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(57) ABSTRACT 

A multifunctional handheld device capable of operating in 
different modes includes a single input arrangement that 
provides inputs for each mode of the multifunctional hand 
held device. The single input arrangement includes at least 
an input pad that provides signals When touched or pressed. 
The input pad may for example be a touch pad. The input 
pad is divided into one or more input areas that change in 
accordance With the current mode of the multifunctional 
handheld device. The multifunctional handheld device also 
includes a display device that presents graphical elements to 
indicate the con?guration of the input areas at the input pad. 
Each mode of the multifunctional handheld device provides 
a different con?guration of input areas and graphical ele 
ments associated therewith. 
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TOUCH PAD WITH SYMBOLS BASED ON 
MODE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims priority to Provisional 
Patent Application No. 60/755,656 entitled “TOUCH PAD 
WITH FEEDBACK” ?led Dec. 30, 2005 Which is herein 
incorporated by reference. 
[0002] This application is related to the following appli 
cations, all of Which are herein incorporated by reference: 
[0003] US. patent application Ser. No. 10/188,185, titled 
“TOUCH PAD FOR HANDHELD DEVICE”, ?led Jul. 1, 
2002; 
[0004] US. patent application Ser. No. 10/722,948, titled 
“TOUCH PAD FOR HANDHELD DEVICE”, ?led Nov. 25, 
2003; 
[0005] US. patent application Ser. No. 10/643,256, titled 
“MOVABLE TOUCH PAD WITH ADDED FUNCTION 
ALITY”, ?led Aug. 18, 2003; 
[0006] US. patent application Ser. No. 11/057,050, titled 
“DISPLAY ACTUATOR”, ?led Feb. 11, 2005; 
[0007] US. patent application Ser. No. 10/840,862, titled 
“MULTIPOINT TOUCH SCREEN”, ?led May 6, 2004; 
[0008] US. Patent Application No. 60/658,777, titled 
“MULTIFUNCTIONAL HAND HELD DEVICE”, ?led 
Mar. 4, 2005; 
[0009] US. patent application Ser. No. 11/115,539, titled 
“HANDHELD ELECTRONIC DEVICE WITH MUL 
TIPLE TOUCH SENSING DEVICES”, ?led Apr. 26, 2005; 
[0010] US. patent application Ser. No. 11/394,493, titled 
“ILLUMINATED TOUCHPAD”, ?led Mar. 31, 2006. 
[0011] US. patent application Ser. No. 11/483,008, titled 
“CAPACITANCE SENSING ELECTRODE WITH INTE 
GRATED I/O MECHANISM”, ?led Jul. 6, 2006. 
[0012] US. patent application Ser. No. 11/482,286, titled 
“MUTUAL CAPACITANCE TOUCH SENSING 
DEVICE”, ?led Jul. 6, 2006. 

BACKGROUND OF THE INVENTION 

[0013] 1. Field of the Invention 
[0014] The present invention relates generally to touch 
pads that provide visual feedback. More particularly, the 
present invention relates to touch pads With symbols that 
adapt based on mode. 
[0015] 2. Description of the Related Art 
[0016] There exist today many styles of input devices for 
performing operations in a computer system. The operations 
generally correspond to moving a cursor and/or making 
selections on a display screen. By Way of example, the input 
devices may include buttons or keys, mice, trackballs, touch 
pads, joy sticks, touch screens and the like. 
[0017] Touch pads, in particular, are becoming increas 
ingly popular because of their ease and versatility of opera 
tion as Well as to their declining price. Touch pads alloW a 
user to make selections and move a cursor by simply 
touching an input surface via a ?nger or stylus. In general, 
the touch pad recogniZes the touch and position of the touch 
on the input surface and the computer system interprets the 
touch and thereafter performs an action based on the touch 
event. 

[0018] Touch pads typically include an opaque touch 
panel, a controller and a software driver. The touch panel 
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registers touch events and sends these signals to the con 
troller. The controller processes these signals and sends the 
data to the computer system. The softWare driver translates 
the touch events into computer events. 
[0019] Although touch pads Work Well, improvements to 
their form feel and functionality are desired. By Way of 
example, it may be desirable to provide visual stimuli at the 
touch pad so that a user can better operate the touch pad. For 
example, the visual stimuli may be used (among others) to 
alert a user When the touch pad is registering a touch, alert 
a user Where the touch is occurring on the touch pad, provide 
feedback related to the touch event, indicate the state of the 
touch pad, and/or the like. 

