therefore the siZe of the device must be kept relatively 
small; of its dimensions, limiting the Width of the device is 
most important With respect to assuring cradleability in a 
user’s hand. Moreover, it is preferred that the Width of the 
device be maintained at less than ten centimeters (approxi 
mately four inches). Keeping the device Within these dimen 
sional limits provides a hand cradleable unit that users prefer 
for its useability and portability. Limitations With respect to 
the height (length) of the device are less stringent With 
importance placed on maintaining device hand-cradlea 
blability. Therefore, in order to gain greater siZe, the device 
can be advantageously con?gured so that its height is greater 
than its Width, but still remain easily supported and operated 
in one hand. 

[0030] A potential problem is presented by the small siZe 
of the device 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” of the front face 
of the device Where it is most advantageous to include a 
display screen that outputs information to the user and Which 
is preferably above a keyboard utiliZed for data entry into the 
device by the user. If the screen is provided beloW the 
keyboard, a problem occurs in being able to see the screen 
While inputting data. Therefore it is preferred that the display 
screen be above the input area, thereby solving the problem 
by assuring that the hands and ?ngers do not block the vieW 
of the screen during data entry periods. 

[0031] To facilitate textual data entry, an alphabetic key 
board is provided. In one version, a full alphabetic keyboard 
is utiliZed in Which there is one key per letter. This is 
preferred by some users because it can be arranged to 
resemble a standard keyboard With Which they are most 
familiar. In this regard, the associated letters can be advan 
tageously organiZed in QWERTY, QWERTZ or AZERTY 
layouts, among others, thereby capitaliZing on certain users’ 
familiarity With these special letter orders. In order to stay 
Within the bounds of a limited front surface area, hoWever, 
each of the keys must be commensurately small When, for 
example, tWenty-six keys must be provided in the instance 
of the English language. An alternative con?guration is to 
provide a reduced keyboard in Which at least some of the 
keys have more than one letter associated thereWith. This 
means that feWer keys can be included Which makes it 
possible for those feWer keys to each be larger than in the 
instance When a full keyboard is provided on a similarly 
dimensioned device. Some users Will prefer the solution of 
the larger keys over the smaller ones, but it is necessary that 
softWare or hardWare solutions be provided in order to 
discriminate Which of the several associated letters the user 
intends based on a particular key actuation; a problem the 
full keyboard avoids. Preferably, this character discrimina 
tion is accomplished utiliZing disambiguation softWare 
accommodated Within the device. As With the other softWare 
programs embodied Within the device, a memory and micro 
processor are provided Within the body of the handheld unit 
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for receiving, storing, processing, and outputting data during 
use. Therefore, the problem of needing a textual data input 
means is solved by the provision of either a full or reduced 
alphabetic keyboard on the presently disclosed handheld 
electronic device. 

[0032] 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 affect 
navigational control over a screen-cursor. In order to solve 

this problem the present handheld electronic device prefer 
ably includes an auxiliary input that acts as a cursor navi 
gational tool and Which is also exteriorly located upon the 
front face of the device. Its front face location is particularly 
advantageous because it makes the tool easily thumb-actu 
able like the keys of the keyboard. A particularly usable 
embodiment provides the navigational tool in the form of a 
trackball Which is easily utiliZed to instruct tWo-dimensional 
screen cursor movement in substantially any direction, as 
Well as act as an actuator When the ball of the trackball is 
depressible like a button. The placement of the trackball is 
preferably above the keyboard and beloW the display screen; 
here, it avoids interference during keyboarding and does not 
block the user’s vieW of the display screen during use. 

[0033] In some con?gurations, the handheld electronic 
device may be standalone in that it is not connectable to the 
“outside World.” One example Would be a PDA that stores 
such things as calendars and contact information, but is not 
capable of synchronizing or communicating With other 
devices. In most situations such isolation Will be detrimen 
tally vieWed in that at least synchronization is a highly 
desired characteristic of handheld devices today. Moreover, 
the utility of the device is signi?cantly enhanced When 
connectable Within a system, and particularly When connect 
able on a Wireless basis in a system in Which both voice and 
text messaging are accommodated. 

[0034] As intimated hereinabove, the present solutions are 
directed to methods and arrangements for facilitating diago 
nal cursor movement in such environments as icon arrays 
170 and spreadsheet grids on a display screen 322 of a 
relatively small, Wireless handheld communication device 
300, variously con?gured as described above, such as that 
depicted in FIG. 1. One exemplary embodiment takes the 
form of a method for affecting diagonal movement of a 
cursor 171 on the display screen 322 of a handheld com 
munication device 300. The method includes sensing move 
ment at an auxiliary user input 328 of the handheld com 
munication device 300 indicative of the user’s desire to 
affect diagonal movement of the cursor 171 on the display 
screen 322 of the handheld communication device 300. 
X-direction signals and Y-direction signals are produced 
based on the sensed movement at the auxiliary user input 
328. During that time While the necessary signals are being 
collected and processed, the cursor 171 is held steady on the 
display screen 322 until a predetermined criterion is met for 
discriminating Whether the user has indicated x-direction 
cursor movement, y-direction cursor movement or diagonal 
cursor movement. In that the processing is typically con 
ducted by a processor 338 according to a resident computer 
program, the predetermined criterion is either a preset con 
dition or a user de?nable condition, examples of Which are 
discussed in greater detail hereinbeloW. Finally, diagonal 
cursor movement is affected on the display screen 322 of the 
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handheld communication device 300 When diagonal cursor 
movement is discriminated to have been user indicated. 

