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System and Method for a Portable Multimedia Client

by Matt Pallakoff
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Provisional Application # 60/508.980 filed on October 06. 2003
Provisional Application # 60/535,486 filed on January 09, 2004

FIELD OF THE INVENTION

!

[0001] The invention generally relates to hand-held electronic devices, and more
specifically to mobile wireless devices used to access information servers such as local area
networks and the World Wide Web (i.e. “the Web”) and mobile devices used to run software
applications commonly run on desktop and notebook computers (such as Web browsers,
spreadsheets, word proccssors, calculators, photo and video editors and viewers, stock
tracking, accounting, etc.). Some aspects of the present invention also are applicable to
mobile devices used to access portable television, digital content and multi-media (including
electronic books [sometimes called e-Books|, digital cameras, digital music or video players),
hand-held electronic tools (including measurement tools), or electronic-mechanical tools

(such as electronic drilling tools). among other types of hand-held devices.

BACKGROUND OF THE INVENTION

- [0002] Major wireless service providers such as Sprint PCS. Verizon. and many others

around the world. have spent tens of billions of dollars over the last several years upgrading
their nctwork infrastructure (and licensing spectrum) so that they can offer mobile Web

services in addition to mobile voice services.

[0003] However. a much discussed problem within the mobile device and wireless
service industries is that the “mobile Web™ user experience on today’s conventional

pocketsize mobile devices (€.g. PDAs and smart-phones) is generally much less compelling.
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useful. and enjoyable than the “real Web” enjoyed regularly by nearly a billion pcople around

the world on personal computers.

[0004] The mobile phone industry learned long ago that devices must be pocketsize and
relatively affordable to become widely adopted by mobile service subscribers. However,
because of display and man-machine-interface limitations of today’s conventional pocketsize
devices. most people consider the mobile Web experience on today’s conventional pocketsize
devices to be clunky. constrained. tedious, snd scraped-down compared to the real Web

experienced on desktop and notebook computers.

[0009) This problem is contributing to much slower adoption of mobile Web services
than has occurréd with mobile voice services over the last several ycars. (Some altemative
mobile data services. such as “text-messaging . have become popular, because those simple
applications are not significantly constrained by the display and man-machine-interface
limitations of today’s pocketsize mobile devices. Web access is a more demanding

application.)

(0006} A typical wireless mobile device contains a radio, which allows Internet data to
be transmitted to the device, and a display that can present content on an active surfacc of the
display. The displays are controlled by a display controller unit that may be implemented by
readily available general or special purpose computers. whereby the implementation details
are well known to those skilled in the art. Most Web pages are designed to be about $00
pixels wide. And on desktop computer monitors and laptop displays, uscrs typically open
their Web browsers to be around 800 pi>'<els wide or wider and around 600 pixels tall.
(Herein. a display. image or window that is 800 pixels wide by 600 pixels tall shall be -
referred to as 800x600 pixel.) But to keep mobile devices “pocket-size™. most of today s
mobile devices (such as data-enabled mobile phones and PDAs) use displays that arc
320x480pixel or smaller. which is too small to display more than about 1/3 of the 800x600
pixel area that people are used to seeing on desktop computers. That leads to an unsatisfying
Web browsing experience. because users have to constantly scroll to get to the information
they want. The low pixel count makes it hard for users to orient themselves and figure out
where the information they want is hiding on a Web page since they can only look at the page
“through a straw™ ( i.e_. through a tiny window). This is why. in a review of a popular brand of

hand-held computer with a 240x320pixel display. in the July 7. 2003. edition of eWeek. the
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reviewer noted that the device still suffers (along with the rest of the hand-held browser

world) from the fact that Web pages are not designed for low-resolution displays.™

(0007] In a few cases, mobile device makers have tried to address this problem, while
still keeping the device pocket-size. by using displays with very high pixel densities (i.e. very
small pixels) — pixel densities over 175 pixels-per-inch (which is refered to by the
nomenclature of 175 pixels-per-inch. 175 ppi, 175 dots-per-inch. or 175 dpi). But displays
with pixel densities tﬁat high tend to make it very hard to read Web page content (particularly
text) when the content is simply squeezed onto those displays because somce text can become

too tiny to read comfortably. if at all.

[0008] Some device makers use larger displays that have readable pixel densities (well

under 175 ppi) and plenty of pixels (sometimes 800x600pixel or more). but their devices

~ (which typically include buttons and controls on the frames surrounding the displays) are too

big to be considered “pocket size” - well over 6 inches in width or height or both.

[0009] -  Table I lists somc examples of known hand-held devices, their display pixel
counts, approximate pixel densities, and approximate display sizes (measured diagonally in ‘
inches). This list includes the approximate size and pixel density of each device’s display
only, not the full size of the complete device. The full size of each device is generally

considerably larger than the display size. since the devices generally include frames with

* buttons. controls and other components embedded. For example, the Casio MPC-501 Mini-

Tablet's display is 6.7 diagonal, and its framc includes mahy buttons to the right of the
display. so the full device.is 8.2 inches wide by 5.2 inches tall — much too big to be
considered “*pocket-size™ by many users.

Table 1 Some examples of known hand-held devices and their respective display configurations

Device. ' pixel count pixel density ~_display size (diagonal inches)

IPM Myfriend eBook © 640x960 150 ppi - 77
Millitech Saturn PDA . 640x480 200pp! 40"
Pogo nVoy Communicator . 320x240 114 ppi - 35
Cyberbank PC-ePhone 640x480 200 ppi 40"
Fupitsu LOOX T5/53W 1280x600 141 ppi 10.0"
e-Lab p40 IA Pad 1024x768 202 ppi 64"
Sony Clie PEG-NX80V 320x480 152 ppi 38"
Samsung iTodo Mega-PDA 800x480 187 ppt 5
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Agcess Tablet PC 768x1024 123 ppi 10.4"

Casio MPC-501 Mini-Tablet 800x600 149 ppi 6.7"

Palm Tungsten C 320x320 150 ppi 3

HP iPaq H5550 ‘ 240x320 105 ppi 38"

Nokia 7650 data-enabled phone 176x208 128 ppi 21

T-Mobile Sidekick(by Danger Inc.) 240x160 115 ppi 2.5"

Nokia Communicator 9110 640x200 150 ppi 44

DataWind Web access device  640x240 128 ppi 534"

[0010] Each of the moblle devices above and all known convenllonal hand-held mobile

devices today have some atmbute that makes Web access on that dev1ce uncomfortable for
most people or that makes the device too big to fit comfortably in most people’s pockets. For
example, the devices with displays whose pixel counts are 320x480 pixel or smaller simply
cannot display enough of a Web page: User’s have to scroll too much, and they suffer from
the disorienting “looking through a straw” phenomenon. On the devices with pixel densitics
over 175 pixels-per-inch (175 ppi). Web pages arc rendered to small for most people to
comfortably read smaller text on most pages (if they can read the text at all). The devices that
are over 6 inches (in width or height) are too big to fit comfortably in most people’s pockets.
Known devices using conventional displays are often larger in width or height than the
diagonal length of the displays, since the frames around the devices often are made large
enough to hold buttons and controls. The “Pogo™ device's frame does not include buttons or

controls. but the Pogo device’s display is only 320x240 pixel.)

[0011] Most of today’s mobile devices also have displays that are taller than they are
wide (sometimes referred to as “portrait™ orientation rather than “Jandscape™ orientation). So.
for example. the Sony CLIF, device mentioned above is only 320 pixels wide. which means
less than 40% of a typical Web page’s width is visible at any give timc. As noted above. the
resulting experience with these devices is that the user feels like they are looking at Web
pages “through a straw™. seeing just a small portion at a time, with extensive scrolling
required to browse the full page. This effect may be simulated by opening a Web page on a
desktop computer monitor and shrinking the Web browser window so that only a small

portion is visible.

~
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[0012] Even if the Sony CLIE with its 320x480 pixel display were changed to display
Web pages in landscape orientation — 480 pixels wide by 320 pixels tall — the portion of a
Web page visible at any given time is still too small to result in satisfying general purpose
Web browsing, in our experience. Such a device could only display 1/3 the number of pixels
that a user typically views on a desktop computer (e.g. 1/3 of 800x600 pixel). More
importantly, such a device is only 60% the width of a typical 800 pixel wide Web page. That
would certainly be better than trying to browsc a Web page on a device with a 160x160 pixel
or 240x320 pixel display. but our experiments (using Web browser windows shrunk to
various pixel dimensions) indicate that browsing with a 480x320 pixel wide display (let alone
all the current devices that have even smaller pixel counts) is too limiting to allow for
satisfying general Web access over extended periods of use. It still requires too much

scrolling and it still feels like “looking through a straw” at the Web pages.

[0013) There exist unresolved needs of many companies in the wireless service and
mobile device industries. Among these needs is the need to significantly improve the mobile
Web user experience on pocketsize devices. in order to attract more subscribers to emerging
mobile Web services. Several early mobile Web services failed in large part because potential
subscribers did not find the service compelling enough given the limitation of conventional
pockctsize devices. and they did not want to carry around non-pocketsize devices. (Examples
of these unsuccessful early mobile Web services include Monet Mobile, Omnisky,

GoAmerica, and Metricom’s Ricochet service.)

[0014) Some companies (such as Danger Inc.) offer services that attempt to shrink Web
content into a format more suitable for low-resolution displays (such as the 240x 160 pixcl
displays in devices designed by Danger Inc. for T-Mobile and other wireless operators).
However, most Web content is designed for much larger displays, and accessing shrunk or
transformed versions of most pages leads to display or interaction problems (ranging from
ugly formatting to broken interaction features) and results in a Web access experience that
most people find far less satisfying than accessing the Web on a desktop or notebook
computer. This. along with the ~looking through a straw™ phenomenon discussed above. are
among the reasons that very few people use today s hand-held devices to access the Web.
even though wireless Internet networks are now widely available (for example. from service

providers such as Sprint PCS. Verizon. T-Mobile. and AT&T Wireless in the U.S.. as well as
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most wireless operators in Europe and Asia). Today’s “wireless Web™, accessed through
today's hand-held devices, is simply nothing like the real Web that hundreds of millions of

people enjoy accessing on their desktop and notebook computers.

[0015) One device that takes a different approach than most others is the PC-EPhone by
a company named Cyberbank. The PC-Ephone uses a 4” diagonal display that is 640x480
pixels. That is enough pixels to display most of the width of a typical Web page. which is a
step in the right direction. However, to keep the device small. Cyberbank’s device squeezes
all of those pixels onto a display that is only about 4” diagonal, making the display’s pixel
density about 200 dots per inch (ppi). That means that about 80% of a typical web pagc’s
width (i.e. 640 pixels of a typical Web page’s 800 pixel width) is displayed on a display that
is less than 3.5 inches across. That makes the Web pages uncomfortably small for mo‘st
people, particularly when trying to rcad the text on most Web pages: Print on typical web
pages appears exceedingly tiny on the PC-EPhone device. Furthermore. even though
Cyberbank used a display with very high pixel density ( i.e. very small pixels), their device is
fairly tall (127mm tall) because it includes various buttons and controls on tﬁc face of the

device below the display.

[0016] Device makers typically usc traditional clectrical-mechanical controls (referred
to herein ;s “mechanical” controls), such as buttons, rollers, jog-dials, togglc switches, joy
sticks. and so on. as a means for allowing users to control functions on a device. And many
device makers have incorporated rollers or jog-dials to allow scrolling in at least one
dimension (usually just vertically). When a device only allows vertical scrolling, then content
that is wider than the display width (such as many Web pages) must be reformatted by the
device or by a remote scrver to fit horizontally onto the device’s display. and such
reformatting always changes the look of the page and often changes thc behavior of Web page
elements. A company named DataWind (www.datawind.com) recently developed a Web
browsing device with two roller controls for scrolling -- one roller on the right side of the top
edge of the device (for horizontal scrolling) and another roller on the right side of the device
(for vertical scrolling) -- and with a 640x240 pixel display. Having separate horizontal and
vertical scroll controllers is an improvement compared to only having a vertical scroll
controller. However. the DataWind's placement of the horizontal scroll controller along the

top edge of the device (rather than the bottom edge) is inconvenient and unnatural to many
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users because, when holding a device that is wider than it is tall, such as the DataWind
device. the user’s thumbs tend to rest along the bottom of the device. not along the top of the

device.

[0017] In view of the foregoing, there is a need for improved techniqucs for displaying

and interacting with multimedia information on hand-held electronic devices.

- BRIEF DESCRIPTION OF THE DRAWINGS

[0018] The present invention is illustrated by way of example. and not by way of
limitation. in the figures of the accompanying drawings and in which like reference numerals .

refer to similar elements and in which:

[0019] 'Fig. 1-A illustrates a f‘rom view of a portable electronic display device accordin‘g

to an embodiment of the present invention;

[0020] Fig. 1-B illustrates a left side view of the portable electronic display device

whose front view is shown in Fig. 1-A;

[0021] Fig. 2-A illustrates a front view of a portable electronic display device according
to an cmbodiment of the present invention. highlighting substantially independent touch
sensitive areas along the right and bottom edges of the device which the user can use to scroll
content vertically or horizontally simply by sliding a ﬁnger. or hand along the side or bottom

of the device:

[0022] Fig. 2-B and Fig. 2-C illustrate a right side view and bottom view. respectively.

of the portable electronic display device shown in Fig. 2-A:

[0023] Fig. 2-D illustrates a front view of a portable electronic display device according
to another embodiment of the present invention. [t highlights substantially independent touch
sensitive areas along the right. left. top. and bottom edges of the device. which the user can

use to control aspects of the device:

[0024] 'Fig. 3-A and 3-B illustrate a front view and bottom view. respectively. of a
portable electronic display device according to an embodiment of the present invention that
uses a touch scnsitive strip comprised ot a fairlv large number of small neighboring

independent sensors:
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[0025] Fig. 4-A illustrates the portion of a Web page viewable on a portable electronic
display device according to an embodiment of the present invention at the display’s native

resolution:

[0026) Fig. 4-B illustrates preferred effective pixel resolutions for a portion of a Web
page that the present display device can display, according to an embodiment of the present

invention.

[0027] Fig. 5 illustrates a 600x400 pixel portion of a Web page rendered at a preferred
144 pixels-per-inch (ppi) pixel density compared to the same portion rendered at 190 ppi:

[0028] Fig. 10-A and IO-B illustrate a front view and bottom view. respectively, of a
portable electronic display device according to another embodimentlof the present invention.
highlighting the incorporation of two touch scnsitive areas along the bottom edge and two
along the top edge. as well as touch sensitive areas on the left and right cdges — with all of the

touch sensitive areas being substantially independent from one another,

[0029] Fig. 11 illustrates a front view of a portable electronic display device according
to another embodiment of the present invention. In this case. the illustrated device uses four
substantially independent touch sensitive areas on the top edge, two on each side, and two on

the bottom;

(0030) Fig. 12-A and 12-B illustrate a front view and bottom vicw. respectively, of a
portable electronic display device according to another embodiment of the present invention.
in which. in addition to six substantially independent touch sensitive areas along the edges

(for sensing sliding or taping by a users hands). the device also incorporates a modifier spot:

{0031] Fig. 13-A illustrates a front view of a p(;rlable clectronic display device
according to a preferred cmbodiment of the present invention. This preferred embodiment has
two touch sensitive areas along the bottom of the device. one on the left side. and one on the
right side. cach of which is substantially independent of the others and each of which enables -
the device to detect the direction and approximate speed of a finger or hand sliding along that
touch sensitive area. so that the device can translate that into horizontal or vertical scrolling of
content being displayed on the device. This cmbodiment also incorporates a modifier spot

centered below the display. as well as a touch screen display:
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[0032] Figures 13-B, 13-C, and 13-D illustrate the bottom view, top view, and right side
view. respectively, of the portable electronic display device preferred embodiment shown in
front-view in Fig. 13-A:

[0033] Fig. 14-A shows a user clicking on a displayed item while simultaneously
pressing the modifier spot with a thumb according to a preferred embodiment of the present

invention:

[0034] Fig. 15-A shows the use of a modificr spot as a shift key while typing on a
virtual keyboard on a portable clectronic display device according to a preferred embodiment

of the present invention:

={0035] Fig. 15-B shows a typical virtual keyboard layout. including a “done” key that a

user can click when they want the device to stop displaying the viftual keyboard:

[0036] Fig. 16-A illustrates a front view of a portable electronic display device
according to another preferred embodiment of the present invention that is similar to the
preferred embodiment discussed for Fig. 13-A above but that also includes two additional

touch scnsitive areas on the top edge of the device;

[0037) Figures 16-B. 16-C, and 16-D illustrate the bottom view, top view, and right side
view, respectively, of the portable electronic display device preferred embodiment shown in
front-view in Fig. 16-A;

[0038] Fig. 17-A. 17-B. and 17-C illustrate the front view. bottom view. and right side
view, respectively. of a portable electronic display device according to another embodiment
of the present invention. with mechanical controls along the right and bottom edges used for

vertical and horizontal scrolling. respectively:

{0039] Fig. 18-A. 18-B. 18-C. and 18-D illustrate the front view. back view. top view.

and right side view. respectively. of a portable electronic display device according to another
embodiment of the present invention. This embodiment includes a touch pad on the back of

the device that is used to scroll or pan displayed content in two dimensions by moving a

tinger around the touch pad:

[0040] Fig. 19-A. 19-B. 19-C. and 19-D illustrate the front view. back view. top view.
and right side view. respectively. of a portable electronic display device according to another

cmbodiment of the present invention. This embodiment includes a touch pad on the back of
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the device (as in the embodiment illustrated in Fig. 18) as well as multiple touch sensitive

areas along some or all of the edges. and a modifier spot on the bottom edge;

[0041] Fig. 20-A illustrates the right side view of a portable electronic display device
according to another embodiment of the present invention. This embodiment includes a

screen cover that can flip open, and a touch pad (item 1810) positioned on the inside of the

screen cover when the screen cover is closed. Fig. 20-B illustrates the same embodiment with

the screen cover opened slightly. and Fig. 20-C illustrates the embodiment with the screen
cover completely open and flipped around to the back of the device with the touch pad
exposed out the back and the display 101 exposed out the front. In that “open™ configuration.

a user can use the touch pad. for example. to scroll or pan content being displayed.

[0042) Fig. 21 illustrates a perspective view from the upper right. a top view. and

perspective view from slightly below one preferred embodiment of the present invention.

(0043 Fig. 22-A illustrates a user scrolling content horizontally by sliding their thumb
along the bottom edge of a portablc electronic display device. according to a preferred

embodiment of the present invention.

(0044] Fig. 22-B illustrates a user scrolling content vertically by sliding their finger up
or down a side edge of a portable electronic display device, according to a preferred
embodiment of the present invention.

[0045] Fig. 23 illustrates a user causing a portable electronic display device to perform
some function by tapping a finger on the device's edge. according to a prefcrred embodiment

of the present invention.

[0046] Unless otherwise indicated illustrations in the figures arc not necessarily drawn

to scale.

SUMMARY OF TIIE INVENTION

(0047] To achieve the forgoing and other objects and in accordance with the purpose of
the invention. a variety of techniques rclated to an optimal method and device for portably

displaying information are described.

[0048] Means arc provided to achieve a portable electronic display device for

displaving information. which include means for displaving information content. touch sensor

10
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means for detecting a first pattern of touch, and means for detecting patterns of touch to either
control functions the portable electronic display device or to change the content displayed in

the display means.

[0049] One aspect of the present invention provides for portable electronic display
devices for displaying information in a display. which display device are configured
according to certain principles that tend to make more pleasurable the vie'wing of content in
the display. One embodiment of such a display device includes an outer casing that is
cffectively sized to be at most 5.75 inches in a first dimension .and‘ at most 4.5 inches in a
second dimension. and a visible display in the enclosure. which is sized to have an effective
pixel count of at least 520 effective pixels.in the first dimension and an effective pixel count
of at least 320 effective pixels in the second dimension, the display also has an effective pixel.
density of at most 175 effective pixels-per-inch (ppi) in the first and second dimensions. A

multiplicity of sub ranges within the above the ranges are also cfficaciously 'em.ployed.

[0050] : Yet other embodiments. are conf;;gured such that the effective pixel count in the
first dimension is inclusively between 520 and 720 effective pixels, and the effective pixcl
count in the second dimension is inclusively between 360 and 440 cffective pixels. and the
effective pixel density is ihclusively between 130 and 162 effective ppi, and the enclosure is
effectively sized to be at most 5.0 inches in the first dimension and at most 3.5 inches in the
second dimension. The enclosure isl also sized substéntially in the plane of the disi)lgiy, such
that there is no more than 0.45 inches between an outer edge of the enclosure and an outer
edge of the active surface. Likewise. a multiplicity of sub ranges within the ab(')ve the ranges

are also efficaciously employed.

[0051] In many applications. a preferred embodiment of the present invention the
display device is designed within a plus or minus 15 percent range centered about the

following center values of. for the enclosure. 4.6 inches in the first dimension. 3.1 inches in

effective pixels in the second dimension. and the center value of 144 effective ppi for the

effective pixel density.

?

[0052] Some ol the foregoing embodiments also include at least one control operable to
horizontally move content displayved and at least one control operable to vértically move

content displaved. where the vertical and horizontal controls operate substantially

11
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independent of one another. In some these embodiments. at least one of the at least one the
vertical controls is located at a right or left edge of the enclosure. and at least one horizontal
control is located at a bottom edge of the enclosure. Depending on the application these
controls may be touch sensors and/or mechanical controls. The touch sensors typically detect
patterns of touch such as. but not limited to. sliding or tapping touch along at least a portion
of the touch sensor. Embodiments may be configured such that engagement of the horizontal
or vertical controls move the content displayed in the display. respectively. horizontally or
vertically. In other embodiments. engagement of at least a portion of the horizontal or
vertical controls. such as tapping or sliding on a touch sensor. controls a function of the
portable electronic display df:vice. In embodiments having a touch screen display. a function
of the portable electronic display device may be similarly controlled. Typical functions

controlled include scrdlling and selecting displayed content.
7

[0053] Yet other embodiments of the present invention may include a touch-pad located
on a back-side of the enclosure or on a pivoting joint joined to thc enclosurc. A cover may be
joined to any of the foregoing embodiments. whereby the touch-pad. in some embodiments, is
located, instcad, upon an exposed side of the pivoting joint. The touch-pad may respond to

touch patterns similar to the touch screen or touch sensors. in some applications.