SUMMARY OF THE INVENTION 

[0020] The invention relates, in one embodiment, to a 
multifunctional handheld device capable of operating in 
different modes. The multifunctional handheld device 
includes a single input arrangement that provides inputs for 
each mode of the multifunctional handheld device. The 
single input arrangement includes at least an input pad that 
provides signals When touched or pressed. The input pad can 
be divided into one or more input areas that change in 
accordance With the current mode of the multifunctional 
handheld device. The multifunctional handheld device also 
includes a display mechanism that presents graphical ele 
ments to indicate the con?guration of the input areas at the 
input pad. Each mode of the multifunctional handheld 
device provides a different con?guration of input areas and 
graphical elements associated thereWith. 
[0021] The invention relates, in another embodiment, to a 
multifunctional handheld computing device capable of oper 
ating in different modes. The multifunctional computing 
device includes a touch device having a touch surface (e.g., 
touch pad). The multifunctional computing device also 
includes a means for presenting input identi?ers that indicate 
the locations of the touch surface designated for actuating 
inputs associated With the input identi?ers. The multifunc 
tional computing device further includes a means for indi 
cating Which input area is ready for actuation. 
[0022] The invention relates, in another embodiment, to a 
touch pad that displays graphical elements to indicate input 
areas of the touch pad. Each input area represents a different 
functionality. The input areas and graphical elements chang 
ing in accordance With different input modes. 
[0023] The invention relates, in another embodiment, to a 
touch pad. The touch pad includes a touch sensing layer. The 
touch pad also includes a ?rst set of symbols that only 
illuminate With a ?rst light. The touch pad further includes 
a second set of symbols that only illuminate With a second 
light. The touch pad additionally includes a light system 
capable of generating the ?rst and second light. 
[0024] The invention relates, in another embodiment, to a 
circular touch pad. The circular touch pad includes a circular 
light diffusing cover. The circular touch pad also includes a 
circular transparent touch sensing layer disposed beloW the 
light di?‘using cover. The circular touch pad further includes 
a circular organic light emitting device (OLED) disposed 
beloW the transparent touch sensing layer. The circular touch 
pad additionally includes a printed circuit board disposed 
beloW the organic light emitting device (OLED). The printed 
circuit board carries a controller that is operatively coupled 
to the transparent touch sensing layer and the organic light 
emitting device. The controller receives touch data from the 
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transparent touch sensing layer and instructs the organic 
light emitting device (OLED) hoW to present graphical 
information. 
[0025] The invention relates, in another embodiment, to a 
method of operating a multifunctional hand held electronic 
device having a touch surface. The method includes dis 
playing symbols in a circular fashion. Each symbol repre 
sents a different input to be made in the hand held electronic 
device. The method also includes mapping individual sym 
bols being displayed to individual regions of the touch 
surface. The method further includes detecting a touch on 
the touch surface. The method additionally includes deter 
mining the region of the touch surface being touched. 
Moreover, the method includes highlighting only the symbol 
associated With the region of the touch surface being 
touched. The method also includes detecting a selection 
event and implementing the input associated With the sym 
bol being highlighted When the selection event is initiated. 
[0026] The invention relates, in another embodiment, to a 
method of operating a handheld electronic device having a 
touch device. The method includes designating input regions 
Within a touch surface of the touch device. Each input region 
represents a different location Within the touch surface. The 
method also includes assigning symbols to the input regions. 
The symbols characterize the functionality of the input 
regions. The method further includes displaying the symbols 
associated With the input regions, the location of the symbols 
indicating the location of the input area Within the touch 
surface. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] The invention may best be understood by reference 
to the folloWing description taken in conjunction With the 
accompanying draWings in Which: 
[0028] FIG. 1 is a simpli?ed diagram of a multifunctional 
hand held device, in accordance With one embodiment of the 
present invention. 
[0029] FIG. 2 is a diagram of a phone mode user interface, 
in accordance With one embodiment of the present inven 
tion. 
[0030] FIG. 3 is a diagram of a phone mode user interface, 
in accordance With one embodiment of the present inven 
tion. 
[0031] FIG. 4 is a perspective diagram of a multifunc 
tional handheld device, in accordance With one embodiment 
of the present invention. 
[0032] FIG. 5 is a method of operating a multifunctional 
device having a plurality of modes, in accordance With one 
embodiment of the present invention. 
[0033] FIG. 6 is a method of con?guring a UI of a hand 
held device, in accordance With one embodiment of the 
present invention. 
[0034] FIG. 7 is a method of activating a UI as for example 
at start up or When a mode is changed, in accordance With 
one embodiment of the present invention. 
[0035] FIGS. 8A-8E illustrates one example of a handheld 
device With a keyless phone system, in accordance With one 
embodiment of the present invention. 
[0036] FIGS. 9A-9E illustrate one example; of a handheld 
device With a keyless phone system, in accordance With one 
embodiment of the present invention. 
[0037] FIG. 10 is a simpli?ed diagram of a touch pad, in 
accordance With one embodiment of the present invention. 
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[0038] FIG. 11 is a simpli?ed diagram of a touch pad, in 
accordance With one embodiment of the present invention. 

[0039] FIG. 12 is a diagram of a graphics generator, in 
accordance With one embodiment of the present invention. 

[0040] FIG. 13 is a diagram of a graphics generator, in 
accordance With one embodiment of the present invention. 

[0041] FIG. 14 is a diagram of a graphics generator, in 
accordance With one embodiment of the present invention. 

[0042] FIG. 15 is a diagram of a graphics generator, in 
accordance With one embodiment of the present invention. 

[0043] FIG. 16 is a diagram of a graphics generator, in 
accordance With one embodiment of the present invention. 

[0044] FIG. 17 is a diagram of a graphics generator, in 
accordance With one embodiment of the present invention. 

[0045] FIG. 18 is a diagram of a graphics generator, in 
accordance With one embodiment of the present invention. 

[0046] FIG. 19 is a diagram of a graphics generator, in 
accordance With one embodiment of the present invention. 

[0047] FIG. 20 is a diagram of a graphics generator, in 
accordance With one embodiment of the present invention. 

