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PORTABLE DEVICE COMPRISING KEYPAD AND SCREEN

COPYRIGHT NOTIFICATION
Pursuant to 37 C.E.R. § 1.71(e), Applicants note that a portion of this

disclosure contains material which is subject to copyright protection. The copyright
owner has no objection to the facsimile reproduction by anyone of the patent document
or patent disclosure, as it appears in the Patent and Trademark Office patent file or

records, but otherwise reserves all copyright rights whatsoever.

CROSS REFERENCE TO RELATED APPLICATIONS
Pursuant to 35 U.S.C. §§ 119 and/or 120, and any other applicable

statute or rule, this application claims the benefit of and priority to USSN 09/525,564,
filed March 15, 2000, the disclosure of which is incorporated by reference.

BACKGROUND OF THE INVENTION
Current portable electronic devices, such as cellular telephones, personal

digital assistants, radios, and the like have been designed and manufactured in ways
that limit a user’s interface with the devices. These devices frequently include housings
with output display screens positioned above input keypads during intended usage.
Single-handed operation of a device with this configuration generally forces a user to
hold the device with its center of gravity less than securely placed, if at all, within the
hand. This lack of functional optimization makes one-handed operation difficult.
These disadvantages are significant, because often a user has only a single hand
available to engage the device due to a brief case, package, steering wheel, or other
article occupying the other hand. For example, between establishing a communication
link and communjcating, the device is typically manipulated in the hand in order to
switch between these tasks since the keys or other input mechanisms are not optimally
disposed for operation by one hand.

The layout of existing portable electronic devices also contributes to
repetitive stress injuries and other stress-related problems. Manipulation of many
existing hand-held devices, especially during one-handed operation, produces awkward
movements that cause stress on, e.g., the wrist, hand, and fingers. This is frequently
due to balancing or otherwise holding the device at or near one end and stretching or
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constricting the thumb and/or fingers while attempting to engage the device. Aside
from personal injury, this mode of holding and operating these devices makes it more
likely that they will be dropped and damaged.

Hand-held devices which are optimized for communications and which
include display screens below a set of input. keys which provide for 10 digit or
complete alphanumeric information input are not available. It would also be desirable
to have portable electronic devices that are more directly configured for one-handed

operation.

SUMMARY OF THE INVENTION
The present invention provides various portable electronic devices and

methods related thereto. The devices generally include a housing that includes a front
surface and a back surface. The front surface typically includes an upper region and a
lower region. The devices also optionally include an input keypad in or proximal to the
upper region. The input keypad typically includes input keys for inputting, e.g., each
number in a ten digit system. Additionally, the devices optionally include a display
screen in or proximal to the lower region. The display screen provides an output, e.g.,
for at least one or more numbers inputted from the input keypad or for stored or
received data.

The components of the portable electronic devices of the present
invention include various orientations relative to each other. For example, the display
screen, the input keypad, or both, are optionally adjustably rotated relative to the
housing, e.g., by a user. The housing, the display screen, and the input keypad each
include at least one relative orientational axis in which the relative orientational axes
are optionally substantially paralle] or substantially non-parallel. Alternatively, the
relative orientational axes of the display screen and the input keypad are substantially
parallel, while an angle formed between the relative orientational axis of the display
screen and the relative orientational axis of the housing is greater than zero. Each
relative orientational axis optionally includes one or more distances, such as a length, a
width, a base, a height, a non-diagonal length, or the like.

The components of the devices of the present invention also optionally
include assorted shapes. For example, the front or the back surface of the housing is
optionally formed in a shape that includes a regular n-sided polygon, an irregular n-

sided polygon, a triangle, a square, a rectangle, a trapezoid, a circle, an oval, or the like.
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An external surface of the display screen and of the input keypad similarly each
individually optionally include a shape independently selected from, e.g., a regular n-
sided polygon, an irregular n-sided polygon, a triangle, a square, a rectangle, a
trapezoid, a circle, an oval, or the like.

The display screen of the invention typically displays, e.g., textual
information, graphical information, video information, or combinations thereof. The
display screen also optionally includes, e.g., the input keypad on an upper region of the
screen, in which the input keypad is a graphical screen keypad.

