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SELECTIVE REJECTION OF TOUCH 
CONTACTS IN AN EDGE REGION OF A 

TOUCH SURFACE 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application claims the bene?t of US. Provi 
sional Patent Application No. 61/019,220 ?led on Jan. 4, 
2008, the contents of Which are incorporated herein by refer 
ence in their entirety for all purposes. 

FIELD OF THE INVENTION 

[0002] This relates generally to input devices for comput 
ing systems, and more particularly, to the selective rejection 
of touch contacts in an edge region of a touch sensor panel. 

BACKGROUND OF THE INVENTION 

[0003] Many types of input devices are presently available 
for performing operations in a computing system, such as 
buttons or keys, mice, trackballs, touch sensor panels, joy 
sticks, touch screens and the like. Touch screens, in particular, 
are becoming increasingly popular because of their ease and 
versatility of operation as Well as their declining price. Touch 
screens can include a touch sensor panel, Which can be a clear 
panel With a touch-sensitive surface. The touch sensor panel 
can be positioned in front of a display screen so that the 
touch-sensitive surface covers the vieWable area of the dis 
play screen. Touch screens can alloW a user to make selections 

and move a cursor by simply touching the display screen via 
a ?nger or stylus. In general, the touch screen can recogniZe 
the touch and position of the touch on the display screen, and 
the computing system can interpret the touch and thereafter 
perform an action based on the touch event. 
[0004] Touch sensor panels can be implemented as an array 
of pixels formed by multiple drive lines (e.g. roWs) crossing 
over multiple sense lines (e. g. columns), Where the drive and 
sense lines are separated by a dielectric material. An example 
of such a touch sensor panel is described in Applicant’s co 
pending US. application Ser. No. 11/650,049 entitled 
“Double-Sided Touch Sensitive Panel and Flex Circuit Bond 
ing,” ?led on Jan. 3, 2007, the contents of Which are incorpo 
rated by reference herein. 
[0005] HoWever, ?ngers and palms inadvertently in close 
proximity With a touch sensor panel can cause unintended 
gestures to be recogniZed and processed. These inadvertent 
touches can often occur When the touch sensor panel is sepa 
rate from but adjacent to other input devices being used, such 
as a conventional keyboard or mechanical buttons or bars. 
Additionally, When the touch sensor panel itself is being used, 
?ngers such as those used for stabiliZation of the hand (but not 
part of the gesture) or holding the device can accidentally 
touch the edges of the panel and be detected. 