[0048] FIG. 21 is a diagram of a graphics generator 
including a light panel, in accordance With one embodiment 
of the present invention. 

[0049] FIG. 22 is a diagram of a graphics generator 
including a light panel, in accordance With one embodiment 
of the present invention. 

[0050] FIG. 23 is a diagram of a graphics generator 
including a light panel, in accordance With one embodiment 
of the present invention. 

[0051] FIG. 24 is a graphical layer Which can be used in 
a phone mode, in accordance With one embodiment of the 
present invention. 
[0052] FIG. 25 is a graphical layer Which can be used in 
a phone mode, in accordance With one embodiment of the 
present invention. 
[0053] FIG. 26 is a graphical layer Which can be used in 
a phone mode, in accordance With one embodiment of the 
present invention. 
[0054] FIG. 27 is a graphical layer Which can be used in 
a music player mode, in accordance With one embodiment of 
the present invention. 

[0055] FIG. 28 is a graphical layer Which can be used in 
a music player mode, in accordance With one embodiment of 
the present invention. 

[0056] FIG. 29 is a variation of the graphical layers given 
above, in accordance With one embodiment of the present 
invention. 

[0057] FIG. 30 is a diagram of a touch pad assembly, in 
accordance With one embodiment of the present invention. 

[0058] FIG. 31 is a diagram of a touch pad assembly, in 
accordance With one embodiment of the present invention. 

[0059] FIG. 32 is a diagram of a touch pad assembly, in 
accordance With one embodiment of the present invention. 

[0060] FIG. 33 is a diagram of a touch pad assembly, in 
accordance With one embodiment of the present invention. 

[0061] FIG. 34 is a diagram of a touch pad assembly, in 
accordance With one embodiment of the present invention. 
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[0062] FIG. 35 is an exploded perspective diagram of a 
touch pad, in accordance With one embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0063] Recently, the functionality of individual hand held 
devices has been converging into a single hand held device 
With multiple functionality. For example, music player func 
tionality has been added to cell phones and PDAs. While 
combining devices has advantages, it does create some 
design challenges. For one, each of these devices requires a 
different set of input devices, and thus it becomes a non 
trivial problem to create an input layout that can support 
multifunctional devices (especially When the input devices 
are at ?xed locations). Examples of multifunctional devices 
may be found in US. Provisional Patent Application 60/658, 
777, Which is herein incorporated by reference. 
[0064] The invention pertains to a user interface for con 
trolling an electronic device, particularly a multifunctional 
electronic device that is capable of operating in multiple 
modes as for example a phone mode for communications 
and a media player mode for playing audio ?les, video ?les, 
and the like. 
[0065] In accordance With one aspect of the invention, the 
user interface includes a con?gurable input region for navi 
gating, making selections and initiating commands With 
respect to the electronic device. The input region is con?g 
ured to adjust its input areas based on mode so that the inputs 
being provided match the current mode of the electronic 
device. The input region may be Widely varied and may 
include a touch or proximity sensing area that generates 
signals for one or more of the operations mentioned above 
When an object is positioned over a sensing surface. The 
sensing area is typically mapped according to mode of the 
electronic device. 
[0066] In accordance With another aspect of the invention, 
the user interface also includes a display mechanism for 
presenting input identi?ers that indicate particular locations 
of the input region capable of actuating inputs associated 
With the input identi?ers. Generally speaking, the display 
mechanism is utiliZed in order to replace ?xed printed 
graphics or indicia on or near the input region and to alloW 
the graphical information to change or adjust in accordance 
With a current input mode (e.g., the graphics or indicia can 
be recon?gured on the ?y). As such, a single input region 
can be utiliZed for multiple modes of the electronic device. 
The display mechanism may also be used to provide feed 
back associated With inputting. For example, it may be used 
to indicate Which input area is ready for actuation (e.g., 
highlight). 
[0067] In one embodiment, the display mechanism is 
con?gured to present graphical information proximate the 
input region so that it can be seen When inputs are being 
performed at the input region. For example, the display 
mechanism may be located above, beloW or next to the input 
region. In another embodiment, the display mechanism is 
con?gured to present graphical information at the input 
region. For example, the display mechanism may be inte 
grated With a sensing surface of the input region. In either 
case, the graphics or indicia typically folloWs or is mapped 
to the desired input layout of the input region. For example, 
the adjustable graphics or indicia is located at the same 
position as their counterpart input areas of the input region. 
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As such, physical ?xed graphics and indicia can be removed 
from the input region Without impairing the use of the input 
region (e.g., the user knoWs hoW to input based on the layout 
of the presented graphics and indicia). 
[0068] Embodiments of the invention are discussed beloW 
With reference to FIGS. 1-35. HoWever, those skilled in the 
art Will readily appreciate that the detailed description given 
herein With respect to these ?gures is for explanatory 
purposes as the invention extends beyond these limited 
embodiments. 

[0069] FIG. 1 is a simpli?ed diagram of a multifunctional 
hand held device 10, in accordance With one embodiment of 
the present invention. The multifunctional device is capable 
of operating in different modes including for example a 
phone mode and a media player mode (e.g., audio, video, 
etc.). By Way of example, in the phone mode, the handheld 
device operates like a phone. For example, a user is able to 
dial a phone number, receive and send phone calls, etc. In 
the media player mode, the handheld device operates like a 
media player. For example, a user is able to traverse through 
lists of songs or videos, select and play a song or video from 
the lists of songs, and videos, etc. 