The input keypad and the input keys include various configurations. For
example, the input keys of the input keypad optionally include at least one symbol
disposed thereon. Furthermore, a portion of at least one of the input keys of the input
keypad is optionally elevated or depressed relative to the front surface. The input
keypad also optionally includes a graphical screen keypad or a virtual keypad.
Alternatively, the input keypad also includes, e.g., at least 10 input keys. Optionally,
the input keypad includes less than 10 input keys, in which at least some of the input
keys are pressed more than once or in which multiple input keys are pressed
simultaneously. The input keypad optionally also includes additional input keys, e.g.,
for inputting letters from an alphabet or commands represented by abstract insignia
disposed on the additional input keys. The input keys of the present invention are also
optionally utilized for partial or complete alphanumeric entry, e.g., of the 10 digits of a
standard numeric system and for some or all of the letters of a given alphabet, such as
the English, German, Japanese, Chinese, Spanish, or other alphabets.

' T"he portable electronic device of the present invention optionally
includes, e.g., a telephone, a telephone headset, a cellular telephone, a cordless
telephone, a cordless telephone headset, a calculator, a computer, an electronic
organizer, a personal information manager, a personal digital assistant, a television, a
global positioning device, a paging device, a radio, a CB radio, a short-wave radio, or
the like. The devices also optionally include additional elements, such as a
microphone, a speaker, an antenna, and the like.

In certain embodiments, a portion of the front surface is optionally
movable relative to the back surface, or a portion of the back surface is optionally

movable relative to the front surface. Additionally, at least one dimension of the device
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is optionally capable of at least one dimensional change, e.g., telescoping or folding a
portion of the device in at least one dimension.

The present invention also includes methods of manufacturing a portable
electronic device. The method typically includes forming a housing, a display screen,
and input keys using one or more fabrication techniques, in which the housing includes
a front surface and a back surface, and in which the front surface includes an upper
region and a lower region. The methods also include assembling the display screen and
the input keypad in or on the front surface such that the input keys are disposed in or
proximal to the upper region and the display screen is disposed in or proximal to the
lower region. The input keys are optionally assembled in or on the front surface into an
input keypad that includes, e.g., input keys for each number in a 10 digit system. The
input keys are also optionally utilized for partial or complete entry of some or all of the
letters of a given alphabet. The fabrication technique(s) selected to manufacture the
device components optionally include, e.g., injection molding, compression molding,
cast molding, die cutting, laser cutting, or the like. Additionally, the method includes
assembling the display screen and the input keypad in or on the housing such that either
or both is/are optionally adjustably rotated relative to the housing.

The present invention also includes a method of using a portable
electronic device. The method includes holding the device in at least one‘hand of a
user and positioning the device proximal to a head of the user. Thereafter, the user
optionally engages the device by viewing the display screen, operating the input keypad
with at least one finger on the hand, listening to sounds produced by a speaker disposed
in the device, speaking into a microphone disposed in the device, or by performing a

simultaneous or non-simultaneous combination of these steps.

BRIEF DESCRIPTION OF THE DRAWING
Figure 1A shows a frontal view of a wireless communication device

embodiment that includes an input keypad disposed above a display screen in which
both the keypad and the screen are oriented for right-handed use.

Figure 1B shows the device of Figure 1A from a side view.

Figure 1C depicts the device of Figure 1A in the hand of a user.

Figure 1D shows a frontal view of a wireless communication device
embodiment that includes an input keypad disposed above a display screen in which

both the keypad and the screen are oriented neutrally for use by either hand.
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Figure 2 provides a frontal three-dimensional view of the device of

Figure 1.

DETAILED DISCUSSION OF THE INVENTION
The present invention provides improved portable or hand-held

electronic devices, and methods related thereto, that include interfaces which enable
users to operate the devices with greater effectiveness, with less physical stress, and
with less risk of damage to the devices. The invention generally includes components,
such as a keypad or other input mechanism that is positioned above an output or display
screen in a front surface of a device housing. The keypad and/or the display screen
is/are optionally oriented more directly for right- or left-handed usage or neutrally for
usage by either hand. The keypad and/or the display screen is/are also optionally
adjustably rotatable.