[0035] As depicted in FIG. 18, the handheld communica 
tion device 300 transmits data to, and receives data from a 
communication netWork 319 utiliZing radio frequency sig 
nals, the details of Which are discussed more fully herein 
beloW. Preferably, the data transmitted betWeen the handheld 
communication device 300 and the communication netWork 
319 supports voice and textual messaging, though it is 
contemplated that the method for affecting diagonal cursor 
movement is equally applicable to single mode devices; i.e. 
voice-only devices and text-only devices. 

[0036] As may be appreciated from FIG. 1, the handheld 
communication device 300 comprises a lighted display 322 
located above a keyboard 332 suitable for accommodating 
textual input to the handheld communication device 300 
When in an operable con?guration. As shoWn, the device 300 
is of unibody construction, but it is also contemplated that 
the device may be of an alternative construction such as that 
commonly knoWn as “clamshell” or “?ip-phone” style. 
Regardless, in the operable con?guration for the device 300, 
the auxiliary user input 328 is located essentially betWeen 
the display 322 and the keyboard 332. 

[0037] In one embodiment, the keyboard 332 comprises a 
plurality of keys With Which alphabetic letters are associated 
on a one letter per key basis. It is contemplated that the keys 
may be directly marked With the letters, or the letters may be 
presented adjacent, but clearly in association With a particu 
lar key. This one-to-one pairing betWeen the letters and keys 
is depicted in FIGS. 12 and 13 and is described in greater 
detail beloW in association thereWith. In order to facilitate 
user input, the alphabetic letters are preferably con?gured in 
a familiar QWERTY, QWERTZ, AZERTY, or Dvorak lay 
out, each of Which is also discussed in greater detail here 
inbeloW. 

[0038] In the alternative embodiment of FIG. 1, the key 
board 332 comprises a plurality of keys With Which alpha 
betic letters are also associated, but at least a portion of the 
individual keys have multiple letters associated thereWith. 
This type of con?guration is referred to as a reduced 
keyboard (in comparison to the full keyboard described 
immediately above) and can, among others, come in 
QWERTY, QWERTZ, AZERTY and Dvorak layouts. 

[0039] As depicted in FIG. 1, the auxiliary user input is a 
trackball 150. Motion of the trackball 150 is assessed using 
a plurality of sensors 160, 162, 164, 166 that quantify 
rotational motion of the trackball 150 about an intersecting 
x-axis 152 and an intersecting y-axis 154 of the trackball 
(see FIG. 2). 

[0040] In one embodiment, the plurality of sensors 160, 
162 number tWo. One of the tWo sensors 162 outputs signals 
indicative of x-component rolling motion of the trackball 
150 relative to the handheld communication device 300 and 
about the intersecting y-axis 154 of the trackball (see the 
rotational arroWs about the y-axis in FIG. 2). The other of the 
tWo sensors 160 outputs signals indicative of y-component 
rolling motion of the trackball 150 relative to the handheld 
communication device 300 and about the intersecting x-axis 
152 of the trackball (see the rotational arroWs about the 
x-axis in FIG. 2). In this con?guration, the tWo sensors 160, 
162 are oriented radially about the trackball 150 With 
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approximately ninety degree spacing therebetWeen. In one 
embodiment, each of the sensors is a hall effect sensor 
located proximate the trackball. 

[0041] In another embodiment, the plurality of sensors 
160, 162, 164, 166 number four. A ?rst pair of opposed 
sensors 162, 166 outputs signals indicative of x-component 
rolling motion of the trackball 150 relative to the handheld 
communication device 300 and about the intersecting y-axis 
154. A second pair of opposed sensors 160, 164 outputs 
signals indicative of a y-component rolling motion of the 
trackball 150 relative to the handheld communication device 
300 and about the intersecting x-axis 152. The four sensors 
160, 162, 164, 166 are oriented radially about the trackball 
150 With approximately ninety degree spacing betWeen 
consecutive sensors as depicted in FIGS. 1 and 2. 

[0042] Each produced x-direction signal represents a dis 
crete amount of x-component (incremental x-direction) roll 
ing motion of the trackball 150 relative to the handheld 
communication device 300 While each produced y-direction 
signal represents a discrete amount of y-component (incre 
mental y-direction) rolling motion of the trackball 150 
relative to the handheld communication device 300. 

