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METHOD, SYSTEMANDAPPARATUS FOR 
PROXMITY-BASED RECHARGE 

NOTIFICATION 

BACKGROUND OF THE INVENTION 

1. Technical Field of the Invention 

The present invention relates in general to the field of 
portable battery-operated electronic devices, and in 
particular, by way of example but not limitation, to battery 
monitoring and proximity-based recharge notification for 
portable battery-operated electronic devices. 

2. Description of Related Art 
Portable battery-operated electronic devices have become 

an increasingly important part of our modern technological 
Society. No longer are these devices considered a luxury, 
available only to the rich and affluent. Rather, as people 
become more mobile through their jobs, recreational activi 
ties and lifestyle choices, they have become increasingly 
reliant upon the convenience and Services that portable 
electronic devices offer. Moreover, with the advances in 
Semiconductor technology and integrated circuit 
miniaturization, portable electronic devices have become 
Smaller, lighter and increasingly more Sophisticated. These 
aspects of portable electronic devices have enabled users to 
fully exploit technological advances in a manner and under 
circumstances that would be impossible using conventional 
Stationary Systems. When these portable electronic devices 
incorporate communication capabilities, Such as cellular 
radio, the portable electronic device becomes even more 
advantageous. Many users, in fact, rely upon their portable 
electronic device as their Sole means of communication 
while they are traveling or Visiting customers. Many users 
also appreciate the enhanced Security provided by the ability 
to contact family, friends or emergency Services from remote 
locations. With these advantages, it is no wonder that 
portable electronic devices have experienced an almost 
exponential increase in demand and have become critical to 
the lives and livelihood of many individuals. 
One of the problems experienced with portable electronic 

devices, however, is that these Small hand-held devices are 
powered by Small, rechargeable batteries that normally 
provide a limited number of hours of active service. Once 
the batteries are discharged below a certain level, the por 
table electronic device will cease to function. The battery or 
batteries will then need to be recharged before the user may 
utilize the functions and Services of the portable electronic 
device. Because the battery may take an hour or more to 
recharge using conventional charging Systems, this down 
time could be extremely inconvenient and especially prob 
lematic during an emergency. Moreover, in many cases, the 
user may not discover the low battery condition until it 
would be extremely inconvenient or even impossible to 
recharge the battery, Such as when the user needs to make an 
important communication, accomplish an important task, or 
when a charging unit is not readily available. 

Existing approaches have attempted to alleviate these 
problems by warning the user of a low battery condition in 
time for the user to take appropriate action. These 
approaches utilize circuitry which continuously monitors the 
battery and notifies the user when the remaining battery 
capacity falls below a predetermined level. The methods 
employed to notify the user of the low battery condition may 
include acoustical indications, textual or graphical indica 
tions on the display or flashing LEDs. After receiving this 
notification, the user then has the responsibility to place the 
battery in a charging unit before the battery is depleted. 
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2 
The problem with this approach is that the user will 

typically receive the low battery notification while the user 
is located away from the charging unit (e.g., while the user 
is traveling or at a customer's location). By the time the user 
returns to the location of the charging unit(e.g., home or 
office), it is likely that the user has forgotten about the low 
battery notification received earlier. With existing 
approaches, it is likely that the user will not be reminded of 
the low battery condition until the user attempts to use the 
device. At this point, it may no longer be convenient or 
possible to connect the battery to the charging unit because 
either the user lacks the time or a charging unit is not readily 
available. As a result, the user is likely to be on the road with 
a depleted or nearly depleted battery. Therefore, there exists 
a need to notify the user of a low battery condition in a 
manner that increases the likelihood that the battery can and 
will be recharged. 

SUMMARY OF THE INVENTION 

The deficiencies of the prior art are overcome by the 
apparatus, System and method of the present invention. For 
example, as heretofore unrecognized, it would be beneficial 
to monitor the remaining battery capacity of a portable 
battery-powered electronic device and provide a recharge 
notification when the remaining battery capacity falls below 
a predetermined level and the electronic device is proxi 
mally located to a charging unit. In a first embodiment of the 
present invention, proximity of the electronic device to the 
charging unit is determined using geographical positioning. 
The present geographic location of the electronic device is 
determined using Such methods as the Global Positioning 
System (GPS), the Global Navigation Satellite System 
(GLONASS), and Global System for Mobile communica 
tions (GSM) location-determining algorithms. This geo 
graphic location is then compared to a Stored geographic 
location of a corresponding charging unit. When the battery 
capacity of the electronic device falls below a predetermined 
level and the electronic device's present geographic location 
is within a predetermined distance from the Stored geo 
graphic location of the charging unit, a recharge notification 
is initiated. 