The component configurations of the invention provide various
advantages over existing comparable devices especially during one-handed operation.
For example, the input keys on an input keypad are more easily accessed and engaged
by, e.g., a user’s thumb, while the device is securely held, than with existing devices.
Secure handling of the device during operation also decreases the probability that the
device will be dropped or otherwise damaged. The input keypad orientation also
provides for less stress on the hand and fingers of the user when engaging the keys.
Furthermore, since the configuration provides for less distracting usage, it also leads to
greater safety when simultaneously performing other tasks, €.g., operating a motor
vehicle or the like.

In certain preferred embodiments, such as a wireless communication
device (e.g., a cellular telephone, etc.), the display screen is optionally viewable
simultaneous with other device operations, e.g., speaking into a microphone, listening
to a speaker, engaging an input key, or the like. Figures 1 and 2 show wireless
communication device 100 of the present invention from various perspectives. As
shown, the device typically includes housing 102 that includes a front surface‘and a
back surface. The front surface includes an upper region and a lower region. In the
embodiment depicted, the device also includes input keypad 106 in or proximal to the
upper region. The input keypad typically includes input keys 108 for entering data.
Alternative input components, such as graphical input interfaces are discussed below.

Additional input is optionally received (and output sent) by, e.g., antenna 112. (FIGS.
5
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1 and 2). The devices also include display screen 104 (e.g., an optical display screen)
in or proximal to the lower region for providing at least one form of output. Note, that
although wireless communication device 100 illustrated in Figures 1A, 1B, 1C and 2 is
configured primarily for right-handed use, it will be appreciated that the devices of the
present invention can also be readily configured for predominantly left-handed use by,
e.g., rotating input keypad 106 and/or display screen 104 clockwise about 90° from the
orientations shown. As shown in Figure 1D, wireless communication device 100 is
also optionally configured neutrally for use by either hand.

In general, device dimensions (e.g., housing proportions, relative
component size, or the like) are dependent on the size and flexibility of the human hand
and fingers. The devices of the present invention are configured to be securely held
and operated by one hand with relative ease. This typically includes the entire input
keypad being accessible to the thumb of the operating hand.

Devices, such as wireless communication device 100, configured with
input keys 108 disposed above display screen 104 provide many advantages over
comparable existing devices. As mentioned, these advantages include allowing easier
and more convenient display screen 104 viewing during other simultaneous device
operations, e.g., listening to speaker 114, speaking into microphone 110, engaging
input keys 108, using other operational keys 116, or the like. This mode of operation
generally affords less interruption, e.g., when conversing and responding to voice-mail
or similar prompts, while referencing information on display screen 104 at the same
time. This configuration also reduces the likelihood that the device will be dropped,
e.g., during operation, as the device is held more completely in the palm of the hand in
order to engage input keys 108, relative to devices that have keypads disposed below
displays. See, e.g., Figure 1C.

Aside from input keypad 106 being placed above display screen 104 in
the portable electronic devices of the invention, these components also optionally
include various orientations relative to each other or to housing 102. (FIGS. 1 and 2).
Although not shown, in one embodiment of the invention display screen 104 and/or
input keypad 106 are/is optionally capable of being adjustably rotated by a user relative
to housing 102 and to various internal components (e.g., printed circuit boards,
electronic components, etc.). Alternatively, the internal components or portions thereof

in addition to display screen 104 and/or input keypad 106 are/is capable of adjustable
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rotation relative to housing 102. Optionally, adjustable rotation is accomplished by
manual adjustment or by automated adjustment (e.g., actuating at least one internal
drive motor operably connected to each component).

Housing 102, display screen 104, and input keypad 106 each include at
least one relative orientational axis. (FIGS. 1 and 2). As used herein, the term “relative
orientational axis” describes the orientation of device components, namely, the screen,
the keypad, and the device housing, relative to one another; each of which optionally
includes various shape permutations. As mentioned, the front or the back surface of
housing 102 is optionally formed in a shape that includes a regular n-sided polygon, an
irregular n-sided polygon, a triangle, a square, a rectangle, a trapezoid, a circle, an oval,
or the like. Similarly, an external surface of display screen 104 and of input keypad
106 each individually typically include a shape independently selected from, e.g., a
regular n-sided polygon, an irregular n-sided polygon, a triangle, a square, a rectangle,
a trapezoid, a circle, an oval, or the like.