[0043] In a preferred embodiment, the predetermined cri 
terion for discriminating user indicated x-direction cursor 
movement is identi?cation of a threshold number of x-di 
rection signals in a predetermined signal sample. For 
example, out of a moving-WindoW sample of 10 consecutive 
signals, six or more must be x-signals in order to be 
indicative of desired x-direction cursor movement. Like 
Wise, the predetermined criterion for discriminating user 
indicated y-direction cursor movement is identi?cation of a 
threshold number of y-direction signals in a predetermined 
signal sample. The same sampling example holds, but 
applied to y-signals instead of x-signals. In a similar respect, 
the predetermined criterion for discriminating user indicated 
diagonal cursor movement is identi?cation of a threshold 
number of x-direction signals and a threshold number of 
y-direction signals in a predetermined signal sample. For 
instance, out of a moving-WindoW sample of 10 consecutive 
signals, four or more must be x-signals and four or more 
must be y-signals in order to be indicative of desired 
diagonal cursor movement. 

[0044] In a more generic sense, it is pattern recognition 
softWare that is utiliZed to identify user indicated diagonal 
cursor movement based on analysis of a predetermined 
signal sample. 

[0045] Alternatively, a method is disclosed for affecting 
diagonal movement of a highlighting cursor 171 amongst an 
array of icons 170 on a display screen 322 of a handheld 
communication device 300, as illustrated in FIG. 4. Move 
ment at an auxiliary user input 328 of the handheld com 
munication device 300 is sensed and Which is indicative of 
the user’s desire to affect diagonal movement of the high 
lighting cursor 171 from a currently highlighted icon 172 on 
the display screen 322 to a diagonally located icon 174 on 
the display screen 322 of the handheld communication 
device 300 (block 410). The movement is described as being 
“at” the auxiliary user input 328 to cover such situations as 
When the input is a touchpad or similar device since no 
portion of that type of input device actually moves, but the 
user’s ?nger indicatively moves relative thereto (across the 
touchpad). 
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[0046] As in the previously described method, x-direction 
signals and y-direction signals are produced based on the 
sensed movement at the auxiliary user input 328. Again, the 
highlighting cursor 171 is held steady on a presently high 
lighted icon 172 on the display screen 322 While processing 
the x-direction signals and y-direction signals until a pre 
determined criterion is met for discriminating Whether the 
user has indicated movement to an icon left or right of the 
presently highlighted icon 172, above or beloW the presently 
highlighted icon 172, or diagonally positioned relative to the 
presently highlighted icon 172 (block 420). Diagonal move 
ment of the highlighting cursor 172 is then affected betWeen 
diagonally positioned icons on the display screen 322 of the 
handheld communication device 300 When diagonal cursor 
movement is discriminated to have been user indicated 
(block 430). In other respects, this embodiment is similar to 
that Which has been earlier described. 

[0047] In yet another embodiment, the apparatus of a 
handheld communication device 300 is disclosed that is 
capable of affecting diagonal movement of a highlighting 
cursor 171 amongst an array of icons 170 on a display screen 
322 of the handheld communication device 300. The display 
screen 322 is located above a keyboard 332 suitable for 
accommodating textual input to the handheld communica 
tion device 300 and an auxiliary user input 328 is located 
essentially betWeen the display 322 and keyboard 332. 
Sensors 160, 162 (164, 166) are provided that are capable of 
sensing movement at the auxiliary user input 328 indicative 
of the user’s desire to affect diagonal movement of the 
highlighting cursor 171 from a currently highlighted icon 
number 172 on the display screen 322 to a diagonally 
located icon 174 on the display screen 322 of the handheld 
communication device 300. The sensors produce x-direction 
signals and y-direction signals based on the sensed move 
ment at the auxiliary user input 328. A processor 338 is 
included that is capable of analyZing the produced x-direc 
tion signals and y-direction signals and outputting a cursor 
control signal that holds the highlighting cursor 171 steady 
on a presently highlighted icon 172 on the display screen 
322 during the processing and until a predetermined crite 
rion is met for discriminating Whether the user has indicated 
movement to an icon left or right of the presently highlighted 
icon, above or beloW the presently highlighted icon 172, or 
diagonally positioned relative to the presently highlighted 
icon numeral and 72 and then affecting diagonal movement 
of the highlighting cursor number 171 betWeen diagonally 
positioned icons on the display screen of the handheld 
communication device 300 When diagonal cursor movement 
is discriminated to have been user indicated. 

[0048] As mentioned hereinabove, there are situations in 
Which the user Will not Want the X and Y signals to be 
converted into diagonal movement generating signals. For 
example, When navigating a map scene or other type of 
image, the ?nest directional movement possible from the 
navigation tool Will be most desired; otherWise the “collec 
tion” of X and Y signals produces undesirable “jerky” cursor 
movement. Therefore, in at least one embodiment, the 
diagonal movement feature can be turned on and off by the 
user, or is automatically set in dependence upon the appli 
cation that is being cursor-traversed. 

