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(57) ABSTRACT

A handheld computer system includes a housing, a proces-
sor coupled to the housing, a stylus coupled to the housing,
and a light source coupled to the housing. The light source
lights up the stylus.
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1
STYLUS VISUAL INDICATOR SYSTEM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

BACKGROUND

Handheld computing devices, “palmtops,” “palmhelds,”
personal digital assistants (PDAs), or handheld computers
typically weigh less than a pound and {it in a pocket. These
handhelds generally provide some combination of personal
information management, database functions, word
processing, and spreadsheets as well as communications net-
work connectivity, internet connectivity, voice memo
recording, and telephony functions. Because of the small
s1ze and portability of handhelds, strict adherence to hard-
ware constraints, such as mput hardware must be main-
tained. It 1s conventional to have buttons or switches on the
handheld computer for providing user input to the handheld
computer.

Handheld computing devices may include a wireless tele-
phony device permitting the user to make wireless commu-
nications such a mobile telephone calls or data downloads or
uploads to a computer network. It 1s conventional to employ
a touch pad, touch screen, or handwriting recognition area
and/or device to provide mput to the handheld computer.

Handheld computing devices may also include a stylus
used to 1input data via a touch screen or handwriting recogni-
tion area of the computing device. Conventionally, the stylus
1s used as a mechanical pointer device, and 1s constructed of
plastic. Other than serving as a mechanical input device, the
conventional stylus 1s not used for other functions relating to
the handheld computer.

Handheld computing devices typically communicate
information to the user via the display and through audio
signals. For example, in order to notily the user that an
appointment 1s upcoming, the handheld computing device
may emit an audible signal as well as show the particular
appointment on the display.

There are several disadvantages associated with conven-
tional methods of indicating information to the user of a
handheld computing device. The use of audible signals may
be mappropriate at certain times such as when the user is in a
meeting, or when the user 1s asleep. Further, audible signals
are difficult to differentiate from one another 1in order to
make distinctions between the type of information the hand-
held computer 1s attempting to convey. Audible signals are
also disadvantageous because the user may be 1 a noisy
environment such as a manufacturing plant or a sporting
event where the use 1s unable to hear the audible signal.

Using visual indication on the display of the handheld
computer also presents difficulties 11 the user 1s not situated
proximate the device, and therefore cannot read what 1s on
the screen, or in situations where the user 1s too busy to
handle the device and interact with the display to determine
the information that the handheld computer 1s attempting to
convey, for example when the user 1s driving.

Another way portable electronic devices convey timely
information to the user 1s by vibrating, such as when a pager
vibrates upon the receipt of an incoming page or e-mail mes-
sage. The use of a vibrating mechanism presents difficulties
in that the user cannot differentiate between the type of
information the handheld computer 1s attempting to convey,
and further, the user may not be in contact with the device
and able to know that the device 1s vibrating.
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If the user 1s unable to differentiate between the types of
information that the handheld computer 1s attempting to con-
vey via audible or vibrating signals, the user must then acti-
vate the device and open an application from a menu to
determine the content of the message. These actions take
time, reducing the overall efficiency of the device.

Another problem presented by conventional handheld
computer devices 1s that the type of signals conveyed to the
user may not be user programmable such that the user can
differentiate between the types of messages being conveyed
by the handheld computing device. For example, the user
may wish to have different signals when an appointment 1s
upcoming versus when the device has received an e-mail.
There are many different types of information that may be
conveyed with different signals to the user, such as battery
charge levels, levels of urgency of alarms, receipt of e-mails,
receipt ol wireless telephone calls, and notification of
upcoming appointments categorized by importance.

Further, the small size of the typical handheld computing
device presents problems 1n situating an indicator, particu-
larly a visual indicator, on the device itsell.

Accordingly, there 1s a need for a handheld computing
device that includes a visual indicator designed to communi-
cate various types ol information to the user, wherein the
indicator 1s user programmable, permits easy differentiation
of the type of information being displayed, i1s effective
regardless of whether the user 1s holding the device, and
does not take up space on the handheld computer requiring a
larger size computer to accommodate the visual indicator.

The teachings hereinbelow extend to those embodiments
that fall within the scope of the appended claims, regardless
of whether they accomplish one or more of the above 1denti-

fied needs.
SUMMARY

An exemplary embodiment relates to a handheld com-
puter system. The handheld computer system includes a
housing, a processor coupled to the housing, a stylus
coupled to the housing, and a light source coupled to the
housing. The light source lights up the stylus.

Another exemplary embodiment relates to a handheld
computer system. The handheld computer system includes a
handheld computer having a processor, a cradle configured
to receive the handheld computer, a stylus configured to be
clectrically coupled to the cradle, and a light source disposed
with the cradle. The light source lights up the stylus.