[0054] The forgoing embodiments may also include a user engageable context modificr
switch. which makes the display device responds differently to the first patterns of touch
when a context modifier switch is engaged by the user. In some cmbodiments. a context
modifier switch could be implemented as modifier spot in at least one portion of a touch
sensor. Any practical number of modifier spots or context switches may be implemented.
depending on the needs of the application. Other embodiments of the present invention exist
that instead of including a display. use the prescribed touch sensor configuration aspects in a
hand-held remote control. where any detected patterns of touch are communicated as control

commands to a remote controlling means.

[0055) A method of implementing a mobile information service is also provided. One
embodiment of the method includes the steps of providing to a customer the wireless enabled.
hand-held electronic display device. where the service provider establishes wireless
communications between the wireless hand-held device and an information server. .which

established wireless communications can communicate information from the information

12
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server to the wireless hand-held device. The service provider charges the customer an access
fee for this service. Some other embodiments further include the steps of running a web
browser on the wireless hand-held device for interacting with the information, and controlling
a web browser function by engaging the at least one touch sensor. Additional steps, in
alternative embodiments. include the step of charging to the customer an initial sign-up fce
and/or a fee for the wireless hand-held device. and may also include the step of configuring
the wireless hand-hcld device to automatically download the information from the

information server. the information being available for later viewing by the customer.

[0056] A method for controlling displayed information on a portable electronic display
device is also provided according to the principles of the present invention. An embodiment
of the method includes the steps of configuring a touch sensor located at an edge of the
portable electronic display device to detect a first pattern of touch. and detecting a pattern of
touch and responding By either controlling a function of the portable electronic display device

or by changing the content displayed in the display.

[0057] Alternative embodiments of the method further include the steps of detecting
another pattern of touch on at least one portion of the touch sensor, and responding to the
detection of the pattern of touch by controlling another function of the portable electronic
display device or'\‘by‘ changing the contcnt displayed in the display. Typical functions include,

for example, a web browser function.

(0058} Other featurcs, advantages, and object of the present invention will become more
apparent and be more readily understood from the following detailed description. which

should be read in conjunction with the accompanying drawings.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0059] The present invention is best understood by reference to the detailed figures and
description set forth herein. Embodiments of the invention are discussed below with
reference to the Figures. However. those skilled in the art will readily appreciate that the
detailed description given herein with respect to these figures is for explanatory purposes as

the invention extends beyond these limited embodiments.

{0060} The embodiments of the present invention incorporate novel, carefully balanced
combinations of pixel count ranges. pixel density ranges. and overall device size. as well as
man-machine-interface innovations. so as to optimize the Web experience on pocketsize

devices whilc keeping the devices relatively affordable.

[0061] Some ““counter-common-wisdom™ aspects of the present invention’s display-
related innovations are addressed first. The carefully balanced combinations of pixel count.
pixel density. and device size introduced by the present invention allow users to see much
more of a typical Web page in one glance than is possible on most of today’s conventional
handheld devices -- while still keeping the device pocket-size (i.e. as small as today’s typical
PDAs), still displaying Web page content crisply and at a large enough scale that even small
text is legible (e.g. about as legible as it would be when rendered on a desktop computer
monitor), and using relatively affordable display components. By contrast, all known
conventional hand-held devices either display too little of a typical Web page (inducing a
constrained “looking through a straw™ cxperience). or they render Web content at a scale that
makes text on many Web pages too small to comfortably read when displayed at the display’s

native resolution. or the device is too large to be considered pocketsize.

(0062} A gencrally accepted target window size for many Web content developers is
800x600 pixels. although Web pages are often somewhat wider and considcrably taller.
Almost anyonc who has tried accessing the Web on a PDA with a 240x320 pixel display
(which is a common PDA displays size) recognizes how frustrating it can be to access the
Web on a device with a display that can only show a small fraction of a typical Web page at

any given moment.

[0063] One might think that a simple solution for a device designer would be to
incorporate a very high pixel-count display onto the device — such as 1000x1000 pixel

display. However. contrary to common-wisdom. displaving more pixels (i.c. having a higher
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pixel count) does not necessarily improve image quality. In fact, having higher pixel counts
can degrade image quality. depending on other characteristics of the display and device. For
example. squeezing IOOOXIOOO p{xels into a pocketsize device requires using a very high
pixel density (i.e. very small pixels). but when content is rendered at the native resolution of: a
display with very high pixel density. content appears very small (so. for example, text on

many Web pages will appear too small to comfortably read).

[0064] . One might then assumc that the device could simply display images at a larger
scale (i.e. magnify it). at least when the user wanted to read smallcr text. A scaling function is
a useful feature in a Web browser. but there are two negative consequences 1o using a display
with very high pixel counts and densities and then éi(pecting the user to magnify images when

they want to make pageé legible:

[0065) First. bitmapped images on, Web pages (such as photograpﬁs) degrade when
magnified at a non- inte'ger multiple (such as at .l .3-times scale |i.e. 130%] rather than 7 times
scale [i.c. 700%]) because the magmﬁcatlon algorithm must mterpolate the color of the
fractional pixels. For example, if a two plxel smppct of an image consists of a black pixel
next to a white pixel. and that i lrpage is scaled by 50%, those two pixels become three pixels —
e.g. one black pixel, one white pixcl, and a third pixel whose color must be determined by the
scaling algonthm Regardless of the algorithm’s choice of color for the third pixel, the
magnificd snippet will not look like the orlgmal smppel because by definition the dlsplay
cannot render half of that third pixel black and half of it white. The third pixel will have to be
all black or all white (making the snippet unevcnly colored compared to the original smppet)
or the plxe] will have to be some other color that was not in the ori iginal snippet. Users tend to
perceive these transformations as making the new |mage blurry compared to the original.
especially‘ when the origindl bitmapped image includes text (as i's common on many Web
pages ,today"). One can verify this with r;lany image editing programs by scaling a crisp

photograbh or. postér'by a non-integer multiple. For text rendered by the device using fonts.

.intelligent font-size substiiution may allow more graceful scaling, but it will gencrally still be

imperfect because (as Web developers know well) not everv size of every font renders .

equally well.

[0066] - Sccond. the net result of this approach will be that users will generally scale

Web pages on displays that use very high pixel counts and densities so they can read text
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better. attempting (imperfectly) to simulate a display with a more moderate pixel count and
pixel density. However. everything else being equal. displays with higher pixel counts and
densities cost more than displays with lower pixel counts and densities (often substantially
more). and displays can represent a large portion of the overall dcvice’s cost. so using a
display with very high pixel counts and densities would make the device less affordable
without necessarily improving the user experience (and in many cases, degrading the user

experience.)

{0067] Based on these considerations and significant experimentation using accurate
simulations of ranges of display counts. display densities. and overall device sizes, it is
observed that the careful lgalance of display characteristics of the embodiments of the present
invention result in a substantially better Web experience on pocketsize devices than today’s
conventional pocket size devices while optimizing device costs as well. To optimize Web
access while keeping the device pocketsize. pixel counts and pixel densities must be
substantially higher than found on most of today's conventional pocketsize hand-held
devices, but substantially lower than found on larger-than-pocketsize tablets or on the few

high-end PocketPCs that have not used pixel counts and densities that are too low.

[0068] - Some novel and “counter-common-wisdom” aspects of the present invention's
man-machine-interface innovations are addressed next. Most conventional hand-held devices
borrow a “desktop™ user-intcrface metaphor form personal computers, where the user uses a
stylus (or a finger) to select and move items: and the user generally scrolls content by either
manipulating tiny scroll bars displayed on the device. or by opcrating a tiny roller or switch

(generally only able to scroll in a single dimension).

(0069] Several of the embodiments of the prcsent invention relate to the use of touch
sensors along edges or back of the device (used for scrolling) and the incorporation of -
modificr spots (which can be operated while simultaneously clicking a displaved item on the
touch screen to generate a different result than would occur if that item were clicked without
simultaneously pressing the modifier spot). These types of device design elements are

referred to herein as man-machine-interface elements.

[0070] As with the display related elements of the present invention. the man-machine-
interface innovations of the present invention substantially improve the user experience when

accessing content (particularlv Web content) on hand-held devices. compared (o today's
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conventional hand-held devices. The modifier spot elements allow users to instantly access
features that would otherwise réquire extra clicks or steps to access. The edge- or back-
located touch sensor elements allow users to sweep around Web pages almost as effortlessly
as sweeping one’s eyes around a printcd page. simply by sliding fingers along the edges or
back of the device — while also improving the device aesthetics and feel. and leaving more
room on the surface of the device for a larger display. These man-machine-interface
innovations help move from a desktop metaphor to a handheld-tool metaphor. which is more

appropriate for handheld devices.

[0071] Note throughout that with respect to pixel counts. the relevant characteristic
thereof is the pixel count at which images (such as Web page content) are effectively
displayed and viewable. For example, a device with a 200 ppi. 800x600 pixel display can
easily render Web pagc content at 100 ppi by ~binning” the 200 ppi pixels into 2x2 squares
and treating each little 2x2 square as a single “virtual™ pixel: But then the device would only
effectively be displaying. 400x300 pixels — too small to display a full Web page. (This is
sometimes referred to as “driving” the high-resolution display at a lower resolution. In this
example, the effective pixel count would be 400x300-and the effective pixel density would be
100dpi.) It should be noted that when a display with a given pixel count and pixel density is
referred to. it is intended to include displays that are driven to cffectively display content at
that pixel count and pixel density (even if the rpetho,d for doing this involves t;innipg groups
of smaller pixels together), with each effective pixel (however it is generated) being roughly
square. Hence. the terms “effective pixcl count™ and “effective pixel density™ shall mean.
respectively, the resultant pixel count and resultant pixel density that an observer sees.
independent of how the display (in hardware or software) is configured to render the resultant
visual effect. (Ideally each pixel’s height is exactly the same as that pixel’s width. but if the
pixels are not perfectly square then preferably they should be fairly close to square.) For
cxample. if it herein said that one embodiment of the invention includes a 600x400 pixel 144
ppi display. it is intended to mean the inclusion of devices with 1200x800 pixel 288 ppi
displays (or other high counts and densities) driven to present content at 600x400 pixel 144
ppi. Similarly. a device could have a display with 600 horizontal pixels and 800 vertical
pixels where each pixel is twice as tall as it is wide. and that device could ~bin™ the pixels 2x]1
to drive the display at 600x400 fairly square “virtual™ pixels. and it would be considcred an

example ot a 600x400 display ftor the purposes of this document.
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{0072] One aspect of the present invention is to find a balance of pixel dimension range.
pixel density range. and overall device size that allows users to see a substantial enough
portion of a typical Web page so that scrolling does not become tedious. while still keeping
the device pocket-size and easy to use even when standing. and while still making the pixel
density low enough (i.e.. making the pixels large enough) so that most people can still
comfortably read the text and view images on typical Web pages. Also, displays with fewer
pixels arc generally less expensive than displays wi.th more pixels. everything else being
equal. so using enough pixels to make Web access comfortable. but not so many pixels that
Web pages have to be magnified to be legible, optimizes the cost of the display while also
optimizing the user cxperience. (In hand-held devices. a good color display can reprcsent a
substantial portion of the overall cost of the device. so lowering the cost of the display also
lowers the cost of the entire device.) The present invention sets forth several new classes of
devices with displays that have a balanced range of pixel dimensions and pixel densities that
are unique among known hand-held mobile devices. particularly Web-enabled hand-held

wireless devices.

[0073] The present invention also exemplifies variations on these new classes of hand-
held mobile devices with unique features that help minimize the device size — particularly the
extent to which the device body, enclosure. or “frame” extends beyond the sides of the
display — while making thc Web access user expcrience more fun and intuitive. It should be
noted that when a device “body™ or “frame™ is referred to (e.g. 6 x5 inches). it is meant that a
rectangle that is 6 inches on one side and 5 inches on the other could fit around the device. not
neccssarily counting any antenna. or display cover. or case that the device might have,
thereby defining what is referred to as an effective size: ¢.g.. an cffective size of 6 x 5 inches
exclusive of protruding or (re ymovable members. including but not limited to. antennas.

covers. cases. or keyboards.

[0074] Fig. I-A illustrates a front view of a portable electronic display device according
to an embodiment of the present invention. Its display pixel count. display pixel density. and
overall size. are carefully balanced to optimize viewing content such as Web pages while
keeping the device pocket size. It lets users sec enough content at any given time to avoid
feeling constrained. without squeczing so much content in the given space that content

becomes too small to comfortably read. And by not squeezing more pixels than are optimal
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into the display. the cost of the display is kept to a minimum too. Fig. 1-B illustrates a left

side view of the portable electronic display device whose front view is shown in Fig. 1-A.

[0075] Shown in the Figﬁre is a device 100 with a display 101 that is 600x400 pixel.
144 ppi., and where the frame surrounding the display is relatively narrow all the way around
the display — less than 0.16 inch in this example. The display is 4.167 wide by 2.778 tall (i.e.
5 inches diagonally). and yet the entire exemplary device illustrated in Fig. 1 is less than 4.5
inches wide (i.c.. less than the 4.167-inch-wide screen plus a frame that extends no more than
0.16 inch to the left and right of the display at the widest pal.'t of the device) and less than 3.1
inches tall (i.e.. less than the 2.778 display height plus a frame that extends no more than 0.16
inch above and below the display at the tallest part of the device). 1t should be noted that the
foregoing balance of pixel count and pix.ell density is one not found on known mobile Web- -

enabled devices.’

. [0076] . This device example illustrated in Fig. 1 has no moving electrical-mechanical

buttons or controls on the front surface of the frame surrounding the display. which allows the
frame to be narrow around theldfsplgy. (.Hcrein the terms “electrical-mechanical” and
“mechanical” will be used interchangeably unless otherwise noted.) Of course. users need
ways to interact with content displayed on their mobile devices. Usually device makers add
electrical-mechanical controls to the frame surrounding the display (i.e., controls such as
dials. jog-dials [where a jog-dial is basically a roller controller that can also be pressed to -
make a selection], joy sticks. buttons. and so on. that have moving parts that get translated
into electrical signals that the device's electronics. firmware and software interpret as user

interaction with that content). In at least one case. the “nVoy Communicator” device made by

‘Pogo. the device maker did not include any electrical-mechanical controls. and instead has the

user interact with the content by using a stylus on a touch-sensitive display as on most PDAs.
By not including controls around the display. the frame around the display of the Pogo device
can be relatively narrov;_/ (roughly 0.3 inch) all the way around the display. including below
the dis'élay. keeping the overall device smaller than it wouI.cIi be if they added coptrols.
(Unfortunately. the Pogo device’s 3.5-inch tiiagonail display is only 320x240 pixel. so the,
device suffers from the inability to.allow users to comfortably access real Web conte}lt. zlls'

+

described earlier.)



(94

10

15.

WO 2005/008444 PCT/US2004/022849

[0077) The present invention reduces a user’s feeling the aforementioned “looking
through a straw” effect. One reason for occurrence of this feeling is that. by the time a user
scrolls from the left side of a typical Web page to the right side. little if any of the page that
was visible when looking at the left side remains visible when looking at the right side. so the
user tends to lose their place while scrolling. (In the case of 320-pixel wide display. none of a
typical 800-pixel-3wide Web page that is visible when viewing the lefi side of the page is
visible once the user has scrolled far cnough to see the right cdge of the page. Evenifa
device were made with a 480-pixel wide display. then only 160 pixels (at most) that are
visible when viewing the left side of a typical 800-pixel widc page remain visible once the
user has scrolled far enough to view the right side of that page: That is. the “overlap™ is 160.
With overlaps this small or smaller. it becomes hard for the user to picture the layout of the’
full page in their mind. This makes it hard to navigate a Web page while “looking through
the straw” of the low-resolution displays in today’s mobile devices. However. in one aspect
of the present invention. the observation is made that if a pocket-size mobile device’s
display’s horizontal pixel dimensions are raised to the point where the “overlap™ (i.e. the part
of a typical 800-pixel wide Web page that remains visible as the user scrolls frorh the left side
of the page to the point where they can see the right edge of the page) is at least 240
horizontal pixels (significantly higher than the overlap of today's mobile devices as noted
above) — and if the vertical pixel count is also sufficiently high (at least 320 pixels), but
preferably no higher than the display’s horizontal pixel count — then a display pixel-count
threshold is crossed such that the portions of typical Web pages visible at any time remain
large enough to enjoy comfortable general Web access. Whilc a 240-pixel overlap is the
minim/um required to cross this user-acceptability threshold if the vertical pi;el count is as
low as 320 pixels. an overlap of at least 400 horizontal pixels (half the width of a typical 800-
pixel Web page) achieves better results in many applications. To get a 240-pixel overlap. a
display would have to be at least 320 pixels wide. (520+520 - 800 = 240.) And to get a morc
ideal 400-pixel horizontal overlap. a display would have to be 600 pixels wide: That is. the
middle 400 pixels of an 800-pixc] Web page would remain continuously visible on a 600-
pixel-wide display as a user scrolls from the lett edge of the page to the point where the right
edge of the page becomes visible. The horizontal and pixcl counts embodied in the present

im ention shall be explained in more detail below.

/
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[0078] Based on experimentation using accurate simulations of ranges of display
counts. display densities, and overall device sizes. the observation is made that an ideal
balance of characteristics for a pocket-size hand-held device used for gencral Web access (i.e.
herein referred to as "mobile Web access™) is as follows: a horizontal effective pixel count of
600. a vertical effective pixel count of 400, an effective pixel density of 144 pixels-per-inch
both horizontally and vertically. and an overall device size of 4.6 x 3.1 inches. It is also
observed that the further from this set of characteristics a device gets. the less ideal it is as a
pocket-size hand-held device to be used for general Web access. but that devices whose
respective characteristics come within plus or minus 15% of each of those ideal display
counts. display densities. and overall device size. are better suited for Web access than any
known conventional hand-held mobile devices today. This is because when a device's
characteristics fall within plus or minus 15% of these carcfully balanced ranges, the device
size remains small enough to fit comfortably in most pockets and Hands; yet enough pixels are
visible to avoid the constraining “looking through a straw™ phenomenon; and the pixel density
is low cnough that Web content that.would be comfortable to view on a typical notebook
computer at about 18-21 inches (with a typical notebook computer display pi)fel density of
about 96 ppi) can be comfortably viewed on the device from a typical hand-held-device
viewing distance of about 12-14 inches, without requiring magnification and without some
content appearing uncomfortably small. Also the display cost (often a major part of the
device’s bill of materials) is optimized by not using substantially more bixels than is

necessary to provide this optimal Web viewing experience on a hand-held pocket-size device.

[0079] Note that 600 horizontal pixels minus 15% is 510 horizontal pixels, which is
slightly less than the 520 minimum horizontal pixel count referred to in the earlier guideline
that was combined with a minimum vertical pixel count of 320. As noted above. it is observed '
that this slightly lower minimum of 510 horizontal pixel count is acceptable when balanced
with a slightly higher minimum vertical pixel count of 340 pikéls (which is 400 vertical pixels
minus 15%) as well as a pixel density range of 144 ppi plus or minus 15%. The 520x320 pixel
portion of a Web page (166.400 total pixels) referred to in the earlier guideline is a smaller
portion of a page than a 510x340 pixel portion (173.400 total pixels). $o the 320x320 pixel
portion is referred to herein as the recommended minimum portion of a Web page that a
portable electronic display device (particularly one used for Web access) should be able to

display at native resolution.
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(0080] Fig. 4-A illustrates the portion of a Web page (i.e. 600 x 400 pixels) viewable on
a portable electronic display device according to an embodiment of the present invention at
the display’s native resolution. in comparison to the viewable portion of Web page on some
other types of devices. Fig. 4-B illustrates a 520x320 pixel portion of a Web page (item 405),
which is the recommended minimum portion of a2 Web page' that a portable electronic display
device should be able to dis;;lay at native resolution; and it illustrates a 600x400 pixel portion
of'a Web page (101), which is a recommended ideal portion of a Web page a portable
electronic display device should be able to display. according to an emboaiment of the present
invention. Moreover. Fig. 4-A and Fig. 4-B illustrate some of the foregoing points. Suppose,

for example. the dotted outline 404 were the frame of a typical 800-pixel wide 600-pixel tall

" Web browscr window. The small square 402 shows the portion of that Web page that could

be secn through a 160x160 pixel window (which is the pixel count dimensions used on many

* Palm OS devices). The slightly larger rectangle 403 shows the portion of that Web page that

could be seen through a 240x320 pixel window (which is the pixel count dimensions of many
hand-held computers that run Microsoft’s PocketPC operating system, for example). Both of
these windows 402 and 403 are just too small to enable decent general purpose Web access.
As noted, an aspect of the present invention is the observation that the minimum portion of a
Web page that a uscr needs to be able to see for reasonably enjoyable general purpose Web
access on a pocket-size hand-held device is 520x320 pixels. as shown by rectangle 405 in Fig.
4-B. In many embodiments of the present invention. a preferred pixel count dimension — one
where it is observed that most users can become quite comfortable accessing Web pages — is
around 600x400 pixels..as shown by rectangle 101 in both Fig. 4-A and Fig. 4-B. (A
600x400 pixel window happens to show exactly half the number of pixels as the typical
800x600 desktop Web browser window size previously referred to. and is three fourths as

wide and two thirds as tall as the 800x600 window size.)

(0081] Fig. 3 illustrates a 600x400 pixel portion of a Web page rendered at a preferred
144 pixels-per-inch (ppi) pixel density (item 501). as compared to the same portion of that
Web page rendered at about 190 pixels-per-inch (item 502). Most people find the sample text
on this page too small to comfortably read when rendered at 190 pixels-per-inch. This Fig.
illustrates why pixel co'unt is just one element of optimizing a display for a portable electronic
display device: The display’s pixel density (and éverall size) also must be carefully chosen.

Based on a survey of the field. it appears that no display maker yet makes a display with 600
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x 400 pixels at 144 pixels-per-inch, or within 15% of any of those dimensions — let alone one
that fits into a preferred pocket-size form-factor of about 4.6 x 3.1 inches. plus or minus about

15% in each dimension.