SUMMARY OF THE INVENTION 

[0006] This relates to the selective rejection of touch con 
tacts (touch events) in an edge region of a touch sensor panel 
to minimiZe unintended operations. In addition, by providing 
certain exceptions to the rejection of edge contacts, the func 
tionality of the touch sensor panel can be maximiZed. 
[0007] In some embodiments, contacts in edge bands 
around the perimeter of a touch sensor panel can simply be 
ignored. HoWever, there can be a number of exceptions to 
edge rejection. For example, contacts in both the center area 
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and the edge band can cause the contact in the edge band to be 
recogniZed as part of a gesture in certain circumstances. In 
other embodiments, if the contact in the edge band is station 
ary, it can be ignored. HoWever if the contact in the edge band 
moves beyond a threshold distance or speed, it can then be 
recogniZed as part of a gesture. 
[0008] Similarly, in trackpad embodiments, contacts 
Within a bottom region of the trackpad can be ignored if 
stationary, but recogniZed as part of a gesture if moving. To 
accommodate different ?nger siZes, the siZe of one or more 
regions (e. g. the bottom or top region) can be modi?ed based 
on an identi?cation of the ?nger or thumb. 
[0009] If contacts in the center or main region of a touch 
sensor panel track the movement of contacts in the edge band 
or bottom region, the contacts in the edge band or bottom 
region may not be ignored, but instead be recogniZed as part 
of a gesture. In addition, contacts appearing in the edge band 
or bottom region during the recognition of gestures in the 
center or main regions of a touch sensor panel can be recog 
niZed as part of the gesture or as a control input to implement 
operations such as drag lock or conversion of gestures. In 
other embodiments, tWo or more contacts detected in an edge 
band can be interpreted as a gesture if the contacts have a 
certain predetermined spacing (e.g., their centroids have an 
x-direction separation of betWeen 1-3 cm). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1a illustrates an exemplary touch sensor panel 
implementing edge rejection according to one embodiment of 
this invention. 
[0011] FIG. 1b illustrates an exemplary touch sensor panel 
implementing an exception to edge rejection according to one 
embodiment of this invention. 
[0012] FIG. 2 illustrates an exemplary trackpad implement 
ing edge rej ection according to one embodiment of this inven 
tion. 
[0013] FIG. 3a illustrates an exemplary touch sensor panel 
implementing edge rejection and exceptions to edge rejection 
according to one embodiment of this invention. 
[0014] FIG. 3b illustrates an exemplary touch sensor panel 
implementing edge rejection exceptions based on the recog 
nition of tWo contacts having synchroniZed movements 
according to one embodiment of this invention. 
[0015] FIG. 4 illustrates an exemplary touch sensor panel 
implementing exceptions to edge rejection in order to provide 
a drag lock function according to one embodiment of this 
invention. 
[0016] FIG. 5a illustrates an exemplary touch sensor panel 
implementing exceptions to edge rejection based on contacts 
in an edge region and a main region according to one embodi 
ment of this invention. 
[0017] FIG. 5b illustrates an exemplary touch sensor panel 
implementing exceptions to edge rejection in order to alloW a 
pinching gesture according to one embodiment of this inven 
tion. 
[0018] FIGS. 50 and 5d illustrate an exemplary exception to 
edge rejection and an example of edge rejection, respectively, 
according to embodiments of the invention. 
[0019] FIG. 6 illustrates an exemplary touch sensor panel 
employing edge rejection With a variable Width edge band 
according to one embodiment of this invention. 
[0020] FIG. 7a illustrates an exemplary trackpad 700 hav 
ing an integrated pick button and click regions according to 
embodiments of the invention. 
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[0021] FIG. 7b illustrates an exemplary extension of the 
embodiment of FIG. 7a in Which more than tWo click regions 
can be de?ned according to embodiments of the invention. 
[0022] FIG. 8 illustrates an exemplary computing system 
operable With a touch sensor panel to implement edge rej ec 
tion and exceptions to edge rejection according to one 
embodiment of this invention. 
[0023] FIG. 9a illustrates an exemplary mobile telephone 
that can include a touch sensor panel and computing system 
for implementing edge rej ection and exceptions to edge rej ec 
tion according to one embodiment of this invention. 
[0024] FIG. 9b illustrates an exemplary digital media 
player that can include a touch sensor panel and computing 
system for implementing edge rejection and exceptions to 
edge rej ection according to one embodiment of this invention. 
[0025] FIG. 90 illustrates an exemplary personal computer 
that can include a touch sensor panel and computing system 
for implementing edge rejection and exceptions to edge rej ec 
tion according to one embodiment of this invention. 
[0026] FIG. 10 is a simpli?ed diagram of an exemplary 
touch pad and display according to one embodiment of this 
invention. 
[0027] FIG. 11 is a perspective vieW of an exemplary input 
device according to one embodiment of this invention. 
[0028] FIGS. 12A, 12B, 12C and 12D are simpli?ed side 
vieWs of an exemplary input device having a button touch pad 
according to one embodiment of this invention. 
[0029] FIG. 13 is a simpli?ed block diagram of an exem 
plary input device connected to a computing device according 
to one embodiment of this invention. 
[0030] FIG. 14 is a side vieW, in cross section, of an exem 
plary input device according to one embodiment of this inven 
tion. 
[0031] FIG. 15 is another side vieW, in cross section, ofthe 
exemplary input device of FIG. 12 according to one embodi 
ment of this invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0032] In the folloWing description of preferred embodi 
ments, reference is made to the accompanying draWings in 
Which it is shoWn by Way of illustration speci?c embodiments 
in Which the invention can be practiced. It is to be understood 
that other embodiments can be used and structural changes 
can be made Without departing from the scope of the embodi 
ments of this invention. 
[0033] This relates to the selective rejection of touch con 
tacts in an edge region of a touch sensor panel to minimiZe 
unintended operations. In addition, by providing certain 
exceptions to the rejection of edge contacts, the functionality 
of the touch sensor panel can be maximiZed. 
[0034] FIG. 1a illustrates exemplary touch sensor panel 
100 implementing edge rejection according to embodiments 
of the invention. Edge band 102 (contact rejection region) can 
be created in an outer boundary of touch sensor panel 100, 
surrounding center area 104. If all contacts (e.g. ?ngers or 
palms) are detected in edge band 102, the contacts can be 
ignored. In the example of FIG. 1a, because touch images 106 
and 108 have centroids 110 and 112, respectively, located in 
edge band 102, the contacts can be ignored. 
[0035] FIG. 1b illustrates a second scenario that can occur 
on exemplary touch sensor panel 100 according to embodi 
ments of the invention. In the example of FIG. 1b, if contact 
114 is detected in center area 104 along With contact 116 in 
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edge band 102, a contact can be recogniZed in both the center 
area and the edge band. The recognition of the edge contact in 
this scenario in accordance With the aforementioned criteria 
(rejection or recognition criteria) can prevent intended ges 
tures such as pinching gestures With contacts starting in an 
edge band from being ignored. 
[0036] HoWever, When ?ngers are used to perform an 
operation such as pointing in center area 104, a so-called 
“pinky” or other ?nger inadvertently placed in edge band 102 
can be recogniZed, and an unintended gesture can be per 
formed instead of the pointing gesture. Therefore, in other 
embodiments of the invention, if contacts 114 and 116 are 
detected at both center area 104 and edge band 102, and if 
centroid 118 of edge contact 116 does not move more than a 