[0049] The handheld communication device 300 com 
prises a radio transmitter 318 capable of transmitting data to 
a communication netWork 319 utiliZing radio frequency 
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signals and a radio receiver 312 capable of receiving data 
from the communication network 319 utilizing radio fre 
quency signals. 

[0050] Further aspects of the environments, devices and 
methods of employment described hereinabove are 
expanded upon in the folloWing details. An exemplary 
embodiment of the handheld electronic device as shoWn in 
FIG. 1 is cradleable in the palm of a user’s hand. The siZe 
of the device is such that a user is capable of operating the 
device using the same hand that is holding the device. In a 
preferred embodiment, the user is capable of actuating all 
features of the device using the thumb of the cradling hand. 
While in other embodiments, features may require the use of 
more than just the thumb of the cradling hand. The preferred 
embodiment of the handheld device features a keyboard on 
the face of the device, Which is actuable by the thumb of the 
hand cradling the device. The user may also hold the device 
in such a manner to enable tWo thumb typing on the device. 
Furthermore, the user may use ?ngers rather than thumbs to 
actuate the keys on the device. In order to accommodate 
palm-cradling of the device by the average person, it is 
longer (height as shoWn in FIG. 1) than it is Wide, and the 
Width is preferably betWeen approximately ?fty and sev 
enty-six millimeters (tWo and three inches), but by no means 
limited to such dimensions. 

[0051] The handheld electronic device includes an input 
portion and an output display portion. The output display 
portion can be a display screen, such as an LCD or other 
similar display device. 

[0052] The input portion 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 key on a display screen (referred 
to herein as “software 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, “characters” are 
contemplated to exemplarily include alphabetic letters, lan 
guage symbols, numbers, punctuation, insignias, icons, pic 
tures, and even a blank space. Input commands and func 
tions can include such things as delete, backspace, moving 
a cursor up, doWn, left or right, initiating an arithmetic 
function or command, initiating a command or function 
speci?c to an application program or feature in use, initiating 
a command or function programmed by the user and other 
such commands and functions that are Well knoWn to those 
persons skilled in the art. Speci?c keys or other types of 
input devices can be used to navigate through the various 
applications and features thereof. Further, depending on the 
application or feature in use, speci?c keys can be enabled or 
disabled. 

[0053] In the case of physical keys, all or a portion of the 
plurality of keys have one or more indicia displayed at their 
top surface and/or on the surface of the area adjacent the 
respective key, the particular indicia representing the char 
acter(s), command(s) and/or function(s) typically associated 
With that key. In the instance Where the indicia of a key’s 
function is provided adjacent the key, it is understood that 
this may be a permanent insignia that is, for instance, printed 
on the device cover beside the key, or in the instance of keys 
located adjacent the display screen, a current indicia for the 
key may be temporarily shoWn nearby the key on the screen. 
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[0054] In the case of softWare keys, the indicia for the 
respective keys are shoWn on the display screen, Which in 
one embodiment is enabled by touching the display screen, 
for example, With a stylus to generate the character or 
activate the indicated command or function. Such display 
screens may include one or more touch interfaces, including 
a touchscreen. A non-exhaustive list of touchscreens 
includes, for example, resistive touchscreens, capacitive 
touchscreens, projected capacitive touchscreens, infrared 
touchscreens and surface acoustic Wave (SAW) touch 
screens. 

[0055] Physical and softWare keys can be combined in 
many different Ways as appreciated by those skilled in the 
art. In one embodiment, physical and softWare keys are 
combined such that the plurality of enabled keys for a 
particular application or feature of the handheld electronic 
device is shoWn on the display screen in the same con?gu 
ration as the physical keys. Thus, the desired character, 
command or function is obtained by depressing the physical 
key corresponding to the character, command or function 
displayed at a corresponding position on the display screen, 
rather than touching the display screen. To aid the user, 
indicia for the characters, commands and/or functions most 
frequently used are preferably positioned on the physical 
keys and/or on the area around or betWeen the physical keys. 
In this manner, the user can more readily associate the 
correct physical key With the character, command or func 
tion displayed on the display screen. 

[0056] The various characters, commands and functions 
associated With keyboard typing in general are traditionally 
arranged using various conventions. The most common of 
these in the United States, for instance, is the QWERTY 
keyboard layout. Others include the QWERTZ, AZERTY, 
and Dvorak keyboard con?gurations of the English-lan 
guage alphabet. 

