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ABSTRACT
(57)
Methods and devices for selectively presenting a user inter
face or “desktop' across two devices are provided. More
particularly, a unified desktop is presented across a device and
a computer system that comprise a unified system. The uni
fied desktop acts as a single user interface that presents data

and receives user interaction in a seamless environment that

emulates a personal computing environment. To function
within the personal computing environment, the unified desk
top includes a process for docking and undocking the device
with the computer system. The unified desktop presents desk
tops or windows based on a set of pre-determined rules.
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BACKGROUND

0003) A substantial number of handheld computing
devices, such as cellular phones, tablets, and E-Readers,
make use of a touch screen display not only to deliver display
information to the user but also to receive inputs from user
interface commands. While touch screen displays may
increase the configurability of the handheld device and pro
vide a wide variety of user interface options, this flexibility
typically comes at a price. The dual use of the touch screen to
provide content and receive user commands, while flexible
for the user, may obfuscate the display and cause visual
clutter, thereby leading to user frustration and loss of produc
tivity.
0004. The small form factor of handheld computing
devices requires a careful balancing between the displayed
graphics and the area provided for receiving inputs. On the
one hand, the Small display constrains the display space,
which may increase the difficulty of interpreting actions or
results. On the other, a virtual keypad or other user interface
scheme is Superimposed on or positioned adjacent to an
executing application, requiring the application to be
Squeezed into an even Smaller portion of the display.
0005. This balancing act is particularly difficult for single
display touch screen devices. Single display touch screen
devices are crippled by their limited screen space. When users
are entering information into the device, through the single
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display, the ability to interpret information in the display can
be severely hampered, particularly when a complex interac
tion between display and interface is required.
0006 Current handheld computing devices may be con
nected to larger computing devices, e.g., personal computers
(PCs), or peripheral screens to provide more display area.
Current handheld devices do not include features that allow it

to provide both PC functionality and the functionality asso
ciated with the handheld device, e.g., phone, text, or other
communication functionality. Instead, a peripheral Screen
connected to a handheld device merely provides more display
area for the handheld computing device. When connecting the
handheld device to another computing system, Such as a PC,
the handheld device is typically recognized by the computing
system as a peripheral device. The functionality of the hand
held device is typically not integrated with the functionality
of the larger computing system.
SUMMARY

0007. There is a need for a dual multi-display handheld
computing device that provides for enhanced power and/or
Versatility compared to conventional single display handheld
computing devices. These and other needs are addressed by
the various aspects, embodiments, and/or configurations of
the present disclosure. Also, while the disclosure is presented
in terms of exemplary embodiments, it should be appreciated
that individual aspects of the disclosure can be separately
claimed.

0008 Embodiments provide for a handheld device with a
unified desktop for integrating the functionality of the hand
held device with a larger computing system, e.g., a PC. When
connected to a peripheral display and/or a display of a PC, the
handheld device provides a unified desktop displayed across
the screen(s) of the handheld device and the additional dis
play. The unified desktop unifies the PC functionality pro
vided on the additional display with the handheld function
ality, Such as communication applications (e.g., phone, SMS,
MMS) provided on the screen(s) of the handheld device. A
user can seamlessly interact with applications, e.g., open,
drag, close, receive notifications, on the unified desktop
whether the applications are displayed on the screens of the
handheld device, or the peripheral display of the larger com
puting system. Each portion of the unified desktop (i.e., the
portion on the handheld device and the portion on the periph
eral Screen) may display different applications, information,
and/or have a different layout. Also, in embodiments, each
portion of the desktop may display similar information in
different formats. For example, battery level of the handheld
device, wireless network signal strength, notifications, can be
displayed in both portions of the desktop, with a largerformat
being used on the portion of the unified desktop displayed on
the peripheral screen, and a smaller format used on the Screen
(s) of the peripheral device.
0009. The phrases “at least one”, “one or more', and “and/
or are open-ended expressions that are both conjunctive and
disjunctive in operation. For example, each of the expressions
“at least one of A, B and C, “at least one of A, B, or C, “one
or more of A, B, and C. “one or more of A, B, or C and “A,
B, and/or C' means A alone, B alone, C alone, A and B

together, A and C together, B and C together, or A, B and C
together.
(0010. The term “a” or “an entity refers to one or more of
that entity. As such, the terms “a” (or “an”), “one or more' and
“at least one' can be used interchangeably herein. It is also to
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be noted that the terms “comprising”, “including, and “hav
ing can be used interchangeably.
0011. The term “automatic' and variations thereof, as
used herein, refers to any process or operation done without
material human input when the process or operation is per
formed. However, a process or operation can be automatic,
even though performance of the process or operation uses
material or immaterial human input, if the input is received
before performance of the process or operation. Human input
is deemed to be material if such input influences how the
process or operation will be performed. Human input that
consents to the performance of the process or operation is not
deemed to be “material'.

