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(57) Abstract: A system and a method are disclosed for a
configuration for layout of keys of a keyboard. In one em-
bodiment, a keyboard configuration includes a set of keys
having a first character value and a second character val-
ue. The set of keys is configured in a layout in which a
row of keys has consecutive characters corresponding to
the first character value, for example, 'Q', 'W, 'E', 'R, 'T',
and 'Y. The second character values on the keys are
grouped according to one of a plurality of groupings.
Each grouping of the plurality of groupings comprises ad-
jacent keys of the plurality of keys. The plurality of
groupings is distributed across the keyboard, for example,

0 in different zones. The groupings include, for example,
mathematical operands, punctuations, and numerals. In
one embodiment a symbol key, the symbol key configured
to toggle between the first character value and the second
character value of each of the plurality of keys having a
first character value and a second character value.
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SECONDARY KEY GROUP LAYOUT FOR KEYBOARD

INVENTORS:

RICHARD GIOSCIA AND MATIAS DUARTE

BACKGROUND

1. FIELD OF ART
[0001] The disclosure generally relates to the field of computing device keyboards, and

more particularly, grouping of keys corresponding to symbols.

2. DESCRIPTION OF THE RELATED ART

[0002] As computing device become more compact in size, the surface area for
keyboards continues to decrease. Moreover, the number of keys to represent alphanumeric
characters also continues to decrease. For example, keyboards corresponding to the English
language characters conventionally were 101 keys and over time have reduced to 35 keys, 30
keys and 15 keys. Even with the smaller number of keys, such keyboards continue to
maintain a configuration with Q-W-E-R-T-Y keys of a first of three letter rows (sometimes
referred to as a ‘QWERTY” keyboard.

[0003] A significant problem with a reduction in the number of keys is a corresponding
reduction, or complete elimination, of secondary keys available for the user. Secondary keys
include punctuation keys, numerical keys, and other symbol keys. Some configuration use
software to display secondary keys on a screen for selection by a user when a pre-configured
key on the keyboard is selected by that user. However, this configuration requires additional
steps and coordination that is inconvenient for the user. Other attempted solutions include
placing some secondary keys on the keyboard as separate keys or secondary keys activated
through a type of “function” key. However, one problem with this approach is that the keys

are not grouped in logical configurations.

BRIEF DESCRIPTION OF DRAWINGS
[0004] The disclosed embodiments have other advantages and features which will be
more readily apparent from the detailed description, the appended claims, and the
accompanying figures (or drawings). A brief introduction of the figures is below.

[0005] Figure (FIG.) 1 illustrates one embodiment of a mobile computing device.
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[0006] Figure 2 illustrates one embodiment of an architecture of a mobile computing
device.
[0007] Figures 3A through 3C illustrate one embodiment for a mobile computing

device keyboard configuration and corresponding logic for the keyboard configuration.
[0008] Figure 4 illustrates an alternate embodiment for a mobile computing device

keyboard configuration with more gradual secondary key configuration.

DETAILED DESCRIPTION
[0009] The Figures (FIGS.) and the following description relate to preferred
embodiments by way of illustration only. It should be noted that from the following
discussion, alternative embodiments of the structures and methods disclosed herein will be
readily recognized as viable alternatives that may be employed without departing from the
principles of what is claimed.
[0010] Reference will now be made in detail to several embodiments, examples of
which are illustrated in the accompanying figures. It is noted that wherever practicable
similar or like reference numbers may be used in the figures and may indicate similar or like
functionality. The figures depict embodiments of the disclosed system (or method) for
purposes of illustration only. One skilled in the art will readily recognize from the following
description that alternative embodiments of the structures and methods illustrated herein may

be employed without departing from the principles described herein.