[0057] The QWERTY keyboard layout is the standard 
English-language alphabetic key arrangement 44 (see FIG. 
5). In this con?guration, Q, W, E, R, T and Y are the letters 
on the top left, alphabetic roW. It Was designed by Christo 
pher Sholes, Who invented the typeWriter. The keyboard 
layout Was organiZed by him to prevent people from typing 
too fast and jamming the keys. The QWERTY layout Was 
included in the draWing for Sholes’ patent application in 
1878, US. Pat. No. 207,559. 

[0058] The QWERTZ keyboard layout is normally used in 
German-speaking regions. This alphabetic key arrangement 
44 is shoWn in FIG. 6. In this con?guration, Q, W, E, R, T 
and Z are the letters on the top left, alphabetic roW. It differs 
from the QWERTY keyboard layout by exchanging the “Y” 
With a “Z”. This is because “Z” is a much more common 
letter than “Y” in German and the letters “T” and “Z” often 
appear next to each other in the German language. 

[0059] The AZERTY keyboard layout is normally used in 
French-speaking regions. This alphabetic key arrangement 
44 is shoWn in FIG. 7. In this con?guration, A, Z, E, R, T and 
Y are the letters on the top left, alphabetic roW. It is similar 
to the QWERTY layout, except that the letters Q and A are 
sWapped, the letters Z and W are sWapped, and the letter M 
is in the middle roW instead of the bottom one. 

[0060] The Dvorak keyboard layout Was designed in the 
1930s by August Dvorak and William Dealey. This alpha 
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betic key arrangement 44 is shown in FIG. 8. It Was 
developed to allow a typist to type faster. About 70% of 
Words are typed on the home roW compared to about 32% 
With a QWERTY keyboard layout, and more Words are 
typed using both hands. It is said that in eight hours, ?ngers 
of a QWERTY typist travel about 16 miles, but only about 
1 mile for the Dvorak typist. 

[0061] Alphabetic key arrangements in full keyboards and 
typeWriters are often presented along With numeric key 
arrangements. An exemplary numeric key arrangement is 
shoWn in FIGS. 5-8 Where the numbers 1-9 and 0 are 
positioned above the alphabetic keys. In another knoWn 
numeric key arrangement, numbers share keys With the 
alphabetic characters, such as the top roW of the QWERTY 
keyboard. Yet another exemplary numeric key arrangement 
is shoWn in FIG. 9, Where a numeric keypad 46 is spaced 
from the alphabetic/numeric key arrangement. The numeric 
keypad 46 includes the numbers “7”, “8”, “9” arranged in a 
top roW, “4”, “5”, “6” arranged in a second roW, “1”, “2”, “3” 
arranged in a third roW, and “0” in a bottom roW, consistent 
With What may be found on a knoWn “ten-key” computer 
keyboard keypad. Additionally, a numeric phone key 
arrangement 42 is also knoWn, as shoWn in FIG. 10. 

[0062] As shoWn in FIG. 10, the numeric phone key 
arrangement 42 may also utiliZe a surface treatment on the 

surface of the center “5” key. This surface treatment is such 
that the surface of the key is distinctive from the surface of 
other keys. Preferably the surface treatment is in the form of 
a raised bump or recessed dimple 43. This bump or dimple 
43 is typically standard on telephones and is used to identify 
the “5” key through touch alone. Once the user has identi?ed 
the “5” key, it is possible to identify the remainder of the 
phone keys through touch alone because of their standard 
placement. The bump or dimple 43 preferably has a shape 
and siZe that is readily evident to a user through touch. An 
example bump or dimple 43 may be round, rectangular, or 
have another shape if desired. Alternatively, raised bumps 
may be positioned on the housing around the “5” key and do 
not necessarily have to be positioned directly on the key. 

[0063] It is desirable for handheld electronic devices 300 
to include a combined text-entry keyboard and a telephony 
keyboard. Examples of such mobile communication devices 
include mobile stations, cellular telephones, Wireless per 
sonal digital assistants (PDAs), tWo-Way paging devices, 
and others. Various keyboards are used With such devices 
depending in part on the physical siZe of the handheld 
electronic device. Some of these are termed full keyboard, 
reduced keyboard, and phone key pads. 

[0064] In embodiments of a handheld electronic device 
having a full keyboard, only one alphabetic character is 
associated With each one of a plurality of physical keys. 
Thus, With an English-language keyboard, there are at least 
26 keys in the plurality, one for each letter of the English 
alphabet. In such embodiments using the English-language 
alphabet, one of the keyboard layouts described above is 
usually employed, and With the QWERTY keyboard layout 
being the most common. 
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[0065] One device that uses a full keyboard for alphabetic 
characters and incorporates a combined numeric keyboard is 
shoWn in FIG. 12. In this device, numeric characters share 
keys With alphabetic characters on the top roW of the 
QWERTY keyboard. Another device that incorporates a 
combined alphabetic/numeric keyboard is shoWn in FIG. 13. 
This device utiliZes numeric characters in a numeric phone 
key arrangement consistent With the ITU Standard E.161, as 
shoWn in FIG. 10. The numeric characters share keys With 
alphabetic characters on the left side of the keyboard. 