0012. The term “computer-readable medium' as used
herein refers to any tangible storage and/or transmission
medium that participate in providing instructions to a proces
sor for execution. Such a medium may take many forms,
including but not limited to, non-volatile media, Volatile
media, and transmission media. Non-volatile media includes,

for example, NVRAM, or magnetic or optical disks. Volatile
media includes dynamic memory, Such as main memory.
Common forms of computer-readable media include, for
example, a floppy disk, a flexible disk, hard disk, magnetic
tape, or any other magnetic medium, magneto-optical
medium, a CD-ROM, any other optical medium, punch cards,
paper tape, any other physical medium with patterns of holes,
a RAM, a PROM, and EPROM, a FLASH-EPROM, a solid

state medium like a memory card, any other memory chip or
cartridge, a carrier wave as described hereinafter, or any other
medium from which a computer can read. A digital file attach
ment to e-mail or other self-contained information archive or

set of archives is considered a distribution medium equivalent
to a tangible storage medium. When the computer-readable
media is conFig.d as a database, it is to be understood that the
database may be any type of database. Such as relational,
hierarchical, object-oriented, and/or the like. Accordingly,
the disclosure is considered to include a tangible storage
medium or distribution medium and prior art-recognized
equivalents and Successor media, in which the Software
implementations of the present disclosure are stored.
0013 The term “desktop' refers to a metaphor used to
portray systems. A desktop is generally considered a “sur
face' that typically includes pictures, called icons, widgets,
folders, etc. that can activate show applications, windows,
cabinets, files, folders, documents, and other graphical items.
The icons are generally selectable to initiate a task through
user interface interaction to allow a user to execute applica
tions or conduct other operations.
0014. The term “screen,” “touchscreen, or “touchscreen
refers to a physical structure that includes one or more hard
ware components that provide the device with the ability to
render a user interface and/or receive user input. A screen can
encompass any combination of gesture capture region, a
touch sensitive display, and/or a configurable area. The device
can have one or more physical Screens embedded in the hard
ware. However a screen may also include an external periph
eral device that may be attached and detached from the
device. In embodiments, multiple external devices may be
attached to the device. Thus, in embodiments, the screen can

enable the user to interact with the device by touching areas
on the screen and provides information to a user through a
display. The touch screen may sense user contact in a number
of different ways, such as by a change in an electrical param
eter (e.g., resistance or capacitance), acoustic wave varia
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tions, infrared radiation proximity detection, light variation
detection, and the like. In a resistive touch screen, for

example, normally separated conductive and resistive metal
lic layers in the screen pass an electrical current. When a user
touches the screen, the two layers make contact in the con
tacted location, whereby a change in electrical field is noted
and the coordinates of the contacted location calculated. In a

capacitive touch screen, a capacitive layer stores electrical
charge, which is discharged to the user upon contact with the
touch screen, causing a decrease in the charge of the capaci
tive layer. The decrease is measured, and the contacted loca
tion coordinates determined. In a Surface acoustic wave touch

screen, an acoustic wave is transmitted through the screen,
and the acoustic wave is disturbed by user contact. A receiv
ing transducer detects the user contact instance and deter
mines the contacted location coordinates.

0015 The term “display” refers to a portion of one or more
screens used to display the output of a computer to a user. A
display may be a single-screen display or a multi-screen
display, referred to as a composite display. A composite dis
play can encompass the touch sensitive display of one or more
screens. A single physical screen can include multiple dis
plays that are managed as separate logical displays. Thus,
different content can be displayed on the separate displays
although part of the same physical Screen.
0016. The term "displayed image” refers to an image pro
duced on the display. A typical displayed image is a window
or desktop. The displayed image may occupy all or a portion
of the display.
0017. The term “display orientation” refers to the way in
which a rectangular display is oriented by a user for viewing.
The two most common types of display orientation are por
trait and landscape. In landscape mode, the display is oriented
such that the width of the display is greater than the height of
the display (such as a 4:3 ratio, which is 4 units wide and 3
units tall, or a 16:9 ratio, which is 16 units wide and 9 units

tall). Stated differently, the longer dimension of the display is
oriented substantially horizontal in landscape mode while the
shorter dimension of the display is oriented substantially
Vertical. In the portrait mode, by contrast, the display is ori
ented such that the width of the display is less than the height
of the display. Stated differently, the shorter dimension of the
display is oriented substantially horizontal in the portrait
mode while the longer dimension of the display is oriented
substantially vertical.
0018. The term “composite display” refers to a logical
structure that defines a display that can encompass one or
more screens. A multi-screen display can be associated with
a composite display that encompasses all the screens. The
composite display can have different display characteristics
based on the various orientations of the device.

0019. The term “gesture” refers to a user action that
expresses an intended idea, action, meaning, result, and/or
outcome. The user action can include manipulating a device
(e.g., opening or closing a device, changing a device orienta
tion, moving a trackball or wheel, etc.), movement of a body
part in relation to the device, movement of an implement or
tool in relation to the device, audio inputs, etc. A gesture may
be made on a device (such as on the screen) or with the device
to interact with the device.

0020. The term “module” as used herein refers to any
known or later developed hardware, software, firmware, arti
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ficial intelligence, fuzzy logic, or combination of hardware
and Software that is capable of performing the functionality
associated with that element.

0021. The term “gesture capture” refers to a sense or oth
erwise a detection of an instance and/or type of user gesture.
The gesture capture can occur in one or more areas of the
screen, Agesture region can be on the display, where it may be
referred to as a touch sensitive display or off the display where
it may be referred to as a gesture capture area.
0022. A “multi-screen application” or “multiple-display
application” refers to an application that is capable of mul
tiple modes. The multi-screen application mode can include,
but is not limited to, a single Screen mode (where the appli
cation is displayed on a single screen) or a composite display
mode (where the application is displayed on two or more
screens). A multi-screen application can have different lay
outs optimized for the mode. Thus, the multi-screen applica
tion can have different layouts for a single Screen or for a
composite display that can encompass two or more screens.
The different layouts may have different screen/display
dimensions and/or configurations on which the user inter
faces of the multi-screen applications can be rendered. The
different layouts allow the application to optimize the appli
cations user interface for the type of display, e.g., single
screen or multiple screens. In single screen mode, the multi
screen application may present one window pane of informa
tion. In a composite display mode, the multi-screen applica
tion may present multiple window panes of information or
may provide a larger and a richer presentation because there
is more space for the display contents. The multi-screen
applications may be designed to adapt dynamically to
changes in the device and the mode depending on which
display (single or composite) the system assigns to the multi
screen application. In alternative embodiments, the user can
use agesture to request the application transition to a different
mode, and, ifa display is available for the requested mode, the
device can allow the application to move to that display and
transition modes.