[0082) In accordance with the principles of the present invention. if the display pixel
dimensions exceeds certain thresholds, scrolling requirements are reduced enough (and the
overlap described above grows large enough) that the “looking through a straw” phenomenon
described above is mitigated enough to allo;v for enjoyable Web access on a pocket-size
device. But to keep the device small enough to be considered pocketsizé. yet keep displayed
content large enough to be readable. the display’s plXCl density also has to be constrained to a
certain range. After all if the device's display had a px‘(el density of (for example) 72 dotq—
per-inch (ppi), then a dlsplay that is (for example) 600 pixels across would have to be over
eight inches wide — too wide to be considered “pocket-size™. On the other hand. il the pixel
density were (for example) 190 dots- pcr-mch then 600 pixels (which is three quarters of a
typical 800-pixel- -wide page) would get squeezed into barely more than 3 inches across — (00
small for comfortable reading of text on most Web | pages. For example, Fig. 5 shows onc
portion of a Web page rendered at approxnmale]y {44 dpi in box 501 and that same portion of
a Web page rendered at appr0x1mate]y 190 dpi in box 502." For, many peoplc (perhaps most ¢
people), much of the text on Web pages like this becomes too small to read comfor’tably at
190 dpi, where as it is small but readabie at 144 dpi. For exarhple, compare the text to the ‘
right of the small photograph in box 501 to that same text in box 502. Hence. fora ;;ocketsize
mobile device to enable sustained enjoyable general Web acccss: then in addition to having a
display whose horizontal and vertical pixel counts fall into certain ranges. the display’s pixel
density (i.e. the pixels-per-inch) must also fall into certain ranges. The present invention
covers. among other things. hand-held mobilc devices (particula;*ly devices used for Web

access) whose displays embody sbe_ci_ﬁc ranges (one might call them specific balances) of

pixel counts and pixel densities. .

[0083] : Embodiments_‘invblving touch sensitive areas are discussed below. Many hand-
held devices have a touch sensitive area over the device's display referred to as a touch
screen. (Note that. throu;:hout this document. the terms “touch-sensitive screen™. “touch-
sensitive dlsplav . “touch screen”. “touch screen display”. and “touch display™ are

interchangeably used. whereby all are referring to the use of electronic components that allow
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a device to detect where and when a user touches a spot on the display.) The present invention
also includes embodiments with other types of touch sensitive areas that are positioned on the
edges or back of the device. rather than just over the display. Logically. a device controller
chip (where an application processor resides) will generally communicate with any touch
sensitive areas through one or more touch detector units (i.e. the circuitry. firmware. and/or
software used to either detect a pattern of touch on a touch sensitive area or to convert signals
from a touch sensitive area into a form that the controller can interpret). Those skilled in the
art will readily recognize how to use off-the-shelf solutions to implement the one or more
touch detector units used with the various types of touch sensitive areas employed by the
present invention. Depending on the application. for example. a touch detector unit can be
incorporated into a device's main controller chip (e.g. using system on a chip [SOC]
technology). integrated into a module that includes an application processor, implcmented as
a separatc ASIC. integrated into the touch display’s electronics. or implemented in other
ways. A multiplicity of known architcctures exists o carry out the touch detection aspect of

the present invention.

[0084] The present invention defines a ncw approéch for enabling users to interact with
content such as Web pages on hand-held devices. This approach enables more éleg_ant looking
devices that are expected to be more fun and intuitive to use than other devices (particularly
when accessing content presented by Web browsers and other applications commonly used on
desktop and notebook computers. when this approach is combined with the carefully balanced
ranges of pixel counts and pixel densities called for in the other embodiments\des'cribed in
this description of the present invention). Moreover, this new approach can allow the device
maker to minimize the overall device size by keeping the entire device so it is not much larger

than the size of the display.

(0089 A characteristic of this new approach is to include one or more touch-sensitive
arcas on or near the edges. such as. by way of example. and not limitation. the ends or sides.
of the body of the device (preferably strips along the bottom. left. and right edges of the
device. and possibly along the top edge as well) on which the user can tap or swipe a finger to
control the device in various ways. For example. since a typical Web page is over 600 pixels
wide and over 400 pixels tall. then when the page is displaved at full scale on a display that is

600x400 pixels. then only part of the page will be visible on the display at any given time -
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just like viewing the Web page in a 600x400 pixel window on a computer. The same is true
for other types of content. such as spreadsheets and word processor documents. (Fig. 4 helps
illustrate this: The outline 404 suggests the full 800 pixel width of a typical Web page,

compared to a display 101 that shows 600 pixels across.)

{0086] While scrolling on most small devices is tedious (sometimes involving
manipulating tiny scroll bars displayed on the screen). scrolling or panning content on a
device with touch-sensitive edges can be much more efficient and enjoyable. A device that
has touch-scnsitive edges can be programmed to scroll or pan content (including Web pages)
when the user simply slides their linger along the touch-sensitive edges - e.g. scrolling
vertically when the uscr slides a finger along a touch-sensitive area running along a vertically
oriented edge of the device body (see item 201 in Fig. 2-A and see Fig. 22-B), or scrolling
horizontally by sliding a finger along a touch-sensitive area running along a horizontally
oriented edge of the device body (s:ee item 202 in Fig. 2-A and see Fig. 22-A), or even
allowing the user to simultaneously scroll horizontally and vertically by simultaneously

sliding fingers along both horizontal and vertical edges.

[0087] A preferred embodiment of this type of device could (and should) still include a
touch-sensitive display (like most PDAs), but with this new approach some of the most
common functions a user does when interacting with a content-viewing device (such as
turning it on and off. bringing up common menus, and scrolling content. among other possible
functions) could be done more cfficiently (and more enjoyably) by tapping or sliding fingers
on the edges of the device. One useful function on a device used for Web browsing would be
to let the user show or hide a URL text box (which shows the current Web page URL and
allows the user to type a new URL) or other non-Web-page items (such as a palette of icons.
menus. text representing common Web browser commands such as “Back™ - to go back to
the previous page. and so on) when the user taps or do.uble-taps on a spot on a device. The
device can fill its display with Web content most of the time. and then when the user, needs
the URL box or one of the other hidden items. the user could just tap the top of device (for
example) to make those items appear. When the user is done us’ing those items. another tap -
can hide them again. This makes optimal use. of the relatively limited display real estate on

pocketsize devices. A few related preterred device and method embodiments will be
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described below. Fig. 23 illustrates a person tapping on the side of a device with a touch

sensitive area on its side.

[0088] Generally, when a user interface is designed to encourage users to view some
action (such as sliding a finger along a touch sensor or manipulating some other control) as
moving the display frame over a fixed page of content behind the display then that movement
is referred to as “panning”; and when a user interface is designed to encourage users to view
some action as moving the page of content behind a fixed display frame then that movement
is referred to as “scrolling™. In general. in contexts where panning or scrolling is appropriate,
preferred embodiments of the devices described in this description of the present invention
that have touch-sensitive edges should be programmed to “pan” the frame in the direction that
the finger moves along a touch sensitive edge (which would make the content appear to move
in the opposite direction of the finger's movement) rather than appearing to scroll content in
the same direction that a user slides their finger. because “*panning™ will be more intuitive
than “scrolling™ on these types of devices. But a designer can choose to support either
panning or scrolling or both. When scrolling being enabled by some mcchanism is referred to
herein, it is implicitly meant that panning could also be enabled by that mechanism, at least
because it is just a matter of the device designer programming the device to move the content
in the reverse direction. Furthermore, whercver a single term such as “scrolling™, “scroll™,
“panning”, “pan”. and so on is employed. then unless otherwise explicitly stated, the term is
intended to broadly mean either scrolling or panning — i.e.. movement of thc content within
the frame in whichever direction the device maker prefers for the given context. Since this
“touch-sensitive edges™ concept can benefit interaction with a wide range of mobile devices.
the present invention includes coverage of mobile devices enhanced with touch-sensitive
edges even when those devices contain displays whose pixel counts and densities are not in
the ranges preferred for Web access devices. discussed above. For example. even a
messaging device with a 320x240 pixel display could-benefit from the touch-sensitive edges

invention described in this description of the present invention.

(0089] Fig. 2-A illustrates a front view of a portable electronic display device according
to an cmbodiment of the present invention. highlighting substantially independent touch
sensitive areas along the right and bottom edges of the device which the user can use to scroll

content vertically or horizontally simply by sliding a tinger or hand along the side or bottom
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of'the device. Fig. 2-B and Fig. 2-C illustrate a right side view and bottom view, respectively.
of the portable electronic display device shown in Fig. 2-A. Fig. 2-D illustrates a front view
of a portable electronic display device according to another embodiment of the present
invention. l;[ highlights substantially independent touch sensitive areas along the right. left.
top. and bottom edges of the device. which the user can use to control aspects of the device
(such as scrolling content or making items appear or disappear on the display) by sliding or

tapping on the touch sensitive areas.

[0090] Sensor technologies are often designed to only detect a single point of contact on
the sensor at any given moment. Such touch scnsors are referred to herein as “simple” touch
sensors. Note that. h'erein. such a “simple” touch sensor .co.uld either merely.be capable of '
detecting whether it is. being touched or not, or it could be capable of identifying the position
along the sensor where it is being touched at any given moment (or the direction and/or speed
ofa fmge'r sliding along the sensor). The term “‘simple” is used herein 011]); in refcrence to

such sensors being unable to identify.two or more simultaneous points of contact along the

sensor at a given moment.

[0091] Fig. 10-A and 10-B illustrate a front view and bottom view, respectively, of a

‘portable electronic display device according to another embodiment of the present invention,

highlighting the incorporation of two touch sensitive areas along the bottom edge and two
along the top edge, as well as touch sensitive areas on the left and right edges — with all of the
touch sensitive areas being substantially independent from one another. Even if all of these
touch sensitive areas were implemented using simple touch sensors (as defined above), with
this positioning ot substantially independent touch sensitive areas. if a person were to hold
onto this device with their left hand (as illustrated in Fig. 22-A). the person’s left hand can
stay in contact with touch sensitive areas on the top-left. left. and bottom-left edges without
atfecting the ability of the touch sensitive areas on the top-right. right. and bottom-right edges
to sense s:lidir_]g or tapping. Similarly. if a person were to hold the device with their right hand.
coming in contact with the right side touch sensitive arcas. the device could still detect taps .
and slides/on the left-side sensors. - | . - K | L |

(0092] ~ Note that throughout the present detailed description the terms "edgé" and
“edges™ are used somewhat broadly. For example. thé’se touch-sensiﬁye areas could cover

parts of the front surface around the display near the edges of the device body (as illustrated.
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lor example. by touch-sensitive areas 1001 and 1005 in F ig. 10-A and Fig. 10-B), or they
could cover areas on the left, right. top. or bottom sides of the device without extending onto
the front surface of the device (as illustrated, for example, by touch-sensitive areas 1001 and
1005 in Fig. 13-A. -B. and -D). or they could cover areas on the front surface of the device
that are near the edges (without actually extending over the edges). or they could cover areas
on edges of the device connecting the back surface to the sides, or they could cover various
combinations or subsets of these areas or areas on or near the sides and edges of the device.
If the device is designed to let the user hold one part of the device while operating the device
and viewing content on the display. while the display itself perhaps extends away from the
part being held (c.g. on a hinge or slider or some other means). then the edges that this
document is refefring to are the cdges along that part of the device that the user‘ normally
holds when operating the device. Ideally, to maximize the front surface arca of the device
that can be dedicated to the display (i.e., to minimize the overall device size while
maximizing the display size), not much of the device’s front surface should be sct aside for

these (non-display) touch-sensitive areas.

[0093] Note that one benefit to placing part or all of each edge sensor on the side. top,
or bottom of the device (as opposed to on the edge of the front surface of the device) is that
when the user presses on the sensor, it tends to push the device into the other hand (thc hand
holding the device) rather than out of the hand - especially when operating a sensor on the
right or left side of the device. It should be noted that these touch-sensitive areas along the
device's edges are herein sometimes referred to as touch-sensitive “strips™. Tt should be also
noted that in cases where therc are two adjacent touch-sensitive strips (such as those
illustrated in Fig. 13-B items 1001 and 1002) a device maker may choose to have the right
side of one strip (such as item 1001 in Fig. 10-B) almost touch the lcft side of the adjacent
strip (such as item 1002 in Fig. 10-B): or the device maker may choose to Icave a substantial
gap between the two adjacent strips (as illustrated in Fig. 13-B by the gap between the left
touch strip 1001 and the right touch strip 1002 running along the bottom of the device). Also
note that when the position of a “touch sensor™ or “touch-sensitive area” is described as “on
the edge™” or on the surface™ (or similar terms). it is intended to mean the area on the surface
of the device where contact is detected by a sensor responsible for detecting the position of
contact within that area (e.g. so the device can réspond to tapping. sliding a finger. or other

contact on that area). [t should be noted that the actual touch-sensitive electronic component
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responsible for sensing touches on that area could be embedded below the surface of the
device (for example. using a capacitance sensor or other type of electronic sensor that can
sense contact and contact position through a surface material). Those skilled in the art will
readily recognize how to use existing technologies to implement the touch sensitive areas

used in the various embodiments of the present invention.

(0094) Also. note that the term “scroll” is broadly used here. so as to allow for whatever
type of content movement across a display that a device maker or software engineer wants the
user to be able to control in a given context ( e.g. “scrolling™. ~“panning”. “dragging.
~dragging a selection area™. and so on). The main point here is that the device includes touch
sensitive areas on the surface of the device other lﬁan the display that can allow the user to

control the device and content displayed on the device in various fun and intcresting ways.

[0099] In some preferred embodiments, the touch sensitive areas would be placed along
edges (preferably rounded or beveled so they feel good on the finger) that transition from the
device's front surface over to the sides of the device. For example, Fig. 2-A and Iig. 2-B
illustrate a device 100 with a vertically oriented touch-sensitive strip 201 that extends from
the surface areabf the device body to the right of the display 101 to partway down the right
side of the device (see item 201 in Fig. 2-B) — covering much of the rounded edge that
connects the surface to the side of the device. Similarly, Fig. 2-A and Fig. 2-C illustrate a
horizontally oriented touch-sensitive strip 202 that extends from the surface arca of the device
frame just below the display 101 to partway down the bottom of thc device (see item 202 in
Fig. 2-C). Fig. 2-D illustrates a preferred embodiment that places touch-sensitive strips on the
top 203 and left 204 front edges of the device. as well as the right 201 and bottom 203 front

edges shown in Fig. 2-A. 2-B. and 2-C.

(0096] Various embodiments of this new approach shall be explained in more detail
below.. Various kinds of touch-sensitive sensor components have been used in clectronic
devices. including various types of capacitive sensors. resistive sensors. and electro-magnetic
sensors. among others. Most notebook computers include small touch-pads that allow users
to move the cursor around. 3M Corporation is a leading maker of capacitive and r;:sistive
sensor components and matcrials that are integrated into electronic devices to let users control

aspects of those devices by moving their finger across the sensor material. Apple Computer

~
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makes a line of “iPod” music players. including models that use touch sensitive dials and

buttons on the face of the device.

[0097] Some of the new types of devices described in this description of the present
invention incorporate touch-sensitive areas along the edges (e.g. on or near the sides) of their
device bodies (i.e. enclosures). Since these are mobile devices. the user is often going to hold
a given device in his or her hand. So parts of the users hands are likely to be in contact with
parts of those touch sensitive areas of the device even as the user uses a free finger (or
whatever) to tap or swipc on other parts of thosc touch sensitive areas of the device. Even
when some parts of a touch-sensitive edge are being touched by the hands that are holding the
device. these devices should be able to detect when ‘thc user taps or swipes a finger along

another part of that edge.

[0098] As noted earlier, the present detailed description of the invention includes
descriptions of devices that include two or more independent touch sensors positioned around
the device in ways that allow a user to control the device in various ways by touching (e.g.
tapping, sliding a finger along, or touching in some other way) some sensor (or sensors) while
the device has the ability to ignore one or more other sensors that might happen to be
simultaneously in contact with the user. where each of said sensors can be (but does not
necessarily have to be) a “simple™ touch sensor. Again, the term “simple™ is used here to
refer to a sensor that can only detect contact at one point at a time along the sensor (rather
than being able to simultaneously detect and report contact at two or morc spots on that

sensor at a given time).

[0099] " Note that a device maker can provide a means for a user to explicitly indicate
whether some sensors should be ignored (such as a menu or other software user interface
element. or cven a button or switch in device embodiments that allow for extra controls): A
right-handed user could hold the left side of the device illustrated in Fig. 13-A with their left
hand‘while using their right hand to click on items on the display's touch screen and to tap or |
slide fingers on the touch sensors 1002 and 1005 on the right side of the device. so that user
could choose to have the device ignore the touch sensors 1006 and 1001 on the left side — just
to be sure the device does not interpret incidental contact by the left hand on the left-side
sensors 1006 and 1001 as attEmpts to scroll or otherwise operate the device. An altcrnative to

providing a means for explicit specification of which sensors to ignore is to use software that
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automatically ignores contact.other than taps and slides (e.g. contact that hasn’t changed for
the last fraction of a second). so thal contact with a hand that is merely holding the device will
automatically be ignored. In this alternative scenario, the device may occasionally
misinterpret contact with the hand holdmg the device as a tap or a slide. but generally the
effects will be minimal — e.g. a bit of inadvertent scrolling or a URL bar appearmg or hiding -

and generally another fairly ef] fortless movement by the user can undo the inadvertent action.

(00100} Another aspect of the present invention relates to a modrﬁer spot as described
below. Most computer keyboards include useful “modificr™ keys or buttons. (Ilerein the
terms ~key™ and “button” are used interchangeably.) A modifier button is a button that is held
down at the same time that another key is typed to chanoe the resulting action or behavior
that would normally occur when that other key is typed without the modifier key also being
held down. For cxample. the “Shift” key found on most keyboards is a modificr button:
When the “A™ key is typed alone. the lower-casc letter “a”™ is usudlly typed: but when the "A™
key is typed while the -Shift™ modifier key is being held down. the upper-case letter “A” is

. typed. Other modifier keys found on some keyboards include a “Control” key (sometimes

labeled “Ctrl”), an “Alternate” key (sometimes labeled “Alt”), and an “option” key, among
others. In addition. one can think of the right-click button found on the “mouse” peripheral
attached to many modem computers (particularly computers runnmg the Windows OS
operating system) as a modifier button. For example. when a user ‘clicks on a link ina Web
browser. by using the mouse to move the cursor over that link and pressmg the left mouse
button. then typically the Web browser simply loadsﬁthe Web page (or other content) to whrch
that link refers; but when a user “right clicks™ on that link. by using the mouse to naove the
cursor over that link and pressing the T ght mouse button. then the Web browser generally
behaves differently than it would wrth a left click — such as popping up a menu of commands
that are relevant for the current contut (e.g. a "context- -sensitive menu’ that could contain
commands such as “open hnk in new wmdow . “bookmark IhlS link...” and ~email this
link..."). Thcretore ‘the right mouse button modrﬁes the behavror that occurs when the user
clicks oni an item drsplayed on the screeil. compared to what would happen when the user left-

clicks on that item.

(00101} The present aspect of the present invention arises from the observation that

hand-held devices with touch screens (i.e.. displays that let people click on displayed links or
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buttons just by pressing on them with a stylus or a finger) should also include at least one
modifier button outside of the display such that a behavior can be produced when the user
simultaneously presses a modifier button and a spot on the touch screen (see F ig.14-A and
Fig. 15-A) that is different than the behavior that would be produced when the user touched

that spot on the touch screen without simultaneously pressing the modifier button.

[00102] Modifier buttons are also referred to herein as “modifier spots” or “modifier
switch™ or ““context modifier switch™. No known conventional hand-held mobile device today

incorporates modifier spots.

[00103) In the present invention. each modificr button can be implemented using either a
physical electrical-mechanical switch (which also are herein referred to as a “mechanical
switch”. “mechanical button™. or “mechanical control”. since it has moving parts), or using a
touch-sensitive electronic component (i.e. a touch sensor) with no moving parts (e.g. using a

resistive or capacitance sensor).

[00104] In particular, embodiments of the present invention that use touch-sensitive
edges (to ease scrolling), are expected to benefit further by including an additional modifier
spot below the display, centered horizontally. Fig. 12-A and Fig. 13-A illustrate a couple
preferred embodiments that include “modifier spots™ 1201. (These preferred embodiments

will be described in more detail below.)

[00105] Note thatwhen the phrase “no moving parts™ is used herein, it refers to no
significant perceptible movement —i.e.. s the uscr generally cannot see or feel the
movement. It should be appreciatcd that some types of touch sensor electronic components
that are here considered to have “no moving parts” actually have elements that are separated
by a very small distance and that come together when the user presses on the touch scnsor —
but the distance is designed to be so small that the user generally does not see or feel that
movement. In this sense. most touch sensors. such as those sold by Synaptics and Quantum
Rescarch Group. are considered to have “no moving pérts". By comparison. the types of
clectrical mechanical switch buttons used on most hand-held devices ~ such as the row of
buttons at the bo;tom of the front surface of Palm Vx PDAs — are designed to provide
significant tactile fcedback and to travel a distance that the user cah see and feel. whereby

such buttons arc here considered to have moving parts.
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100108] Fig. 14-A shows a user clicking on a displayed item while simultaneously
pressing the modifier spot with a thumb according to a preferred embodiment of the present
invention. In a prefcrred embodiment of the present invention. this can result in a context-
sensitive menu appearing. as illustrated in Fig. 14-B. This is analogous to what happens when
a user of a standard Windows PC “right-clicks™ on an item (i.e. positions the cursor over a
displayed item and “clicks™ with the right button of the mouse). In particular. Fig. 14-A
illustrates how a user could use a thumb to touch a modifier spot 1201 on one of our preferred
embodiments while simultaneously using a finger to click on a link 1401 displayed on a touch
screen 101. so as to modify the behavior that would occur if the user had clicked on that link
without simultaneously touching thc modifier spot. As illustrated in Fig. 14-B. a device
designer should program the device to pop up a menu 1402 (preferably a context-sensitive
menu), in appropriate contexts. when the user “clicks™ on an item on the display (i.e., touches
that item with a finger or a stylus) while simultancously pressing the modifier spot with

another finger.