[0066] In order to further reduce the siZe of a handheld 
electronic device Without making the physical keys or 
softWare keys too small, some handheld electronic devices 
use a reduced keyboard, Where more than one character/ 

command/function is associated With each of at least a 
portion of the plurality of keys. This results in certain keys 
being ambiguous since more than one character is repre 
sented by or associated With the key, even though only one 
of those characters is typically intended by the user When 
activating the key. 

[0067] Thus, certain softWare usually runs on the proces 
sor of these types handheld electronic device to determine or 
predict What letter or Word has been intended by the user. 
Predictive text technologies can also automatically correct 
common spelling errors. Predictive text methodologies often 
include a disambiguation engine and/or a predictive editor 
application. This helps facilitate easy spelling and compo 
sition, since the softWare is preferably intuitive softWare 
With a large Word list and the ability to increase that list 
based on the frequency of Word usage. 

[0068] The software preferably also has the ability to 
recogniZe character letter sequences that are common to the 
particular language, such as, in the case of English, Words 
ending in “ing.” Such systems can also “leam” the typing 
style of the user making note of frequently used Words to 
increase the predictive aspect of the softWare. With predic 
tive editor applications, the display of the device depicts 
possible character sequences corresponding to the key 
strokes that Were entered. Typically, the most commonly 
used Word is displayed ?rst. The user may select other, less 
common Words manually, or otherWise. Other types of 
predictive text computer programs may be utiliZed With the 
keyboard arrangement and keyboard described herein, With 
out limitation. 

[0069] The multi-tap method of character selection has 
been in use a number of years for permitting users to enter 
text using a touch screen device or a conventional telephone 
key pad such as speci?ed under ITU E 1.161, among other 
devices. Multi-tap requires a user to press a key a varying 
number of times, generally Within a limited period of time, 
to input a speci?c letter, thereby spelling the desired Words 
of the message. A related method is the long tap method, 
Where a user depresses the key until the desired character 
appears on the display out of a rotating series of letters. 

[0070] A “text on nine keys” type system uses predictive 
letter patterns to alloW a user to ideally press each key 
representing a letter only once to enter text. Unlike multi-tap 
Which requires a user to indicate a desired character by a 
precise number of presses of a key, or keystrokes, the 
“text-on-nine-keys” system uses a predictive text dictionary 
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and established letter patterns for a language to intelligently 
guess Which one of many characters represented by a key 
that the user intended to enter. The predictive text dictionary 
is primarily a list of Words, acronyms, abbreviations and the 
like that can be used in the composition of text. 

[0071] Generally, all possible character string permuta 
tions represented by a number of keystrokes entered by a 
user are compared to the Words in the predictive text 
dictionary and a subset of the permutations is shoWn to the 
user to alloW selection of the intended character string. The 
permutations are generally sorted by likelihood of occur 
rence Which is determined from the number of Words 
matched in the predictive text dictionary and various metrics 
maintained for these Words. Where the possible character 
string permutations do not match any Words in the predictive 
text dictionary, the set of established letter patterns for a 
selected language can be applied to suggest the most likely 
character string permutations, and then require the user to 
input a number of additional keystrokes in order to enter the 
desired Word. 

[0072] The keys of reduced keyboards are laid out With 
various arrangements of characters, commands and func 
tions associated thereWith. In regards to alphabetic charac 
ters, the different keyboard layouts identi?ed above are 
selectively used based on a user’ s preference and familiarity; 
for example, the QWERTY keyboard layout is most often 
used by English speakers Who have become accustomed to 
the key arrangement. 

[0073] FIG. 14 shoWs a handheld electronic device 300 
that carries an example of a reduced keyboard using the 
QWERTY keyboard layout on a physical keyboard array of 
tWenty keys comprising ?ve columns and four roWs. Four 
teen keys are used for alphabetic characters and ten keys are 
used for numbers. Nine of the ten numbers share a key With 
alphabetic characters. The “space” key and the number “0” 
share the same key, Which is centered on the device and 
centered beloW the remainder of the numbers on the key 
board 14. The four roWs include a ?rst roW 50, a second roW 
52, a third roW 54, and a fourth roW 56. The ?ve columns 
include a ?rst column 60, a second column 62, a third 
column 64, a fourth column 66, and a ?fth column 68. Each 
of the keys in the ?rst roW 50, second roW 52, and third roW 
54 is uniformly siZed While the keys in the fourth, bottom 
roW 56 have different siZes relative to one another and to the 
keys in the ?rst three roWs 50, 52, 54. The roWs and columns 
are straight, although the keys in the fourth roW 56 do not 
align completely With the columns because of their differing 
siZes. The columns substantially align With the longitudinal 
axis x-x of the device 300. 