0023. A “single-screen application” refers to an applica
tion that is capable of single screen mode. Thus, the single
screen application can produce only one window and may not
be capable of different modes or different display dimen
sions. A single-screen application may not be capable of the
several modes discussed with the multi-screen application.
0024. The term “window' refers to a, typically rectangu
lar, displayed image on at least part of a display that contains
or provides content different from the rest of the screen. The
window may obscure the desktop.
0025. The terms “determine”, “calculate” and “compute.”
and variations thereof, as used herein, are used interchange
ably and include any type of methodology, process, math
ematical operation or technique.
0026. It shall be understood that the term “means” as used
herein shall be given its broadest possible interpretation in
accordance with 35 U.S.C., Section 112, Paragraph 6.
Accordingly, a claim incorporating the term “means' shall
coverall structures, materials, or acts set forth herein, and all

of the equivalents thereof. Further, the structures, materials or
acts and the equivalents thereof shall include all those
described in the summary of the invention, brief description
of the drawings, detailed description, abstract, and claims
themselves.

0027. The preceding is a simplified summary of the dis
closure to provide an understanding of some aspects of the
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disclosure. This Summary is neither an extensive nor exhaus
tive overview of the disclosure and its various aspects,
embodiments, and/or configurations. It is intended neither to
identify key or critical elements of the disclosure nor to delin
eate the scope of the disclosure but to present selected con
cepts of the disclosure in a simplified form as an introduction
to the more detailed description presented below. As will be
appreciated, other aspects, embodiments, and/or configura
tions of the disclosure are possible utilizing, alone or in com
bination, one or more of the features set forth above or
described in detail below.
BRIEF DESCRIPTION OF THE DRAWINGS

0028 FIG. 1A includes a first view of an embodiment of a
multi-screen user device;
0029 FIG. 1B includes a second view of an embodiment
of a multi-screen user device;
0030 FIG. 1C includes a third view of an embodiment of
a multi-screen user device;
0031 FIG.1D includes a fourth view of an embodiment of
a multi-screen user device;
0032 FIG.1E includes a fifth view of an embodiment of a
multi-screen user device;
0033 FIG. 1F includes a sixth view of an embodiment of
a multi-screen user device;
0034 FIG. 1G includes a seventh view of an embodiment
of a multi-screen user device;

0035 FIG. 1H includes a eighth view of an embodiment of
a multi-screen user device:
0036 FIG. 1I includes a ninth view of an embodiment of a
multi-screen user device;
0037 FIG. 1J includes a tenth view of an embodiment of a
multi-screen user device;
0038 FIG. 2 is a block diagram of an embodiment of the
hardware of the device;
0039 FIG. 3A is a block diagram of an embodiment of the
state model for the device based on the device's orientation

and/or configuration;
0040 FIG. 3B is a table of an embodiment of the state
model for the device based on the device's orientation and/or
configuration;
0041 FIG. 4A is a first representation of an embodiment
of user gesture received at a device;
0042 FIG. 4B is a second representation of an embodi
ment of user gesture received at a device;
0043 FIG. 4C is a third representation of an embodiment
of user gesture received at a device;
0044 FIG. 4D is a fourth representation of an embodiment
of user gesture received at a device;
0045 FIG. 4E is a fifth representation of an embodiment
of user gesture received at a device;
0046 FIG. 4F is a sixth representation of an embodiment
of user gesture received at a device;
0047 FIG. 4G is a seventh representation of an embodi
ment of user gesture received at a device;
0048 FIG. 4H is a eighth representation of an embodiment
of user gesture received at a device;
0049 FIG. 5A is a block diagram of an embodiment of the
device software and/or firmware;

0050 FIG. 5B is a second block diagram of an embodi
ment of the device software and/or firmware;

0051 FIG. 6A is a first representation of an embodiment
of a device configuration generated in response to the device
State;
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0052 FIG. 6B is a second representation of an embodi
ment of a device configuration generated in response to the
device state;

0053 FIG. 6C is a third representation of an embodiment
of a device configuration generated in response to the device
State;

0054 FIG. 6D is a fourth representation of an embodiment
of a device configuration generated in response to the device
State;

0055 FIG. 6E is a fifth representation of an embodiment
of a device configuration generated in response to the device
State;

0056 FIG. 6F is a sixth representation of an embodiment
of a device configuration generated in response to the device
State;

0057 FIG. 6G is a seventh representation of an embodi
ment of a device configuration generated in response to the
device state;

0058 FIG. 6H is a eighth representation of an embodiment
of a device configuration generated in response to the device
State;

0059 FIG. 6I is a ninth representation of an embodiment
of a device configuration generated in response to the device
State;

0060 FIG. 6J is a tenth representation of an embodiment
of a device configuration generated in response to the device
State;