GENERAL OVERVIEW

[0011] One embodiment of a disclosed system, method and computer readable storage
medium that includes a configuration for layout of keys of a keyboard. In one embodiment, a
keyboard configuration includes a set of keys having a first character value and second
character value. The first character values may be grouped as a set of keys. In one
embodiment, this grouping may be a set of keys that are configured in a keyboard layout. For
example, the first character values may be within a keyboard having two or more keys in
which a row of keys has consecutive characters corresponding to the first language character
value of, for example, a language character value of ‘Q’, ‘“W’, ‘E’, ‘R’, ‘T’, and/or Y.
Where these language character values are used, such configuration of keys is referred to as a
“QWERTY” keyboard. The principles disclosed herein apply to other language character
and configuration keyboard layouts as well, for example, DVORAK layout or QWERTZ
layout or AZERTY, but for ease of discussion reference will be made to QWERTY.
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[0012] Some of the keys of the keyboard also include a second character value. The
second character values on the keys are grouped according to one of a plurality of groupings.
Each grouping of the plurality of groupings comprising adjacent keys of the plurality of keys.
The plurality of groupings is distributed across the keyboard, for example, in different zones.
The groupings include, for example, mathematical operands, punctuations, and numerals. In
one embodiment a symbol key, the symbol key configured to toggle between the first
character value and the second character value of each of the plurality of keys having a first
character value and a second character value.

[0013] As structured, the disclosed configuration logically groups commonly used
character values and operands for ease of access and interaction. In addition, the
configurations described also increases the number of functions available for interaction

within a limited set of keys as further disclosed herein.

EXAMPLE MOBILE COMPUTING DEVICE

[0014] FIG. (or Figure) 1 illustrates one embodiment of a mobile computing device 110
with telephonic functionality, ¢.g., a mobile phone or a smartphone. The mobile computing
device 110 is configured to host and execute a phone application for placing and receiving
telephone calls. It is noted that for ease of understanding the principles disclosed herein are
in an example context of a mobile computing device 110 with telephonic functionality
operating in a mobile telecommunications network. However, the principles disclosed herein
may be applied in other duplex (or multiplex) telephonic contexts such as devices with
telephonic functionality configured to directly interface with public switched telephone
networks (PSTN) or data networks having voice over internet protocol (VolP) functionality.
[0015] The mobile computing device 110 is configured to be of a form factor that is
convenient to hold in a user’s hand, for example, a personal digital assistant (PDA) or a smart
phone form factor. For example, the mobile computing device 110 can have dimensions
ranging from 7.5 to 15.5 centimeters in length, 5 to 12.75 centimeters in width, 0.64 to 2.2
centimeters in height and weigh between 50 and 250 grams.

[0016] The mobile computing device 110 includes a speaker 120, a screen 130, a
navigation area 140, a keyboard (or keypad area) 150, and a microphone 160. The keyboard
150 comprises a sufficient number of keys to accommodate language characters, e.g., 26
characters of the English language, and some additional characters or functions, ¢.g., enter,
space, or shift. In one embodiment there may be 30 to 35 keys, e.g., one for each letter of the

English alphabet plus a few additional keys for characters or functions. The keypad area 150
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may be a numeric keypad (e.g., a dialpad) or a numeric keypad integrated with an alpha or
alphanumeric keypad or character keypad 150 (e.g., a keyboard with consecutive keys of Q-
W-E-R-T-Y, A-Z-E-R-T-Y, or other equivalent set of keys on a keyboard such as a
DVORAK keyboard or a double-byte character keyboard). In an alternate embodiment there
may be a smaller number of keys, e.g., 15 to 20 keys, in which keys may accommodate two
characters by having individual switches under each edge of the key, e.g., a key with ‘Q’ and
‘W’ would have an underlying switch corresponding to ‘Q’ along a left edge and an
underlying switch corresponding to ‘W’ along a right edge. Embodiments of the keyboard
are further described below with respect to Figures 3A-3C and 4.

[0017] The navigation area 140 is configured to control functions of an application
executing in the mobile computing device 110 and visible through the screen 130. For
example, the navigation area includes an x-way (x is a numerical integer, ¢.g., 5) navigation
ring 145 that provides cursor control, selection, and similar functionality. In addition, the
navigation area 140 may include selection buttons 143a, 143b to select functions viewed just
above the buttons on the screen 130. In addition, the navigation area 140 also may include
dedicated function buttons 147 for functions such as, for example, a calendar, a web browser,
an e-mail client or a home screen. In this example, the navigation ring 145 may be
implemented through mechanical, solid state switches, dials, or a combination therecof. The
mobile computing device 110 also may include one or more switches 170, 170a, 170b
(generally 170). The one or more switches 170 may be buttons, sliders, or rocker switches
and can be mechanical or solid state (e.g., touch sensitive solid state switch). The switches
assist with navigation and selection processes with respect to the user interface.