threshold amount (e. g. 1 mm), it can be ignored. HoWever, if 
edge contact 116 moves more than the threshold amount in 
any direction (even if there is no other ?nger detected in the 
center area), it can be recogniZed and become a trackable 
contact that can be part of a gesture. This recognition also 
alloWs for tracking operations to be performed Within edge 
band 102. 

[0037] FIG. 2 illustrates an exemplary touch sensorpanel in 
the form of trackpad 200 implementing edge rejection 
according to embodiments of the invention. In the example of 
FIG. 2, adjacent to trackpad 200 is a conventional keyboard 
space bar 202 and mechanical pick button 204. Exemplary 
inadvertent touches illustrated in FIG. 2 can include thumb 
206 resting on space bar 202 but also inadvertently resting on 
trackpad 200. The detected contact at 208 can be ignored so 
that clicks or other actions are not accidentally generated. In 
addition, pinky 210 inadvertently touching trackpad 200 can 
be ignored, and thumb 212 resting on pick button 204 but also 
overhanging the bottom of the trackpad at 214 can be ignored 
to avoid it being recogniZed as part of an unintended pinch 
gesture. 
[0038] FIG. 3a illustrates another exemplary touch sensor 
panel 300 implementing edge rejection according to embodi 
ments of the invention. In the example of FIG. 3a, touch 
sensor panel 300 can include a bottom region 302 that can 
normally be reserved for performing certain non-gesture 
actions. For example, ?nger taps in bottom region 302 can be 
interpreted as a “click” or selection function. Thus, contacts 
in bottom region 302 can normally be ignored for all purposes 
except these functions. Nevertheless, it can be desirable to 
have contacts in bottom region 302 recogniZed as part of a 
gesture in certain circumstances. Therefore, according to 
some embodiments of the invention, in accordance With 
rejection or recognition criteria, contacts 304 identi?ed as a 
?nger (ie a non-concentric image of touch of a certain 
threshold siZe) occurring Within the bottom region can be 
ignored if centroid 306 is stationary, but can be recogniZed as 
part of a gesture if the centroid is not stationary. Identi?cation 
oftouch events is disclosed inU.S. Pat. No. 6,323,846 entitled 
“Method and Apparatus for Integrating Manual Input,” the 
contents of Which are incorporated herein by reference in its 
entirety for all purposes. Stationary, as de?ned herein, is 
When the centroid moves less than a threshold amount from a 
computed centroid center, or remains beloW some speed 
threshold. If the difference betWeen an instantaneous position 
and a loW pass ?lter (LPF) averaged position value exceeds a 
certain threshold value, the centroid can be considered in 
motion and no longer stationary. Using this criteria, contacts 
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With sloW drifting or rolling motions canbe ignored, but faster 
drifts can cause the contact to be recognized as part of a 