[00107] Note that Fig. 14-A and Fig. 15-A shows a user pressing the modi(ier spot with
the thumb of the same hand that is clicking on a displayed item, as appropriate for the
preferred embodiment illustrated in Fig. 14-A and Fig. 15-A. But the user could press the
modifier spot with any finger or thumb of either hand. In particular, for some embodiments, if
the user were using a stylus to click on ;;lisplayed items, the user might prefer to use a finger
of the hand holding the device to press the modifier spot, particularly if the mlodiﬁer spot
were implemented as a mechanical button and located at a position on the device's edge
where the user could easily depress the modificr button with a finger or thumb of the hand

that is holding the device.

[00108] Fig. 15-A shows the use of a modifier spot 1201 as a shift key while typingon a
virtual kevboard on a portable clectronic display device according to a preferred embodiment
of the present invention. It is analogous to using a standard computer keyboard: When a key
on the virtual keyboard is clicked without simultaneously pressirig the modifier spbt. the
lower case version of the character corresponding to that key is typed. But when the key is
clicked while simultaneously pressing the modifier spot (which is acting like a shift key in
this context). the upper case version of that character is typed. Referring to It is fairly

common for devices with touch-screens to be able to display a “virtual™ kevboard on which
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the user can “type” by clicking on displayed character keys. Fig. 15-A shows a virtual
keyboard 1501 as it might appear on one of the preferred embodiments in the present
invention. In this example. the display 101 presents the virtual keyboard so it appears on top
of a Web page with a text box 1502. The user is using the virtual keyboard to type text into
that text box. In this context. it is a good idca for the device's modifier spot to act as a “Shift”
key. If the user clicks on. say, the U™ key on the virtual keyboard 1501 without
simultaneously pressing the modifier spot. then the lower case letter “u” should get typed in
the text box. But if the user clicks on the “U’" key while simultaneously using a different
finger (on either hand) to press the modifier spot 1201, then the upper case letter U™ should
be typed. In this context. it is desirable for the device to display the label “shift”™ 1503 (or

display a symbol representing “shift™". such as an up arrow) right above the modifier spot.

[00109] 'Fig. 15-B shows a typical virtual keyboard layout. including a “done” key that a
user can click when they want the device to stop displaying the virtual keyboard. The Figure
illustrates one example of a virtual keyboard that can be displayed on the touch screen of a,
device. to allow typing. (Since a virtual keyboard is merely an image displayed on the screen.
it is relatively easy for device makers to program the device to display virtual keybbards of
various sizes, colors, shapes, configurations, supported languages, and so on. A ;ievice can
also be programmed so as to allow a user to choose from a several virtual keyboard options.)
It is useful to include a key that the user can type to indicate when they are finished using the
virtual keyboard — such as the key labeled “done™ 1504 in this example. For example, when a
user clicks in a text box. such as item 1502 in Fig. 15-A. the device can display the virtual
keyboard 1501 to allow typing. After the uscr has typed some characters. then when the user
types the “done™ key 1504 (in Fig. 15-B), the device can hide the virtual keyboard until it is

necded again.

{00110] It should be noted that embodiments of the present invention that include touch-
sensitive edges but which do not include an explicitly designated modifier spot could still
support modifier spots. For example. such a device could be programmed to modify the
behavior of a click on a point on the touch-sensitive display when the user simultaneously
touches one or more of the touch-sensitive edges in some way defined by the device maker.
But the feature is easier for users to understand and remember if the devicc has a clearly

identified modifier spot.
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[00111]

In embodiments of the present invention that include touch sensitive edges (e.g.

used for scrolling) and a modifier spot. it is preferable that the modifier spot also be

implcmented

using a touch sensor (independent from the touch sensitive edges). In these

embodiments. the touch sensitive edges would be implemented using touch sensors that are

capable of detecting sliding (e.g. the position or direction of a finger sliding along the sensor).

whereas a modifier spot could optionally be imptemented using a touch sensor that can

merely detect whether or not it is being touched at a given moment (which may be slightly

less expensive than sensor components capable of detecting sliding).”

[00112]

Fig. 18-A. 18-B. 18-C. and 18-D illustrate the front view. back view, top view.

and right side view. respcctively. of a portable electronic display dcvice according Lo another

cmbodiment of the present invention, This embodlment includes a touch pad on the back of

the device that is used to scroll or pan dlsplayed content in two dimensions by moving a

finger around. the touch pad. The touch pad on the back of the device is independent of any-

touch screen on the front of the dev1ce over the dlsplay The touch pad on the back of the

device can be used to scroll or pan contcnt while the touch screen on the front of the device

can be used to select displayed 1tems As shown, the device 100 has a display 101 on its front

surface, like other embodiments discussed in thm description of the present invention. And

that displdy would have a transparent touch screen over it, like other embodlments discussed

here (and like touch screens found over the displays on most PDAs), which a user can use to

sclect a link. button or other displayed item simply by touching the displayed item (e.g. with a

finger or stylus). What differentiates this design. illustrated in Fig. 18, is an additional touch-

pad 1810 on the back of the device that is used to scroll or pan displayed content in two

dimensions (and optionally used to move a cursor) but that is not used to select items: ftems

may be selected using the separate touch screen that.is on top of the display 101 on the front

of the device (or by other means that a device maker may choose to implement such as one or

more extra buttons or other types of controls used tor item selection). By separating the

content movement control from the content selection control. and by enabling movement of

the content in s-ubstantially any direction (e'g. along angles as well as up or down) by simply,

moving a finger along a touch-pad 1810 in the direction one wants to move the content. a

device can enable very quick and intuitive navigation and interaction with Web pages and

other content.
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(00113] Fig. 19-A. 19-B, 19-C, and 19-D illustrate the front view, back view. top view.
and right side view. respectively. of a portable electronic display device according to another
cmbodiment of the present invention. This embodiment includes a touch pad on the back of
the device (as in the embodiment illustrated in Fig. 18) as well as multiple touch sensitive

areas along some or all of the edges. and a modifier spot on the bottom edge.

[00114] " Fig. 19 illustrates an exemplary device that. in addition to the back touch pad
1810. has several touch sensitive areas 1903. 1904. 1905. and 1906 that can be used to sense
tapping or touching. so the device can respond by performing certain functions in response to
a tap. double-tap. or other simple types of touching on one or more of those touch-sensitive
spots. For example. a tap on item 1904 or item 1903 in a device like that shown in Fig. 19
could make a URL box and a palette of icons representing common Web browser functions
appear or disappear; and a double-tap on item 1905 or item 1906 could turn the device on or
off (e.g. toggle between “awake™ and “asleep”). (Note that, unlike the touch-strips on some
of the other devices described in this description of the present invention, the touch-sensitive
areas discussed here. and illustrated by item 1903. 1904, 1905, and 1906 in the embodiment
illustrated in Fig. 19, do not necessérily have to sense sliding since the back touch-pad can be
used for scrolling: To sense tapping and related simple “on-off™ or “off-on” transitions, the
side sensoré just have to sense whether they are being touched or not. That may allow device
developers to use slightly less expensive scnsor technology.) Fig. 19 shows just one
configuration of such touch sensitive areas: Their could be more or fewer of those touch
sensitive areas. and they could be placed in other positions on the device, so long as (for these
embodiments) the device also has a touch pad on the back and a display with a touch screen
on the front. Such devices can also include one or more “modifier” spots 1201 ( which is
another use of a simple touch scnsitive arca that just needs to sense “off-on™ and “on-off”
transitions) that works in the same way as discussed above when Fig. 12 and Fig. 13 were

described.

[00115] Fig. 20-A illustrates the right side view of a portable electronic display device
100 according to another embodiment of the present invention. This embodiment includes a
display cover 2001 that can rotate oper on a hinge 2002. and a touch pad 1810 positioned on
the inside of the display cover when the display cover is closed over the display 101. Fig. 20-

B illustrates the same embodiment with the screen cover opencd slightly. and Fig. 20-C
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illustrates the embodiment with the screen cover completely open and flipped around to the
back of the device with the touch pad exposed out the back and the display 101 exposed out
the front. In that “open” configuration, a user can use the touch pad. for example. to scroll or

pan content being displayed.

[00116) To optimize the ergonomics of these devices that have a back touch pad (e.g.
item 1810 in both Fig. 18 and Fig. 19), these devices should generally be programmed to
respond to movement of the user’s finger on the back touch-pad by moving displayed content
in the same directions as the finger moves. whether that’s up. down. left. right. on an angle. in
circles. or along essentially any other path: In this way. the user feels as if they are just
pushing the ~page” of content around within the frame of the device. 'Fo.r example. if the user
is looking at a Web pagc that is too large to display all at oncé at normal scale given the
device's pixel count. and the uscr wants to take a look at content that is off to the lower right
of the lowér-right comner of the frar-'ne. then the user can slide their finger along the back
touch-pad toward the upper left of the device, and the content would pan in that direction,

revealing that content.

(00117) Note that one alternative way to allow scrolling of displayed content (which is
not incompatible with those covered here) is to let the user move the content around simply
by touching a point on the touch screen over any part of the displayed content that is not a
link. button. or other selectable item, and then dragging their finger as though they are
dragging the content around within the frame. However. that can lcad to users accidentally
clicking on selectable items when the user really just wanted to move the content. Therefore.
for embodiments of the present invention that include touch sensitive areas along the edges or
back. it is generally preferable to use those touch sensitive areas to move content while a

touch screen (over the display) is used to select displayed items.

{00118] Among companies that scll touch sensitive components and technologies that
can be used in devices described in this description of the present invention are Quantum
Research Grodp (based in 1lamble. England) and Synaptics (based in San Jose. California.
U.S.A.). Companies such as these have basic capacitive and resistive sensors for sensing
whether an area is being touched. and slider sensors for sensing where along a strip a user is
touching. and two-dimensional touch pads for sensing where in a two dimensional area a user

is touching. Some of these components have the nice characteristic that they can be placed
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beneath the surface of the device and still work. so a device designer can make the sensors

invisible or seamless. if they want.

[00119] Note that in all the device embodiments described here. the devices can include
extra elements or components not covered here. For example. the device illustrated in Fig.
13-A. includes a card slot 1310 for adding memory or i/o devices (such as a plug-in bluetooth
radio or a camera). Embodiments could contain multiple slots. as well as a wide variety of
other types of ports (such as headset jacks or battery-recharge power plugs) or other extra
features (such as speakers. LEDs that indicate whether the device is within range of a radio

transmitter. and more).

[00120] Obviously all device embodiments can also optfonally include a display cover.
The cover could. for example. be attached by a hinge (attached at a number of ;;laces on the
device), or it could snap on, or slide on. or connect to the device in any number of ways.

Note also that terms such as “program™, “programmed”, and “programming” are used broadly
herein when referring to means a device maker uscs to store instructions that define the
behavior of the device in response to the user manipulating controls on the device (including
controls with no moving parts. such as touch sensors and touch screens). In this sense, a
device maker can “program;' the device using any combination of sofiwarc. firmware.
programmable logic chips, application-specific integrated chips (ASICs), RAM, ROM, flash

memory. or any other means with which hardware and software engineers arc familiar.

[00121] Note also that certain aspects of the present invention — including those that
allow a user to control some behavior of a device by sliding a finger along touch-sensitive
surface areas on the sides of that device — can be used in a wide range of devices. including
electronic books (e.g. e-Books). digital cameras. digital music players. digital video players.
portable television. remote controls. and hand-held electronic tools (including measurcment
tools) and electronic-mechanical tools (such as electronic drilling tools). That is why the

most of the embodiments described below refer broadly to “devices™ (rather than just to hand-
held computers or PDAs). An application for these new classes of devices is for Web access
devices — which can be referred to as “personal Web™ or “pocket Web™ clients or devices. |
(Such personal Web devices can optionally include other teatures. of course — such as

cameras. TV receivers. global-positioning capabilities. and so on.)
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[00122] A wireless service provider could create and offer a mobile Web service
specifically targeting devices with the display and control characteristics of the device
embodiments of the present invention. i?or example. a particularly compelling new type of
mobile Web service involves distributing pocket-size hand-held devices to subscribers. where
the devices have. for example. local-area radios (such as Wi-Fi radios) or wide-area- radios
(such as 3G cell radios) or both types of radios. and the devices have touch-sensitive displays
that show between 480 and 800 pixels horizontally (inclusive) and between 320 and 600
pixels vertically (inclusive), and the devices have touch sensitive cdges (and optionally touch-
sensitive backs) for controlling the devicc (as described earlier), and the devices have a Web
browser abplication. In the present embodiment. the service provider ch&gcs the subscribers
a monthly fee (and optionally charge an initial sigﬁ_ up fee or a charge for the device |
hardware. or both). Since this scrvice embodiment uses the devi;:e embodiments of the
present invention, this service allows users to get better access to the Web than they can from
other pocket-size deviceﬂs (such as qell phones or PDAs wiih smaller screens) in a large
number of placés (at home, at work, or on the road), while still kceping the device to a small
sizc. A few embodiments of this proposcd mobile Web .servi'ce will be described in some

detail below.

[00123] * A small hand-held device with a relatively high-resolution display and easy to
use input mechanisms. such as the devices embodied by the present invention, is suitable as a
general-purpose remote control. A few embodiments of this remote-control system shall also

be described in some detail below.

[00124] "Note that wireless versions of any of the device embodiments discussed here
could be implemented with any type of wireless transceiver. including Wi-Fi. WiMax.
Bluetooth. Utrawideband. ccllular. inf.rared. other types. or a combination of multiple types of
transceivers. Device makers could even implemcht the device embodiments described in this
description of the present invention without any built-in radio (e.g. when making a standalone
PDA or other device that need not necessarily have wireless access). altholugh that makes the

device less compelling than wireless-enabled devices.

(00125] Fig. 17-A. 17-B. and 17-C illustrate the front view. bottom view. and right side
view. respcctive.ly. of a portable electronic display device according to another embodiment

of the present invention. This embodiment includes one mechanical control (c.g. a roller
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control) along the bottom edge for controlling horizontal scrolling of content being displayed
and a second substantially independent mechanical control along the right edge for

controlling vertical scrolling of that content.

[00126) Having separate horizontal and vertical scroll controllers is an improvement
compared to only having a vertical scroll controller. If a device designer wants to use
multiple mechanical controls for scrolling (e.g. one for vertical scrolling and one for
horizontal scrolling). then. in many applications. the horizontal scroll control is suitably
placed on the bottom of the device (as illustrated in Fig. 17-A. item 1702). This placement
allows the user to hold the device naturally. with thumbs supporting the device from the
bottom. ;md still comfortably opcrate the horizontal control 1702 with a thumb and the
vertical control 1705 with a finger. By contrast. when the horizontal control is placed on the
top edge of the device. then it becomes more awkyvard to switch between operating the
horizontal control and operating the vertical control. So in addition to the main innovations
documented here (involving touch sensitive controls), a small class of improvements for
designs using these kinds of mechanical scroll controls will also be described in some detail

below. /

{00127] It s'hould also be noted that. for many applications, the use of touch sensitive
strips is expected to make scrolling easier and more precise than using mechanical controls
such as rollers and buttons. In-part, this is because, with a touch strip, a user can slide their
finger all the way up and down (or back and forth) along the touch strip and the device can
map that full movement to scrolling content from one end of a Web page’s scrolling range to
the other: whereas with a roller control (particularly a small one like those found on typical
mobile devices that use roller controls). the user can only roll the roller about the width of the
roller — usually less — before having to lift their finger to reposition it on the roller in order to
roll the roller some more. As a result. it usually requires many of these roll-and-reposition-

and-roll-some-more sequences to scroll through a Web page. which can get tiresome.

[00128] The present invention additionally covers variations on the embodiments
covered here that add components such as speakers. microphones. headset jacks. camera
jacks. power jacks. vibration motors. LEDs. extra little displays or LEDs (e.g. to signal
strength. battery power left. time. or other information). and other ports. connectors. controls.

or components typically found on smart-phones or PDAs. except (of course) when an
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embodiment description explicitly exclude such a feature. One natural extension of these
devices is to make them cell phones (as well as best-of-breed Web and multimedia viewing

devices). Some of the embodiments described below relate to this extension.

[00129] T'he first class of embodiments of the present invention to be discussed here has
the following characteristics: Each device that is a member of this class of embodiment has
overall body (i.e. enclosure) dimensions within plus or minus 15% of 4.6 inches in a first
dimension (e.g. horizontally) and within plus or minus 15% of 3.1 inches in a second
dimension (e.g. vertically): its display has an effective pixel count within plus or minus 15%
ol 600 effective pixcls in a first dimension and within plus or minus 15% of 400 effective
pixels in a second dimension; and its display has an effective pixel density within plu? or

minus 15% of 144 effective pixels-per-inch (ppi) in cach dimension.

[00130] (For example. a device whose front view is 4.7x2.8 inches. with a 640x360pixel
150ppi display. would fit within this first class of embodiments; and so would a device that is

4.6x3.1 inches with a 600x400pixel 144ppi display.)

(00131} The next class of cmbodiments of the-present invention has the following
characteristics: Each device that is a member of this class of embodiments has a display that
presents content at a horizontal pixel count of 520 or more pixels and at a vertical pixel count
of 320 or more pixels. and at a maximum pixel density of 175 ppi; and the device's overall
body dimensions are no more than 5.75 inches in one dimension (i.e.. height or width) and no-
more than 4.5 inches in the other dimension (i.e.. width or height). Note that in this
description of the present invention. when referring to a hand-held device being A'inches in
one dimension and B inches in the other dimension. or AxB inches. then unless otherwise
specified. it is referring to the largest two dimension of the device. which are generallyl the
vertical and horizontal dimensions (i.e. how tall and wide the device is) when looking at the
surface of the device that contains the main display. In many of the embodiment descriptions
herein. the third dimension of the device — the device’s thickness — is not explicitly limited
because it is generally assumed to be relatively small compared to thc other dimensions of the

device (e.g. less than 2 inches) unless otherwise specified.

(00132] The 5.75x4.3 inch dimensions arc considered by the present invention to be an

upper bound to keeping the mobile devices ~pocket-size”. although preferred embodiments
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would be smaller than that maximum (e.g. closer to 4.6x3.1 inches. which could be

considered *‘palm-size”).

[00133] Before describing the next class of embodiments of the present invention a few

‘pomts should be clanﬁed as follows. As with all the new embodiments and classes of devices

dmclosed in this description of the present invention, the devices in this first class of devices
can optionally have one or more additional smaller displays. as long as the main display used
for displaying content conforms to the constraints described for that embodiment and class of
devices and as long as the overall device dimensions conform to the constraints described for
that embodiment and class of devices. In each of the descriptions of embodiments and new
classes of devices in this device. when the dCSCl'lptl()n refers to “the display™. it is referring to
:he device's main display. On devices with just one display, the “main display™ is that one
display. On devices with more than onc display. the main display is generally significantly
larger than any other displays on the device, since the main display is the display that is
designed to be uscd most often for displaying the richest content that that device can display.
As an example of a device that inclludes multiple displays, quite a few “flip-style” mobile
phones today have a small display on their outside that can present the time. date. incoming
caller ID, and sometimes even small images, without the user having to open up the flip-

phone to-turn on and look at the main display.

[00134] It is not uncommon for mobile devices to have physical features (such as
keypads, controls. displays. or other iypes of features) that can slide. flip. rotatc. or swing on
hinges. so that the device can have multiple configurations. The term “content-access
configuration”. as used below. is meant to refer to any conﬁgmatlon in which a given device
can be when that device is being used to access content on its main display. If a given device.
in any of its content-access configurations. falls within the constraints of any of the
descriptions of new classes of devices or embodiments in this description of the present
invention. then that device is covered by the present invention. even if the device can also be

used or stored in other configurations that are not covered by the present invention.

[00135) [n all descriptions of new classes of devices and embodiments in this description
of the present invention. the overall device measurement constraints in these descriptions
must account for the device's main display and for any of the device's control features that

are used to interact with the device when the device is being used to access and interact with
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content on its main display (e.g. buttons, joy sticks. keypads, keyboards. or other controls).
However. in all descriptions of new classes of devices and embodiments in this description of
the present invention. the overal] device body measurement constraints described are not
meant necessarily to account for antennas or for parts of the body surface that exist primarily
to accommodate antennas. (For example. a device whose dimensions otherwise comply with
one of the embodiments of the present invention, but which includes a big extra bump to
accommodate an antenna. still complies with the given invention embodiment.) The overall
device body measurement constraints in these descriptions are also not meant necessarily to
account for 91mple dlsplay covers. For example. if a device designer mcludes a simple
display cover that swmgs or slides out to the side of the display when the user wants to use
the display. then the extent to which the cover sticks out to the side of (or above or below) the
rest of the device when the cover IS open does not have to be factored into the ovcrall device
body mcasurement constramts rcferred to in these descriptions. The overall device body
measurements are also not meant necessarily to account for penpheral or accessory features
(i.e., features other than the m‘ain display and contrpl features) that are easily extended,
retracted, or removed by the user. such as styluses, memory and i/o cards, leather device

cases. and so on.

[00136] * The displays in the ncw classes of devices and embodiments described herein
can be touch-sensitive if the device maker chooses. just as the dlsplays on most PDAs today
are touch-sensitive (i.e. touch screens). (That is. the displays can have touch- sensmve surface
elements that detect when and where the user touches the display with a stylus or a finger. so
the user can. for example, select dmplayed |tems like button images and Web page links. )
Preferred embodiments of all of lhe device embodlments covered in the present invention

include touch-sensitive dlsplays but an embodiment of the present invention is not required

1o lnclude a touch-sensitive display unless otherwise specnﬁed in the description of that

embodlmem.

[00137) _'Notice that a gfven de'vice's size constraints, combinf;d with its display'é pixel
densitv limitations. can imply upper bounds on the display’s horizontal and vertical pixel
counts. For example. a device whose overall body width is 5.75 inches (e.g. in any .
contiguration where the display is being used to access rich content such as Web pages). and

whose display's pixel density is 175 ppi. could have no more than 5.75 x 175 = 1006 pixels
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across that display. since by our definition the device's body completely contains the device's

display.