[0070] In accordance With one embodiment, the multi 
functional device 10 includes a single user interface 12, 
Which is used to control the operations for each mode of the 
device. That is, the same UI 12 is used for multiple modes 
of the device 10. The user interface 12 generally includes a 
display region 14 and an input region 16. The location of 
these regions may be Widely varied. In one embodiment, the 
display region and input region are disposed at the front 
surface of the multifunctional device for easy access and 
vieWing While the device is being held in the user’s hand. 
[0071] The display region 14 alloWs the handheld elec 
tronic device 10 to interact With the user. For example, 
displaying a graphical user interface GUI associated With 
each mode. The GUI provides an easy to use interface 
betWeen a user of the handheld device and the operating 
system or applications running thereon. Generally speaking, 
the GUI represents, programs, ?les and various selectable 
options With graphical images. The GUI can additionally or 
alternatively display information, such as non interactive 
text and graphics, for the user of the handheld electronic 
device. The display may also be used to display images or 
play video. 
[0072] The input region 16 alloWs a user to interact With 
the hand held electronic device 10. For example, it alloWs a 
user to navigate, make selections and initiate commands into 
the handheld electronic device 10. In most cases, the input 
region 16 may be simpli?ed so as not to clutter and confuse 
the user interface. For example, the input region 16 may not 
be complexly arranged and may include a limited number of 
individualiZed input mechanisms. In one implementation, 
the input region is a single integrated unit for performing a 
majority if not all of the inputting of the handheld electronic 
device (e.g., operates each mode). 
[0073] In most cases, the input region 16 provides signals 
When touched and/or pressed. The signals generated at the 
input region 16 are con?gured to provide one or more 
control functions for controlling various applications asso 
ciated With the hand held device 10. For example, the control 
functions may be used to move an object on the display, to 
make selections or issue commands associated With operat 
ing the various modes of the handheld device 10. 
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[0074] The shape of the input region 16 may be Widely 
varied. By Way of example, and not by Way of limitation, the 
input pad 18 may have a substantially rectangular, triangu 
lar, circular, square, oval, plus, and/or pill shape (among 
others). In the illustrated embodiment, the input region has 
a circular shape. It is generally believed that circular input 
regions are easier to manipulate When operating handheld 
devices. 
[0075] In accordance With one embodiment, the input 
region 16 is con?gurable based on mode. In this embodi 
ment, the input region 16 is divided into one or more input 
areas 22 that change in accordance With the current mode of 
the handheld device 10. For example, each mode may divide 
the input region 16 into different input areas 22 and assign 
different functions thereto (e.g., each input area has a 
different task associated thereWith based on mode). 
[0076] The layout including shape and position of the 
input areas 22 Within the input region 16 may be Widely 
varied. The layout typically depends on the needs of each 
mode and the shape of the input region 16. By Way of 
example, and not by Way of limitation, the input areas 22 
may have a substantially rectangular, triangular, circular, 
square, oval, plus, L, and/or pill shape (among others). 
[0077] In the illustrated embodiment, the circular input 
region 16 is divided into angularly segmented input areas 22 
With each segmented area 22 representing a different func 
tion. By Way of example; in the case of a phone mode, the 
circular input region 16 may be divided into angularly 
segmented input areas 22 With each segmented area 22 
representing a different key. For example, the input region 
16 may include tWelve individual areas 22 associated With 
0-9, * and #. In the case of a media player mode, the circular 
input region may be divided into angularly segmented areas 
22 With each segmented region 22 representing a different 
playback control. By Way of example, the input region 16 
may include four individual input areas 22 associated With 
standard music playback including menu, play/pause, seek 
forWard, and seek back. The input region 16 may further 
include a central input area 22 contained Within the outer 
segmented input areas 22. 
[0078] It should be appreciated, that the invention is not 
limited to circular shapes and layouts thereof. For example, 
a substantially rectangular input region With substantially 
rectangular, square or L shaped input areas may be used. 
Furthermore, the circular input region may be divided into 
radially segmented input areas solely or in addition to the 
angularly segmented input areas. 
[0079] The UI con?guration described above can be 
Widely varied. In one embodiment, the UI is embodied With 
a fullscreen display and a touch screen disposed over all or 
a portion of the fullscreen display. In this embodiment, the 
display region and input regions are a graphical elements 
being displayed Within the fullscreen display. The touch 
screen, Which covers at least the graphical elements of the 
input region, provides the means for inputting When a places 
their ?nger over the input region (e.g., virtual input region). 
This arrangement may be further embodied as display 
actuator that includes a movable component for initiating 
button signals. Examples of touchscreens may be found in 
Us. patent application Ser. No. 10/840,862, and Which is 
herein incorporated by reference. 
[0080] In another embodiment, the UI is embodied With a 
physical display and a physical input pad that can be divided 
input various input areas based on mode. In this embodi 
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ment, the display de?nes the display region, and the input 
pad de?nes at least a portion if not all of the input region. 
The input pad may for example be a touch device that 
provides one or more touch signals When touched, a click 
able or actuatable pad that provides one or more button 
signals When moved (e.g., pressed), or a clickable or actu 
atable touch device that provides one or more button signals 
When moved (e.g., pressed) and one or more touch signals 
When touched. 
[0081] One or more touch or clickable buttons that provide 
button signals When touched or pressed may also be pro 
vided With the input pad. Although distinct from the input 
pad, the buttons may be integrated With the input pad. 
Furthermore, the buttons may be disposed outside the input 
pad, surround the input pad, and/or be disposed Within the 
input pad. In one example, the central input area is embodied 
as a single central clickable button that is integrated With and 
disposed in the middle of the input pad. The buttons may 
also have assignable functions based on mode. 
[0082] In one implementation, the input pad is a touch pad 
built into the housing of the hand held device. A touch pad 
is a touch sensing device With an extended continuous touch 
sensing surface. The touch pad may be rigid or ?xed or it 
may be a movable actuator that provides button or clicking 
actions (e.g., a clickable or actuatable touch pad). Examples 
of touch pads may be found in Us. patent application Ser. 
Nos. 10/188,182, 10/722,948, 10/643,256, 11/483,008 
Which are herein incorporated by reference. 
[0083] In another implementation, the input pad is not a 
touch pad but rather a touch sensitive portion of a housing 
of the hand held device. A touch sensitive housing is a 
housing that includes touch sensing components integrated 
thereWith (rather than a touch pad Which is built into the 
housing). Examples of touch sensitive housing may be 
found in Us. patent application Ser. No. 11/115,539, Which 
are herein incorporated by reference. 
[0084] In another implementation, the input pad is a 
movable or clickable actuator that is built into the housing 
of the handheld device. The movable or clickable actuator 
typically moves to a plurality of different positions to create 
button signals. This arrangement may be referred to as a 
navigation pad. Each position can be assigned a different 
function based on mode. 