0061 FIG. 7A is representation of a logical window stack;
0062 FIG.7B is another representation of an embodiment
of a logical window stack;
0063 FIG.7C is another representation of an embodiment
of a logical window stack;
0064 FIG.7D is another representation of an embodiment
of a logical window stack;
0065 FIG.7E is another representation of an embodiment
of a logical window stack;
0066 FIG. 8 is block diagram of an embodiment of a
logical data structure for a window stack;
0067 FIG.9 is a flow chart of an embodiment of a method
for creating a window stack;
0068 FIG. 10 is a flow chart of an embodiment of a
method for managing the execution of an application;
0069 FIG. 11 is a block diagram of an embodiment of the
hardware of a unified system;
0070 FIG. 12 is a block diagram of an embodiment of the
hardware of a computer system;
0071 FIG. 13 is a representation of an embodiment of a
unified desktop;
0072 FIG. 14 is a representation of an embodiment of a
user interface presented in a unified desktop;
0073 FIG. 15 is another representation of an embodiment
of a user interface presented in a unified desktop;
0074 FIG. 16 is a flow chart of an embodiment of a
method for providing status indicators in a unified desktop;
0075 FIG. 17 is a flow chart of an embodiment of a
method for providing status indicators in a unified desktop;
0076 FIG. 18 is another representation of an embodiment
of a user interface presented in a unified desktop;
0077 FIG. 19 is another representation of an embodiment
of a user interface presented in a unified desktop;
0078 FIG. 20 is a flow chart of an embodiment of a
method for providing a freeform window in a unified desktop:
007.9 FIG. 20 is another flow chart of an embodiment of a
method for providing a freeform window in a unified desktop:
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0080 FIG. 21 is another representation of an embodiment
of a user interface presented in a unified desktop;
I0081 FIG.22 is another representation of an embodiment
of a user interface presented in a unified desktop;
I0082 FIG. 23 is another representation of an embodiment
of a user interface presented in a unified desktop;
I0083 FIG. 24 is another representation of an embodiment
of a user interface presented in a unified desktop;
I0084 FIG.25 is another representation of an embodiment
of a user interface presented in a unified desktop;
I0085 FIG. 26 is another representation of an embodiment
of a user interface presented in a unified desktop;
I0086 FIG. 27 is another representation of an embodiment
of a user interface presented in a unified desktop;
I0087 FIG. 28 is another representation of an embodiment
of a user interface presented in a unified desktop;
I0088 FIG. 29 is a representation of a state diagram of a
user interface in a sleep state presented in a unified desktop;
0089 FIG. 30 is a flow chart of an embodiment of a
method for providing a common wake and unlock strategy for
a unified desktop;
0090 FIG.31 is another representation of an embodiment
of user interfaces presented before docking a device with a
computer system to form a unified desktop;
0091 FIG. 32 is another representation of an embodiment
of a user interface presented in a unified desktop after dock
ing:
0092 FIG.33 is another representation of an embodiment
of a user interface presented in a unified desktop after dock
ing:
0093 FIG. 34 is a flow chart of an embodiment of a
method for docking a device with a computer system to form
a unified desktop;
0094 FIG. 35 is another representation of an embodiment
of a user interface presented in a unified desktop before
undocking:
0.095 FIG. 36 is another representation of an embodiment
of user interfaces presented after undocking a device with a
computer system to dismantle a unified desktop;
0096 FIG. 37 is a flow chart of an embodiment of a
method for undocking a device with a computer system;
0097 FIG. 38 is a representation of a rules diagram for
different rules that govern the docking and undocking of a
device and a computer system;
(0098 FIG. 39 is a block diagram of an embodiment of the
computing environment of a unified system;
0099 FIG. 40 is a representation of an embodiment of a
user interface presented in a unified desktop;
0100 FIG. 41A is a block diagram of an embodiment of a
user interface data structure associated with the unified desk

top;

0101

FIG. 41B is another block diagram of another

embodiment of a user interface data structure associated with

the unified desktop:
0102 FIG. 42 is another representation of an embodiment
of a user interface presented in a unified desktop;
0103 FIG. 43A is a block diagram of an embodiment of a
user interface data structure associated with the unified desk

top;

0104 FIG. 43B is another block diagram of another
embodiment of a user interface data structure associated with

the unified desktop:
0105 FIG. 44 is another representation of an embodiment
of a user interface presented in a unified desktop;
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0106 FIG. 45A is a block diagram of an embodiment of a
user interface data structure associated with the unified desk

top;

0107 FIG. 45B is another block diagram of another
embodiment of a user interface data structure associated with

the unified desktop:
0108 FIG. 46 is another representation of an embodiment
of a user interface presented in a unified desktop;
0109 FIG. 47A is a block diagram of an embodiment of a
user interface data structure associated with the unified desk

top;

0110 FIG. 47B is another block diagram of another
embodiment of a user interface data structure associated with

the unified desktop:
0111 FIG. 48 is a flow chart of an embodiment of a
method for managing the user interface when docking a
device with a computer system;
0112 FIG. 49 is another representation of an embodiment
of a user interface presented in a unified desktop;
0113 FIG.50 is another representation of an embodiment
of a user interface presented in a unified desktop;
0114 FIG. 51 is another representation of an embodiment
of a user interface presented in a unified desktop;
0115 FIG. 52 is another representation of an embodiment
of a user interface presented in a unified desktop;
0116 FIG.53 is a block diagram of an embodiment of data
structure associated windows previously displayed when the
device was previously docked with the computer system;
01 17 FIG. 54 is a flow chart of an embodiment of a
method for managing window Stickiness;
0118 FIG. 55A is another block diagram of another
embodiment of modules associated with the device docked