‘ The meaning of relative orientational axis is further illustrated by
referring to Figure 1A. In a preferred embodiment depicted therein, the external
surfaces of both input keypad 106 and display screen 104 are shaped as squares and the
relative orientational axes of the two components are the lengths of the squares which,
in this case, are substantially parallel. As shown, the front surface of housing 102 is
shaped approximately as a rectangle. In turn, the relative orientational axis of housing
102 includes a length or a width of the rectangle, which in this case forms an angle with
the relative orientational axis (i.e., the length) of display screen 104 that is greater than
zero (e.g., about 1°, 5°, 15°, 30°, 45°, 60°, or the like). Optionally, the relative
orientational axes of display screen 104, input keypad 106, and/or housing 102 are
substantially parallel or substantially non-parallel to one another. By analogy, the term
“relative orientational axis” can be applied to other shape variations possible for display
screen 104, input keypad 106, and housing 102.

As indicated in a preferred embodiment depicted in Figure 1C, the
angled orientation of the keypad and the display screen offer significant advantages
relative to conventional devices. One advantage is that these devices are more suited
for ergonomical usage. The thumb of a user can readily engage the input keys with less

stressful movements. Similarly, the angled display screens of the devices of the present
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invention are more amenable to being viewed, e.g., at the same time a user is listening
to output from a speaker.

The display screen of the invention is used to display various forms of
output. The output optionally includes, e.g., textual information, video information,
graphical information, or combinations thereof. The display screen also optionally
includes a graphical screen keypad, e.g., on an upper region of the screen. Many
display screens suitable for use in the present invention are known to those of skill
including, e.g., cathode-ray tubes (CRTs), liquid-crystal displays (LCDs), digital
displays, light-emitting diodes (LEDs), luminescent lamps, crystalline semiconductor
diodes, video display terminals (VDTs), monitors, or the like.

A housing of a device also defines an interior space within which
various electronic components are mounted on one or more printed circuit boards or
other functionally equivalent substrates (e.g., flexible plastic sheets or the like). The
particular electronic components vary according to the application for which the device
is designed. However, the components are generally operably connected to the input
and output components. Power is optionally supplied to the various device components
from an internal or an external source. An internal source typically includes a battery
or other source (e.g., a miniature gas powered fuel cell, etc.). The devices also
optionally include a connection port for external power sources. Suitable electronic
components and powers sources appropriate for specific applications are well-known in
the art.

The input keypad or keyboard and the input keys optionally include
various arrangements or manifestations. For example, an input key typically includes
one or more symbols disposed thereon, such as numbers, letters, abstract insignia, or
the like, which represent information to be input into the device. Optionally, a portion
of the input keys of the input keypad are elevated or depressed (i.e., angled, textured,
slanted, rounded, etc.) relative to the front surface of the housing. The input keypad
also optionally includes a graphical screen keypad, a virtual keypad, a touch-sensitive
screen, or other graphical user interface (GUI) that enables a user to input information
through the use of symbols, pointing devices, visual metaphors, handwritten character
recognition, or the like.

Alternately, the input keypad includes 10 or more input keys (e.g., one
key for each number in a 10 digit system, or more keys for additional command or
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information input), or less than 10 input keys in which at least some of the input keys
are engaged in multiple ways to input different information. For example, data or other
information is optionally entered by simultaneously engaging multiple keys (e.g., 2, 3,
4 or more). Furthermore, various combinations of key engagements are also optionally
included to input alphanumeric or other information. Multifunctional keys are also
alternatively included in input keypads that include 10 or more keys. Other keys (e.g.,
minimal, toggle, roller, etc.), switches (e.g., on/off switches, display screen lighting
switches, etc.), dials, or the like are also typically disposed on a front, a side or other
surface of a device for scrolling, pointing, adjusting (e.g., volume, tone, picture or
screen quality, etc.), transmitting, sending, receiving, or the like. The devices of the
present invention also optionally incorporate digital signal processors (DSPs) for the
recognition and interpretation of speech input. Input keypads suitable for use in the
present invention are generally well-known.