-

{00138] The next class of embodiments of the present invention has the following
characteristics (a subset of the previous class): Each device in this class of embodiments has a*
display with a horizontal pixel count between 520 and 800 pixels and a vertical pixel count
between 320 and 600. and a maximllxm pixel density of 168 ppi. and overall body dimensions

no more than 5.25 inches in one dimension and no more than 4 inches in the other dimension.
i

[00139] Note that throughout this document. when a range such as “between X and Y™ is
specified then the reader should assume that the range is inclusive of X and Y unless stated
otherwise. For example. in the device class description just described. the pixel horizontal

count is between 520 and 800 inclusive.

[00140] The next class of embodiments of the present invention has the following
characteristics (a subset of the previous class): Each device in this class of embodiments has a
display with an effective horizontal pixel count between 520 and 800 effective pixcls, and an
eff{ective vertical pixel count between 360 and 600 effective pixels. and an effective pixel
density between 122 and 166 effective ppi; and the device’s enclosure dimensions are no

more than 5.2 inches in one dimension and no more than 3.8 inches in the other dimension.

[00141] The next class of cmbodiments of the present invention has the following
characteristics: Each device in this class of embodiments has display characteristics fitting
one or more of the classes of embodiments described above. and (in addition) has at least one
horizontal scroll control. and at least one vertical scroll control. where the vertical and

horizontal scroll controls are substantially independent from one another.

[00142] The next class of embodiments of the present invention has the following
characteristics: Each device in this subclass of embodiments has the same characteristics as
the previous class of embodiments described abovc: and (in addition) has at least one
horizontal scroll control along the bottom edge of the device. and at lcast one vertical scroll
control along the right or left edges of the device (which could include a vertical scroll control
on both the right and the left edges). where the vertical and horizontal scroll controls are

substantiallv independent from one another.
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[00143] A notable subclass of this class of embodiments of the present invention has the
following characteristics: Each device in this subclass of embodiments has the same
characteristics as the previous class of embodiments described above. and in addition, at least
one of the horizontal and one of the vertical scroll controls are implemented using touch

sensors instead of mechanical controls.

[00144] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a color display with a horizontal
pixel count between 550 and 780 pixels and a vertical pixel count between 350 and 550. and a
maximum pixel density of 160 ppi. and overall body dimensions no more than 5.25 inches in

one dimension and no more than 3.875 inches in the other dimension.

[00145] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a color display with horizontal
pixel count between 560 and 720 pixels and a vertical pixel count between 350 and 520, and a
maximum pixel density of 155 ppi, and overall body dimensions no more than 5.1 inches in

one dimension and no more than 3.75 inches in the other dlmensmn

[00146] Another class of embodiments of the present invention has the fol]owmg
characteristics: Each device in this class of embodiments has a color display with horizontal
pixel count between 560 and 640 pixels and a vertical pixel count bctween 360 and 480, and a
maximum pixel density of 152 ppi; and overall body dimensions no more than 4.95 inches in

one dimension and no more than 3.7 inches in the other dimension.

[00147] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a display that presents content at
a horizontal pixel count between 520 and 640 and at a vertical pixel count between 320 and

480. and at a pixel density between 110 ppi and 160 ppi.

[00148] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a display that presents content at '
a horizontal pixel count between 520 and 620 and at a vertical pixel count between 340 and

440. and at a pixel density between 110 ppi and 175 ppi.

{00149 Another class of embodiments of the present invention has the following

characteristics: Each device in this class of embodiments has a display with a horizontal pixel
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count between 360 and 640 pixels and a vertical pixel count between 360 and 480. and a
maximum pixel density of 172 ppi: and the frame (i.e.. the part of the device body
surrounding the display) extends up. left. and right beyond the display edges by no more than

0.5 inch and extends down beyond the display’s bottom edge by no more than 2 inches.

[0015Q) Herein. when it is said that the frame surrounding the display extends no more
than a given distance beyond a given edge of the display. it is meant that there is no more than
that given distance between the outer edge of the device’s enclosure (i.e. body) on that side of
the display and the outer edge of the active area of the display on that side of the display
(where the “active area” is the part of the display component that can present changeable
image pixels visible to the user). The term “active surface™ anc? “activc area” are used

interchangeably herein.

{00151] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a display with a horizontal pixel
COLlﬁt between 560 and 640 pixels and a vertical pixel count between 360 and 480, and a
maximum pixel density of 172 ppi and a minimum pixél density of 135 ppi; and the frame
(i.e.. the part of the device body surrounding the display) extends up, down, and left beyond
the display edges by no more than 0.5 inch and extends right beyond the display’s right edgc

by no more than 1.5 inches.

[00152] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a display with a horizontal pixcl
count between 560 and 640 pixels and a vertical pixel count between 360 and 480. and a
maximum pixel density of 172 ppi and a minimum pixel density of 135 ppi: and the frame
extends up. down. and right beyond the display edges by no morc than 0.5 inch and extends

left beyond the display’s left edge by no more than 1.5 inches.

[00153] ©  Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a color display with a horizontal
pixel count between 560 and 640 pixels and a vertical pixel count between 360 and 480. and a
maximum pixel density of 152 ppi: and the frame extends up. left. and right beyond the
display edges by no more than 0.5 inch and extends down beyond the display’s bottom edge

by no more than 1 inch.
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[00154] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a color display with a horizontal
pixel count between 560 and 640 pixels and a vertical pixel count between 360 and 480. and a
maximum pixel density of 152 ppi: and the frame extends up. left. and right beyond the
display edges by no more than 0.3 inch and extends down beyond the display’s bottom edge

by no more than 0.75 inch.

[00155] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a color display with a horizontal
pixel count between 560 and 640 pixels and a vertical pixel count between 360 and 480, and a
maximum pixel, density of 160 ppi: and the frame surroundmg the display extendq above.
below. left. and right of the dtsplay edges by no more than 0.5 inch. That is. the entire frame
around the display extends less than 0.5 inch beyond the outer edge of the display's active
area. along each edge of the dlsplay One way to; mmtmnzc the need for large frames is to
include few or no buttons or other controls on the dev:ce s frame. Some of the embodtments

described below discuss thls more

[00156] Note that throughout this document, when a descnptlon says something like “the
frame surrounding the display extends below the device [or in some other given direction] by
no more than X iriches”, that means the entire body of the device extends no funher than X
inches beyond the bottom edge of the active area of the dxsplay [or whatever. the

cofresponding display cdge is for the glven direction], for at least one conﬁgurauon in which

the device can operatc when the user is accessmg content on.the display. ‘Fig. 1-A illustrates a

device where the frame surfou'nding the display (i.c.. the body of the dev1ce) may extend less
thdn 0.2 inch above. below. left. and nght of the display. (A devnce like the one.illustrated in
Fig. I- A could concewably mclude a keyboard of keypad that can slide out from behind the
dlsplav as needed' and stick out ‘below the devnce by an inch or more. But as long as the user
can also access content on ‘the display when that keyboard or keypad is retracted behind the
display. then for the purpose of the mventlon descnptlons in thls descrtption of the present
invention. the devxce s frame can be said to extend left. rxght above and below the display

edges by no more than 0.2 mch [in at leaqt one relevam conm_uratlon of the device].)

(00157} © , Another class of embodlmems of the present invention has the following

characteristics: Each device in this class of cmbodiments has a color display with a horizontal
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.'pixel counts between 560 and 620 pixels and a vertical pixel count between 360 and 440, and
a maximum pixel density of 152 ppi; and the frame surrounding the display extends above.
below. left. and right of the display edges by no more than 0.5 inch. That is. the entire frame
around the display is less than 0.5 inch beyond the display's edge. along each edge of the
display.

[00158] Another class of embodiments of the present invention has the following .
characteristics: Each device in this class of embodiments has a c;)lor display with a horizontal
pixel count between 520 and 900 pixels and a vertical pixel count between 320 and 700, and a
maximum pixel density of 175 ppi; and the frame surrounding the display extends above.

below. left. and right of the display edges by no more than 0.33 inch.

[00159] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a display with a horizontal pixel
count between 520 and 900 pixels and a vertical pixel count betwecn 320 and 700. and a
maximum pixel density of 175 ppi; and the frame surrounding the display extends above,

below. left, and right of the display edges by no more than 0.2 inch.

[00160] Another class of embodiments of the present invention has the following

characteristics: Each device in this class of embodiments has a color display with a horizontal
pixél count between 520 and 640 pixels and a vertical pixel count between 320~and 480, and a
maximum pixel density of 165 ppi; and the frame surrounding the display extends above,

below. left. and right of the display edges by no more than 0.35 inch.

[00161] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a display with a horizontal pixel
count between 540 and 640 pixels and a vertical pixcl count between 360 and 480. and a
maximum pixel density of 166 ppi and a minimum pixel density of 125 ppi: and the frame
surrounding the display extends above. below. left. and right of the display edges by no more
than 0.33 inch. )

[00162} Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a display with a horizontal pixel

count between 520 and 720 pixels and a vertical pixel count between 360 and 440. and a pixel

density between 130 and 162 ppi: and the device body (i.e. enclosure) is at most 5.0x3.3
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inches. and the frame surrounding the display’s active area extends above, below. left, and

right of the display edges by no more than 0.45 inch.

[00163] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a display with a horizontal pixel
count between 600 and 640 pixels and a vertical pixel count between 360 and 440. and a pixel
density between 140 and 148 ppi: and the device body (i.e. enclosure) is at most 4.75 inches
in one dimension. 3.25 inches in a second dimension, and 3.25. and 1.5 inches in a third
dimension: and the frame surrounding the display’s active area extends above. below, left.
and right of the display edges by no more than 0.33 inch. (As noted above. this refers to the

cdges of the active area of the display. not to the entire display component.)

[00164] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a color display with a hqrizontal
pixel count between 540 and 620 pixels and a vertical pixel count between 360 and 440, and a
maximum pixel density of 158 ppi: and the frame surrounding the display cxtends above,

below. left, and right of the display edges by no more than 0.33 inch. .

[00165) Another class of embodiments of the present invention has the following
characteristics: Each device in this class of cmbodiments has a display with a horizontal pixel
count between 520 and 620 pixels and a vertical pixel count between 340 and 480, and a
maximum pixel density of 160 ppi and a minimum pixel density of 100 ppi: and the frame

surrounding the display extends above. below, left. and right of the display edges by no more

than 0.33 inch.

[00166] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a display with a horizontal pixel
count between 520 and 624 pixcls and a vertical pixel count between 336 and 464. and a
maximum pixel density of 160 ppi.and a minimum pixel density of 100 ppi: and the frame
surrounding the display extends above. below. left. and right of the display edges by no more
than 0.25 inch. |

{00167] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a color display with a horizontal
pixel count between 320 and 620 pixels and a vertical pixel count between 360 and 440. and a

maximum pixel density of 148 ppi and a minimum pixel density ot 122 ppi: and the frame
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surrounding the display extends above, bclow, left, and right of the display edges by no more

than 0.2 inch.

[00168] Another class of embodiments of the present invention has the following

characteristics: Each device in this class of embodiments has a display with a horizontal pixel

* count between 520 and 850 pixels and a vertical pixel count between 336 and 650, and a

maximum pixel density of 175 ppi; and the overall body dimensions of the device are no

more than 5.5 inches in one dimension and no more than 3.8 inches in the other dimension.

[00169] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a display with a horizontal pixel
count between 520 and 620 pixels and vertical pixel count between 380 and 440, and a
maximum pixel density of 160 ppi: and the overall body dimensions of the device are no

more than 4.85 inches in one dimension and no more than 3.65 inchcs in the other dimension. .

[00170] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a color display with a honzontal
pixel Zount between 520 and 620 pixels and a vertical pixel count between 380 and 440.and a
maximum pixel density of 148 ppi and a minimum pixel density of 118 ppi: and the overall
body dimensions of the device are no more than 4.75 inches in one dimension and no more -

than 3.50 inches in the other dimension.

[00171) Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a color display with a horizontal,
pixel count between 520 and 800 and a vertical pixel count between 320 and 480. and a
maximum pixel density of 158 ppi and a minimum pixel density of 100 ppi: and the overall
boldy dimensions of the device are no more than 3.5 inches in one dimension and no more

than 3.7 inches in the other dimension.

[00172] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a color display with a horizontal
pixel count between 520 and 760 and a vertical pixel count between 350 and 460. and a
maximum pixel density of 158 ppi and a minimum pixel density of 100 ppi: and the overall
body dimensions of the device are no more than 5.4 inches in onc dimension and no morc

than 3.7 inches in the other dimension.
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[00173] Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a color display with a horizontal
pixel count between 560 and 624 and a vertical pixel count betwcen 360 and 440. and a
maximum pixel density of 158 ppi and a minimum pixel density of 128 ppi: and the overall
body dimensions of the device are no more than § inches in one dimension and no more than

3.7 inches in the other dimension.

[00174] The next new class of devices defined by class of embodiments of the present
invention has the following char,acteristicé: Each device in this class of devices in this class of
embodiments has a color display with a horizontal pixel count of 600 and a vertical pixel
count of 400. and a maximum pixel gi'ensity of 150 ppi and a minimL‘Im pixel density of 135
ppi: and the overall body dimensions of the device are no more than 4.9 inches in one

dimension and no more than 3.7 -inches in the other dimension.

© [00175)  * Yetanother preferred embodiment of the present invention is a device with a

640x400 p.ixel display whose pixel densify is no more than 164 ppi and whose frame around
the display extends beyond the edges of the displays (when looking straight toward the
display) by no more than 0.4 inch on every side of the display.

[00176] Yet another preferred embodiment of the present invention is a device with a
640x480 pixel display whose pixel density is no more than 165 ppi and whose frame around
the display extends beyond the edges of the displays (when looking straight toward the
display) by no more than 0.36 inch on every side of the display. '

[00177) “Some of the devices covered by the above descriptions h?vg very narrow frames '
around the displays. which allows the overall device' size to be minimized fdr a given size |

display. As noted carlict. a good way to minimize the size of the frames surroundmg dlsplavs
is to climinate (or at least mlmmlze) elcctrlcal mechanical controls (i.e.. controls with movmg o

parts. like the bultons tound on most devmes) at'least from the tront surtace of the devnce

" Some of the. following embodlments descnpnons describe new ways to allow users to control

the device with components that have no moving parts and that blend into the device body. so

that the need for electrical-mechanical controls is reduced.

[00178] Another class of embodiments of the presentinvention has thie following
characteristics: Each device in this class of embodiments has a display. and includes one or

more touch sensitive areas running along one or more of the cdges of the device (outside of
. ‘ l .
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the display). and the device includes electronics and software which work together to detect
certain types of contact by a user’s finger or band on those touch sensitive areas and responds

by controlling the device in some way.

[00179] A preferred embodiment of this class includes one or more of these touch-

sensitive areas on one or more sides of the device that do not include a display.

[00180] Another preferred embodiment of this class would include one or more of these

touch-sensitive areas on two or more sides of the device that do not include a display.

[00181] ' Yet another preferred embodiment of this class of devices would have no
clectronic-mechanical controls with moving parts whatsoever (i.e.. no buttons. switches. joy
sticks. keypad. etc.) — not even an on/off switch. [nstead. the user would use means other
than an electronic-mechanical on/off switch or button to turn the device on and off and to

control the device.

[00182] Yet another preferred embodiment of this class of devices would havc just one
electronic-mechanical control with moving parts — an on/off switch or power button
somewhere on the device (preferably on the top of the right side or on the right of the top side

of the device).

[00183] Another more general embodiment of the class of devices would have no more
than three controls with moving parts. The type of each control could be anything that fits on
the sides (including the top. bottom. left. or right sides) or back of the device. including

electronic-mechanical buttons. dials. jog-dials. toggle switches. and so on.

[00184] Yet another preferred embodiment of this class of devices would have a touch
sensitive display (in addition to the touch-sensitive device edges) and would have at least one
electronic-mechanical control with moving parts. And one of this device’s electronic-
mechanical controls would be a ~shift" button placed somewhere on the device (preferably on
the top or bottom side of the device) where a user can depress that ~shift” button with a finger
or thumb of the hand that is holding the device while using the other hand (or a stylus'held by
the other hand) to tap on a virtual board key displayed on the device’s touch-sensitive display.
A common feature on PDAs is the ability to type by tapping kevs on a virtual keyboard
displaved on the PDA's touch sensitive display. But switching between lower and upper case

to ty pe a single upper case letter usually requires tapping on a shift-lock button (usually just
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labeled “shift” or labeled with an up-arrow logo) on the virtual keyboard, tapping the desired
Jetter. and then tapping the shift-lock button again — a three-step process. With the preferred
embodiment just described. the user could simply tap on the desired letter with one hand

while pressing the electrical-mechanical “shift” button with the other hand. which is quicker

than the three-step process required on most PDAs.

[00185) Note that. as discussed earlier, any of the embodiments covered ’in this
description of the present invention can (and preferably do) include a touch-sensitive display
like those in most PDAs and hand-held computers. On the devices covered in the present
invention. users could use touch-sensitive displays for many interactions. such as selecting
images of buttons. menu items. Web page links. or other items presented on the display=’ But
in preferred embodiments of the present invention. ﬁsers would find it easier and more fun to
control some aspects of the device by using the touch-sensitive areas along the edges of the

device.

(00186] A device with no electronic-mechanical controls (or very few) can look and feel
quite elegant compared to device with a bunch of controls, and it can allow fun and intuitive .
interaction with rich content such as Web pages, when combined with the touch-sensitive

edges in the present invention. This is suggested by some of the following embodiments and

examples.

[00187] One preferred embodiment of this class of devices is a device that includes the -
touch sensitive areas along at least one vertically oriented edge of the device and at least one
horizontally oriented edge of the device (see Fig. 2 as an example) and which can scroll Web
pages and other content vertically when the user swipes a finger up or down along one of the
vertically oriented touch sensitive areas and can scroll that content horizontally when the user

swipes a finger left or right along one of the horizontally oriented touch sensitive arcas.

[00188] Again. the term “edge” is used somewhat broadly here. as described earlier.
since a given device designer may choose to run the touch-sensitive area along the sides. top.
or bottom of the device. or along the edge of the front surface. or along a curved or sloﬁed
surface area that serves as a transition from the edge of the front surface to the sides. top. or

bottom. or along the edges of the back of the device. and so on.)

[00189] A preferred embodiment of this class of devices is a device that includes the

touch sensitive areas along at least one edge of the device and which can move the
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highlighted item in a list or array of displayed items forward or backward through that list or
array of displayed items in response to the user sliding or moving a finger back and forth
along the touch-sensitive edge. (For example. the device could display an alphabetized list of
names in an address book with one name highlighted, and when the user slides their finger up
or down the touch-sensitive edge. the highlight moves up or down the list of names until the
name corresponding to the address the user wants is highlighted.) And additional preferred
embodiment that extends this concept is to then allow the user to select the highlighted item
by tapping on the touch-sensitive edge: So. for example. scrolling through a list and selecting

a name could involve dimply sliding a finger up and down a touch-sensitive edge until the

desired item is highlighted. then lifting that finger and letting it rest back down on the edge of

the device.

4

[00190] Yet another preferred embodiment would be a device that can scnse when the
user taps a certain number of times in approximately the same spot on a given edge of the

device and respond with a given action.

[00191] Device designers have freedom to define what constitutes a “single tap “double
tap”. “triple-tap”. “swipe”, and so on. For example a “single tap” could be def'med as the
user touching a given spot on a touch-sensitive area briefly (for examp]e for less than a
certain amount of time such as 0.3 sccond or less) before raising the finger off that touch-
sensitive area and keeping it raised for more than some minimum duration (for example 0.2
sec. or some appropriate duration that helps distinguish the lifting of the ﬁnger from an
inadvertent “bounce™ of the finger), and then optionally allowing the finger to rest back down
on the device (e.g. for more than the 0.3 second minimum duration mentioned above. to
distinguish the “rest back down™ from a double-tap). A “double tap™ could be defined as the
user briefly touching the finger on a given spot. lifting it briefly. again briefly touching
sufficiently near the first tap spot (e.g. within 0.1 inch). lifting the finger again for the
minimum lift time (e.g. the 0.2 sec mentioned above). before optionally allowing the finger to
rest back down on the device. A “triple-tap~ would be analogous. with one more touching
and lifting of the finger in the sequence. A ~swipe™ could be defined as the user moving a
finger in one of a limited set of directions across some minimum length of a touch-sensitive

area along an edge of the device. and the speed and direction of a “swipe™ could be used to
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determine how the device responds to that device —for example. scrolling some content in a

direction and at a speed that correspond to the direction and speed of a swipe.

[00192) One preferred cmbodiment of this class of embodiments would be a device that
turns the display (and optionally other electronic components in the device) on or off when
the user trlple-taps on an edge 'of the device (or on some specific part of a specific edge).
Another embodiment could turn the dlsplay 6n or off when the user double-taps (rather than

triple-taps).

[00193] Note that some touch sensor tecbnologies‘consume much less power than a
typical display (especially medium- or h‘igh-resolution color displays). so a device maker can
leave on'the touch-sensitive strips along the edges without draining the battery 100 quickly,
while leaving the display off until the user chooses to turn the display on by tappmg on the
touch-sensitive edges. Also note that a device maker can implement the cmbodlmelm of the ,.
present invention so that the devices automatically periodically turn on some components --
such as turning on a radio periodically to fetch an update to a Web page that a user checks

often. then turning the radio off agam‘untrl the next time it is scheduled to wake.

[00194] Yet another preferre‘d embodiment of this class of cmbodiments would be a
device that is programmed to allow the user to zoom in or out of the displayed content (e.g.
enlarge or shrink it) by sliding a finger or hand along some touch- sensitive edge of the device,
at least in certain contexts. A “zoom” feature is available in several Web browser soﬁwére
applications (such as the Web browser made by Opcra Software ASA of Norway. for
example). The present invention simply introduces an intuitive way to control that feature

using the physical action of sliding a finger or hand along an edge of the device.