[0018] The screen 130 of the mobile computing device 110 is, for example, a 240 x
240, a 320 x 320, or a 320 x 480 transflective display. In alternative embodiments, the aspect
ratios and resolution may be different without departing from the principles of the inventive
features disclosed within the description. By way of example, embodiments of the screen
130 comprises an active matrix liquid crystal display (AMLCD), a thin-film transistor liquid
crystal display (TFT-LCD), an organic light emitting diode (OLED), an interferometric
modulator display (IMOD), a liquid crystal display (LCD), or other suitable display device.
In an embodiment, the display displays color images. In another embodiment, the screen 130
further comprises a touch-sensitive display (e.g., pressure-sensitive (resistive), electrically
sensitive (capacitive), acoustically sensitive (SAW or surface acoustic wave), photo-sensitive

(infra-red)) including a digitizer for receiving input data, commands or information from a
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user. The user may use a stylus, a finger or another suitable input device for data entry, such
as selecting from a menu or entering text data.

[0019] Although not illustrated, it is noted that the mobile computing device 110 also
may include an expansion slot. The expansion slot is configured to receive and support
expansion cards (or media cards), which may include memory cards such as CompactFlash™

cards, SD cards, XD cards, Memory Sticks™, MultiMediaCard™, SDIO, and the like.

EXAMPLE MOBILE COMPUTING DEVICE ARCHITECTURAL OVERVIEW

[0020] Referring next to FIG. 2, a block diagram illustrates one embodiment of an
architecture of a mobile computing device 110, with telephonic functionality. By way of
example, the architecture illustrated in Figure 2 will be described with respect to the mobile
computing device of Figure 1. The mobile computing device 110 includes a central
processor 220, a power supply 240, and a radio subsystem 250. The central processor 220
communicates with: audio system 210, camera 212, flash memory 214, RAM memory 216,
short range radio module 218 (e.g., Bluetooth, Wireless Fidelity (WiFi) component), a
window manager 222, a screen manager 226, and a symbol toggle 232. The central processor
communicatively couples these various components or modules (e.g., the window manager
222, the screen manager 226, the symbol toggle 232, the radio subsystem 250, etc.) through a
data line (or bus) 278. The power supply 240 powers the central processor 220, the radio
subsystem 250 and a display driver 230 (which may be contact- or inductive-sensitive). The
power supply 240 may correspond to a direct current source (e.g., a battery pack, including
rechargeable) or an alternating current (AC) source. The power supply 240 powers the
various components of the mobile computing device 110 through a power line (or bus) 279.
[0021] In one embodiment, the window manager 222 comprises a software or firmware
process that initializes a virtual display space stored in the RAM 216 and/or the flash
memory 214. The virtual display space includes one or more applications currently being
executed by a user and the current status of the executed applications. The window manager
222 receives requests, from user input or from software or firmware processes, to show a
window and determines the initial position of the requested window. Additionally, the
window manager 222 receives commands or instructions to modify a window, such as
resizing the window, moving the window or any other command altering the appearance or
position of the window, and modifies the window accordingly.

[0022] The screen manager 226 comprises a software or firmware process that manages

content displayed on the screen 130. In one embodiment, the screen manager 226 monitors
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and controls the physical location of data displayed on the screen 130 and which data is
displayed on the screen 130. The screen manager 226 alters or updates the location of data as
viewed on the screen 130. The alteration or update is responsive to input from the central
processor 220 and display driver 230, which modifies appearances displayed on the screen
130. In one embodiment, the screen manager 226 also monitors and controls screen
brightness and transmits control signals to the central processor 220 to modify screen
brightness and power usage to the screen 130.

[0023] The radio subsystem 250 includes a radio processor 260, a radio memory 262,
and a transceiver 264. The transceiver 264 may be two separate components for transmitting
and receiving signals or a single component for both transmitting and receiving signals. In
either instance, it is referenced as a transceiver 264. The receiver portion of the transceiver
264 communicatively couples with a radio signal input of the device 110, e.g., an antenna,
where communication signals are received from an established call (e.g., a connected or on-
going call). The received communication signals include voice (or other sound signals)
received from the call and processed by the radio processor 260 for output through the
speaker 120 (or 184). The transmitter portion of the transceiver 264 communicatively
couples a radio signal output of the device 110, e.g., the antenna, where communication
signals are transmitted to an established (e.g., a connected (or coupled) or active) call. The
communication signals for transmission include voice, ¢.g., received through the microphone
160 of the device 110, (or other sound signals) that is processed by the radio processor 260
for transmission through the transmitter of the transceiver 264 to the established call.