with the computer system;
0119 FIG. 55B is another block diagram of another
embodiment of modules associated with the computer system
docked with the device;
0120 FIG. 56 is a flow chart of an embodiment of a

method for processing events in the unified system;
0121 FIG.57 is another flow chart of another embodiment
of a method for processing events in the unified system;
0122 FIG.58 is another flow chart of another embodiment
of a method for processing events in the unified system;
(0123 FIG. 59 is a flow chart of an embodiment of a
method for the device assuming the role of master in the
unified system;
0.124 FIG. 60 is another representation of an embodiment
of a user interface presented in a unified desktop;
0.125 FIG. 61A is another representation of an embodi
ment of a user interface presented in a unified desktop;
0126 FIG. 61B is another representation of an embodi
ment of a user interface presented in a unified desktop;
0127 FIG. 61C is another representation of an embodi
ment of a user interface presented in a unified desktop;
0128 FIG. 62 is another representation of an embodiment
of a user interface presented in a unified desktop;
0129 FIG. 63 is another representation of an embodiment
of a user interface presented in a unified desktop;
0130 FIG. 64 is another representation of an embodiment
of a user interface presented in a unified desktop;
0131 FIG. 65 is another representation of an embodiment
of a user interface presented in a unified desktop;
0132 FIG. 66A is another representation of an embodi
ment of a user interface presented in a unified desktop;
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0.133 FIG. 66B is another representation of an embodi
ment of a user interface presented in a unified desktop;
0.134 FIG. 67 is another representation of an embodiment
of a user interface presented in a unified desktop;
0.135 FIG. 68 is another representation of an embodiment
of a user interface presented in a unified desktop;
0.136 FIG. 69 is another representation of an embodiment
of a user interface presented in a unified desktop;
0.137 FIG. 70 is a flow chart of an embodiment of a
method for providing a triad control in the unified system.
0.138. In the appended Fig.s, similar components and/or
features may have the same reference label. Further, various
components of the same type may be distinguished by fol
lowing the reference label by a letter that distinguishes among
the similar components. If only the first reference label is used
in the specification, the description is applicable to any one of
the similar components having the same first reference label
irrespective of the second reference label.
DETAILED DESCRIPTION

0.139. Presented herein are embodiments of a device. The
device can be a communications device, such as a cellular

telephone, or other smart device. The device can include two
screens that are oriented to provide several unique display
configurations. Further, the device can receive user input in
unique ways. The overall design and functionality of the
device provides for an enhanced user experience making the
device more useful and more efficient.

0140 Mechanical Features:
0141 FIGS. 1A-1J illustrate a device 100 in accordance
with embodiments of the present disclosure. As described in
greater detail below, device 100 can be positioned in a number
of different ways each of which provides different function
ality to a user. The device 100 is a multi-screen device that
includes a primary screen 104 and a secondary screen 108,
both of which are touch sensitive. In embodiments, the entire
front surface of screens 104 and 108 may be touch sensitive
and capable of receiving input by a user touching the front
surface of the screens 104 and 108. Primary screen 104
includes touch sensitive display 110, which, in addition to
being touch sensitive, also displays information to a user.
Secondary screen 108 includes touch sensitive display 114,
which also displays information to a user. In other embodi
ments, screens 104 and 108 may include more than one dis
play area.
0.142 Primary screen 104 also includes a configurable
area 112 that has been conFig.d for specific inputs when the
user touches portions of the configurable area 112. Secondary
screen 108 also includes a configurable area 116 that has been
conFig.d for specific inputs. Areas 112a and 116a have been
conFig.d to receive a “back input indicating that a user
would like to view information previously displayed. Areas
112b and 116b have been conFig.d to receive a “menu' input
indicating that the user would like to view options from a
menu. Areas 112c and 116c have been conFig.d to receive a
“home’ input indicating that the user would like to view
information associated with a “home' view. In other embodi

ments, areas 112a-c and 116a-c may be conFig.d. in addition
to the configurations described above, for other types of spe
cific inputs including controlling features of device 100, some
non-limiting examples including adjusting overall system
power, adjusting the Volume, adjusting the brightness, adjust
ing the vibration, selecting of displayed items (on either of
screen 104 or 108), operating a camera, operating a micro
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phone, and initiating/terminating of telephone calls. Also, in
Some embodiments, areas 112a-C and 116a-C may be con
Fig.d for specific inputs depending upon the application run
ning on device 100 and/or information displayed on touch
sensitive displays 110 and/or 114.
0143. In addition to touch sensing, primary screen 104 and
secondary screen 108 may also include areas that receive
input from a user without requiring the user to touch the
display area of the screen. For example, primary Screen 104
includes gesture capture area 120, and secondary screen 108
includes gesture capture area 124. These areas are able to
receive input by recognizing gestures made by a user without
the need for the user to actually touch the surface of the
display area. In comparison to touch sensitive displays 110
and 114, the gesture capture areas 120 and 124 are commonly
not capable of rendering a displayed image.
0144. The two screens 104 and 108 are connected together
with a hinge 128, shown clearly in FIG.1C (illustrating a back
view of device 100). Hinge 128, in the embodiment shown in
FIGS. 1A-1J, is a center hinge that connects screens 104 and
108 so that when the hinge is closed, screens 104 and 108 are
juxtaposed (i.e., side-by-side) as shown in FIG. 1B (illustrat
ing a front view of device 100). Hinge 128 can be opened to
position the two screens 104 and 108 in different relative
positions to each other. As described in greater detail below,
the device 100 may have different functionalities depending
on the relative positions of screens 104 and 108.
(0145 FIG. 1D illustrates the right side of device 100. As
shown in FIG. 1D, secondary screen 108 also includes a card
slot 132 and a port 136 on its side. Card slot 132 in embodi
ments, accommodates different types of cards including a
subscriber identity module (SIM). Port 136 in embodiments
is an input/output port (I/O port) that allows device 100 to be
connected to other peripheral devices, such as a display, key
board, or printing device. As can be appreciated, these are
merely some examples and in other embodiments device 100
may include other slots and ports such as slots and ports for
accommodating additional memory devices and/or for con
necting other peripheral devices. Also shown in FIG. 1D is an
audio jack 140 that accommodates a tip, ring, sleeve (TRS)
connector for example to allow a user to utilize headphones or
a headset.