(00195 Another embodiment of this class of embodiments would be 2 device that is
programmed to allow the user to move the - focus through the set of sclectable items on a
page of content (such as a Web page or a menu) simply by sliding on-or more ﬁngers (or
other parts of the users hands) along one or more touch- sensitive edges of the device. at least
in certain contexts In many computer Web browser appllcatlons a selectable item 1hat is in
~focus™ is hlghhghted by a light outline. and a user can tell the browser to select that item (as
if the user clicked on it with the mouse) by tvpmg a keyboard key (such as the space bar or
the Enter key). These Web browsers generally let users move the focus from one selectable .

item to another selectable item by typing a key (such as the Tab key) on the keyboard. Some

55



(¥ ]}

10

15

PP
]

WO 2005/008444
PCT/US2004/022849

Web browsers (such as the one made by Opera Software ASA) also let a user move the focus
up. down. lefl. or right. using keyboard commands. The prescnt invention introduces an

intuitive way to control that feature using the physical action of sliding fingers or hands along

edges of the device.

[00196] Yet another preferred embodiment of this class of embodiments would be a
device that is programmed to allow the user to switch which of several open pages of content
(such as open Web pages) is in front. cycling through each page one by one (bringing each to
the front. in turn) as the uscr slides a finger along one of the touch-sensitive edges (preferably
the top edge if the top edge has a touch-sensitive strip). at least in certain contexts. Many
computer Web browsers let users have several Web pages ope;1 at once. and let users switch
which page is in front using some command key or b'y clicking on a displayed label. tab. or
menu item corresponding to cach page. The present invention introduces an intuitive way to

control that feature using the physical action of sliding a finger or hand along an edge of the

device.

[00197] Yet another preferred embodiment would be a device that makes a menu or array
of iter'ns appear on the display when the user double-taps on an edge of the device. (This
menu or array of ilems could be analogous to the menu that appcars when a user presses the
“menu” button found on many cell phones, or to the array of items that appear when one
presses the Home bution on some PDAs. On those devices. it is generally a default set of
commands. functions. applications. data sources. or other items. from which a user can

choose. to tell the device what the uscr wants to do next with the device.)

[00198] Yet another preferred embodiment could interpret double-tapping on an edge as
one function and interpret triple-tapping as another function. or interpret double-tépping (or
triple-tapping) on one edge differently than double-tapping (or triple-tapping) on a different
edge. For example. an embodiment might interpret double-tapping on the right side of the
device as the instruction to make a given menu appear. and interpret double-tapping on the -

top edge of the device as an instruction to make a given Web page appear.

[00199) Yet another preferred embodiment could interpret swiping a given edge in one
direction (right to left) as the ~“Back" function commonly used in most Web browsers (1o take
the user back to the previous Web page they were looking at before bringing up the current

Web page). And an embodiment could also interpret swiping that given edge in the other
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direction (e.g. left to right) as the “Forward™ function commonly used in most Web browsers
(to take the user forward to the Web page they were looking at before they invoked the Back
function).

[00200] In a preferred embodiment. the touch sensitive areas would be placed along front

edges that are beveled or rounded (so they feel good on the finger), and that transition from

the device's front surface near the edge over to the sides of the device. Fig. 2-A and Fig. 2-B

illustrate a device 100 corresponding to a preferred embodiment. with a vertically oriented

touch-sensitive strip 201 that extends from the front surface arca of the device body just to the
right of the display 101 to partway down the right side of the device (sce item 201 in Fig. 2-
B) - covering much of the rounded edge that connccts the surface to the side of the device.
Similarly. Fig. 2-A and Fig. 2-C illustrate a honzontally oriented touch-sensitive strip 202

that extends from the surface area of the dcvnce frame just bclow the display 101 to partway

~ down the bottom of the device (see item 202 in Fig. 2- C). Fig. 2-D illustrates a preferred

embodiment that places touch-sensitive strips on the top 203 and left 204 front edges of the
device. as well as the right 201 and bottom 203 front edges shown in Fig. 2-A. 2-B, and 2- C

[00201] Another embodiment could limit the touch-sensitive strips so they run along the
sides of the device (without covering any part of the front surface of the device’s body).
Another embodiment could have a completely rounded edge — i.e., the surface of the device
next to the display would curve around to gracefully become the side of the device— and the

touch sensitive strips could run along some length of that rounded side of the device.

[00202) In a preferred embodiment. users would be able to simultaneously scroll
displayed content vertically and horizontally by simultaneously swiping fingers along touch-
sensitive vertically oriented and horizontally oriented edges of the device (when in a context
where it makes scnse for the content to scroll both horizontally and vertically. such as when a
Web page appears 10 extend bevond both horizontal and vertical edges of the display). For
example. the user could hold the device shown in Fig. 2-A or Fig. 2-D with their feft hand and
use the other hand to simultaneously swipe the right edge of the device with the index finger

and swipe the bottom edge of the device with the thumb of that other hand.

[00203) As noted earlier. in most preferred embodiments. the device would also include a
touch sensitive display. like most PDAs. The touch sensitive display would be used for text

input (e.g. by tappingon a displaved image of a keypad or keyboard) and for selecting certain
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displayed items (such as sclecting links, buttons. menu items. and other items on Web pages
or in other applications). Ideally the touch-sensitive screen technology used would allow
users to use their finger to select items displayed on the screen. rather than requiring the user

to use a stylus.

[00204) Yet another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a display with a horizontal pixel
count between 520 and 900 pixels and a vertical pixel count between 320 and 700. and a
maximum pixel density of 175 ppi; and one or more of the edges of the device are touch

sensitive using a sensor with no moving parts; and the dcvice can detect when the user taps or

. swipes said one or more touch-sensitive edges and interpret that user action as a control input.

A preferred cmbodiment of this class of embodiments has touch sensitive right and bottom
edges. Yet another preferred embodiment of this class of embodiments has touch sensitive
left. right. top. and bottom edges. And another preferred embodiment of this class of

embodiments also includes a touch sensitive display.

{00205 Yt another class of embodiments of the present invention has the following ,
characteristics: Each device in this class of embodiments has a color display that displays
content at a horizontal pixel count between 480 and 900 pixels and a vertlca! pixel count
between 320 and 640; and the frame surrounding the display extends above, 'below, left, and
right of the display edges by no more than 0.36 inch; and one or more of the edges of the
device are touch sensitive using a sensor with no moving parts: and the device can detect
when the user taps or swipes said one or more touch-sensitive edges and interpret that user
action as a control input. (Note the lack of a pixel density constraint with this class.) A
preferred embodiment of this class of embodiments has two or more touch sensitive edges.
Yet another preferred embodﬁnent of this class of embodiments has touch sensitive right and
bottom edges. Yet another preferred embodiment of this class of embodiments has touch
sensitive left. right. and bottom edges. Yet another preferred embodiment of this class of
embodiments has touch sensitive left. right. top and bottom edges. And another preferred
embodiment of this class of embodiments also includes a touch sensitive display. Yet another
preferred embodiment could distinguish between a tap and a swipe. Yet another preferred
embodiment could additionally distinguish between a double-tap and a smgle tap or swipe.

Yet another preferred embodiment could additionally dnstmguxsh between a double-tap. a
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single-tap. and a swipe (and optionally other types of taps). A preferred embodiment of a
device in this class that can detect a swipe is one that can also detect the direction and speed

of the swipe along the touch-sensitive edge.

[00206] Note. the term “swipe™ and “slide” are interchangeably used in this descnptlon

of the present invention.

[00207] Yet another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a color display with a horizontal
pixel count between 520 and 780 pixels and a vertical pixel count between 340 and 540. and a
maximum pixel density of 168 ppi: and the frame surrounding the display extends above.
below. left. and right of the display edges by no more than 0.33 inch; and one or more of the
edges of the device are touch sensitive using a sensor with no moving parts; and the device ‘
can detect when the uscr taps or swipes onc or more of said one or more touch—sensmve edges

and interpret that user action as a control input. .

[00208] As noted in the Background section obove, even when some parts of a touch-
sensitive edge are being touched by the hands that are holding a device, the device should be
able to detect when the user taps or swipes a finger. along another part of that edge. Onc way
to enable this is to use a touch sensitive sensor along that edge that is able to detect all the
points along that edge that are being touched at any given moment (as well as all the. points
that are not being touched at that moment) — rather than only being able to detect a single
contact point at a time. How this element is used shall be set forth shortly; however, first the
basic mechanism for a touch-sensitive sensor that can .carry this out will be described in some

detail.

[00209] Fig. 3-A and 3-B illustrate a front view and bottom view. respectively. of a
portable electronic display device that uscs a touch sensitive strip comprised of a fairly large
number of small neighboring indcpendent sensors -- allowing the device to sense

simultaneous contact at multiple positions along that strip.

[00210] - A new class of touch-sensitive sensors defined by the present invention has the
following characteristics: As illustrated in Fig. 3-B and Fig. 3-A. a touch sensitive component
301 in this class would be composed of many thin parallel electronically indepcndent sub-
sensors that line lip perpendicularly to the oricntation of the overall sensor. For example. in

Fig. 3-B. the overall scnsor runs horizontally along the bottom edge (or front-bottom edge) of
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the device 100 in Fig. 3-A and 3-B. and the small. parallel, electronically independent sub-
sensors all line up vertically next to one another in this illustration. Each of the small sub-
sensors can merely detect whether or not any part of that sub-sensor is being touched or not —
a simple detection problem which engincers familiar with touch-sensitive materials and
electronics have solved in other contexts. (As one example. a version of Apple Computer’s
iPod music player uses touch-sensitive buttons instead of electric switches with moving parts

— in addition to use a touch-sensitive “dial™ control.)

[00211]) The device and its software are configured to kcep track of the state (e.g. “being -
touched™ or “not being touched™) of every one of the sub-sensors on all the device’s sensors.
(This can be done ina wide variety of ways. For example. the device could poll all lhe sub-
sensors every 1/50th of a second or so to check each sub-sensor’s status and updatc a data
array-used to track that status. Or the device could be implemented with interrupt

mechanisms so that any change in a sub-component results in some software getting exccuted

that updates the memory recording the status of the sub-sensors.)

[00212] Given this configuration, the device gains the ability to determine all of the
points along the edge of a given sensor that are being touched (and all the points that are not
being touched) at any given moment —to a spatial accuracy and resolution determined by the
number and size of the sub-sensor strips and to a time accuracy and resolution determined by
the frequency at which the device’s electronics and software query or update all of the sub-
sensors for their status (which can be quite frequent given the fast processors used in today's

mobile electronic devices).

(00213} And given this data of which points (i.e.. sub-sensors) along the edge are being
touched or not at any given moment. most engineers skilled in the art of device control can
come up with algorithms for interpreting the changing status of this data to dctect (relatively
quick) taps and swipes on some parts of the overall sensor while ignoring other parts of the
sensors that appear to be in (relatively long duration) contact with the user’s hand (or with
other objects). For example. in most contexts. a device designer or sensor engineer could
presume that points (i.c.. individual sub-sensors) along a touch-sensitive edge that have been
in continual contact with something (e.g. the hand of someone holding the device)for
relatively long periods of time (e.¢. more than 0.5 seconds) can be ignored for the purpose of

detecting an upcoming tap or swipe on the device. since taps and swipes involve fairly quick
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transitions of the status of a sub-sensor from “not being touched” to “being touched™ (often
changing back to “‘not being touched” again fairly quickly). If the device temporarily ignores
any sub-sensors that have been in a “being touched” state for more than 0.5 seconds (or some
appropriate length of time), then the device can watch for tapping by watching for other subs-
sensors (perhaps several sub-sensors clustered in a patch about as wide as a finger pad) that
suddenly transition from “not being touched™ to “"being touched™ and then transition back to
“not being touched” within a short period of time. As described a few pages back, taps.
double-taps. triple-taps. and more can be detected using heuristics like this. (Engineers
skilled in the art of control input software engineering would typically implement the tap-
sensing heuristics to accommodate slight shifts in patches of adjacent sub-sensors that get

touched in a multiple tap detection algorithm.)

[00214] It is also fairly straightforward for an engincer to develop software (or firmware)
that detects when the user is swiping a finger across this new type of sensor. software that
dlistinguishcs the swipe from a tap cvent. and software that determines the start and end
positions of the swipe on the scnsor as well as the speed of the swipe. For example, if a set of
adjacent sub-sensors on the sensor (rriaking up the patch of sub-sensors that is roughly the
width of the pad of a person’s finger) suddenly transitions from “not being touched” to “being
touched”, then a brief time later all of those sub-sensors suddenly transition back to “not
being touched” and none of the adjacent sub-sensors change state, then the user probably
tapped on that patch of sub-sensors. But if sub-sensors next to the patch suddenly register as
~being touched” just when sub-sensors at the other end of the patch of sub-sensors transition
back to “not being touched™. and if a little later. sub-sensors a next to those newly touched
seﬁsors transition to ~being touched™ just when sub-sensors back a ways transition back to .
~not being touched ™. then the user is probably swiping a finger along that sensor. (This is
analogous to a piano player dragging a hand up the keyboard of a piano: First one patch set of
keys gets depressed. and as the user drags their hand up the piano. the next keys up the piano
get depressed as previously depressed keys get fcleased. The reader can look at Fig. 3-B and
Fig. 3-A and picture the sub-sensors as piano keys while picturing the full sensor 301 as a
piano. The sub-sensors don’t move. but they do sense when they are touched.). The direction
of the swipe quickly becomes clear from which sub-sensors are getting ““pressed” as
neighboring sub-sensors get ~relcased”. The distance between any two sub-sensors on a

given sensor is fixed — determined by the sensor designer. So the speed of a swipe over a
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given period can be defined as the distance from the middle of the patch of sub-sensors that
transitioned to “being touched™ at the beginning of that period (or from one end of that patch
if the designers prefers) to the middle of the patch of sub-sensors that transitioned to “being
touched™ at the end of that period (or to the other end of that second patch if the designer
prefers). divided by the time elapsed during that period. (Speed equals distance divided by

time.)

[00215] Given that capabilities of the new type of sensor defined here, it is fairly straight
forward for engineers skilled in the art of control sofiware and clectronics (particularly when
that experience is related to touch-sensitive components) to craft algorithms for detecting
taps. swipes. and other touch-related interactions with the sensors. And device makers can

then use this capability to allow uscrs to control the devices in fun and useful ncw ways.

[00216] Note that these new types of sensors can also be used to detect when a user taps

or touches or swipes two or more fingers at two or more spots on a given sensor at the same
time (since the sub-sensors “delect contact independently). A device designer could use this
feature to allow a user to control the device in interesting new ways. kor example, one could
picture a device maker letting a user play music on a device by “playing chords” on a sensor
on the device — simﬁlating playing chords on a piano. Or one could picture enabling new
typing mechanisms ir; which a user presses multiple spots along the surface or edge of a
device simultaneously to type words or letters. Creative device designers can think of many

other possible uses for this capability.

[00217] A generally representative list of some of the preferred embodiments of devices

that make use of this new class of sensors follows.

{00218} Another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has one or more touch-sensitive
sensors made up of adjacent. parallel. independent sub-sensors. where each sub-sensor can

detect whether any part of that sub-sensor is being touched.

[00219] Yet another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has one or more touch-sensitive
edges that usc sensors that can distinguish between a finger tapping or swiping on a part of a
given touch sensitive edge even when the user is holding the device in a way where parts of

the user’s hand or hands rest on other parts of the touch sensitive edge.
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[00220] Yet another class of embodiments of the present invention has the following
characteristics: Each device in this class of embodiments has a color display with a horizontal
pixel count between 160 and 3200 pixels and a vertical pixel count between 160 and 3200:
and one or more of the edges of the device are touch sensitive using a sensor with no moving
parts: and the device can detect when the user taps. double-taps. triple-taps. or swipes said
one or more touch-sensitive edges and interpret that user action as a control input, even if
parts of one or both of the user’s hands are resting on parts of the touch sensitive edges while
the user uses other paris of one or both Hz,mds to tap or swipe other parts of the touch sensitive
edges. A preferred embodiment can additionally distinguish between a double-tap and a
single-tap. Yet another preterred embodiment could additionally dlstmgmsh between a triple-
tap. a double-tap. and a smgle tap. Preferred cmbodlments can detect the speed and direction
of swipes. as well as when they occur and which touch-sensitive edge it occurred on. Yet
another preferred embodiment could additionally determine where on lhe given touch-
sensitive edge a given swipe bcgan an ‘ended (i.e.. where the user’s finger initiated and ended

onfact with the touch-sensitive edge.) Yet another preferred cmbodiment of this class of
embodlments has {Wo or miore touch sensitive edges. Yet another preferred embodiment of
this class of embodiments has touch sensitive right and bottom cdges Yet another. preferrcd
embodiment of this class of embodnments has touch sensitive lef t, right. and bottom edges.
Yet another preferred embodiment of this class of embodiments has touch scnsitive left, right.
top. and bottom edges. A preferred embodiment can sense when a user simultaneoixsl);

swipes two edges at the same time.

[00221) Yet another class of embodiments of the present invention has fhe following
characteristics: Each device in this class of embodnments has a color display with a horizontal
pixel count between 160 and 3200 pixels and a vemcal pixel count between 160 and 3200:
and the frame (that is the body of the device) surroundmg the display extends above. below.
left. and right of the dlsplav ed"es bv no more than 0.4 inch: and one or more of the edges of
the device arc touch sensitive using a sensor with no moving parts: ‘and the device can detect
when the ‘user taps. double- taps triple-taps. or swipes said one or more touch- sensmve edges
and interpret that user action as a control input. even if parts of one or both ot the user’s hands
are resting on parts of the touch sensitive edges | while the user uses other parls of one or both
hands to tap or swipe other parts of the touch sensitive edges. A preferred embodiment can

additionally distinguish between a double-tap and a single-tap. Yet another preferred
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cmbodiment could additionally distinguish between a triple-tap, a double-tap. and a single-
tap. Preferred embodiments can detect the speed and direction of swipes. as well as when
they occur and which touch-sensitive edge it occurred on. Yet another preferred embodiment
could additionally determine where on the given touch-sensitive edgc a given swipe began an
ended (i.c.. where the user’s finger initiated and ended contact with the touch-sensitive edge.)
Yet another preferred embodiment of this class of embodiments has two or more touch
sensitive edges. Yet another preferred embodiment of this class of embodiments has touch
sensitive right and bottom edges. Yet another preferred embodiment of this class.of
embodiments has touch sensitive left. right, and bottom edges. Yet another preferred
embodiment of this class of embodiments has touch sensitive left. right. top, and bottom
edges. A preferred embodiment can sense when a user simultaneously swipes two edges at

the same time.
[00222) Yet another class of embodiments of the present invention has the following

characteristics: Each device in this class of embodiments has a color display with a horizontal

pixel count between 520 and 780 pixels and a vertical pixel count between 340 and 560. and a

maximum pixel density of 175 ppi; and one or more of the edges of the device arc touch

sensitive using a sensor with no moving parts; and the device can detect when the user taps,
double-taps, triple-taps, or swipes said one or more touch-sensitive edges and interpret that
user action as a control input, even if parts of one or both of the user’s hands are resting on
parts of the touch sensitive edges while the user uses other parts of one or both hands to tap or
s’wipc other parts of the touch sensitive edges. A preferred embodiment of this class of
embodiments has touch sensitive right and bottom edges. Yet another preferred embodiment
of this class of embodiments has touch scnsitive left. right. top. and bottom edges. A
preferred embodiment can sense when a user simultaneously swipes two edges at the same

time.

[00223] Another embodiment of the present invention is a device that includes a
keyboard or kevpad that can extend out by sliding or rotating from behind the display. or
retract back to remain substantially hidden. but that still fits the constraints of one or more of
the class or embodiment descriptions described above either when the keyboard is
substantially hidden or retracted (but not necessarily in both configurations). For examplé. a

device with a retractablezextendable kevboard. and with a 600x400 pixel 144 ppi display
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where the body of the device is no more than 1.5 inches thick, and where the body is no morc
than 4.8 inches wide and no more than 3.55 inches tall when the keyboard is retracted, would
fit one of the above embodiment’s criteria, even if the size of the device exceeded the 3.55

inch height criteria of that embodiment when the device’s keyboard is extended.

[00224] Above is described ways to make a new type of touch-sensitive sensor
component that can simultaneously detect multiple points of contact. But the most common
low-cost touch-sensing electronic components today are simple capacitance or resistance
sensors — ~simplc” in that the sensor can only detect contact at one point on the sensor at a
time. What follows is a description of embodiments of the present invention that use multiple
independent simple sensors. positioned at different places around the edges of the device. so
that even if one or more of the.sensors is in contact with the user (such as one of the hands
holding the device), then the user can still tap. swipe. or otherwise touch one or more of the
other sensors to control the device. A device maker could program the device to either allow
the user to explicitly indicate (e.g. through a preference setting) which sensors to ignore; or a
device maker could program the device so it ignores sustained unmovihg contact with the
touch-sensitive strips and only treats dynamic contact on the touch-sensitive strips (such as
tapping or sliding) as intentidnal control inputs from the user. Note also that the word
“independent” here refers to the fact that the device can determine a position of contact on
each sensor regardless of what is going on with any of the other sensors — so the device can
detect contact (including tapping, sliding, and so on) on two or more of the simple
independent sensors at the same time (cven though a given simple sensor can only detect

contact at one point on that sensor at any given time).

[00225] Fig. 10-A illustratcs an embodiment of a device 100 with a display 101 (which
can be touch sensitive) and with multiple simple sensors positioned around the edges of the
device. In this example. the device has six independent touch sensitive areas — items 1001.
1002. 1003. 1004. 1005. and 1006 — including two touch sensitive sfrips on the top edge
(items 1003 and 1004) and two touch sensitive strips on the bottom edge (items 1001 and
1002). as well as one touch sensitive strip 1006 on the left edge and one touch sensitive strip
1005 on the right edge. Fig. 10-B illustrates the bottom view of the same device. If a user
held this device in their left hand. with the person’s palm or fingers in céntact with touch-

sensitive arcas 1003. 1006. or 1001 (without coming in contact with areas 1002. 1004. or
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1005). then the independent simple sensors corresponding to touch-sensitive areas 1002.

1004. or 1005 could still detect when the user taps or swipes one of those areas. (By contrast.
suppose a user’s hand were already in contact with part of touch-sensitive area 1006 when the
user tapped on a different p;art of arca 1006: The simple touch-sensitive sensor corresponding
to area 1006 might not detect that tap. since the word “simple” is employed here to mean that

the sensor can only detect contact at one point at a time.)