[0024] In one embodiment, communications using the described radio communications
may be over a voice or data network. Examples of voice networks include Global System of
Mobile (GSM) communication system, a Code Division, Multiple Access (CDMA system),
and a Universal Mobile Telecommunications System (UMTS). Examples of data networks
include General Packet Radio Service (GPRS), third-generation (3G) mobile, High Speed
Download Packet Access (HSDPA), High Speed Uplink Packet Access (HSUPA), and
Worldwide Interoperability for Microwave Access (WiMAX).

[0025] While other components may be provided with the radio subsystem 250, the
basic components shown provide the ability for the mobile computing device to perform
radio-frequency communications, including telephonic communications. In an embodiment,
many, if not all, of the components under the control of the central processor 220 are not

required by the radio subsystem 250 when a telephone call is established, e.g., connected or
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ongoing. The radio processor 260 may communicate with central processor 220 using the
data line (or bus) 278.

[0026] The card interface 224 is adapted to communicate with the expansion slot. The
card interface 224 transmits data and/or instructions between the central processor and an
expansion card or media card included in the expansion slot. The card interface 224 also
transmits control signals from the central processor 220 to the expansion slot to configure an
expansion card or media card included in the expansion slot.

[0027] The symbol toggle 232 is configured to toggle a character of a key on the
keyboard 150. One or more keys of the keyboard 150 are configured to have at least a first
character value and a second character value. For example, a first character value may be a
letter, for example, ‘Q’°, “W’, ‘E’, ‘R’, ‘T, or ‘Y’ and the second character value may be a /’,
47,17, 27, °3°, ‘or ‘%, respectively. The symbol toggle 232 is configured to receive a
signal from a key on the keyboard, e.g., a symbol or “SYM” key. The received signal is
translated to one or more instructions that activate one or more states, e.g., first state, a
second state, a third state and a fourth state. Each state corresponds to the value of one or
more keys. For example, a default for all keys of the keyboard is the first character value.
When the symbol key is selected and the symbol toggle 232 determines how many times the
symbol key is selected. Each consecutive selection corresponds to a particular state. In such
an example, a single selection is the second state, which corresponds to the subsequent
selection of a key on the keyboard 150 to be the second character value and then revert to the
first character value after such selection. Twice (consecutive) selection of the symbol key
may be a “key lock™ so that all second character values of the keys of the keyboard 150 are
active until the symbol key is selected again. In some embodiments where more than two
characters are present with respect to a key, a thrice (consecutive) selection of the symbol key
may be configured to activate those additional character values.

[0028] In one embodiment, signals from the symbol toggle 232 and other components
are forwarded to the central processor 220. The central processor 220 receives the signals
and executes appropriate logic (by way of programming, code, instructions) corresponding to
executing applications interfaced through, for example, symbol logic 232, the navigation area
140 or switches 170. It is noted that numerous other components and variations are possible
to the hardware architecture of the computing device 200, thus an embodiment such as shown

by Figure 2 is just illustrative of one implementation for an embodiment.



WO 2010/080346 PCT/US2009/067769

KEY LAYOUT FOR KEYBOARD
[0029] Figures (FIGS.) 3A through 3C illustrate one embodiment for a keyboard

configuration and corresponding logic for configuration of keys of the keyboard. For ecase of
discussion, the illustrated keyboard will be described in the context of the keyboard 150 of
the mobile computing device 110. Turning first to Figure 3A, illustrated is a layout of the
keyboard 150. In this embodiment there are 35 keys in four rows. There are three rows of
keys (e.g., along a ‘y’ axis) in which there are ten keys in each row along a substantially
horizontal line (e.g., along an ‘x’ axis). The fourth row of keys includes five keys. The first
three rows include keys in which the primary character values are the letters of the English
alphabet in a conventional “QWERTY” layout. Also included in these first three rows are
keys that have a primary character value of a backspace, a “,” and an enter. The fourth row of
keys includes keys with a primary character value of a shift key, a spacebar, and a ‘SYM” (or
symbol) key 375.