[0085] In any of the embodiments described above, the 
display may be selected from ?at panel devices although this 
is not a requirement and other types of displays may be 
utiliZed. Flat panel devices typically provide a planar plat 
form that is suitable for hand-held devices. By Way of 
example, the display may correspond to a liquid crystal 
display (LCD) such as a character LCD that is capable of 
presenting text and symbols or a graphical LCD that is 
capable of presenting images, video, and graphical user 
interfaces (GUI). Alternatively, the display may correspond 
to a display based on organic light emitting diodes (OLED), 
or a display that is based on electronic inks. 

[0086] Because the input region 16 is used over multiple 
platforms (e.g., modes), the device further includes a means 
for displaying or presenting information indicative of hoW 
the input region 16 is to be used or set up in each mode as 
Well as to provide feedback When inputs are made. The 
information may be in the form of symbols including for 
example icons and/ or characters such as letters and numbers. 

[0087] In one embodiment, the display region 14 is used 
to present this information. In this embodiment, the display 
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region 14 displays graphical elements that indicate functions 
Which can be implemented With the input region. The 
graphical elements may be in the form of symbols including 
for example icons and/or characters such as letters and 
numbers. In most cases, the graphical elements are laid 
similarly to the various areas of the input region 16 so that 
a user knoWs the meaning of the input areas. That is, each 
graphical element is arranged in the same position as their 
counterpart input areas in the input region 16. By Way of 
example, in the case of a circular touch sensing area 18 that 
is divided into angularly segmented regions, the graphical 
elements may be arranged in a circular manner With each 
circularly positioned graphical element located at the angu 
lar position of the angular segmented region they represent. 
Furthermore, if a button area 20 is disposed in the center of 
the touch sensing area 18, then an additional graphical 
element representative of the button area 18 may be dis 
played in the center of the circularly oriented graphical 
elements. Generally speaking, there is a one to one relation 
ship betWeen the graphical element and the region they 
represent. 
[0088] Using a phone mode as an example, and referring 
to FIG. 2, the display 14 may present a circularly oriented 
number layout including for example 0-9, * and # positioned 
in a clocklike manner (e.g., 0 is located at 12 oclock, l is 
located at l oclock, 2 is located at 2 oclock, 3 is located at 
3 oclock, 4 is located at 4 oclock, 5 is located at 5 oclock, 
6 is located at 6 oclock, 7 is located at 7 oclock, 8 is located 
at 8 oclock, 9 is located at 9 oclock, * is located at 10 oclock, 
and # is located at 11 oclock). Furthermore, the input region 
16, particularly the touch sensing area 18 may be segmented 
into tWelve regions 22, each of Which corresponds to the 
similarly positioned number in the circularly oriented num 
ber layout. As such, the user knoWs What regions to press for 
What number by looking at the display 14 and touching the 
appropriate area of the touch sensing area 18. 