gesture. 
[0039] In another embodiment of the invention, the size of 
bottom region 302 or top region 316 (or any other edge 
region) can dynamically change based on a determination 
that a contact Was caused by a particular ?nger. For example, 
if a thumb is detected in bottom region 302, then based on the 
radius of the touch area, demarcation line 308 de?ning the 
bottom region can be moved upWard to increase the size of the 
bottom region. However, if a ?nger is detected in bottom 
region 302, demarcation line 308 can be moved doWnWard to 
decrease the size of the bottom region. Similar adjustments 
can be made for the top region 316, or any other edge regions 
(eg left or right side regions). 
[0040] As described above, contacts in bottom region 302 
can be treated as non-contacts independent from main region 
310, although in some embodiments contacts in the bottom 
region can be detected and used in conjunction With contacts 
in the main area. For example, if the contacts in bottom region 
302 move in a manner that is synchronous With or otherWise 
associated With movements in main region 310, the contacts 
in the bottom region can be recognized along With the con 
tacts in the main region as part of the gesture. 

[0041] FIG. 3b illustrates the recognition of tWo contacts 
having synchronized movements according to embodiments 
of the invention. In the example of FIG. 3b, if contacts 304 
and 312 move in a substantially synchronous manner With 
respect to each other, contact 304 can be recognized along 
With contact 312 as part of a gesture. Otherwise, contact 304 
can be ignored. TWo contacts moving “synchronously,” as 
de?ned herein, can include centroids moving at approxi 
mately the same speed and/or direction (either X andY com 
ponents together, or only the X or only theY components). In 
other embodiments, the synchronized movements of tWo con 
tacts can include touching doWn synchronously. Thus, even 
though one of the tWo contacts may touch doWn Within an 
edge band, if it touches doWn at substantially the same time as 
a contact touching doWn in the main region 310, the tWo 
contacts can be recognized as part of a gesture. 