[0030] The 35 keys of the keyboard 150 also include keys having a secondary character
value. The keys having the secondary character values are logically grouped to maximize
efficiency of interaction. This logic is further illustrated and described through Figures 3A,
3B and 3C. First, in Figure 3A, the keys of the keyboard 150 are illustrated to have the
secondary character values in four groupings (or zones) 310, 315, 320, 325. The four
groupings in this exemplary embodiment include a mathematical grouping 310 (e.g., ‘“+’, *-,
“+7, ¢/, *="), a numeric key (number mode) grouping 315 (e.g., numbers ‘1’ to ‘9’ and ‘0’ in
a keypad layout), a symbolic operand grouping (e.g., ‘%’, ‘$’, ‘#’), and a punctuation
grouping (* ’, ‘&, ‘(“, ), 7, 40, 7, 0, 97, P, 7 (but not ‘Sym”)). Each grouping of keys
is aligned in blocks of adjacent keys to keep the overall functional role of the keys within
proximity to each other.

[0031] In addition, Figure 3B illustrates additional logical grouping that overlays the
grouping previously described. Specifically, there is a dedicated period (°.”) key 330 that is
available in a first state (or primary character state), e.g., the ‘QWERTY” key operation state,
and a second state (or secondary character state), e.g., the numeric keypad. In addition, the
primary character key corresponding to ‘@’ 335 provides for ready access to a commonly
used symbol (‘@’) for many electronic communications, €.g., electronic mail. This
configuration reduces the number of additional steps necessary to select such character when

in an electronic mail communication mode. Both the period (°.”) key and the ‘@’ key are
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adjacent to a space bar and can be rapidly reached on keyboard form factors that often are
interacted with using single digits of a user hand, e.g., thumbs.

[0032] Continuing with Figure 3C, the figure illustrates yet additional logic in the key
configuration of the keyboard 150 layout. Within the three views of Figure 3c (1, 2, 3), the
first view illustrates a compact keypad layout that is particularly well suited for use as a
telephone keypad in configuration in which the mobile computing device 110 provides
telephonic functionality. In addition to the grouping of the 10 number keys in a keypad,
additional keys from adjacent groupings can be added, ¢.g., the **’ key from the
mathematical grouping 310 and the ‘#’ key from the symbolic operand grouping 320. It is
noted that this grouping can be yet another grouping 340 when the mobile computing device
110 is configured to function in a particular mode, e.g., telephonic mode (or operation) of the
mobile computing device 110.

[0033] In addition, the second view illustrates that the groupings of the secondary
character value of the keys enhances proximity of mathematical and numerical symbols
relative to the numeric key grouping 315. For example, mathematical operand grouping 310
is immediately adjacent to the numeric key grouping 315 and symbolic operands grouping
320 often used in mathematical operations or operations using numbers also are immediately
adjacent to the numeric key grouping 315.

[0034] In the third view illustrates the punctuation grouping 325. The punctuation
grouping 325 includes not only a grouping of most commonly used punctuation characters,
but within the grouping particular punctuations are also grouped (subgroup). For example,
there is a subgroup of adjacent keys that are ‘(“ and “)’, *;” and “:> “”” and *’, ‘1" and ‘?’. The
grouping of punctuation keys in this manner allows for rapid and efficient utilization of such
keys in operations such as electronic mail or messaging.

[0035] It is noted that a physical characteristic of the keys of the keyboard 150 that
correspond to each grouping, e.g., 310, 315, 320, 325, can be distinct with respect to one or
more other groupings. For example, the grouping corresponding to the numerical values 315
can be physically distinct from the other keys in terms of color and/or texture. Likewise,
cach grouping of keys may be physically distinct from the other groupings in terms of color

(e.g., grey, blue, white, and green) and/or texture (e.g., bumps, hatches, smooth, wave).