Aside from keys for entering numerical information, additional input
keys are also optionally included for partial or complete alphanumeric entry, e.g., of the
10 digits of a standard numeric system and for some or all of the letters of a given
alphabet, such as the English, German, Japanese, Chinese, Spanish, or other alphabets.
As mentioned above, input keys are also optionally included for entering commands
represented by abstract insignia disposed on the input keys. Many different
arrangements or configurations of input keypads and input keys appropriate for the
present invention are possible.

As mentioned, a portion of the front surface is optionally movable
relative to the back surface, or a portion of the back surface is movable relative to the
front surface. In these embodiments, keypads, display screens, and/or other
components are optionally included in the movable portions. Additionally, at least one
dimension of the device is optionally capable of at least one dimensional change, e.g.,
telescoping or folding a portion of the device in at least one dimension for more
convenient device storage.

There are many different devices to which the component orientations of
the present invention can be applied. Some of these devices include, e.g., a telephone,
a telephone headset, a cellular telephone (a particularly relevant and preferred
embodiment), a cordless telephone, a cordless telephone headset, a calculator, a
computer (e.g., a palm top computer, etc.), an electronic organizer, a personal

9
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information manager (e.g., a personal digital assistant, etc.), a television, a global
positioning device, a paging device, a radio, a CB radio, a short-wave radio, or the like.

The invention also includes methods of manufacturing portable
electronic devices with the component configurations described above. The methods
optionally include forming a housing, a display screen, and input keys using one or
more fabrication techniques, in which the housing includes a front surface and a back
surface, and in which the front surface includes an upper region and a lower region.
The methods further include assembling the display screen and the input keypad in or
on the front surface such that the input keys are disposed in or proximai to the upper
region and the display screen is disposed in or proximal to the lower region. The input
keys are typically assembled in or on the front surface into an input keypad that
includes, e.g., input keys for each number in a 10 digit system, some or all letters of
various alphabets, or other arrangements as described above. The fabrication
technique(s) selected to manufacture the device components are generally well-known
and include, e.g., injection molding, compression molding, cast molding, or the like.
Components, such as housings are alternatively cut from substantially planar materials
(e.g., plastic sheets, metal sheets, etc.) and folded or otherwise formed in the desired
shape utilizing various well-known fabrication techniques including, e.g., die cutting,
laser cutting, or the like. The methods also optionally include assembling the display
screen and the input keypad in or on the housing such that either or both adjustably
rotate relative to the housing.

The portable electronic devices of the present invention are typically
operated by one hand. The thumb of the operating hand generally extends across a
portion of the front surface of the device while the heel of the palm and the fingers
clamp the device in the user's hand. The thumb is generally capable of readily
engaging the input keypad even while the device is positioned proximal to a head of thé
user. The user typically engages the device by viewing the display screen, operating
the input keypad with at least one finger on the hand (e.g., the thumb), listening to one
or more sounds produced by a speaker disposed in the device, speaking into a
microphone disposed in the device, or by performing a simultaneous or non-
simultaneous combination of these steps.

While the foregoing invention has been described in some detail for
purposes of clarity and understanding, it will be clear to one skilled in the art from a

10
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reading of this disclosure that various changes in form and detail can be made without
departing from the true scope of the invention. For example, all the techniques and
apparatus described above may be used in various combinations. All publications,
patents, patent applications, or other documents cited in this application are
incorporated by reference in their entirety for all purposes to the same extent as if each
individual publication, patent, patent application, or other document were individually

indicated to be incorporated by reference for all purposes.
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WHAT IS CLAIMED IS:

1. A portable electronic device, comprising:
a housing comprising a front surface and a back surface, the front surface
comprising an upper region and a lower region;
an input keypad in or proximal to the upper region, the input keypad comprising
input keys for inputting each number in a ten digit system; and,
a display screen in or proximal to the lower region, the display screen providing
an output for at least one or more numbers inputted from the input keypad or for stored

or received data.

2. The portable electronic device of claim 1, wherein the display

screen, the input keypad, or both, can be adjustably rotated relative to the housing.

3.  The portable electronic device of claim 1, wherein the housing, the
display screen, and the input keypad each comprise at least one relative orientational

axis, wherein the relative orientational axes are substantially parallel.

4. The portable electronic device of claim 1, wherein the housing, the
display screen, and the input keypad each comprise at least one relative orientational

axis, wherein the relative orientational axes are substantially non-parallel.