[0089] In another embodiment, the input region 16 is used 
to present this information. In this embodiment, the input 
region 16 displays graphical elements that indicate functions 
Which can be implemented With each region 22. Like above, 
the graphical elements may be in the form of symbols 
including for example icons and/ or characters such as letters 
and numbers. In most cases, the graphical elements are 
positioned Within or at the appropriate input region 22 so 
that a user knoWs the meaning of the input region 22. By 
Way of example, in the case of a circular touch sensing area 
that is divided into angularly segmented regions 22, indi 
vidual graphical elements may be positioned in the angular 
segmented region they represent. Furthermore, if a button 
area 20 is disposed in the center of the touch sensing area 18, 
then an additional graphical element representative of the 
button area 20 may be displayed in the center of the button 
area. Generally speaking, there is a one to one relationship 
betWeen the graphical element and the region they represent. 
[0090] Using a phone mode as an example, and referring 
to FIG. 3, the input region 16 may present a circularly 
oriented number layout including for example 0-9, * and # 
positioned in a clocklike manner (e.g., 0 is located at 12 
oclock, l is located at l oclock, 2 is located at 2 oclock, 3 
is located at 3 oclock, 4 is located at 4 oclock, 5 is located 
at 5 oclock, 6 is located at 6 oclock, 7 is located at 7 oclock, 
8 is located at 8 oclock, 9 is located at 9 oclock, * is located 
at 10 oclock, and # is located at 11 oclock). Furthermore, the 
input region 16, particularly the touch sensing area 18 may 
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be segmented into tWelve regions 22, each of Which corre 
sponds to the similarly positioned character in the circularly 
oriented number layout. As such, the user knoWs What 
regions to press for What number by looking at the input 
region 16 and touching the appropriate area of the touch 
sensing area 18. 
[0091] FIG. 4 is a perspective diagram of a multifunc 
tional handheld device 40, in accordance With one embodi 
ment of the present invention. The multifunctional handheld 
device 40 is capable of being operated in various modes 
including for example a phone mode and a media player 
mode. By Way of example, the multifunctional handheld 
device 40 may be a media player With added phone func 
tionality. For example, the media player may be an iPod 
manufactured by Apple Computer Inc of Cupertino Calif., 
With additional components for operating the media player 
like a phone. 
[0092] The multifunctional handheld device 40 includes a 
display 42 and further a con?gurable input arrangement 44 
consisting of a clickable and circular touch pad 46 and a 
central clickable button 48. The display 42 and con?gurable 
input arrangement 44 are used for substantially all modes of 
the multifunctional device 40. The display 42 presents 
graphical elements including a graphical user interface for 
each mode of the device 40. The con?gurable input arrange 
ment 44 provides inputs for each mode of the device 40. 
Particularly, the touch pad 46 provides position signals When 
touched, and one or more button signals When pressed. The 
button 48 also provides a button signal When pressed. The 
signals generated by the various device can be used to drive 
the modes in different Ways. 
[0093] In accordance With one embodiment, the con?g 
urable input arrangement changes its inputting including 
layout and functionality based on the current mode of the 
device. When a phone mode is active, for example, the 
con?gurable input arrangement is con?gured for phone 
inputting. By Way of example, the touch pad may be divided 
into angular input areas that represent the keys of a phone. 
When a media player mode is active, on the other hand, the 
con?gurable input arrangement is con?gured for navigating 
and playing media. By Way of example, the touch pad may 
be divided into angular input areas that represent various 
playback controls (e.g., menu, next, previous, and play/ 
pause). In addition, the central clickable button may be used 
for making selections in both modes. 
[0094] In accordance With another embodiment, the hand 
held device also includes a means for presenting input 
identi?ers that indicate the locations and functionality of 
input areas of the touch pad. In one implementation, the 
input identi?ers are presented on the display. Additionally or 
alternatively, the input identi?ers may be presented at the 
surface of the touch pad and possibly the clickable button. 
Additionally or alternatively, the input identi?ers may be 
presented at the surface of the housing around the touch pad. 
In all of these cases, the input identi?ers are positioned in a 
circular fashion similarly to the input areas. The handheld 
device may further include a means for indicating Which 
input area is ready for actuation/selection (e.g., highlight 
ing). This indication may also be provided by the display, a 
touch pad surface and/ or a housing surface around the touch 
pad. 
[0095] As mentioned before, it is generally believed that 
circular input devices are easier to manipulate When oper 
ating handheld devices. This is especially true for circular 
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touch pads as shown in FIG. 4. For example, one advantage 
of a circular touch pad is that the touch sensing area can be 
continuously actuated by a simple swirling motion of a 
?nger, i.e., the ?nger can be rotated through 360 degrees of 
rotation without stopping. Another advantage of a circular 
touch pad is that the user can rotate his or her ?nger 
tangentially from all sides thus giving it more range of ?nger 
positions. For example, a left handed user may choose to use 
one portion of the touch sensing area while a right handed 
user may choose to use another portion of the touch sensing 
area. Yet another advantage of a circular touch pad is that it 
allows an intuitive way to navigate a display screen. For 
example, in the case of scrolling, the user can manipulate the 
his or her ?nger side to side for horizontal scrolling and the 
user can manipulate his or her ?nger backwards and for 
wards for vertical scrolling. 
[0096] FIG. 5 is a method 100 of operating a multifunc 
tional device having a plurality of modes, in accordance with 
one embodiment of the present invention. The method 100 
begins at block 102 where a command is received to initiate 
a mode of the multifunctional device. The command can be 
generated by the device itself as for example at start up or 
by the user when they desire to change modes from one 
mode to another. In the case of start up, either the current 
mode at shut down or some default mode or a user prefer 

ence start up mode is initiated. In the case of a user, the mode 
selected by the user is initiated. 