[0042] FIG. 4 illustrates another exemplary exception to 
edge rejection according to embodiments of the invention. In 
the example of FIG. 4, at location (1), contacts 416 and 418 
caused by tWo ?ngers Within main region 410 move to the left 
as part of an intended drag operation. At location (2), contacts 
416 and 418 have reached the leftmost edge of main region 
410. If the drag operation is to continue, at location (3) a 
thumb can be placed doWn in bottom region 402, causing 
contact 420 to appear, In this embodiment, instead of being 
ignored, the tWo preexisting contacts 416 and 418 cause con 
tact 420 to be recognized as a so-called “drag lock” feature of 
the gesture. With the drag lock in place, the tWo ?ngers can be 
temporarily lifted off the touch sensor panel and touched 
doWn again toWards the center of main region 410 at location 
(4), Where the leftWard drag operation can continue. It should 
be understood that this edge rejection exception can also be 
applied to other gestures in main region 410, Wherein other 
contacts in the main region, optionally accompanied by 
movement, can cause subsequent contacts in bottom region 
402 to be recognized as part of a gesture. Alternatively, the 
subsequent contact in bottom region 402 can cause a change 
in the gesture recognized in main region 410. For example, a 
pointing function in main region 410 can be converted to a 
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drag function as soon as a contact is either detected in, or 
removed from, bottom region 402. 
[0043] FIG. 5a illustrates another exemplary exception to 
edge rejection according to embodiments of the invention. In 
FIG. 5a, stationary thumb 524 detected in bottom region 502 
plus ?nger 522 detected in main region 510 can be recognized 
as the start of a ?nger drag gesture, and can remain so as long 
as the ?nger moves While the thumb remains stationary. 
[0044] FIG. 5b illustrates yet another exemplary exception 
to edge rejection according to embodiments of the invention. 
In FIG. 5b, thumb 524 detected in bottom region plus ?nger 
522 detected in main region 510 moving simultaneously 
toWards each other can be recognized as the start of a pinch 
gesture. 
[0045] FIG. 50 illustrates another exemplary exception to 
edge rejection according to embodiments of the invention. In 
FIG. 50, tWo or more contacts 528 detected in an edge band 
(e.g. bottom region 502) can be interpreted as a gesture if the 
contacts have a certain predetermined spacing (e.g., the con 
tacts have centroids With an x-direction separation of betWeen 
1-3 cm). In this manner, for example, tWo ?ngers starting a 
scroll in the bottom region 502 (and then moving upWards as 
indicated at 530) Will immediately start the gesture instead of 
being ignored as edge straddles. 
[0046] FIG. 5d illustrates, hoWever, that in certain regions, 
tWo contacts occurring in an edge band can be ignored. In the 
example of FIG. 5d, tWo contacts 532 in side region 526 
occurring as a result of an edge-straddling palm can be 
ignored to avoid initiating an inadvertent scroll. 
[0047] FIG. 6 illustrates an exemplary touch sensor panel 
600 employing edge rejection With a variable Width edge 
band 602 according to embodiments of the invention. In the 
example of FIG. 6, the Width of edge band 602 can be depen 
dent on a major radius of contact 606. A large major radius 
(above a certain threshold) of a contact Whose centroid 610 is 
located Within edge band 602 can cause the edge band to be 
larger in order to better ignore a thumb as opposed to a 
?ngertip. The amount or percentage of the major radius above 
the threshold can be used to scale up edge band 602. Alter 
natively, the Width of edge band 602 may not be dependent on 
the major radius, but instead can be based on the identi?cation 
of a particular ?nger type. In some embodiments, the variable 
Width edge band 602 may have a non-uniform Width, and may 
be Wider along one or more edges of the touch sensor panel 
and narroWer along one or more different edges of the touch 
sensorpanel. For example, a bottom region 60211 of edge band 
602 may have a Width that is greater than that of side regions 
60219 and 6020 and top region 602d. 
[0048] FIG. 7a illustrates an exemplary trackpad 700 hav 
ing an integrated pick button according to embodiments of the 
invention. In the example of FIG. 7a, the trackpad 700 can be 
mechanically actuated by pushing on the trackpad to generate 