[0074] FIG. 15 shoWs a handheld electronic device 300 
that has an example physical keyboard array of 20 keys, With 
?ve columns and four roWs. An exploded vieW of the 
keyboard is presented in FIG. 16. Fourteen keys on the 
keyboard 14 are associated With alphabetic characters and 
ten keys are associated With numbers. The four roWs include 
a ?rst roW 50, a second roW 52, a third roW 54, and a fourth 
roW 56. The ?ve columns include a ?rst column 60, a second 
column 62, a third column 64, a fourth column 66, and a ?fth 
column 68. Many of the keys have different siZes than the 
other keys, and the roWs are non-linear. In particular, the 
roWs are V-shaped, With the middle key in the third column 
64 representing the point of the V. The columns are generally 
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straight, but the outer tWo columns 60, 62, 66, 68 angle 
inWardly toWard the middle column 64. To readily identify 
the phone user interface (the second user interface), the 
numeric phone keys 0-9 include a color scheme that is 
different from that of the remaining keys associated With the 
QWERTY key arrangement. 

[0075] In this example, the color scheme of the numeric 
phone keys has a tWo tone appearance, With the upper 
portion of the numeric keys being a ?rst color and the loWer 
portion of the numeric keys being a second color. In the 
example, the upper portion of the keys is White With blue 
letters and the loWer portion of the keys is blue With White 
letters. Most of the remaining keys associated With the 
QWERTY key arrangement are predominantly the second, 
blue color With White lettering. The ?rst color may be lighter 
than the second color, or darker than the second color. In 
addition, the keyboard 14 includes a “sen ” key 6 and an 
“end” key 8. The “send” key 6 is positioned in the upper left 
corner of the keyboard 14 and the “end” key 8 is positioned 
in the upper right corner. The “send” key 6 and “en ” key 8 
may have different color schemes than the remainder of the 
keys in order to distinguish them from other keys. In 
addition, the “sen ” and “end” keys 6, 8 may have different 
colors from one another. In the example shoWn, the “send” 
key 6 is green and the “end” key 8 is red. Different colors 
may be utiliZed, if desired. 

[0076] FIG. 17 shoWs a similar format for the reduced 
QWERTY arrangement of alphabetic characters 44 as pre 
sented in FIG. 14, but the numeric phone key arrangement 
42 is positioned in the ?rst 60, second 62, and third 64 
columns instead of being centered on the keyboard 14. The 
?rst roW 50 of keys includes in order the folloWing key 
combinations for the text entry and telephony mode: “QW/ 
l”, “ER/2”, “TY/3”, “UI”, and “OP”. The second roW 52 
includes the folloWing key combinations in order: “AS/4”, 
“DE/5”, “GH/6”, “JK”, and “L/.” The third roW 54 includes 
the folloWing key combinations in order: “ZX/7”, “CV/8”, 
“BN/9”, “M/sym” and “backspace/delete”. The fourth roW 
56 includes the folloWing key combinations in order: “next/ 
*”, “space/0”, “shift/#”, “alt” and “return/enter”. The keys in 
each of the roWs are of uniform siZe and the roWs and 
columns are straight. 

[0077] Another embodiment of a reduced alphabetic key 
board is found on a standard phone keypad. Most handheld 
electronic devices having a phone key pad also typically 
include alphabetic key arrangements overlaying or coincid 
ing With the numeric keys as shoWn in FIG. 11. Such 
alphanumeric phone keypads are used in many, if not most, 
traditional handheld telephony mobile communication 
devices such as cellular handsets. 

[0078] As described above, the International Telecommu 
nications Union (“ITU”) has established phone standards for 
the arrangement of alphanumeric keys. The standard phone 
numeric key arrangement shoWn in FIGS. 10 (no alphabetic 
letters) and 11 (With alphabetic letters) corresponds to ITU 
Standard E.l6l, entitled “Arrangement of Digits, Letters, 
and Symbols on Telephones and Other Devices That Can Be 
Used for Gaining Access to a Telephone NetWork.” This 
standard is also knoWn as ANSI TI.703-l995/l999 and 
ISO/IEC 9995-8: 1994. Regarding the numeric arrangement, 
it can be aptly described as a top-to-bottom ascending order 
three-by-three-over-Zero pattern. 
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[0079] The table below identi?es the alphabetic characters 
associated With each number for some other phone keypad 
conventions. 