[0097] Once a command is initiated, the method 100 
proceeds to block 104 where the UI is con?gured in accor 
dance with the new mode. For example, the current UI 
associated with the current mode is deactivated and the new 
UI associated with the new mode is activated. By way of 
example, switching from a phone mode to a music player 
mode may include removing the input symbol layout asso 
ciated with the phone mode from the display and/or the 
touch pad and presenting a new input symbol layout asso 
ciated with the music player on the display and/ or the touch 
pad. Activation may further include reassigning the regions 
of the touch pad and the functionality associated therewith. 
[0098] FIG. 6 is a method 110 of con?guring a UI of a 
hand held device, in accordance with one embodiment of the 
present invention. The method 110 includes block 112 where 
different functions are assigned to different regions of a 
touch pad based on the mode. In block 114, symbols 
associated with the different regions of the touch pad based 
on the new mode are presented. The symbols generally 
provide meaning to the regions. The symbols may for 
example be presented on the display and/or the touch pad. 
When presented on the display, the symbols are typically 
arranged similarly to the corresponding regions of the touch 
pad. When presented on the touch pad, the symbols are 
typically positioned at their corresponding region of the 
touch pad. The symbols may be presented with a transition 
e?fect such as fading in/out. In some cases, the new symbols 
fade in as the old symbols fade out. In block 116, the touch 
pad waits for touch events to be performed thereon. 

[0099] FIG. 7 is a method 120 of activating a UI as for 
example at start up or when a mode is changed. The method 
120 begins at block 122 where symbols are presented. The 
symbols may be presented on a display and/or a touch pad. 
The symbols are typically tied to different regions or loca 
tions of the touch pad. 
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[0100] Thereafter, in block 124, a determination is made 
as to whether a touch is detected at the touch pad. If a touch 
is not detected, the method 120 waits for a touch or possible 
a new mode command. 

[0101] If a touch is detected, the method 120 proceeds to 
block 126 where the absolute touch position associated with 
the touch is read from the touch pad. For example, the 
coordinates of the touch relative to the touch surface may be 
ascertained. 

[0102] Thereafter, in block 128 the symbol associated with 
the touch position is highlighted. For example, the touch 
position may be mapped to a touch region, and the symbol 
associated with the touch region is highlighted. 

[0103] Thereafter, in block 130, a determination is made 
as to whether or not a selection event has been performed. 
The determination may be based on the amount of pressure 
that is applied on the touch pad, i.e., whether or not the touch 
pad has been pressed (rather than just touched). This can be 
accomplished by analyZing the area of the touch (if the area 
of the touch increases then a press is being made). This can 
also be accomplished with actuators (sensors, switches) that 
sense pressure at the touch pad surface. In one implemen 
tation, the touch pad is a clickable touch pad that moves 
relative to a housing in order to provide a clicking action. 
When clicked, one or more tact switches are activated. An 
activated switch indicates a press and therefore a selection 
event. 

[0104] Thereafter, in block 132, the input or function 
associated with the region where the symbol is highlighted 
when the selection event occurs is implemented. This may 
include referring to a table that maps a particular entry and 
symbol to a particular touch region, and thereafter entering 
and presenting the entry. 
[0105] FIGS. 8A-8E illustrates one example of a handheld 
device with a keyless phone system. The handheld device 
150 includes a display 152 and a circular touch wheel 154 
with a button 156 disposed in the center. As shown in FIG. 
8A, when placed in a phone mode, the display 152 is 
con?gured to present a virtual wheel 158 with phone char 
acters 160 such as numbers, * and # placed at locations 
around the wheel 158. The locations of the characters 160 
correspond to regions of the touch wheel 154 that may be 
touched in order to enter the character. 

[0106] As shown in FIG. 8B, when a touch is detected at 
the touch wheel 154, the character 160 assigned to the region 
of the touch wheel 154 where the touch is detected is 
highlighted. For example, if the user touches the touch 
wheel at 2 oclock, the character 2 is highlighted. In the 
illustrated embodiment, the character 160 is highlighted 
with a circle member 162. In one implementation, the circle 
member 162 is black and when highlighted by the black 
circle member 162 the character 160 is turned to white. In 
another implementation, the circle member 162 is a semi 
transparent overlay. 
[0107] As shown in FIG. 8C, when the ?nger is moved to 
a new region of the touch wheel 154, a new character 160 
is highlighted based on the new location of the touch. In 
cases where the ?nger stays in contact with the touch pad 
(sliding across), each character 160 between the starting 
position and the ending position is consecutively highlighted 
as the ?nger is moved over the various regions. The user 
therefore knows what region of the touch pad they are 
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positioned on. In cases Where the ?nger is picked up and 
moved to a neW locations, only the neW touch location is 
highlighted. 
[0108] As shoWn in FIG. 8D, When a ?nger performs a 
selection event as for example by clicking or tapping the 
touch Wheel, the highlighted character 160 is entered into the 
system and presented on the display 152 along With the 
virtual Wheel 158. For example, a portion of the display may 
be dedicated to number entires (e.g., above or beloW the 
virtual Wheel). UtiliZing the steps shoWn in FIGS. 8B-8D, 
any number of characters can be entered and presented on 
the display. 
[0109] As shoWn in FIG. 8E, once the desired group of 
numbers/ characters 168 have been entered, a send command 
may be performed. For example, the center button 156 can 
be activated in order to generate a send command. The send 
command informs the handheld device 150 to call/transmit 
the group of numbers that Were entered. 