Yet another exemplary embodiment relates to a handheld
computer system having a housing, a processor coupled to
the housing, a stylus coupled to the housing, and a light
source disposed within the stylus. A power source 1s dis-
posed within the housing in electrical contact with the stylus.

Still another exemplary embodiment relates to a visual
indicator system for a handheld computer. The visual indica-
tor includes a stylus, a stylus dock configured to receive this
stylus, a light source disposed within one of the stylus and
the stylus dock, and a controller. The controller varies the
light source wherein the stylus conveys a visual message to a
user via the light source.

BRIEF DESCRIPTION OF THE DRAWINGS

The 1nvention will become more fully understood from
the following detailed description, taken in conjunction with
the accompanying drawings, wherein like reference numer-
als refer to like elements, 1n which:

FIG. 1 1s an exemplary front elevation view of a handheld
computer;
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FIG. 2 1s an exemplary side view of a handheld computer;

FIG. 3 1s a perspective view of a stylus and a handheld
computer cradle;

FI1G. 4 15 a detailed view of a stylus and a light source;

FIG. 5 1s a detailed view of a stylus having an integrated
light source; and

FIG. 6 1s a perspective view of a handheld computer.

(Ll

DETAILED DESCRIPTION OF TH
EXEMPLARY EMBODIMENTS

Referring to FIG. 1, a handheld computer 100 1s depicted
according to an exemplary embodiment. Handheld computer
100 may include Palm style computers manufactured by
Palm, Inc., of Santa Clara, Calif. Other exemplary embodi-
ments may include Windows CE handheld computers, or
other handheld computers and personal digital assistants, as
well as mobile telephones, and other portable electronic
devices.

Preferably, handheld computer 100 includes interactive
hardware and software that performs functions such as
maintaining calendars, phone lists, task lists, note pads, cal-
culator applications, spreadsheets, games, and other applica-
tions capable of running on a computing device. Further,
handheld computer 100 may be configured for such func-
tions as voice memo recording and playback as well as com-
munications network connectivity, internet connectivity and
wireless telephony.

Handheld computer 100 includes a plurality of input func-
tion keys 112 and a display 114 having graphical user inter-
face features. In an exemplary embodiment, display 114 also
includes a Graifiti™ (or other handwriting recognition
software) writing section 118 for tracing alpha-numeric
characters as mput. A plurality of iput icons 116 for per-
forming automated or preprogrammed functions maybe be
provided on a portion of display 114.

Handheld computer 100 also includes navigation buttons
120 that may be utilized for navigating or scrolling of infor-
mation displayed on display 114. Further, navigation buttons
120 may be programmed for other uses depending on the
application running on handheld computer 100.

Handheld computer 100 may also include an integrated
antenna 122 configured to transmit and receive wireless
communication signals, such as, but not limited to, cellular
telephone communication signals and other radio frequency
(RF) communications signals.

Referring to FIG. 2, an mput device, shown as, but not
limited to, a stylus 124 may be used to interact with display
114. Display 114 may be provided with a touch screen inter-
face that allows a user to select and alter displayed content
using stylus 124.

Stylus 124 may be coupled along a side of handheld com-
puter 120 as shown 1 FIG. 2. To use stylus 124, a user may
remove stylus 124 from a slot 125 formed 1n housing 127.
Slot 125 operates as a point of storage for stylus 124. To
provide the functionality required for an eflective interface
with display 114, stylus 124 typically has a pointed tip 126.

Referring to FIG. 3, a cradle 130 may also be configured
to couple with stylus 124. A stylus dock, shown as, but not
limited to recess 132 receives stylus 124. Cradle 130 1s typi-
cally configured to recerve handheld computer 100 and 1s
turther coupled to a personal computer and possibly a power
source to supply power and data to handheld computer 100.

In an exemplary embodiment, stylus 124 may be con-
structed such that 1t transmits and emaits light. For example,
the use of a translucent plastic material can convert stylus
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124 into a light pipe that emits light from all sides when a
light source 1s applied to one portion of stylus 124 or is
disposed within stylus 124. Depending on the use of and
particular placement of retlective material within stylus 124,
stylus 124 may be designed to emit more or less light from

the side walls, and/or the end distal from the light source to
create the desired effect.

Referring to FIG. 4, stylus 124 can be lighted through the
use of a light source, shown as, but not limited to, light-
emitting diode (LED) 140. In the exemplary embodiment
depicted 1n FIG. 4, tip 126 of stylus 124 extends through a
housing 142, and 1s disposed adjacent LED 140. Housing
142 can be part of cradle 130, or a part of handheld computer
100, for example LED 140 may be disposed within slot 125.
The light emitted from LED 140 enters tip 126 and 1s trans-
mitted through stylus 124 such that stylus 124 becomes a
visual indicator, emitting the light transmitted by LED 140.