Mobile Phone Keypad 

Number on #11 #111 
Key ITU E.161 Australia #1 (Europe) (Europe) 

1 QZ ABC ABC 
2 ABC ABC ABC DEF DEF 
3 DEF DEF DEF GHI GHI 
4 GHI GHI GHI I KL 1 KL 
5 JKL I KL 1 KL MNO MNO 
6 MNO MNO MN PQR PQR 
7 PQRS PRS PRS STU STU 
8 TUV TUV TUV UVW VWX 

9 WXYZ WXY WXY XYZ YZ 

0 OQZ 

[0080] It should also be appreciated that other alphabetic 
character and number combinations can be used beyond 
those identi?ed above When deemed useful to a particular 
application. 
[0081] As noted earlier, multi-tap software has been in use 
for a number of years permitting users to enter text using a 
conventional telephone key pad such as speci?ed under ITU 
E 1.161 or on a touch screen display, among other devices. 
Multi-tap requires a user to press a key a varying number of 
times, generally Within a limited period of time, to input a 
speci?c latter associated With the particular key, thereby 
spelling the desired Words of the message. A related method 
is the long tap method, Where a user depresses the key until 
the desired character appears on the display. 

[0082] An exemplary handheld electronic device is shoWn 
in the assembly draWing of FIG. 3 and its cooperation in a 
Wireless netWork is exempli?ed in the block diagram of FIG. 
18. 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 Work in particu 
lar netWork environments. 

[0083] FIG. 3 is an exploded vieW shoWing some of the 
typical components found in the assembly of the handheld 
electronic device. The construction of the device bene?ts 
from various manufacturing simpli?cations. The internal 
components are constructed on a single PCB (printed circuit 
board) 102. The keyboard 332 is constructed from a single 
piece of material, and in a preferred embodiment is made 
from plastic. The keyboard 332 sits over dome sWitches (not 
shoWn) located on the PCB 102 in a preferred embodiment. 
One sWitch is provided for every key on the keyboard in the 
preferred embodiment, but in other embodiments more than 
one sWitch or less than one sWitch per key are possible 
con?gurations. The support frame 101 holds the keyboard 
332 and navigation tool 328 in place above the PCB 102. 
The support frame 101 also provides an attachment point for 
the display (not shoWn). A lens 103 covers the display to 
prevent damage. When assembled, the support frame 101 
and the PCB 102 are ?xably attached to each other and the 
display is positioned betWeen the PCB 102 and support 
frame 101. 

[0084] The navigation tool 328 is frictionally engaged 
With the support frame 101, but in a preferred embodiment 
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the navigation tool 328 is removable When the device is 
assembled. This alloWs for replacement of the navigation 
tool 328 if/When it becomes damaged or the user desires 
replacement With a different type of navigation tool 328. In 
the exemplary embodiment of FIG. 3, the navigation tool 
328 is a ball 121 based device. Other navigation tools 328 
such as joysticks, four-Way cursors, or touch pads are also 
considered to be Within the scope of this disclosure. When 
the navigation tool 328 has a ball 121, the ball 121 itself can 
be removed Without removal of the navigation tool 328. The 
removal of the ball 121 is enabled through the use of an outer 
removable ring 123 and an inner removable ring 122. These 
rings 122, 123 ensure that the navigation tool 328 and the 
ball 121 are properly held in place against the support frame 
101. 

[0085] A serial port (preferably a Universal Serial Bus 
port) 330 and an earphone jack 140 are ?xably attached to 
the PCB 102 and further held in place by right side element 
105. Buttons 130-133 are attached to sWitches (not shoWn), 
Which are connected to the PCB 102. 

[0086] Final assembly involves placing the top piece 107 
and bottom piece 108 in contact With support frame 101. 
Furthermore, the assembly interconnects right side element 
105 and left side element 106 With the support frame 101, 
PCB 102, and lens 103. These side elements 106, 105 
provide additional protection and strength to the support 
structure of the device 300. In a preferred embodiment, 
backplate 104 is removably attached to the other elements of 
the device. 

[0087] The block diagram of FIG. 18 representing the 
communication device 300 interacting in the communica 
tion netWork 319 shoWs the device’s 300 inclusion of a 
microprocessor 338 Which controls the operation of the 
device 300. The communication subsystem 311 performs all 
communication transmission and reception With the Wireless 
netWork 319. The microprocessor 338 further connects With 
an auxiliary input/output (l/O) subsystem 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 
communications subsystems 340 and other device sub 
systems 342 are generally indicated as connected to the 
microprocessor 338 as Well. An example of a communica 
tion subsystem 340 is that of a short range communication 
subsystem such as BLUETOOTH® communication module 
or an infrared device and associated circuits and compo 
nents. Additionally, the microprocessor 338 is able to per 
form operating system functions and preferably enables 
execution of softWare applications on the communication 
device 300. 

[0088] The above described auxiliary l/O subsystem 328 
can take a variety of different subsystems including the 
above described navigation tool 328. As previously men 
tioned, the navigation tool 328 is preferably a trackball 
based device, but it can be any one of the other above 
described tools. Other auxiliary I/O devices can include 
external display devices and externally connected keyboards 
(not shoWn). While the above examples have been provided 
in relation to the auxiliary l/O subsystem, other subsystems 
capable of providing input or receiving output from the 
handheld electronic device 3001) are considered Within the 
scope of this disclosure. 