In a Second embodiment, proximity of the electronic 
device to the charging unit is determined by monitoring 
asSociated short range radio transceivers. If the remaining 
battery capacity of the electronic device is below a prede 
termined level and a short range radio transceiver associated 
with the electronic device detects a short range radio trans 
ceiver associated with the charging unit, a recharge notifi 
cation is initiated informing the user that the battery needs 
to be recharged and that a charging unit is conveniently 
located nearby. In this instance, the limited transmission 
range of the associated short range radio transceivers indi 
cates the proximity of the electronic device to the charging 
unit. 

The technical advantages of the present invention include, 
but are not limited to the following. It should be understood 
that particular embodiments may not involve any, much less 
all, of the following exemplary technical advantages. 
One important technical advantage of the present inven 

tion is that it decreases the likelihood that the user will be on 
the road with a depleted or nearly depleted battery by 
providing the user a recharge notification when the battery 
needs recharging and a charging unit is conveniently located 
nearby. 

Another important technical advantage of the present 
invention is that it provides a more relevant recharge noti 
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fication to the user by notifying the user of a low battery 
condition at a time when and at a location where the user 
may take immediate appropriate action. Yet Still another 
important technical advantage of the present invention is 
that it eliminates the need for the user to remember a 
recharge notification received at a time when a charging unit 
is not readily available. 

The above-described and other features of the present 
invention are explained in detail hereinafter with reference 
to the illustrative examples shown in the accompanying 
drawings. Those skilled in the art will appreciate that the 
described embodiments are provided for purposes of illus 
tration and understanding and that numerous equivalent 
embodiments are contemplated herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete understanding of the apparatus, System 
and method of the present invention may be had by reference 
to the following detailed description when taken in conjunc 
tion with the accompanying drawings wherein: 

FIG. 1 illustrates a portion of an exemplary wireless 
System with which the present invention may be advanta 
geously practiced; 

FIG. 2 illustrates an exemplary internal block diagram of 
a mobile Station in accordance with the present invention; 

FIG. 2A illustrates an exemplary internal block diagram 
of a mobile station in accordance with a first embodiment of 
the present invention; 

FIG. 2B illustrates an exemplary internal block diagram 
of a mobile Station in accordance with a Second embodiment 
of the present invention; 

FIG. 3 illustrates an exemplary internal block diagram of 
a charging unit in accordance with the Second embodiment 
of the present invention; 

FIG. 4 illustrates an exemplary flow diagram of a method 
in accordance with the present invention; 

FIG. 5 illustrates an exemplary flow diagram of a method 
in accordance with the first embodiment of the present 
invention; and 

FIG. 6 illustrates an exemplary flow diagram of a method 
in accordance with the Second embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

In the following description, for purposes of explanation 
and not limitation, Specific details are Set forth, Such as 
particular circuits, Software modules, techniques, etc. in 
order to provide a thorough understanding of the invention. 
However, it will be apparent to one of ordinary skill in the 
art that the present invention may be practiced in other 
embodiments that depart from these specific details. In other 
instances, detailed descriptions of well-known methods, 
devices, and Software code are omitted So as not to obscure 
the description of the present invention with unnecessary 
detail. 

Furthermore, it should be emphasized that although the 
following description describes certain aspects of the present 
invention in the context of a mobile Station embodiment, the 
practice of the present invention is not limited to mobile 
Stations. Rather, it will be apparent to one of ordinary skill 
in the art that the teachings of the present invention are 
equally applicable to portable battery-operated electronic 
devices in general, Such as Video cameras, portable 
computers, personal digital assistants (PDAS), and other 
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4 
battery-driven electronic products that are recharged by a 
charging unit, as well as to other portable radio communi 
cation devices Such as pagers, communicators, So-called 
electronic organizers and the like. Therefore, the mobile 
station embodiment described herein is provided for the 
purpose of explanation, and not limitation. 
A preferred embodiment of the present invention and its 