a “click” input to implement a mechanical pick button. Track 
pads With integrated pick buttons are described in FIGS. 
10-15 beloW. 
[0049] In the trackpad 700 of FIG. 7a, su?icient pressure 
anyWhere on the surface of the trackpad can cause the click to 
be generated, and thus the click itself is not determinative of 
the location of the click. Therefore, according to embodi 
ments of the invention, touch sensing on the trackpad 700 can 
be used to determine hoW a click should be interpreted. When 
a mechanical click is detected, the interpretation of the click 
and the resulting functionality initiated can depend on Where 
a touch Was detected on the trackpad. In the example embodi 
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ment of FIG. 7a, the trackpad 700 is partitioned into a primary 
click region 702 and secondary click region 704. When a 
touch is detected on the primary click region 702 along with 
a mechanical click from the trackpad, a left-click action can 
be initiated, for example. Similarly, when a touch is detected 
on the secondary click region 704 along with a mechanical 
click from the trackpad, a right-click action can be initiated, 
for example. The partitioning of the trackpad 700 can be 
implemented in ?rmware. 
[0050] The example of FIG. 7a shows equal-siZed primary 
and secondary click regions 702 and 704. However, in other 
embodiments, the siZe or area of the click regions may be 
unequal to account for intended usage patterns and avoid 
misinterpreted clicks. For example, because the secondary 
click region 704 may be less frequently used than the primary 
click region 702, the secondary click region may be made 
smaller and/or located in a region less likely to be clicked 
upon, such as the lower right corner of the trackpad 700. 
[0051] FIG. 7b illustrates an exemplary extension of the 
embodiment of FIG. 7a in which more than two click regions 
can be de?ned. In the example of FIG. 7b, in addition to 
primary and secondary click regions 702 and 704, a number 
of function key click regions 706, 708 and 710 can be de?ned. 
A click of the trackpad 700 along with a touch in any of these 
regions can initiate a corresponding action. Those skilled in 
the art will understand that because the partitions are imple 
mented in ?rmware, any number of regions, in any number of 
con?gurations, can also be employed. In further embodi 
ments, these regions can dynamically change in accordance 
with a particular usage of the computing device (e.g., in 
accordance with the application being executed or the user 
interface being displayed). 
[0052] Embodiments of the invention described above can 
be implemented using touch sensor panels of the types 
described in US. application Ser. No. 11/650,049 entitled 
“Double-Sided Touch Sensitive Panel and Flex Circuit Bond 
ing,” ?led J an. 3, 2007. Sense channels of the types described 
in US. application Ser. No. 11/649,998 entitled “Proximity 
and Multi-Touch Sensor Detection and Demodulation,” ?led 
J an. 3, 2007 can be used to detect touch and hover events. The 
resulting image of touch can be further processed to deter 
mine the location of the touch events, the identi?cation of 
?nger contacts, and the identi?cation of gestures as described 
in US. application Ser. No. 11/ 428,522 entitled “Identifying 
Contacts on a Touch Surface,” ?led Jul. 3, 2006, US. appli 
cation Ser. No. 11/756,211 entitled “Multi-touch Input Dis 
crimination,” ?led May 31, 2007 and US. application Ser. 
No. 10/903,964 entitled “Gestures for Touch Sensitive Input 
Devices,” ?led Jul. 30, 2004 All of the preceding applications 
referred to in this paragraph are incorporated by reference 
herein in their entirety for all purposes. 
[0053] FIG. 8 illustrates exemplary computing system 800 
that can include one or more of the embodiments of the 
invention described above. Computing system 800 can 
include one or more panel processors 802 and peripherals 
804, and panel subsystem 806. Peripherals 804 can include, 
but are not limited to, random access memory (RAM) or other 
types of memory or storage, watchdog timers and the like. 
Panel subsystem 806 can include, but is not limited to, one or 
more sense channels 808, channel scan logic 810 and driver 
logic 814. Channel scan logic 810 can access RAM 812, 
autonomously read data from the sense channels and provide 
control for the sense channels. In addition, channel scan logic 
810 can control driver logic 814 to generate stimulation sig 