(00226} Other embodiments can usc basic touch-scnsitive sensors that merely sense
whether or not a user is touching a given area. instead of touch-sensitive strips (i.e.. sensors
that sense what point the user is touching along that area and which can be used to sense
sliding on the strip). for one or more of the touch sensitive areas illustrated in Fig. 10. Fig. 16.
and related Figures here. For example, a device like that illustrated in Fig. 16-A could use
basi'c touch-scnsitive spots on the top edge (e.g. at the areas illustratcd by item 1003 and itcm
1004) to perform certain functions when the user taps on those parts of the top edge of the
device - perhaps showing or hiding a URL text box or a palettc of Web browser commands,
for example. while using touch-sensitive strips to sense sliding on the vertical edges (e.g. the
areas illustrated by items 1005 and 1006) and the lower edgc (e.g. the arcas illustrated by
items 1001 and 1002).

[00227] Note that while the example illustrated in Fig. 10-A shows just two adjacent
touch-sensitive sensors on the bottom edge, a device could include more than two touch-

sensitive sensors on the bottom edge or any other edge.

[00228) Fig. 11 illustrates a front view of a portable electronic display device according
to another embodiment of the present invention. In this case. the illustrated device uses four
substantially independent touch sensitive areas on the top edge. two on each side. and two on
the bottom. Fhe point of this illustration is just to show that a device designer could choose to
implement any number of substantially independent touch sensitive areas along any given
edge. The Figure illustrates a morc “cxtreme™ case of using multiple simple touch sensors
around the edges of a device. The device illustrated in Fig. 11 has four simple touch sensors
along the top edge (items 1101. 1102. 1103. and 1104). two along the right edge (1105 and
1006). two along the bottom edge (1107 and 1108). and two along the left edge (1110 and
1109). Several related additional embodiments of the present invention shall be defined in

some detail below. [t should be clear that this description does not cxhaustively list every
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class of devices that embody the aspects of the present invention: Only a few representative

classes of devices are described.

[00229] The present invention i'ncludes a news class of hand-held devices with the
following characteristics: Each device in this class has two or more independent simple touch
sensors. positioned along or near the edges of the device. as well as a display on the surface of

the device.

(00230] An subclass of these hand-held deviccs is one in which each device in the
subclass includes two or more simple touch sensors that are both positioned along the bottom
edge (ahd. optionally. additional touch sensors elsewhere on the device). Fig. 10-A illustrates
one device design that includes two simple touch sensors 1001 and 1002 that arc ‘both

positioned on the bottom edge of the dev'ice.

[00231] °~  Another subclass of these hand held, devices is onc in which each device in lhe
subclass includes two snmple touch sensors along the bottom edg,e -and one sxmple touch
sensor on the left edge, and one snmple touch sensor on the right edge (and optlonally
additional touch "SENSOTS elsewhere on the devnce) One further subclass of this subclass is
one in which cach device in the subclass also includes one or more 31mple touth sensors on
the top edge -- as illustrated, for example, in Fig. 10-A (where items 1003 and lOl)4 refer to

o

touch sensiti've areas along the top edge). .

[00232] ' Anpreferred embodiment is a hand-held device with exactly two adjacent
simple louch sensors along the bottom edge. and one touch sensor along the left edge, and one
touch sensor along the right edge. And a vanatlon of this embodiment additionally includes a
means for s'ensing' where and when a user touches the display with a stylus or finger (e.g.a |

touch screen like those found on many PDAs).

[00233] For egch of the above embodiments having one or more simple touch sensors
along the edges ( Pe. having touch-sensitive edgcs). a notable subclass is one in which each ‘
device in the subclass includes a display with between.320 and 800 pixcls horizontally and .

between 240 and 600 pixels vertically.

‘w

[00234) And for each of the above.embodiments having two or more touch sensors. a
notable subclass is one in which each device in the subclass includes a display with between

480 and 764 pixels horizon'talll_v and betwcen 320 and 480 pixels vertically. and where
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additionally the device’s overall dimensions (i.e.. in at least one configuration where the
device can be operated and where content can be viewed on said display) are no more than
5.5 inches by 4 inches. And a notable subclass of this subclass is devices whose overall

dimensions are no more than 5 inches by 3.5 inches.

(00235] For each of the above embodiments having two or more touch sensors, a
subclass is one in which each device in the subclass has two independent simple touch sensors
along the bottom cdge. and at least one more touch sensor on at least one of the vertical edges
(left or right). and includes a display with between 500 and 720 pixels horizontally and

between 350 and 460 pixels vertically. and where additionally the device's overall dimensions

(in at least one configuration where the device can be operated and where content can be

viewed on said display) are no more than 5.25 inches by 3.6 inches.

[00236]. As described earlier. it is also useful to include a “modifier spot™ on hand-held
devices. When a user presses the modifier spot (with a finger or thumb of either hand) while
simultaneously clicking on an item displayed on the touch-screen (as illustrated in Fig. 14-A
and Fig. 15-A), the device will do something different than it would if the user simply clicked

on that item without simultaneously pressing the modifier spot.

[00237] Fig. 12-A and 12-B illustrate a front view and bottom view. respectively, of a
portablc electronic display device.according to another embodiment of the present invention.’
in which. in addition to six substantially independent touch sensitive areas along the edges
(for sensing sliding or taping by a users hands), the device also incorporates a modifier spot
(item 1201). Such a device would generally include a touch screen — a substantially clear
touch sensor that sits over the display. allowing the device to detect when the user clicks on
an item being displaved. If the modifier spot is pressed at the samc time that a user touches a
displayed item. the device can react in a different way than it would if the user touched that
displaved item without simultaneously pressing the modifier spot. For example. a modifier
spot can serve as a shift key when the user clicks keys on a virtual keyboard (as illustrated in
Fig. 15-A). A device could have multiple modifier spots. although only one is included in the
embodiment in this illustration. A modifier spot can be implemented using a mechanical’
switch (i.e. a “button™). but in a preferred embodiment it would be implemented as a simple

touch sensitive spot.
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(00238] The embodiment of Fig. 12-A and B comprises modifier spot 1201, in which a
single small touch-sensitive area 1201 is positioned just below the display, centercd
horizontally, with part of the touch-sensitive area extending over the edge onto the bottom
side of the device as illustrated in Fig. 12-B item 1201. Fig. 13-A shows a slightly different
modifier spot 1201 implementation. in which the touch-sensitive area is a flat area primarily
on the front surface just below the display, centered horizontally, without extending much
over the bottom edge of the device. In preferred embodiments, the touch-sensitive spot would
be implemented without any moving parts (for example. using a resistive or capacitive touch-
sensor electronic component). Of course, alternatively, embodiments could use a button with
moving parts (such as the typical type of push-button switch found on many devices) for the

modifier button.

[00239] So the “modifier spot;’ is a button or an area outsidc of the display that the user
can press while simultancously touching a point on the display with a finger or stylus. and
thereby modify the way the device would have responded if the user had touched that point
on the display without simultaneously pressing the mo&ifier spot. Taking this element into

account, here are a few more classes of devices defined by the present invention.

(00240 One class of embodiments of the present invention is one in which each device
in the class includes a touch screen and additionally includes one or more modifier spots,
where each modifier spot can be implemented as either a mechanical button (i.e.. an
electrical-mechanical switch with moving parts) or a touch sensor (i.e., with no significant
perceptible moving parts). A notable subclass of this class in one in which at least one of the
modifier spots in each device in the subclass can be used as a Shift key as the user clicks on
keys displayed on a virtual keyboard on the device's display (at least in some situations).
Another notable subclass of this class in one in which at least onc of the modifier spots in
each device in the subclass can be used to make a menu appear when the ﬁser clicks on an

item on the screen while pressing that modifier spot (at least in some situations).

(00241} Any device embodiment of the present invention can furthermore include one or
more modifier spots. For cxample. another class of embodiments of the present invention is
one in which each device in the class includes a touch screen. one or more modifier buttons. a
display whosc active area includes between 480 and 800 horizontal effective pixels and

between 320 and 600 vertical effective pixels as well as a pixel density between 130 and 162
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pixels inclusively. and where the device enclosure (when viewed from the top view looking
down on the display) is at most 5.2 inches across horizontally and at most 3.7 inches
vertically. and there is no more than 0.5 inches between three outer edges of the enclosure and
the corresponding outer edges of the active surface of the display. and no more than 1 inch
between a forth outer edge of the enclosure and the corresponding outer edge of the active
surface. and in where the device additionally has at least two substantially independent touch

sensitive areas on which the user can slide or tap fingers to control thc device in some way.

[00242) Another class of embodiments of the present invention is one in which each
device in the class includes one or more modifier spots. where at least one of thc modifier
spots is implemented with a touch sensor (i.e.. without moving parts. which is also referrcd to

here as a touch-sensitive modifier spot).

[00243] Another class of embodiments of the present invention is one in which each

device in the class includes a touch screen. and additionally includes one or more touch-

- sensitive modifier spots. and additionally includes one or more touch sensitive edges (which

can be used for scrolling and other functions, as described earlier).

[00244) Another class of ethbodiments of the present invention is one in which each
device in the class includes a touch screen, and additionally includes exactly one modifier

spot (either mechanical or touch-sensitive).

[00245] Another class of embodiments of the present invention is one in which each
device in the class includes a touch screen. and additionally includes exactly one touch-

sensitive modifier spot.

[00246] Another class of embodiments of the prescnt invention is one in which each
device in the class includes a touch screen. and additionally includes exactly one modifier
spot (either mechanical or touch-sensitive). and additionally includes one or more touch

sensitive edges.

(00247} Another class of embodiments of the present invention is one in which each
device in the class includes a touch screen. and additionally includes exactly one touch-

sensitive modifier spot. and additionally includes one or more touch sensitive edges.

[00248] Fig. 13-A illustrates a front view of a portable electronic display device

according 1o a preferred embodiment of the present invention. This preterred embodiment has
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two touch sensitive areas along the bottom of the device, one on the left side. and one on the
right side. each of which is substantially indepchdent of the others and each of which enables
the device to detect the direction and approximate speed of a finger or hand sliding along that
touch sensitive area. so that the device can translate that into horizontal or vertical scrolling of
content being displayed on the device. And this preferred embodiment also includes a
modifier spot. This preferred embodiment also includes a display and a touch screen (for
detecting clicks on items displayed on the display).’And this preferred embodiment can
optionally include one or more expansion slots (as illustrated by item 1310) for memory cards
or input-éplput peripherals such as cameras or radios. Figures 13-B. 13-C, and 13-D illustrate
the bottom vicw. top view. and right side view. respectively. of the portable electronic display

»

device preferred embodiment shown in front-view in Fig. 13-A.

[00249] Another class of embodiments of the present invention is one in which each
device in.the class includes a touch.scréen. and additionally includes exactly one touch-
scnsitive modifier spot. and additionally includes two adjacent touch sensitive strips along the
bottom edge. and at ledst one additional touch sensitive area along either the left edge or the
right edge or both (as illustrated in Fig. 13-A). A notable subclass of this class of devices is
one in which each device in the class has a display with between 320 and 800 horizontal
pixels and between 240 and 600 vertical pixels.. Anothernotable subclass of this class of
devices is one in which each device in the class has a display with between 480 and 760
horizontal pixels and between 320 and 500 vertical pixels and a pixel density no greater than

175 points-per-inch. and where the device's overall dimensions are no more than 5.5 inches

by 4 inches.

[00250] A preferred embodiment of the present invention is one that i.ncludes a touch
screen that can display betwegn 500 and 7.00.hqrizon'tal pixels and be,twe'c;.n 360 and 440
vertical pixels. as well as exactly one touch-sensitive modifier button centered horizontally
beneath the display (as illustrated in Fig. 13-A. ifqm 1201). as well one touch-sensitive étrip
along the left edgé (as illustrated in.Fig. 13-A. item 1006) and one touch-scnsitive strip along
the right edge (as illustrated in Fig. 13-A. item 1.005'). as well as two adjacent touch-sensitive
strips along’the bottom edge (as illustrated in Fig. 13-B. item 1001 and item 1002). and where
the overall device dimensions (in at léast one configuration in which the user operates the

device while viewing content on said displayv) are no more than 5.2 inches wide and no more
& - .
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than 3.75 inches tall, and where the display's pixel density is no more than 164 pixels-per-

inch and no less than 96 pixels per inch.

[00251] Fig. 16-A illustrates a front view of a portable electronic display device
according to another preferred embodiment of the present invention that is just like the
preferred embodiment discussed for Fig. 13-A above but that also includes two additional
touch sensitive areas on the top edge of the device. Those touch sensitive areas on the top
edge of the device could optionally be implemented using simple touch sensor components
that merely detect taps (contact or non-contact over time) rather than being able to also dctect
sliding direction and speed like the touch sensitive areas along the sides and bottom of this
preferred embodiment. Figures 16-B. 16-C, and 16-D illustrate the bottom view. top view,
and right side view. respectively, of the portable electronic display device preferred |

embodiment shown in front-view in Fig. 16-A.

[00252] For each embodiment discussed above in connection with Fig. 13. additional
preferred embodiments would also include onc or more touch sensitive areas on the top of the
device as illustrated by items 1003 and 1004 in Fig. 16-A and Fig. 16-C. These could be
either basic touch-scnsitive spots (i.e., basic in that they just detect whether that area is being
touched or not. so the can be used to sense taps for example), or they could be touch-sensitive
strips that sense what point on the strip is being touched so they can be used to sense sliding
along that strip (similar to the touch-sensitive strips on 1005 and 1005 in Fig. 13-A a;nd Fig.
16-A).

[00253] As noted earlier. constraints on overall device dimensions specified in some of
these embodiment descriptions are not meant to necessarily account for covers. cases.
antennas. or peripherals that can be attached to the devices. When those cxtra items are

included in the measurements. the overall dimensions can be larger.

[00254] The loregoing defined a class ol devices in which each device has a display. and
includes one or more touch sensitive areas running along one or more of the edges of the
device (outside of the display), and the device includes electronics anfcll softwaré which work
together to detect certain types of contact by a user’s finger or hand on those touch sensitive
areas and responds by controlling the device in some way. A subclass of this class of devices
is one in which cach device in the subclass includes a TV receiver — so that the device is

capable of displaying live TV stations. And a further subclass would be on in which each
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device in the further subclass would additionally have a wireless radio (either local-area such
as a WiFi radio. or wide-area such as a cell phone radio) so that they are capable of both
displaying live TV as well as allowing the user to view and interact with Web content.
Indeed. any of the embodiments described earlier could include one or more of these types of

radios.

[00255] Another class of embodiments of the present invention is one in which each
device in the class has a display that fills at least 80% of the front surface of the device in at
least onc configuration in which the device can be operated while viewing content on said’
display. and where the device has one or more touch sensitive edges. A subclass of this class
is one in which each device in the subclass includes a wireless radio (either local-area or
wide-area). Another subclass is one in which eqch device in the subclass includes two or

more touch-sensitive strips along its edges.

[00256] As noted in the Background scction above, Fig. 18 illustrates another class of
embodiments of thc present invention, involving another novel use of touch sensitive
components. Each.embodimcent of this class of devices has a display 101 with a touch screen
on its front surface. and a separate touch-pad 1810 on the back of the device, where the touch-
pad 1810 can be used for scrolling. panning, or otherwise moving displayeq content -- but the
touch-pad 1810 is not uscd for selecting displayed selectable items (such as links, buttons, or
other selectable items on Web pages or applications). while the touch-screen over the display
101 (or one or more exira controls that the device maker may include on the device) can be
uscd for selecting items. Preferred embodiments of this class of devices would generally be
programmed to respond to movement of the user’s finger on the back touch-pad 1810 by
moving displayed content in the same directions as the finger moves. whether that’s up.
down. left. right. on any angle. in circles. or along essentially any other path: In this way. the
user feels as i1f he or 'she is just pushing the “page™ of content around within the frame of the
devicc. For example. if the user is looking at a Web page that is too large to display all at
once. and the user wants to quickly take a look at content that appears to the lower right of the
lower-right corner of the frame. the user can slide their finger along the back touch-pad
toward the upper left of the device. and the content would pan in that direction. revealing that
content that had been off the edge of the frame to the lower right. A reasonablc alternative

embodiment would be to move the content in the opposite direction ot the finger’s movement
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across the touch-pad. as though the user is moving the frame around a fixed page (rather than
moving the page beneath a fixed frame). Another embodiment would let the user choose
(through a configuration setting) whether movement of a finger on the back touch-pad should

move the content in the same direction as the finger or in the opposite direction.

[00257) ~ Another alternative embodiment (perhaps less compelling, but one which is
cover in the present invention anyway) would be to move a cursor around the display in the
same direction as the user’s finger on the touch-pad. and only scroll the content when the
cursor gets to the edge of the device. As with other embodiments here, the scrolling
mechanism and the selection mechanism are still separate in this embodiment. The user could
move the cursor to a position. and then (as an example of one selection mechanism a device

maker could implement) tap the device’s side to select the item under the cursor.

(00258] In one of its simplest preferred embodiments. the device would just have a
touch-screen and display 101 on the front, and an extra touch-pad 1810 on the back, with no
extra controls — not even an on/off power button. Note that a device can be designed so that
contact (or certain types of contact, such as a double-tap in a given amount of time) with the
touch screen on the front or l,he touch pad on the back can turn the device on or off, so an
on/off button may not be necessary. When the device is on, a “shut down” command (by any

appropriate name) could be provided in a menu to allow turning the device off or putting it to

sleep.

(00259 Yet another preferred embodiment that is nearly as simple would just add one
button — an on/off power button (either mechanical or touch sensitive). For example. a power

button could be placed on the top of the device or on one side.

[00260] Yel another preferred embodiment would be a class of devices in which each
device in the class adds one or more touch sensitive areas. in addition to the touch pad 1810
on the back of the device and the touch screen & display 101 on the front of the device. And
a particularly preferred embodiment of this class would be oﬁe with the four touch sensitive
spots illustrated in Fig. 19 (items 1903. 1904. 1905. and 1906). and a modifier spot 1201 as
discussed earlier. A preferred embodiment can also include extra items. such as a memory or

[/0 card slot 1310. as found on many PDAs.

. (00261} Fig. 20 illustrates another preferred embodiment in which the touch-pad 1810 is

placed on the inside of a display cover 2001 that can rotate on a hinge 2002 around to the
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back of the device 100 so that when the user is viewing content on the display 101 on the

front of the device they can operate the touch-pad 1810 now exposed behind the device.

[00262] Notable subclasses of the preferred embodiments just discussed in association
with Fig. 18. Fig. 19. and Fig. 20 are classes with devices with displays that have pixel counts
between 240 and 600 pixels vertically and belv;/een 480 and 800 pixels horizontally and pixel
densities between 100 and 200 pixels-per-inch. A notable smaller subclass consists of
devices with pixel counts between 360 and 460 pixels tall and between 500 and 764 tall. with
pixel densities between 130 and 168 pixels-per-inch, and where the devices arc no morc thaﬁ

5.5 inches wide and no more than 4 inches tall.

[00263] An alternative and known way to allow scrolling of a displayed content (which

-.is not incompatible with those covered here) is to let the uscr move the content around simply

by touching any part of the displayed content that is not a link. button, or other selectable
item, and then dragging their fmgér as ,thopgh they are dragging the content around within the
frame. Yct other embodifngnts of .t.he present invention include devices that use this scrolling
mechanism in combination with'a disr.)lay that is between 320 and 600 pixels tall and between
480 and 800 pixels wide, with a pixel dénéily between 125 and 168 pixeis-pér-inch. and
where the device is no more than 6 inches wide and no more than 44 inéhes tall. A relevant
subclass consists of devices that are less than 5 inches wide and which have between 360 and
480 vertical pixels and between 500 and 760 horizontal. and a pixel densjty between 132 and
161 pixels;per;inch. (All ranges “inclusive™.) Most uscrs may find that using a back touch-

pad as outlined in earlier embodiment descriptions is more intuitive.

[00264] As an improvement over current device designs that use mechanical controls.
one class of embodiments also.covered in this description of the present invention is one in
which each device in the class has one or more mechanical controls along the bottom of the
device (for horizontal scrolling and optionally other functions) and onc or more mechanical
controls along the side of the device (for vertical scrolling and optionally other functions). A
notable subclass is one in whlch the devnce has one roller or jog-dial control on the bottom
and one roller or jog-dial control on the side (as illustrated in Fig. 17-A). where the roller or
jog-dial control on the bottom is used for horlzontal scrolling dnd the roller or Jog-dndl control
on the side is used for vertical 5crollm9. Another notable subclass of this class is one in

which the device’s dlspldV at 320 p1‘<els tall and at least 480 pixels wide. A preferred
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subclass of the general class is one in which the display is between 500 and 760 pixels wide
and between 360 and 480 pixels tall and the pixel count is between 132 and 172 pixels-per-

inch inclusive.

[00265] , One conceptually simple extension to any of the above device embodiments
involves adding one or more speakers and one or more microphones to any of the above
embodiments. as part of cnabling a user to use the device as a cell phone. (Of course.
appropriate transceiver and software would be required too. as found in smart-phones today.)
In one preferred embodiment. a near-to-ear speaker (like those found at the top of most cell
phones) would be placed on or near one side ot the device, and a small microphone (like
those found in most cell phones) would be placed on or near the other side of the device. so
the user could hold the speaker to their ear and talk into thc microphone at the other end of the
device. In another embodiment, the spcaker would be placed on the back of the device near
one side (left or right) while the microphone is placed in the back of the device near the other
side (right or left), so the user could hold the speaker on the back of the phone to their ear
while talking into the microphone. In another embodiment. the speaker and microphone
would be embeddcd in a display cover (such as the cover 2001 illustrated in Fig. 20): They
could either be embedded on the outside of the cover, for use when the cover is closed, or
embedded on the inside of the cover. for use when the cover is open. In another embodiment,
the phonc would have a headset jack. allowing the user to plug-in one of the common cell
phone headsets and use that instead of holding the device to their car. In yet another
embodiment. the device would include a local-area-network transceiver (probably in addition
to a separate transceiver used to access the voice network or Internet) that could communicate
to a wireless headset that has it’s own compatible local-area-network transceiver (which could
be. for example. a Bluetooth transceiver. or another type). Still anothcr cmbodiment of the
device could include two or more of these mechanisms for conducting voice communications
— for example. a speakcr & microphone as well as a Bluetooth connection for talking to a
Bluetooth headset. Any of thése. in combination with the other novel device embodiment

features described earlier. constitutes an embodiment covered by the present invention.