Referring to FIG. 5, 1n another exemplary embodiment,
LED 140 may be disposed within stylus 124. Because power
1s required to light LED 140, an external power source may
be disposed beneath housing 142 to couple with and provide
power to stylus 124 through contact 145 on tip 126 when
stylus 124 1s disposed 1n recess 132 of cradle 130 or 1n slot
125 of handheld computer 100. As depicted in FIG. 6, when
a message 1s being communicated to a user ol handheld
computer 100 having a stylus 124 stored 1n slot 125, a signal
1s activated to provide power to activate a light source, such
as LED 140, which lights up stylus 124. Such lighted stylus

may be seen as light emanating from the side of housing 127.

The use of LED 140 1n combination with stylus 124 per-
mits many alternative types of visual indicators. Multiple
colors may be displayed from a single LED or multiple
LEDs 140, LED 140 may be modulated to blink 1n a vaniety
ol sequences, the intensity of LED 140 may be varied, and
multiple LEDs can be disposed within stylus 124 at differing
locations to create visual patterns utilizing different colors,
intensities, and/or sequencing of LEDs 140. The multitude
of differing visual indicators utilizing single or multiple
LEDs 140 in conjunction with the structure of stylus 124
permits the user to i1dentify the type of information being
conveyed by handheld computer 100.

Because handheld computer 100 1s used for such a wide
range of functions, a visual indicator system using stylus 124
may be used to transmit many types of relevant information.
For example, a certain pattern may be used to indicate an
upcoming appointment in the calendar, and may be changed
depending on the time remaining before the appointment.
Lighted stylus 124 may also be used to indicate when an
e-mail has been received via a wireless communication, and
a different indicator may be used to mnform the user that an
instant message, or cellular telephone call has been received.
Further visual indicators using different patterns, intensity,
or colors could include notification of battery state, the
reception of other wireless information such as a business
card transmitted from another handheld computer 100, or
other hardware indications, such as the transmission of a
wireless communication from handheld computer 100.

Because handheld computer 100 1s a computing device,
the user may be permitted to individually program the hand-
held computer 100 to emit a differing visual display based
upon user defined parameters.

The data used to determine the visual display emitted by
stylus 124 may be housed on handheld computer 100, oron a
personal computer 835 coupled to cradle 130. The processor
on board handheld computer 100, personal computer 85, or
possibly cradle 130 may be used to determine the particular
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visual pattern and timing of the various visual displays uti-
lizing stylus 124.

Handheld computer 100 having light up stylus 124
addresses the shortcomings of conventional handheld com-
puters without such a visual indicator. The ability to display

multiple types of information using multiple LEDs 140 hav-
ing various colors that can be blended, placed in different
locations, oscillated on and off, and varied 1n indensity both
allows the display of more information to the user as well as
climinating the necessity of using audible signals emitted
from handheld computer 100. Because stylus 124 1s typi-
cally several inches long, the visual indicator 1s large enough
indicate information to the user even when placed at dis-
tances several feet away from the user. Further, the visual
display of stylus 124 may be user programmable utilizing
the operating system of handheld computer 100. Further, as
discussed above, the face of handheld computer 100
includes display 114, input function keys 112, navigation
buttons 120, as well as mput 1cons 116 and writing section
118. The use of stylus 124 as a visual indicator precludes the
need to expand the size of handheld computer 100 to include
an additional visual indicator because stylus 124 1s present
on handheld computer 100 as originally designed, and the
added functionality of the lighting display does not require
the use of additional real estate on handheld computer 100.

While the detailed drawings, specific examples and par-
ticular formulations given describe exemplary
embodiments, they serve the purpose of illustration only.
The hardware and software configurations shown and
described may differ depending on the chosen performance
characteristics and physical characteristics of the computing
devices. The systems shown and described are not limited to
the precise details and conditions disclosed. Furthermore,
other substitutions, modifications, changes, and omissions
may be made 1n the design, operating conditions, and
arrangement of the exemplary embodiments without depart-
ing from the scope of the mvention as expressed in the
appended claims.

What 1s claimed 1s:

1. A handheld computer system, comprising:

a housing;

a processor coupled to the housing;

a stylus;

a cradle configured to selectively connect with the hous-
ing and further configured to receive the housing;

a light source provided in the cradle, wherein the light
source lights up the stylus;

wherein the light source 1s selectively activated by the
ProCessor.

2. The handheld computer system of claim 1, wherein the
stylus 1s translucent.

3. The handheld computer system of claim 1, wherein the
light source 1s an LED.

4. The handheld computer system of claim 3, wherein the
LED 1s configured to emit more than one color.

5. The handheld computer system of claim 1, wherein the
stylus has a tip extending into the housing.

6. A handheld computer system, comprising:

a handheld computer having a processor;
a cradle configured to receive the handheld computer;

a stylus configured to be electrically coupled to the cradle;
and

a light source disposed within the cradle, wherein the light
source lights up the stylus.
7. The handheld computer system of claim 6, wherein the
stylus 1s translucent.
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8. The handheld computer system of claim 6, wherein the
light source 1s an LED.