0146 Device 100 also includes a number of buttons 158.
For example, FIG.1E illustrates the left side of device 100. As
shown in FIG. 1E, the side of primary screen 104 includes
three buttons 144, 148, and 152, which can be conFig.d for
specific inputs. For example, buttons 144, 148, and 152 may
be conFig.d to, in combination or alone, control a number of
aspects of device 100. Some non-limiting examples include
overall system power, Volume, brightness, vibration, selec
tion of displayed items (on either of screen 104 or 108), a
camera, a microphone, and initiation/termination of tele
phone calls. In some embodiments, instead of separate but
tons two buttons may be combined into a rocker button. This
arrangement is useful in situations where the buttons are
conFig.d to control features such as Volume or brightness. In
addition to buttons 144, 148, and 152, device 100 also
includes abutton 156, shown in FIG.1F, which illustrates the

top of device 100. In one embodiment, button 156 is conFig.d
as an on/off button used to control overall system power to
device 100. In other embodiments, button 156 is conFig.d to,
in addition to or in lieu of controlling system power, control
other aspects of device 100. In some embodiments, one or
more of the buttons 144, 148, 152, and 156 are capable of
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Supporting different user commands. By way of example, a
normal press has a duration commonly of less than about 1
second and resembles a quick tap. A medium press has a
duration commonly of 1 second or more but less than about 12
seconds. A long press has a duration commonly of about 12
seconds or more. The function of the buttons is normally
specific to the application that is currently in focus on the
respective display 110 and 114. In a telephone application for
instance and depending on the particular button, a normal,
medium, or long press can mean end call, increase in call
Volume, decrease in call Volume, and toggle microphone
mute. In a camera or video application for instance and
depending on the particular button, a normal, medium, or
long press can mean increase Zoom, decrease Zoom, and take
photograph or record Video.
0147 There are also a number of hardware components
within device 100. As illustrated in FIG. 1C, device 100

includes a speaker 160 and a microphone 164. Device 100
also includes a camera 168 (FIG. 1B). Additionally, device
100 includes two position sensors 172A and 172B, which are
used to determine the relative positions of screens 104 and
108. In one embodiment, position sensors 172A and 172B are
Hall effect sensors. However, in other embodiments other
sensors can be used in addition to or in lieu of the Hall effect

sensors. An accelerometer 176 may also be included as part of
device 100 to determine the orientation of the device 100
and/or the orientation of screens 104 and 108. Additional

internal hardware components that may be included in device
100 are described below with respect to FIG. 2.
0.148. The overall design of device 100 allows it to provide
additional functionality not available in other communication
devices. Some of the functionality is based on the various
positions and orientations that device 100 can have. As shown
in FIGS. 1 B-1G, device 100 can be operated in an “open”
position where screens 104 and 108 are juxtaposed. This
position allows a large display area for displaying informa
tion to a user. When position sensors 172A and 172B deter
mine that device 100 is in the open position, they can generate
a signal that can be used to trigger different events such as
displaying information on both screens 104 and 108. Addi
tional events may be triggered if accelerometer 176 deter
mines that device 100 is in a portrait position (FIG. 1B) as
opposed to a landscape position (not shown).
0149. In addition to the open position, device 100 may also
have a “closed’ position illustrated in FIG. 1H. Again, posi
tion sensors 172A and 172B can generate a signal indicating
that device 100 is in the “closed’ position. This can triggeran
event that results in a change of displayed information on
screen 104 and/or 108. For example, device 100 may be
programmed to stop displaying information on one of the
screens, e.g., Screen 108, since a user can only view one
screen at a time when device 100 is in the “closed’ position.
In other embodiments, the signal generated by position sen
sors 172A and 172B, indicating that the device 100 is in the
"closed’ position, can trigger device 100 to answer an incom
ing telephone call. The “closed’ position can also be a pre
ferred position for utilizing the device 100 as a mobile phone.
0150. Device 100 can also be used in an “easel’ position
which is illustrated in FIG. 1I. In the “easel’ position, screens
104 and 108 are angled with respect to each other and facing
outward with the edges of screens 104 and 108 substantially
horizontal. In this position, device 100 can be conFig.d to
display information on both screens 104 and 108 to allow two
users to simultaneously interact with device 100. When
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device 100 is in the “easel’ position, sensors 172A and 172B
generate a signal indicating that the screens 104 and 108 are
positioned at an angle to each other, and the accelerometer
176 can generate a signal indicating that device 100 has been
placed so that the edge of screens 104 and 108 are substan
tially horizontal. The signals can then be used in combination
to generate events that trigger changes in the display of infor
mation on screens 104 and 108.