Jul. 9, 2009 

nals 816 at various frequencies and phases that can be selec 
tively applied to drive lines of touch sensor panel 824 at a 
voltage established by charge pump 815. In some embodi 
ments, panel subsystem 806, panel processor 802 and periph 
erals 804 can be integrated into a single application speci?c 
integrated circuit (ASIC). 
[0054] Touch sensor panel 824 can include a capacitive 
sensing medium having a plurality of drive lines and a plu 
rality of sense lines, although other sensing media can also be 
used. Each intersection, adjacency or near-adjacency of drive 
and sense lines can represent a capacitive sensing node and 
can be viewed as picture element (pixel) 826, which can be 
particularly useful when touch sensor panel 824 is viewed as 
capturing an “image” of touch. (In other words, after panel 
subsystem 806 has determined whether a touch event has 
been detected at each touch sensor in the touch sensor panel, 
the pattern of touch sensors in the multi-touch panel at which 
a touch event occurred can be viewed as an “image” of touch 
(eg a pattern of ?ngers touching the panel).) Each sense line 
of touch sensor panel 824 can drive sense channel 808 (also 
referred to herein as an event detection and demodulation 

circuit) in panel subsystem 806. 
[0055] Computing system 800 can also include host pro 
cessor 828 for receiving outputs from panel processor 802 
and performing actions based on the outputs that can include, 
but are not limited to, moving an object such as a cursor or 
pointer, scrolling orpanning, adjusting control settings, open 
ing a ?le or document, viewing a menu, making a selection, 
executing instructions, operating a peripheral device coupled 
to the host device, answering a telephone call, placing a 
telephone call, terminating a telephone call, changing the 
volume or audio settings, storing information related to tele 
phone communications such as addresses, frequently dialed 
numbers, received calls, missed calls, logging onto a com 
puter or a computer network, permitting authorized individu 
als access to restricted areas of the computer or computer 
network, loading a user pro?le associated with a user’s pre 
ferred arrangement of the computer desktop, permitting 
access to web content, launching a particular program, 
encrypting or decoding a message, and/ or the like. Host pro 
cessor 828 can also perform additional functions that may not 
be related to panel processing, and can be coupled to program 
storage 832 and display device 830 such as an LCD display 
for providing a UI to a user of the device. Display device 830 
together with touch sensor panel 824, when located partially 
or entirely under the touch sensor panel, or partially or 
entirely integrated with the touch sensor panel, can form 
touch screen 818. 

[0056] Note that one or more of the functions described 
above can be performed by ?rmware stored in memory (eg 
one of the peripherals 804 in FIG. 8) and executed by panel 
processor 802, or stored in program storage 832 and executed 
by host processor 828. The ?rmware can also be stored and/or 
transported within any computer-readable medium for use by 
or in connection with an instruction execution system, appa 
ratus, or device, such as a computer-based system, processor 
containing system, or other system that can fetch the instruc 
tions from the instruction execution system, apparatus, or 
device and execute the instructions. In the context of this 
document, a “computer-readable storage medium” can be any 
storage medium that can contain or store the program for use 
by or in connection with the instruction execution system, 
apparatus, or device. The computer readable storage medium 
can include, but is not limited to, an electronic, magnetic, 
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optical, electromagnetic, infrared, or semiconductor system, 
apparatus or device, a portable computer diskette (magnetic), 
a random access memory (RAM) (magnetic), a read-only 
memory (ROM) (magnetic), an erasable programmable read 
only memory (EPROM) (magnetic), a portable optical disc 
such a CD, CD-R, CD-RW, DVD, DVD-R, or DVD-RW, or 
?ash memory such as compact ?ash cards, secured digital 
cards, USB memory devices, memory sticks, and the like. 
[0057] The ?rmWare can also be propagated Within any 
transport medium for use by or in connection With an instruc 
tion execution system, apparatus, or device, such as a com 
puter-based system, processor-containing system, or other 
system that can fetch the instructions from the instruction 
execution system, apparatus, or device and execute the 
instructions. In the context of this document, a “transport 
medium” can be any medium that can communicate, propa 
gate or transport the program for use by or in connection With 
the instruction execution system, apparatus, or device. The 
transport readable medium can include, but is not limited to, 
an electronic, magnetic, optical, electromagnetic or infrared 
Wired or Wireless propagation medium. 

[0058] FIG. 9a illustrates exemplary mobile telephone 936 
that can include touch sensor panel 924 and computing sys 
tem 942 for implementing edge rejection and the edge rej ec 
tion exceptions described above according to embodiments of 
the invention. FIG. 9b illustrates exemplary digital media 
player 940 that can include touch sensor panel 924 and com 
puting system 942 for implementing edge rejection and the 
edge rejection exceptions described above according to 
embodiments of the invention. FIG. 90 illustrates exemplary 
personal computer 944 that can include touch sensor panel 
(trackpad) 924 and computing system 942 for implementing 
edge rejection and the edge rejection exceptions described 
above according to embodiments of the invention. The 
mobile telephone, media player, and personal computer of 
FIGS. 9a, 9b and 90 can advantageously bene?t from the edge 
rejection and the edge rejection exceptions described above 
because implementation of these features can minimiZe unin 
tended operations While providing maximum functionality. 
[0059] As discussed above, some embodiments of the 
invention are directed to trackpads With integrated pick but 
tons. One example of a trackpad With an integrated pick 
button is described beloW With reference to FIGS. 10-15. 
HoWever, it should be understood that other trackpads or 
input devices having integrated pick buttons also fall Within 
the scope of embodiments of the present invention. 
[0060] FIG. 10 is a simpli?ed diagram of an exemplary 
touch pad and display according to embodimentsof the inven 
tion. In the example of FIG. 10, a touch-sensitive track pad 10 
can be a small (often rectangular) area that includes a protec 
tive/cosmetic shield 12 and a plurality of electrodes 14 dis 
posed underneath the protective shield 12. Electrodes 14 may 
be located on a circuit board, for example a printed circuit 
board (PCB). For ease of discussion, a portion of the protec 
tive shield 12 has been removed to shoW the electrodes 14. 
Different electrodes 14 or combinations thereof can represent 
different x, y positions. In one con?guration, as a ?nger 16 (or 
alternatively a stylus, not shoWn) approaches the electrode 
grid 14, the ?nger may form a capacitance With one or more 
electrodes proximate to the ?nger or may change existing 
capacitances betWeen one or more such electrodes. The cir 
cuit board/ sensing electronics (not shoWn) measures such 
capacitance changes and produces an input signal 18 Which is 
sent to a host device 20 (e.g., a computing device) having a 
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display screen 22. The input signal 18 is used to control the 
movement of a cursor 24 on a display screen 22. As shoWn, 