[00266] As noted earlier. a wireless service provider could create and offcr a mobile Web
service specifically targeting devices embodiments of the present invention. Any device

embodiment of the present invention could be used. One preferred embodiment of such a
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mobile Web scrvice involves distributing to subscribers hand-held devices where the devices
would have local-area radios (such as WiFi radios) or wide-area- radios (such as 3G cell
radios) or both types of radios. and the devices would have touch-sensitive displays that show
between 480 and 800 pixels horizontally (inclusive) and between 320 and 600 pixels
vertically (inclusive). and the devices would be able to run a Web browser application. and
the devices would have one or more touch sensitive edge areas and/or a touch sensitive back
on which a user can tap or slide fingers or hands to control one or more aspects of the device
or the Web browser (such as scrolling Web pages.as described earlier). and the service
provider would charge cach subscriber a monthly fee (and optionally charge an initial sign up
fee or a charge for the device hardware, or both). Another embodiment would be the same.
but would target devices that additionally include two or morc touch-sensitive edges.

Another embodiment would be the same. but would additionally have the device
automatically periodically fetch certain content from a remote server (such as certain Web
pages or data within certain Web pages), so the user can sce that content quickly without
having to wait for it to download at the moment the user wants to look at it. Another
embodiment of this service would be the same but would additionally provide a means for the
user to control one or more aspect of the service from the device (such as which Web pages or

other content should be automatically periodically downloaded. and how often).
A

[00267] As noted earlier, hand-held devices embodied by the present invention would
make very good general-purpose remote controls. A preferred embodiment of such a remote-
control system would consist of one or more of the devices embodied by the present invention
communicating to a hub (which could be a PC or a standalone piece of electrical equipment)
that communicates to one or more other electronics products (suchasa TV. a TV recorder. a
stereo. an alarm system. etc.). The communication between the hand-held device and the hub
could be through the Internet. with the device accessing the Internet wirelessly through a
wireless access point (such as a Wi-Fi hotspot. a bluetooth access point. or a cellular tower.
for cxample) using standard mechanisms used by data-enabled phones or wireless PDAs..and
with the hub communicating with the other electronics products through a local area network
(either wireless or wircd). In this way. a user could control those remote electronic products
from anv place they can access the Intemet using their hand-held devilce.l Note-that for
electronic products that have their own connection to the Internet. the hand-held device can

communicate through the Internet to those electronic products rather than going through a
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hub: This represents an alternative embodiment of this remote control system. In both of
those remote-control system embodiments, a notable preferred embodiment would be one in
which each of the electronics products being controlled has a Web-based interface (e.g. web
pages made of HTML. JavaScript. Java or other Web-based sofiware) that is either stored in
the device or stored in the hub. so almost any remote Web browser (including browsers in
devices described in this description of the present invention) can casily access that control
interface as needed rather than having to embed the control interface in the hand-held device
(with appropriate password protection or other security mechanisms to keep unauthorized

people from controlling the remote device).

[00268] One class of methods covered by the present invention is the method by which a
device's software makes changcs in its user interface in response to the uscr tapping on a
touch sensitive arca on the edges of the device. A specific preferred method is one where.
when the user taps or double-taps on a given touch sensitive area on the device (such as item
1003 or item 1004 shown in Fig. 16-A and 16-A), the device responds by making a Web
browser URL text box (and optionally other items) appear or disappear from view on the
display. Most Web browsers can show a URL text box at the top of the browser window.
showing the URL of the current Web page and allowing the user to enter a new URL into the
text box. And a notable preferred device cmbodiment is one that implements this method, so
the user can easily make a URL text box (and possibly other items) appear or disappear by
simply tapping or double tapping on the top edge. . The device maker ¢an choose whether the
method is invoked by a single tap or double tap. or the device maker can implement a means

for allowing the uscr to specify their preference.

[00269] The present invention also covers the methods by which the device pans or
scrolls content on the display in response to the user.sliding parts of their hands (c.g. a finger
or palm) on one or more of the touch sensitive areas on the sides or back of the device. For
example. when the user slides their finger up or down item 1005 on the device illustrated in
Fig. 16-A. the conten't displayved on a Web page would pan as described earlier. The device
simply uses the sensor to track where the user’s finger ls on the sensor. and how it is moving.
and translates that into movement of the Web page — much as many devices translate sliding.a
virtual scroil bar on a Web browser window into movement of the content. Similarly. ina

device with a touch pad on the back. such as that illustrated by Fig. 18-A. the device would
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use a method that simply responds to movement of the user’s finger around the touch pad

1810 by correspondingly panning the Web content around the display, as described eariier.

[00270] The foregoing description is not intended to be a complete list of the
generalizations of the embodiments discussed in this description of the present invention that
could be claimed as novel. Device designers and engineers skilled in the art of designing and
developing hand-held electronic communication and computational devices will be able to

develop devices incorporating the attendant features and principles described above.

(00271) FIG. 24 illustrates a typical. potentially 'em.bcdded. computer system that, when
appropriately configured or designed. can serve' as a computer system in which the invention
may be embodied. The computer system 2400 includes any number of processors 2402 (also
referred to as central processing units, or CPU's) that are cduple_d to stordge devices includir;g
primary ston;age 2406 (typically a random access memory. or RAM). primary storage 2404
(typically a read only memory, or ROM). CPU 2402 may be of various types including
microcontrollers and microprocessors such as programmable devices (e.g.. CPLDs and
FPGAs) and unprogrammable devices such as gate array ASICs or general purbosc
microprocessors. As is well known in the art, p_rimary. é’torage 2404.acts to transfer data and
instructions uni-directionally to the CPU andiprimary storage 2406 is used typi.cally to
transfer data and instructions in a bi-directional manner. Both of these primary storage
devices may include any suitable computer-readable media such as th'ose described above. A
mass storage device 2408 may also be coupled bi-dircctionally to CPU 2402 and provides
addifional data storage capacity and may includc any of the computer-readable media

described above. Mass storage device 2408 may be used to store programs, data and the like

. and is typically a sccondarv storage medium such as a hard disk. It will be apprec1ated that

the information retained within' the mqss storage device 2408. may. in appropnate cases. be
incorporated in standard fashion as part of primary storagc 2406 as virtual memory. A
specific mass storage device such as a CD-ROM 2414 may also pass-data uni-directionally to

the CPL.

[00272] CPU 2402 mav also be coupled to an interface 2410 that connects 1o one or more .

inputoutput devices such as such as video momtors track balls mice. keyboards.

microphones. touch-sensitive dlspla_ys. transducer card readers. magnetic or paper tape

readers. tablets. stvluses. voice or handwriting recognizers. or other well-known input devices
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such as. of course. other computers. Finally. CPU 2402 optionally may be coupled to an
external device such as a database or a computer or telecommunications network using an
external connection as shown generally at 2412. With such a connection. it is contemplated
that the CPU might receive information from the network. or might output information to the

network in the course of performing the method steps described herein.

[00273] it should be noted that no known companies have arrived at the forgoing
/
innovations of the present invention. at least in part because they likely have not performed

the detailed cxperimentation requircd to make the motivating obscrvations.

[00274) Having fully described at least one embodiment of the present invention. other
equivalent or alternative methods according to the present'invention will be apparent to those
skilled in the art. The invention has been described above by way of illustration. and the
specific embodiments disclosed are not intended to limit the invention to the particular forms
disclosed. The invention is thus to cover all modifications. equivalents. and alternatives

falling within the spirit and scope of the tollowing claims.
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[ claim:
1. A portable electronic display device for displaying information. the display dcvice
comprising:
5 a. an enclosure effectively sized to be at most 5.75 inches in a first dimension and
at most 4.5 inches in a second dimension: and
b. adisplay comprised in the cnclosure such that an active surface of the display
is visible, the display having an effective pixel count of at least 520 effective
pixels in the first dimension and an effective pixel count of at least 320
10 effective pixels in the second dimension. the display further having an
cffective pixel density of at most 175 effective pixels-per-inch (ppi) in the first
' and second dimensions.
2. The portable electronic display device of claim 1, wherein the effective pixcl count in
the first dimension is inclusively between 520 and 800 effective pixels. and the
15 effective pixcl count in the second dimension is inclusively between 360 and 600
effective pixels. and the effective pixel density is inclusively between 122 and 166
effective ppi, and the enclosure is effectively sized to be at most 5.2 inches in the first
dimension and at most 3.8 inches in the second dimension.
3. The portable electronic display device of claim 1, further comprlsmg
20 at least one control operable to horizontally move content dlsp]ayed by the

active surfacc of said display; and

at least one control operable to vertically move content displayed by the active
surface of said display. said at least one vertical control operating substantially

25 independent of said at least one horizontal control.

4. The portable electronic display device of claim 3. whercin at least one of said at least
"one vertical control is disposed at a right or left edge of said enclosure. and at least
one of said at lcast one horizontal control is disposed at a bottom edge of said

30 enclosure. /

I

The portable electronic display device of claim 3. wherein at least one of said at least
one horizontal controls is a touch sensor and not a mechanical control and at least ohe

of said at least one vertical controls is a touch sensor and not a mechanical control.

81



10

6.

7.

10.

WO 2005/008444 PCT/US2004/022849

The portable electronic display device of claim 2. further comprising:

at least one control operable to horizontally move content displayed by the

active surface of said display: and

at lcast one control operable to vertically move content displayed by the active
surface of said display. said at least one vertical control operating substantially

independent of said at least one horizontal control.

'l he portable electronic display device of claim 6. wherein at least one of said at least
one vertical control is disposed at a right or left edge qf said enclosure. and at least
onc of said at least one horizontal control is di;poscd at a bottom cdge of said
enclosure.

The portable electronic display device of claim 6. wherein at least onc of said at least
one horizontal or vertical controls is a touch sensor and not a mechanical control.
The portable electronic display device of claim 1, wherein the effective pixel count in
the first dimension is inclusively between 520 and 720 effective pixels, and the
effective pixel count in the second dimension is inclusively between 360 and 440
effective pixels, and the effective pixel density is inclusively between 130 and 162
effective ppi. and the enclosure is effectively sized to be at most 5.0 inches in the first
dimension and at most 3.5 inches in the second dimension. the enclosure being further
sized. substantially in the plane of the active surface. such that there is no more than
0.45 inches between an outer edge of the cnclosure and an outer edge of the active
surface.

The portable electronic display device of claim 1. wherein the effective pixel count in
the first dimension is inclusively between 600 and 640 effective pixels. and the
effective pixel count in the second dimension is inclusively between 360 and 440
effective pixels. and the effective pixel density is inclusively between 140 and 148
cffective ppi. and the enclosure is effectively sized to be at most 4.75 inches in the
first dimension and at most 3.25 inches in the second dimension and at most 1.5

inches in a third dimension. the enclosure being further sized. substantially in the
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plane of the active surface, such that there is no more than 0.33 inches between an
outer edge of the enclosure and an outer edge of the active surface.
11. A portable electronic device for displaying information, the device comprising:
an enclosure. which is effectively sized to be inclusively within a plus or
minus 15% range of 4.6 inches in the first dimension and inclusively within a

plus or minus 15% range of 3.1 inches in the second dimension; and

a display joined to said enclosure such that an active surface of said display is
visible. said display having an effective pixcl count in a first dimension
' inclusively within a plus or minus 15% range of 600 effective pixels. and an
cffectivc pixel count iz; a second dimension inclusively within a plus or minus
15% range of 400 effective pix,elé. and an cffecti‘ve pixel density inclusively
| within a plus or minus 15% range of 144 effective ppi. '
12. A portable electronic display device for display.ing information. the display device
comprising:
" a. anenclosure:
b. a displéy comprised in the enclosure such that an active surface of the display
is visible. the active surface being capable of displaying information content;
c. . at least one touch sensitive area disposed along an edge of the encfosure. said
touch sensitive area being responsive to extemaﬁ touch: and |
d. a portable electronic display device controller unit that is in communication
with said touch sensitive area, said device controller unit being configured to
receive at least one pattern of .touch and respond by either cbntrol!ing a first
function of the portable electronic ldisplay device or by changing the content
displayed in said display. |
13. The portable electronic display device of claim. 12. wherein said at least one touch
sensitive area comprises at least two substantially independent elongated touch
scnsitive areas pdsiliqned along at least two éQges of said enclosure. said elongated'l
touch sensitive areas being responsive to the external touch of a human finger on a |
surface thereof. | | C
I4. The portable electionic displéy device of claim 13. wherein the pattern of io'ﬁcﬁ is

sliding touch along at least a portion of a first ahd second of said independent touch
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sensitive surface areas. whereby said sliding touch on said first independent touch
sensitive surface area correspondingly moves the content displayed in said display
horizontally.-and said sliding touch on said second independént touch sensitive surface
area correspondingly moves the content displayed in said display vertically.

15. The portable electronic display device of claim 13, wherein the pattern of touch is the
human finger tapping a portion of at least one of said touch sensitive surface areas,
whereby said portable electronic display device controller unit responds by controlling
said first function of the portable electronic display device.

16. The portable electronic display device of claim 12. wherein said display is a touch
screen display. whereby said portable electronic display device controller unit
responds to the touching of an exposed portion of said touch screen display by
controlling a second function of the portable electromc display device. said second
function being differcnt than said first function.

17. The portable electronic display device of claim 16. wherein said first function is a
scrolling function and said second function is a selection function.

18. The portable electronic display device of claim 12. wherem no mechanical control
components are included.

19. The portable electronic display device of claim 12, further comprising a single
mechanical control component. ‘

20. The portable electronic display device of claim 13. wherein said touch sensitive areas
comprise a first and second touch sensors disposed at a bottom edge of said enclosure.
and a third touch sensor disposed at a left edge of said enclosure. and a forth touch
sensor disposed at a right edge of said enclosurc

21. The portable electronic display device of clalm 20. wherein said touch sensitive areas

further comprise a fifth and sixth touch sensors disposed at a top edge of said

enclosure.

22.A [/3ortable electronic display device for displaying information. the display device
comprising:

a. an enclosure:
b. adisplay comprised in the enclosure such that an active surface of the display

is visible. the active surface being capable of dlsplavmg information content:
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c. atouch-pad disposed on a back side of the enclosure or on a pivoting joint
joined to the enclosure. which touch-pad is responsive to external touch; and

d. aportable electronic display device controller unit that is in communication
with said touch-pad. said device controller unit being configured to respond to
a sliding pattern of touch on an exposed portion of said touch-pad by moving
content displayed in said display in a two dimensional direction corresponding

to the direction of the sliding pattern of touch.

. The portable electronic display device of claim 22. further comprising:

f. adisplay cover for covering said display. said cover being pivotally joined to said
enclosure by-said pivoting joint. whercin said touch-pad is disposed upon an
exposed side of said pivoting Jomt and not on the back side.

The portable electronic display dev:ce of claim 22, wherein said dlsplay is a touch

screen display. whereby said portable electronic display device controller unit

responds to the tapping of an exposed portion of said touch screen display by
controlling a selection function of said portable electronic display device.

The portable electronic display device of claim 23. wherein said display is a touch

screen display, and said portable electronic display device controller unit responds to

one or more touch patterns of an exposed portion of said touch screcn display by

controlling at least one function of said portable electronic display device. *

The portable electronic display device of claim 12. further comprising a peripheral

component selected from the group of periphcral components consisting of a speaker.

a microphone. a radio. a transceiver, a TV receiver. a camera, an auxiliary display. a

cover. an antenna. and a keyboard.

. A portable electronic display device for displaying information. the display device

comprising:

a. an enclosure:

b. atouch screen display comprised in the enclosure such that an active surface of
the display is visible. the active surface being capable of displaying
information content:

c. a portable electronic display device controller unit that is in communication
with said touch screen display. said device controller unit being conﬁgurcd to

Jdetect or receive a first pattern of touch and respond by either controlling a
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first function of said portable electronic display device or by changing the
content displayed in said display; and

d. at least one user engageable context modifier switch. which is in
communication with saici device controller unit and operable to change the
context of said first pattern of touch received by said device controller unit.
whereby said device controller unit responds differently to said first pattern of

touch when said at least one context modifier switch is engaged by the user.

. The portable electronic display device of claim 27, wherein said at least one context

modificr switch is at least one portion of a touch sensor, said at least one touch sensor
portion being configured to be at least one modifier spot for engaging said context
modifier switch when a second pattern of touch is imposed upon said at least one

modifier spot.

. The portable electronic display device of claim 27. comprising only onc said context

modifier switch.

. The portable elcctronic display device of claim 27, whercin at least one of said at least

one context modifier switch is opcrable as a shift key when a virtual keyboard is
displayed on said display.

The portable electronic display device of claim 27, wherein at least one of said at least
one context modifier switch is operable as a right-click button. which displays a menu
on said display when the user clicks on an item on said display while simultaneously

engaging said right-click context modifier switch.

. The portablc electronic display device of claim 27, wherein said display has between

480 and 800 effective pixels in a [irst dimension and between 320 and 600 effective
pixels in a; second dimension. said display further having a maximum pixel density of
162 effective pixels-per-inch (ppi) and a minimum pixel density of 130 gffective ppi:
and said enclosure is effectively sized to be at most 5.2 inches in a first dimension and
at most 3.7 inches in a second dimension. the enclosure being turther sized,
subsléntially in the plane of the active surface. such that there is no more than 0.5
inches betwceen three outer edges of the enclosure and the corresponding outer edges
of the active surface. and no more than 1 inch between a forth outer edge of the
enclosure and the corresponding outer cdge of the active surface: and said device

additionally includes at least two substantially independent touch sensitive areas
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disposed along at least two cdges of said enclosure. said indepcendent touch sensitive

areas being operable for detecting sliding touch along or tapping on said touch sensor.

. The portable electronic display device of claim 32, wherein there is only a single

modifier spot. and said touch sensitive areas include a first and second touch sensitive
areas disposed along a bottom edge of said enclosure. and a third touch sensitive area
disposed along a left edge of said enclosure, and a forth touch sensitive area disposed
along a'right cdge of said enclosure. each of said first. second. third. and fourth touch

sensitive areas being operable for detecting sliding touch.

. The portable electronic display device of claim 33, wherein said touch scnsitive areas

further comprise a fifth and sixth touch sensitive areas disposed along a top edge of
said enclosure. said top touch sensitive areas being operable for detecting taps and

being optionally operz{b]e for detecting sliding touch along said touch sensor.

. A hand-held remote control comprising:

means for remotely controlling at least one remote device, said remote controlling

means communicaling control commands to said remote device;
touch sensitive means for receiving patterns of touch by a human; and

means for detecting the patterns of touch impressed upon said touch sensitive means.

the detected the patterns of touch being communicated as control commands to said

remote controlling means.

. A portable electronic display device for displaying information. the display device

comprising:
means for displaying information content:
“touch sensor means for, detecting a first pattern of touch; and
means for detecting said first pattern of touch and responding by either controlling

a first function of the portable electronic display device or by changing the content

displayed in said display means. '
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37.

38.

39.

40.

41.

The portable electronic display device of claim 36, further comprising:

means for detecting a second pattern of touch on at least one portion of said touch

sensor; and

means for controlling a second function of the portable elcctronic display device.
said controlling means being engaged in response to the detection of said second
pattern of touch.

A method of implemenﬁng a mobile information service. the method comprising the

steps of: ‘

a. providing to a customer a wircless enabled. hand-hcld electronic display device of
claim 32:

b. the service provider establishing wireless communications between said wireless
hand-hcld device and an information server, the established wireless
communications being capable of communicating information from the

information server to said wireless hand-held device; and

c. the service provider charging the customer an access fee.
The information service method of claim 38. further comprising the steps of:

d. running a web browser on said wireless hand-held device for interacting with the
information: and
¢. controlling a web browser function by engaging said at least one touch scnsor.
The information service method of claim 38. further comprising the step of charging
to the customer an initial sign-up fee and/or a fee for said wireless hand-held device.
The information service method of claim 38. turther comprising the step of
configuring said wireless hand-held device to automatically download the information
from the information server. the information being available for later viewing by the

customer.

. The information service method of claim 38. further comprising the step of the service

provider configuring said wireless hand-held device to enable the customer to control
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at least one aspect of said information service provided to the customer from the service

provider.
43. A method for controlling displayed information on a portable electronic display

device. the method comprising the steps of:

configuring a touch sensor located at an edge of the portable clectronic display

device to detect a first pattern of touch; and

detecting said first pattern of touch and responding by either controlling a first
function of the portable electronic display device or by changing the content

displayed in said display.
44. The display controlling method of claim 43. further comprising the steps of:

detecting a second pattern of touch on at lcast onc portion of said touch sensor;

and

responding to the detection of said second pattern of touch by controlling a second
function of the portable electronic display device or by changing the content

displayed in said display.

45. The display controlling method of claim 43. wherein said first function is a web
browser function. ' |

46. The display controlling method of claim 43. wherein said first pattern of touch is
touch sliding along said touch sensor and said first function is to scroll the displayed
content in a first dircction corresponding to the direction the finger is sliding in.

47. The display controlling method of claim 43, wherein said first pattern of touch is
touch sliding along or tapping said touch sensor.

48. A portable electronic display device for displaying infdrmation. the display device
comprising:

an enclosure: -
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a display comprised in the enclosure such that an active surface of the display is

visible.

at least one control operable to horizontally move content displayed by the active
surface of said display. wherein at least one of said at least one horizontal control

is disposed at a bottom cdge of said enclosure; and

at least one control operable to vertically move content displayed by the active
surface of said display. wherein at least one of said at least one vertical control is
disposed at a right or left edge of said enclosure, and said at least one vertical

control operates substantially independent of said at least one horizontal control.
49. Tl'1e portable electronic display device of claim 48. wherein at least one of said at lcast

one horizontal control is a touch sensor and not a mechanical control and at lcast one

of said at least one vertical control is a touch sensor and not a mechanical control.
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Sept. 2003 industrial design example
for MOVE Mobile Systems’
Slider concept.
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Fig. 22-A
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