advantages are best understood by referring to FIGS. 1-6 of 
the drawings, like numerals being used for like and corre 
sponding parts of the various drawings. Referring to FIG. 1, 
a portion of an exemplary wireleSS System with which the 
present invention may be advantageously practiced is 
depicted generally at 1. In this exemplary wireleSS System, 
a mobile station 10 is powered by a battery 11 which may be, 
for example, a nickel-cadmium battery, alkaline battery or 
other rechargeable battery commonly used to power portable 
cellular telephones, other telecommunication devices or 
portable battery-powered electronic devices in general. Base 
station 50 is a part of a cellular network (not shown) and 
enables the mobile station 10 to communicate with other 
mobile stations within the cellular network and with termi 
nals connected to the Public Switched Telephone Network 
(PSTN). Of course, the mobile station 10 will not be able to 
communicate with the base station 50 and will cease to 
function if the battery 11 becomes depleted. The user 60 will 
then need to recharge the battery 11 before he or she may 
make additional phone calls or otherwise utilize the func 
tions and services of the mobile station 10. 

In accordance with certain aspects of the present 
invention, the mobile Station 10 initiates a recharge notifi 
cation to the user 60 when the remaining battery capacity of 
the battery 11 falls below a predetermined level and the 
mobile station 10 is proximally located to a charging unit 30. 
For example, the mobile Station 10 may initiate a recharge 
notification when the remaining battery capacity of the 
battery 11 falls below 40 percent and the mobile station 10 
is within 10 to 100 meters from the charging unit 30. In a 
first embodiment, the mobile station 10 determines its prox 
imity to the charging unit 30 using geographic positioning, 
such as the Global Positioning System (GPS) or services 
provided by GSM and GLONASS. In a first example, the 
mobile Station 10 may determine its present geographic 
location (e.g., longitude and latitude) by communicating 
with GPS satellites over air interface 41. GPS satellite 40 
represents one of a “constellation” of 24 satellites in orbit at 
10,600 miles above the earth and, when used in conjunction 
with additional GPS satellites, enables circuitry associated 
with the mobile station 10 to “triangulate” a geographic 
position on the ground with an accuracy ranging from 100 
to 10 meters depending on the mode of the GPS receiver. 
The mobile Station 10 may then compare its present geo 
graphic location to a stored geographic location of a corre 
sponding charging unit 30. If the remaining battery capacity 
of the battery 11 is below a predetermined level and the 
present geographic location of the mobile Station 10 is 
within a predetermined distance from the Stored geographic 
location of the corresponding charging unit 30, a recharge 
notification is initiated informing the user 60 that the battery 
11 needs to be recharged and that a charging unit is located 
nearby. 

In a second embodiment, the proximity of the mobile 
Station 10 to a corresponding charging unit 30 is determined 
by utilizing a short range radio interface, Such as Bluetooth 
or Home RF. Short range radio transceivers associated with 
each device enable the mobile station 10 to determine its 
proximity to the charging unit 30 by enabling the mobile 
station 10 to determine whether the charging unit 30 is 
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within its limited transmission range. For example, short 
range radio transceivers conforming to Bluetooth Specifica 
tions have two (2) different classes of output RF power with 
a transmission range of 10 and 100 meters, respectively. 
When the mobile station 10 acts as a paging unit, the mobile 
station 10 may detect the presence of the charging unit 30 by 
monitoring identifications received in response to an inquiry 
signal sent by the mobile station 10 to all devices within 
transmission range. Alternatively, when the charging unit 30 
acts as the paging unit, the charging unit 30 Sends a paging 
Signal to all devices within transmission range, and the 
mobile station 10 periodically monitors its associated short 
range transceiver. Upon receipt of a paging Signal, the 
mobile Station 10 may detect the presence of the changing 
unit 30 by monitoring identifications received in response to 
an acknowledgment Signal Sent by the mobile Station 10. 
The mobile station 10 may then compare the received 
identifications to a list of Stored identities associated with 
known charging units. Accordingly, if the remaining battery 
capacity of the battery 11 falls below a predetermined level 
and the mobile station 10 receives a identification corre 
sponding to a known charging unit, a recharge notification is 
initiated. Optionally, the mobile station 10 only responds to 
a page from the charging unit 30 or transmits an inquiry 
Signal to devices within transmission range if the remaining 
capacity of the battery 11 falls below a predetermined level. 