9. The handheld computer system of claim 8, wherein the
LED 1s configured to emit more than one color.

10. The handheld computer system of claim 6, wherein
the light source comprises a plurality of LEDs.

11. The handheld computer system of claim 6, wherein
the light source 1s controlled by the processor.

12. A handheld computer system, comprising:

a housing;
a processor coupled to the housing;
a stylus coupled to the housing;

a plurality of LEDs disposed within the stylus, distributed
throughout the length of the stylus; and

a power source disposed within the housing 1n electrical

contact with the stylus.

13. The handheld computer system of claim 12, wherein
the stylus has a tip with contacts configured to be coupled to
the power source.

14. The handheld computer system of claim 12, wherein
the housing 1s part of a handheld computer.

15. The handheld computer system of claim 12, wherein
the housing 1s part of a cradle.

16. The handheld computer system of claim 12, wherein
at least one of the plurality of LEDs 1s configured to emat
more than one color.

17. The handheld computer system of claim 12, wherein
at least one of the plurality of LEDs 1s disposed within the
tip of the stylus.

18. The handheld computer system of claim 12, wherein
the light source comprises a plurality of LEDs.

19. The handheld computer system of claim 12, wherein
the light source 1s controlled by the processor.

20. A visual indicator system for a handheld computer,
comprising;

a stylus;

a stylus dock configured to recerve the stylus;

a light source disposed within the stylus;

a controller, wherein the controller varies the light source;
and

a power source disposed within the stylus dock and
coupled to the light source;

wherein the stylus conveys a visual message to a user via

the light source.

21. The visual indicator system of claim 20, wherein the
light source 1s an LED.

22. The visual indicator system of claim 21, wherein the
LED 1s configured to emit more than one color.

23. The visual indicator system of claim 21, wherein the
controller varies the color of the LED.

24. The visual indicator system of claim 21, wherein the
controller varies the intensity of the LED.

25. The visual indicator system of claim 20, wherein the
light source comprises a plurality of LEDs.

26. The visual indicator system of claim 20, wherein the
stylus dock 1s in a synchronization cradle.

277. The visual indicator system of claim 20, wherein the
stylus dock 1s 1n the handheld computer.

28. The visual indicator system of claim 20, further com-
prising a personal computer, wherein the controller 1s part of
the personal computer.

29. The visual indicator system of claim 20, wherein the
controller 1s part of the handheld computer.

30. The handheld computer system of claim 1, wherein a
first type of activation of the light source conveys a first
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message to a user, and wherein a second type of activation of
the light source light conveys a second message to the user.
31. The handheld computer system of claim 1, wherein
activation of the light source conveys an indicator relating to
at least one of a communication event, a calendar event, an
appointment event, time remaining belfore an appointment,
an e-mail event, an instant message event, a telephone call

event, a battery indicator, and a receipt of information via
wireless transmission.

32. A visual indicator system for a handheld computer,
comprising;

a stylus;

a synchronization cradle;

a stylus dock provided in the synchronization cradle con-
figured to receive the stylus;

a light source disposed within the stylus dock;

a controller, wherein the controller varies the light source;
and

5
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wherein the stylus conveys a visual message to a user via 29

the light source.
33. A mobile computing device system, comprising.

a mobile computing device configured to provide wireless
telephony and to provide wireless internet connectivity;
and

a mobile electronic device capable of being separate from
and configured to communicate with the mobile com-
puting device, wherein a light source disposed within
the electronic device selectively emits light in vesponse
to an application executed by the mobile computing

25

8

device, wherein the electronic device is an input device
configured to at least mechanically communicate with
the mobile computing device.

34. The mobile computing device system of claim 33,
wherein a processor is disposed within the electronic device.

35. The mobile computing device system of claim 33,
wherein the light source is configured to convey a message
by emitting a color of light.

36. The mobile computing device system of claim 33,
wherein the light source is configured to convey a message
by emitting an intensity of light.

37. The mobile computing device system of claim 33,
wherein the light source is configured to convey a message
by emitting a sequence of blinking light.

38. The mobile computing device system of claim 33,
wherein the processor is configured to vary at least one of a
color, an intensity, and a blinking sequence of light emitted
from the light source.

39. The mobile computing device system of claim 33,
wherein a visual message indicates at least one of a commu-
nication event, a calendar event, an appointment event, time
remaining before an appointment, an e-mail event, an
instant message event, a telephone call event, a battery
status, and a receipt of information via wireless transmis-
sion.

40. The mobile computing device system of claim 33,

wherein the mobile computing device comprises a touch
screen to receive input to the mobile computing device.
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