the input pointer moves in a similar x, y direction as the 
detected x, y ?nger motion. 

[0061] FIG. 11 is a simpli?ed perspective vieW of an exem 
plary input device according to embodiments of the inven 
tion. The input device 30 is generally con?gured to send 
information or data to an electronic device (not shoWn) in 
order to perform an action on a display screen (e.g., via a 

graphical user interface (GUI))ifor example, moving an 
input pointer, making a selection, providing instructions, etc. 
The input device may interact With the electronic device 
through a Wired (e.g., cable/connector) or Wireless connec 
tion (e.g., IR, bluetooth, etc.). 
[0062] The input device 30 may be a stand alone unit or it 
may be integrated into the electronic device. When in a stand 
alone unit, the input device typically has its oWn enclosure. 
When integrated With an electronic device, the input device 
typically uses the enclosure of the electronic device. In either 
case, the input device may be structurally coupled to the 
enclosure as for example through screWs, snaps, retainers, 
adhesives and the like. In some cases, the input device may be 
removably coupled to the electronic device as for example 
through a docking station. The electronic device to Which the 
input device is coupled may correspond to any consumer 
related electronic product. By Way of example, the electronic 
device may correspond to a computer such as a desktop 
computer, laptop computer or PDA, a media player such as a 
music player, a communication device such as a mobile 
phone, another input device such as a keyboard, and the like. 

[0063] As shoWn in FIG. 11, the input device 30 includes a 
frame 32 (or support structure) and a track pad 34. The frame 
32 provides a structure for supporting the components of the 
input device. The frame 32, in the form of a housing, may also 
enclose or contain the components of the input device. The 
components, Which include the track pad 34, may correspond 
to electrical, optical and/or mechanical components for oper 
ating the input device 30. 
[0064] Track pad 34 provides an intuitive interface con?g 
ured to provide one or more control functions for controlling 
various applications associated With the electronic device to 
Which it is attached. By Way of example, the touch initiated 
control function may be used to move an object or perform an 
action on the display screen or to make selections or issue 
commands associated With operating the electronic device. In 
order to implement the touch initiated control function, the 
trackpad 34 may be arranged to receive input from a ?nger (or 
object) moving across the surface of the track pad 34 (e.g., 
linearly, radially, angular, etc.), from a ?nger holding a par 
ticular position on the track pad 34 and/or by a ?nger tapping 
on a particular position of the track pad 34. As should be 
appreciated, the touch pad 34 provides easy one-handed 
operation, i.e., lets a user interact With the electronic device 
With one or more ?ngers. 

[0065] The track pad 34 may be Widely varied. For 
example, the touch pad 34 may be a conventional track pad 
based on the Cartesian coordinate system, or the track pad 34 
may be a touch pad based on a polar coordinate system. An 
example of a touch pad based on polar coordinates may be 
found in Us. Pat. No. 7,046,230 to Zadesky et al., entitled 
“TOUCH PAD FOR HANDHELD DEVICE”, ?led Jul. 1, 
2002, Which is hereby incorporated by reference herein in its 
entirety for all purposes. 