0151 FIG. 1J illustrates device 100 in a “modified easel
position. In the “modified easel’ position, one of screens 104
or 108 is used as a stand and is faced down on the surface of

an object Such as a table. This position provides a convenient
way for information to be displayed to a user in landscape
orientation. Similar to the easel position, when device 100 is
in the “modified easel’ position, position sensors 172A and
172B generate a signal indicating that the screens 104 and 108
are positioned at an angle to each other. The accelerometer
176 would generate a signal indicating that device 100 has
been positioned so that one of screens 104 and 108 is faced
downwardly and is Substantially horizontal. The signals can
then be used to generate events that trigger changes in the
display of information of screens 104 and 108. For example,
information may not be displayed on the screen that is face
down since a user cannot see the screen.

0152 Transitional states are also possible. When the posi
tion sensors 172A and B and/or accelerometer indicate that

the screens are being closed or folded (from open), a closing
transitional state is recognized. Conversely when the position
sensors 172A and Bindicate that the screens are being opened
or folded (from closed), an opening transitional state is rec
ognized. The closing and opening transitional states are typi
cally time-based, or have a maximum time duration from a
sensed starting point. Normally, no user input is possible
when one of the closing and opening States is in effect. In this
manner, incidental user contact with a screen during the clos
ing or opening function is not misinterpreted as user input. In
embodiments, another transitional state is possible when the
device 100 is closed. This additional transitional state allows

the display to switch from one screen 104 to the second screen
108 when the device 100 is closed based on some user input,
e.g., a double tap on the screen 110,114.
0153. As can be appreciated, the description of device 100
is made for illustrative purposes only, and the embodiments
are not limited to the specific mechanical features shown in
FIGS. 1A-1J and described above. In other embodiments,

device 100 may include additional features, including one or
more additional buttons, slots, display areas, hinges, and/or
locking mechanisms. Additionally, in embodiments, the fea
tures described above may be located in different parts of
device 100 and still provide similar functionality. Therefore,
FIGS. 1A-1J and the description provided above are nonlim
iting.
0154 Hardware Features:
(O155 FIG. 2 illustrates components of a device 100 in
accordance with embodiments of the present disclosure. In
general, the device 100 includes a primary screen 104 and a
secondary screen 108. While the primary screen 104 and its
components are normally enabled in both the opened and
closed positions or states, the secondary screen 108 and its
components are normally enabled in the opened State but
disabled in the closed state. However, even when in the closed

state a user or application triggered interrupt (Such as in
response to a phone application or camera application opera
tion) can flip the active screen, or disable the primary Screen
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104 and enable the secondary screen 108, by a suitable com
mand. Each screen 104, 108 can be touch sensitive and can

include different operative areas. For example, a first opera
tive area, within each touch sensitive screen 104 and 108, may
comprise a touch sensitive display 110, 114. In general, the
touch sensitive display 110, 114 may comprise a full color,
touch sensitive display. A second area within each touch
sensitive screen 104 and 108 may comprise a gesture capture
region 120, 124. The gesture capture region 120, 124 may
comprise an area or region that is outside of the touch sensi
tive display 110, 114 area, and that is capable of receiving
input, for example in the form of gestures provided by a user.
However, the gesture capture region 120, 124 does not
include pixels that can perform a display function or capabil
ity.
0156. A third region of the touch sensitive screens 104 and
108 may comprise a configurable area 112, 116. The config
urable area 112, 116 is capable of receiving input and has
display or limited display capabilities. In embodiments, the
configurable area 112, 116 may present different input
options to the user. For example, the configurable area 112,
116 may display buttons or other relatable items. Moreover,
the identity of displayed buttons, or whether any buttons are
displayed at all within the configurable area 112, 116 of a
touch sensitive screen 104 or 108, may be determined from
the context in which the device 100 is used and/or operated. In
an exemplary embodiment, the touch sensitive screens 104
and 108 comprise liquid crystal display devices extending
across at least those regions of the touch sensitive screens 104
and 108 that are capable of providing visual output to a user,
and a capacitive input matrix over those regions of the touch
sensitive screens 104 and 108 that are capable of receiving
input from the user.
0157. One or more display controllers 216a, 216b may be
provided for controlling the operation of the touch sensitive
screens 104 and 108, including input (touch sensing) and
output (display) functions. In the exemplary embodiment
illustrated in FIG. 2, a separate touch screen controller 216a
or 216b is provided for each touch screen 104 and 108. In
accordance with alternate embodiments, a common or shared

touchscreen controller 216 may be used to control each of the
included touch sensitive screens 104 and 108. In accordance

with still other embodiments, the functions of a touch screen

controller 216 may be incorporated into other components,
Such as a processor 204.
0158. The processor 204 may comprise a general purpose
programmable processor or controller for executing applica
tion programming or instructions. In accordance with at least
Some embodiments, the processor 204 may include multiple
processor cores, and/or implement multiple virtual proces
sors. In accordance with still other embodiments, the proces
Sor 204 may include multiple physical processors. As a par
ticular example, the processor 204 may comprise a specially
conFig.d application specific integrated circuit (ASIC) or
other integrated circuit, a digital signal processor, a control
ler, a hardwired electronic or logic circuit, a programmable
logic device or gate array, a special purpose computer, or the
like. The processor 204 generally functions to run program
ming code or instructions implementing various functions of
the device 100.