[0110] In some cases, the display may further present 
letters associated With the numbers. This may folloW the 
same circular pattern discussed above With the letters being 
displayed around the inner periphery and the numbers being 
display around the outer periphery. Alternatively, the display 
may include a letter region that displays the letters When the 
numbers are highlighted. This region may for example be 
found underneath the virtual Wheel. 

[0111] FIGS. 9A-9E illustrate one example of a handheld 
device With a keyless phone system. The handheld device 
150 includes a display 152 and a circular touch Wheel 154 
With a button 156 disposed in the center. As shoWn in FIG. 
9A, When placed in a phone mode, the touch Wheel 154 is 
con?gured to present phone characters 160 such as numbers, 
* and # at different angular locations around the Wheel 154. 

[0112] As shoWn in FIG. 9B, When a touch is detected at 
the touch Wheel 154, the character 160 assigned to the region 
of the touch Wheel 154 Where the touch is detected is 
highlighted. In one implementation, the entire segmented 
region is highlighted. In another implementation, the seg 
mented region is surrounded by a highlight line. Further 
more, the highlighted character 160 is presented on the 
display 152 in the area of the display 152 dedicated to 
number entries. 

[0113] As shoWn in FIG. 9C, When the ?nger is moved to 
a neW region of the touch Wheel, a neW character 160 is 
highlighted and presented on the display 152. In cases Where 
the ?nger stays in contact With the touch Wheel (sliding 
across), each consecutive character 160 betWeen the starting 
position and the ending position is highlighted and presented 
on the display 152 as the ?nger is moved over the various 
regions. The user therefore knoWs What region of the touch 
Wheel 154 they are positioned on. 

[0114] As shoWn in FIG. 9D, When a ?nger performs a 
selection event as for example by clicking or tapping the 
touch Wheel, the highlighted character 160 is entered into the 
system. Utilizing the steps shoWn in FIGS. 9B-9D, any 
number of characters can be entered and presented on the 
display 152. 
[0115] As shoWn in FIG. 9E, once the desired group of 
numbers/characters have been entered, a send command 
may be performed. For example, the center button can be 
activated in order to generate a send command. The send 
command informs the handheld device 150 to transmit the 
numbered that Was entered. 
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[0116] FIG. 10 is a simpli?ed diagram ofa touch pad 200, 
in accordance With one embodiment of the present inven 
tion. In this embodiment, the touch pad 200 includes an 
optically transmissive touch sensing device 202 disposed 
over a graphics generator 204. Both the touch sensing device 
202 and the graphics generator 204 communicate With a 
controller 206 that monitors touch inputs of the touch 
sensing device 202 and that directs the graphics generator 
204 to generate graphics in a controlled manner. 

[0117] The touch sensing device 202 may be Widely 
varied. The touch sensing device 202 may for example be 
selected from any of those used for touch screens. An 
example of a touch screen that may be used can be found in 
Us. patent application Ser. No. 10/840,862, Which is herein 
incorporated by reference. 
[0118] The graphics generator 204 may also be Widely 
varied. In one embodiment, the graphics generator 204 
includes one or more light sources 208 for generating light 
(visible and/or non visible) and one or more graphics layers 
210 having features 212 for creating symbols such as 
characters from the generated light. The light sources 208 
may be placed at a variety of locations depending on the 
con?guration of the graphics layers 210. By Way of 
example, the light sources 208 may be placed beloW, above 
and/or to the side of the graphics layers 210. Furthermore, 
light carriers such as light pipes and light distribution panels 
may be used to help distribute the light to the graphics layer 
210. By Way of example, a light distribution panel may help 
distribute light from side ?ring light sources 208 to the entire 
graphics layer 210. The light distribution panel can be 
disposed above, beloW and even in betWeen various graphics 
layers. 
[0119] The features 212, on the other hand, are typically 
con?gured in the desired symbol shape. The features 212 
may include masking elements (e.g., openings in the layer) 
and/or light excitable elements (photo sensitive portions of 
the layer). In the case of masking elements, When a light 
source is turned on, light is emitted through the masking 
elements thereby making one or more symbols appear at the 
surface. In the case of light excitable elements, When a light 
source is turned on, the light is absorbed by the light 
excitable elements and reemitted thereby making one or 
more symbols appear at the surface. In most cases, the light 
excitable elements are con?gured to absorb non visible light 
and reemit visible light. In some cases, the light excitable 
elements may even be sensitive to a certain Wavelength 
range (only absorb certain Wavelengths of light). As such, 
different sets of features can be activated With different 
Wavelength ranges. This is very bene?cial When designing a 
touch pad to serve multiple modes of a hand held electronic 
device. 

[0120] The touch pad 200 can also include a cover 216 for 
protecting the various layers. In some cases, the cover 216 
may also act as a light diffuser for normaliZing the intensity 
of light, and helping hide the various layers from vieW. By 
Way of example, the cover may act as a canvas for the 
graphics generator (i.e., place Where illuminated symbols 
are projected). 

[0121] The touch pad 200 may further include a light 
panel 218 for producing other visual effects, either sepa 
rately or together With the graphics generator 204. In one 
embodiment, the light panel 218 may be used to highlight 
the features 212 generated via the graphics generator 204. 
