GRADUAL KEY CONFIGURATION

[0036] The configuration of secondary keys within the limited number of keys of the

keyboard 150 is vastly different from conventional configurations. Hence, users may be
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confused by such changes if made all at once. To help ease the transition, in one embodiment
the groupings of secondary character values on keys may be gradually introduced within the
keyboard 150. To that extent, Figure 4 illustrates an alternate embodiment for the keyboard
150 of the mobile computing device 110. Specifically, the illustration (1) shows moved keys
and (2) shows the resulting configuration. In the example illustrated configuration shown is
movement of the ‘@’ and .’ character symbol towards the space bar due to the frequency of
their use, for example, in electronic messaging type applications such as electronic mail. In
addition, there is further consolidation of groupings. For example, a mathematics grouping
410 begins to consolidate the /, “+’, *-*, and ‘*’ mathematical functions. Similarly, a
punctuation grouping 425, places the ‘;’ punctuation mark in closer proximity to the :*, ‘!’,
‘P, Subsequently, the other keys such as ‘=" can be moved as shown in Figures 3A-3C.
[0037] The disclosed embodiments beneficially allow for rapid interaction of a large
number of characters directly on a keyboard without having to location special characters on
a screen. Moreover, by grouping commonly used or related sets of characters that are
secondary character values associated with a key users can increase their efficiency of
interacting with keyboards, particularly those with limited physical space.

[0038] Another benefit of the groupings in Figures 3A-3C and Figure 4 is that the
groupings can be structures to match the placement of hands and finger/thumbs relative to the
keyboard. For example, in looking at Figure 3A and Figure 4, it is noted that the grouping
are at angles pushing outward from a bottom center (e.g., by the spacebar) toward the upper
outer corners (e.g., outward from the ‘Q’ and ‘P’ keys). Such angles match a placement of
hands and fingers/thumbs relative to a keyboard, for example, on a mobile computing device
110. This eases strain on the hands and fingers/thumbs when typing on such devices.

[0039] It is noted that some portions of above description describe the embodiments in
terms of algorithms and symbolic representations of operations on information, for example,
with respect to recognition by the processor 220 of the signal from the symbol toggle 232.
These algorithmic descriptions and representations are commonly used by those skilled in the
data processing arts to convey the substance of their work effectively to others skilled in the
art. These operations, while described functionally, computationally, or logically, are
understood to be implemented by computer programs or equivalent electrical circuits,
microcode, or the like. Furthermore, it has also proven convenient at times, to refer to these

arrangements of operations as modules, without loss of generality. The described operations
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and their associated modules may be embodied in software, firmware, hardware, or any
combinations thereof.

[0040] As used herein any reference to “one embodiment” or “an embodiment” means
that a particular element, feature, structure, or characteristic described in connection with the
embodiment is included in at least one embodiment. The appearances of the phrase “in one
embodiment” in various places in the specification are not necessarily all referring to the
same embodiment.

[0041] Some embodiments may be described using the expression “coupled” and
“connected” along with their derivatives. It should be understood that these terms are not
intended as synonyms for each other. For example, some embodiments may be described
using the term “connected” to indicate that two or more elements are in direct physical or
electrical contact with each other. In another example, some embodiments may be described
using the term “coupled” to indicate that two or more elements are in direct physical or
electrical contact. The term “coupled,” however, may also mean that two or more elements
are not in direct contact with each other, but yet still co-operate or interact with each other.

The embodiments are not limited in this context.

2% ¢ 99 C¢; 99 ¢cs

[0042] As used herein, the terms “comprises,” “comprising,” “includes,” “including,”
“has,” “having” or any other variation thereof, are intended to cover a non-exclusive
inclusion. For example, a process, method, article, or apparatus that comprises a list of
clements is not necessarily limited to only those elements but may include other elements not
expressly listed or inherent to such process, method, article, or apparatus. Further, unless
expressly stated to the contrary, “or” refers to an inclusive or and not to an exclusive or. For
example, a condition A or B is satisfied by any one of the following: A is true (or present)
and B is false (or not present), A is false (or not present) and B is true (or present), and both
A and B are true (or present).