5. The portable electronic device of claim 1, wherein the housing, the
display screen, and the input keypad each comprise at least one relative orientational
axis, wherein the relative orientational axes of the display screen and the input keypad
are substantially parallel, and wherein an angle formed between the relative
orientational axis of the display screen and the relative orientational axis of the housing

is greater than zero.

6. The portable electronic device of claim 1, wherein the housing, the
display screen, and the input keypad each comprise at least one relative orientational
axis, wherein each relative orientational axis comprises one or more distance selected
from the group consisting of: a length, a width, a base, a height, and a non-diagonal

length.

12
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7.  The portable electronic device of claim 1, wherein the front or the
back surface of the housing forms at least one shape selected from the group consisting
of: a regular n-sided polygon, an irregular n-sided polygon, a triangle, a square, a

rectangle, a trapezoid, a circle, and an oval.

8. The portable electronic device of claim 1, wherein an external
surface of the display screen and of the input keypad individually comprise at least one
shape independently selected from the group consisting of: a regular n-sided polygon,
an irregular n-sided polygon, a triangle, a square, a rectangle, a trapezoid, a circle, and

an oval.

9. The portable electronic device of claim 1, wherein the display
screen displays textual information, graphical information, or video information, or
combinations thereof, or,

wherein the display screen comprises the input keypad on an upper region

thereof, wherein the input keypad is a graphical screen keypad.

10. The portable electronic device of claim 1, wherein one or more of
the input keys of the input keypad comprises at least one symbol disposed thereon; or,
wherein the input keypad is a graphical screen keypad or a virtual keypad; or,
wherein the input keypad comprises at least 10 input keys; or,
wherein the input keypad comprises less than 10 input keys, wherein at least
some of the input keys are pressed more than once or wherein multiple input keys are

pressed simultaneously.

11. The portable electronic device of claim 1, the input keypad further
comprising additional input keys for inputting letters from an alphabet or commands

represented by abstract insignia disposed on the additional input keys.

12. The portable electronic device of claim 1, wherein at least a portion
of at least one of the input keys of the input keypad is elevated or depressed relative to

the front surface.

13. The portable electronic device of claim 1, wherein the device

comprises one or more of: a telephone, a telephone headset, a cellular telephone, a
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cordless telephone, a cordless telephone headset, a calculator, a computer, an electronic
organizer, a personal information manager, a personal digital assistant, a television, a

global positioning device, a paging device, a radio, a CB radio, or a short-wave radio.

14. The portable electronic device of claim 1, wherein the device

comprises additional elements comprising: a microphone, a speaker, or an antenna.

15. The portable electronic device of claim 1, wherein a portion of the
front surface is movable relative to the back surface; or,

wherein a portion of the back surface is movable relative to the front surface.

16. The portable electronic device of claim 1, wherein at least one

dimension of the device is capable of at least one dimensional change.

17. The portable electronic device of claim 16, wherein the at least one
dimensional change comprises telescoping or folding a portion of the device in at least

one dimension.

18. A method of manufacturing a portable electronic device, the

method comprising:

forming a housing, a display screen, and input keys using one or more
fabrication technique, wherein the housing comprises a front surface and a back
surface, and wherein the front surface comprises an upper region and a lower region;
and,

assembling the display screen and the input keypad in or on the front surface
such that the input keys are disposed in or proximal to the upper region and the display
screen is disposed in or proximal to the lower region, wherein the input keys are
assembled in or on the front surface into an input keypad comprising input keys for

each number in a 10 digit system.

19. The method of claim 18, wherein the one or more fabrication
technique comprises one or more of: injection molding, compression molding, cast

molding, die cutting, or laser cutting.

14
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20. The method of claim 18, comprising assembling the display screen
and the input keypad in or on the housing such that either or both can be adjustably

rotated relative to the housing.

21. A method of using a portable electronic device, the method
S comprising:
holding the device of claim 1 in at least one hand of a user; and,
positioning the device proximal to a head of the user, wherein the user engages
the device by viewing the display screen, operating the input keypad with at least one
finger on the at least one hand, listening to sounds produced by at least one speaker
10  disposed in the device, speaking into at least one microphone disposed in the device, or

. by performing a simultaneous or non-simultaneous combination thereof.
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