0159. A communication device 100 may also include
memory 208 for use in connection with the execution of
application programming or instructions by the processor
204, and for the temporary or long term storage of program
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instructions and/or data. As examples, the memory 208 may
comprise RAM, DRAM, SDRAM, or other solid state
memory. Alternatively or in addition, data storage 212 may be
provided. Like the memory 208, the data storage 212 may
comprise a solid state memory device or devices. Alterna
tively or in addition, the data storage 212 may comprise a hard
disk drive or other random access memory.
0160. In support of communications functions or capabili
ties, the device 100 can include a cellular telephony module
228. As examples, the cellular telephony module 228 can
comprise a GSM, CDMA, FDMA and/or analog cellular
telephony transceiver capable of Supporting Voice, multime
dia and/or data transfers over a cellular network. Alternatively
or in addition, the device 100 can include an additional or

other wireless communications module 232. As examples,
the other wireless communications module 232 can comprise
a Wi-Fi, BLUETOOTHTM, WiMax, infrared, or other wire

less communications link. The cellular telephony module 228
and the other wireless communications module 232 can each
be associated with a shared or a dedicated antenna 224.

0161 A port interface 252 may be included. The port
interface 252 may include proprietary or universal ports to
support the interconnection of the device 100 to other devices
or components, such as a dock, which may or may not include
additional or different capabilities from those integral to the
device 100. In addition to supporting an exchange of commu
nication signals between the device 100 and another device or
component, the docking port 136 and/or port interface 252
can support the supply of power to or from the device 100.
The port interface 252 also comprises an intelligent element
that comprises a docking module for controlling communi
cations or other interactions between the device 100 and a

connected device or component.
0162 An input/output module 248 and associated ports
may be included to Support communications over wired net
works or links, for example with other communication
devices, server devices, and/or peripheral devices. Examples
of an input/output module 248 include an Ethernet port, a
Universal Serial Bus (USB) port, Institute of Electrical and
Electronics Engineers (IEEE) 1394, or other interface.
0163 An audio input/output interface/device(s) 244 can
be included to provide analog audio to an interconnected
speaker or other device, and to receive analog audio input
from a connected microphone or other device. As an example,
the audio input/output interface? device(s) 244 may comprise
an associated amplifier and analog to digital converter. Alter
natively or in addition, the device 100 can include an inte
grated audio input/output device 256 and/or an audio jack for
interconnecting an external speaker or microphone. For
example, an integrated speaker and an integrated microphone
can be provided, to Support near talk or speaker phone opera
tions.

0164 Hardware buttons 158 can be included for example
for use in connection with certain control operations.
Examples include a master power Switch, Volume control,
etc., as described in conjunction with FIGS. 1A through 1.J.
One or more image capture interfaces/devices 240. Such as a
camera, can be included for capturing still and/or video
images. Alternatively or in addition, an image capture inter
face/device 240 can include a scanner or code reader. An

image capture interface/device 240 can include or be associ
ated with additional elements, such as a flash or other light
SOUC.
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0.165. The device 100 can also include a global positioning
system (GPS) receiver 236. In accordance with embodiments
of the present invention, the GPS receiver 236 may further
comprise a GPS module that is capable of providing absolute
location information to other components of the device 100.
An accelerometer(s) 176 may also be included. For example,
in connection with the display of information to a user and/or
other functions, a signal from the accelerometer 176 can be
used to determine an orientation and/or format in which to

display that information to the user.
0166 Embodiments of the present invention can also
include one or more position sensor(s) 172. The position
sensor 172 can provide a signal indicating the position of the
touch sensitive screens 104 and 108 relative to one another.

This information can be provided as an input, for example to
a user interface application, to determine an operating mode,
characteristics of the touch sensitive displays 110, 114, and/or
other device 100 operations. As examples, a screen position
sensor 172 can comprise a series of Hall effect sensors, a
multiple position Switch, an optical Switch, a Wheatstone
bridge, a potentiometer, or other arrangement capable of pro
viding a signal indicating of multiple relative positions the
touch screens are in.

0.167 Communications between various components of
the device 100 can be carried by one or more buses 222. In
addition, power can be supplied to the components of the
device 100 from a power source and/or power control module
260. The power control module 260 can, for example, include
a battery, an AC to DC converter, power control logic, and/or
ports for interconnecting the device 100 to an external source
of power.
(0168 Device State:
(0169 FIGS. 3A and 3B represent illustrative states of
device 100. While a number of illustrative states are shown,
and transitions from a first state to a second State, it is to be

appreciated that the illustrative state diagram may not encom
pass all possible states and/or all possible transitions from a
first state to a second state. As illustrated in FIG.3, the various

arrows between the states (illustrated by the state represented
in the circle) represent a physical change that occurs to the
device 100, that is detected by one or more of hardware and
Software, the detection triggering one or more of a hardware
and/or software interrupt that is used to control and/or man
age one or more functions of device 100.
(0170. As illustrated in FIG. 3A, there are twelve exem
plary “physical states: closed 304, transition 308 (or opening
transitional state), easel 312, modified easel 316, open 320,
inbound/outbound call or communication 324, image/video
capture 328, transition 332 (or closing transitional state),
landscape 340, docked 336, docked 344 and landscape 348.
Next to each illustrative state is a representation of the physi
cal state of the device 100 with the exception of states 324 and
328, where the state is generally symbolized by the interna
tional icon for a telephone and the icon for a camera, respect
fully.
(0171 In state 304, the device is in a closed state with the
device 100 generally oriented in the portrait direction with the
primary screen 104 and the secondary screen 108 back-to
back in different planes (see FIG. 1H). From the closed state,
the device 100 can enter, for example, docked state 336,
where the device 100 is coupled with a docking station, dock
ing cable, or in general docked or associated with one or more
other devices or peripherals, or the landscape state 340, where
the device 100 is generally oriented with the primary screen