[0043] In addition, use of the “a” or “an” are employed to describe elements and
components of the embodiments herein. This is done merely for convenience and to give a
general sense of the invention. This description should be read to include one or at least one
and the singular also includes the plural unless it is obvious that it is meant otherwise.
[0044] Upon reading this disclosure, those of skill in the art will appreciate still
additional alternative structural and functional designs for a system and a process for a
keyboard with key groupings through the disclosed principles herein. Thus, while particular

embodiments and applications have been illustrated and described, it is to be understood that
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the disclosed embodiments are not limited to the precise construction and components
disclosed herein. Various modifications, changes and variations, which will be apparent to
those skilled in the art, may be made in the arrangement, operation and details of the method
and apparatus disclosed herein without departing from the spirit and scope defined in the

appended claims.
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CLAIMS

What is claimed is:

1. A keyboard on a mobile computing device, the keyboard comprising:

a plurality of keys having a first character value and a second character value, the
plurality of keys configured in a layout in which a row of keys of the plurality
of keys includes consecutive characters corresponding to the first character
value of ‘Q’°, “W’, ‘E’, ‘R’, “T’, and °Y, and the second character values
corresponding to one of a plurality of groupings, the groupings including
mathematical functions, punctuation functions, and numerical values, each
grouping of the plurality of groupings comprising adjacent keys of the
plurality of keys; and

a symbol key, the symbol key configured to toggle the plurality of keys to correspond
to the second character value on each key having a first character value and a
second character value, the symbol key further configured to have a plurality
of states, a first state corresponding to a single-time selection of the second
character value of a key having the first character value and the second
character value and a second state corresponding to successive selection of the
second character value of keys having the first character value and the second

character value.

2. The keyboard on a mobile computing device of claim 1, wherein the numerical values

grouping of the plurality of groupings comprises a telephone dial pad.

3. The keyboard on a mobile computing device of claim 1, wherein the mathematical

functions grouping of the plurality of groupings comprises the symbols +, -, /, *, and

4. The keyboard on a mobile computing device of claim 1, wherein each of the grouping
of mathematical functions and a grouping of symbolic operands is directly adjacent to

the grouping of numerical values.

5. The keyboard on a mobile computing device of claim 1, wherein a physical

characteristic of keys corresponding to the grouping of numerical values is distinct
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from a physical characteristic of keys corresponding to the grouping of mathematical

functions and keys corresponding to the grouping of symbolic operands.

A keyboard configuration comprising:

a plurality of keys having a first character value and a second character value, the
plurality of keys configured in a layout in which a row of keys of the plurality
of keys includes consecutive characters corresponding to the first character
value of ‘Q’°, ‘W’, ‘E’, ‘R’, “T’, and °Y, and the second character values
corresponding to one of a plurality of groupings, the groupings including
mathematical functions, punctuation functions, and numerical values, each
grouping of the plurality of groupings comprising adjacent keys of the
plurality of keys; and

a symbol key, the symbol key configured to toggle the plurality of keys to correspond
to the second character value on each key having a first character value and a

second character value.

The keyboard of claim 6, wherein the keyboard comprises a QWERTY keyboard

having between 30 and 35 keys inclusive.

The keyboard of claim 6, wherein the keyboard comprises a QWERTY keyboard

having between 15 to 20 keys inclusive.
The keyboard of claim 6, wherein the keyboard comprises a touch screen keyboard.

The keyboard of any of claim 6, wherein the keyboard is integrated with a mobile

computing device.

The keyboard of claim 10, wherein the mobile computing device comprises a

smartphone.

A keyboard having language character values, numerical values, and symbol values,

the keyboard comprising;:

a plurality of keys arranged in at least four rows and at least five columns, the
plurality of keys arranged in four groupings, a first grouping comprising a
language character value grouping, a second grouping comprising a numerical

value grouping, a first symbol value grouping corresponding to mathematical
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functions and a second symbol value grouping corresponding to punctuation
functions, keys in each of the plurality of groupings being adjacent to one
another and having at least two values from one of the four groupings; and

a symbol key, the symbol key configured to toggle the plurality of keys to correspond
to the second character value on each key having a first character value and a

second character value.
The keyboard of claim 12, wherein the keyboard comprises a QWERTY keyboard.

The keyboard of claim 13, wherein the QWERTY keyboard comprises between 30

and 35 keys inclusive.

The keyboard of claim 13, wherein the QWERTY keyboard comprises between 15 to

20 keys inclusive.
The keyboard of claim 13, wherein the keyboard comprises a touch screen keyboard.

The keyboard of any of claim 12, wherein the keyboard is integrated with a mobile

computing device.

The keyboard of claim 17, wherein the mobile computing device comprises a

smartphone.
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