Referring to FIG. 2, an exemplary internal block diagram 
of a mobile station 10 in accordance with the present 
invention is depicted. AS illustrated, the battery 11 is con 
nected to battery test circuitry 12 which is used to measure 
the remaining battery capacity of the battery 11. The battery 
test circuitry 12 may measure the remaining battery capacity 
of the battery 11 by, for example, monitoring the internal 
resistance, Voltage level or current level, or any combination 
of these methods. It should be noted, however, that the 
novelty of the present invention does not depend on the type 
of battery test circuitry employed. Thus, the Specific 
examples provided are given as illustration, and not as a 
limitation. 

The output of the battery test circuitry 12 is connected to 
an input of a controller 13. The controller 13 monitors the 
output of the battery test circuitry 12 in order to detect when 
the remaining battery capacity of the battery 11 falls below 
a predetermined level (e.g., 40 percent). Alternatively, the 
battery test circuitry 12 may measure the remaining battery 
capacity of the battery 11 directly and Send a Signal to the 
controller 13 when the remaining battery capacity falls 
below a predetermined level. It should be noted that the 
predetermined level at which a low battery condition is 
detected may be preset by hardware or Software modules. 
Alternatively, however, the predetermined level may be 
adjustably controlled by user input from a keypad 17 or 
automatically by the mobile station 10 after observing a 
users usage patterns. 

The controller 13 is also connected to a device interface 
14 and memory 18. The device interface 14 is responsive to 
Signals Sent from the controller 13 and is used to control 
input/output devices Such as a Speaker 15, a display unit 16 
and a keypad 17. By Sending a signal to the device interface 
14, the controller 13 is able to initiate a recharge notification 
through, for example, acoustical indications over the Speaker 
15 and/or visual indications over the display 16. The device 
interface 14 may also Send Signals to the controller 13 
corresponding to user input from the keypad 17, Such as the 
desired battery capacity level described above. Although the 
device interface 14 is illustrated as a separate device, the 
device interface 14 can be integrated within the controller 13 
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6 
in order to conserve Space, Speed processing, etc. A memory 
18 is also interfaced with the controller 13 and is used to 
Store Software instructions and data. The data that may be 
stored within the memory 18 will be discussed in further 
detail below with respect to the first and second embodi 
mentS. 

The controller 13 is further connected to a proximity 
detector 19 which is used to determine the proximity of the 
mobile station 10 to a charging unit 30. The proximity 
detector 19 may determine the proximity of the mobile 
Station 10 to the charging unit 30 by, for example, using 
geographic positioning, Such as the Global Positioning Sys 
tem (GPS), GSM or GLONASS, using a short range radio 
interface, Such as Bluetooth or Home RF, etc. When a low 
battery condition is detected, the controller 13 Sends a signal 
which activates the proximity detector 19. When the prox 
imity detector 19 determines that the mobile station 10 is 
proximally located to a charging unit 30 (e.g., within 10 to 
100 meters), the proximity detector 19 sends a signal to the 
controller 13 So indicating the proximity. Alternatively, the 
controller 13 may receive data from the proximity detector 
19 and use this data to determine the proximity of the mobile 
station 10 to the charging unit 30. It should be noted that all 
or portions of the proximity detector 19 may be integrated 
into the controller 13 in order to conserve Space, Speed 
processing, etc. 
The distance at which the proximity detector 19 or the 

controller 13 detects the proximity of a charging unit 30 may 
be preset by the hardware implementation of the proximity 
detector 19. Preferably, however, the proximity detector 19 
may be Selectably configured by user input from the keypad 
17 So that the user may select between at least two distances. 
This may be accomplished, for example, by Switching 
between conventional and differential mode in the GPS or 
Switching between the two classes of RF output power in a 
Bluetooth implementation. 

Referring to FIG. 2A, an exemplary internal block dia 
gram of a mobile Station in accordance with a first embodi 
ment of the present invention is depicted. This embodiment 
determines the proximity of the mobile station 10 to a 
charging unit 30 using geographic positioning, in particular 
the GPS in one version of this first embodiment. As 
illustrated, the proximity detector 19 is composed of a GPS 
receiver 20 connected to an antenna 21. When activated by 
the controller 13 in response to a low battery condition, the 
GPS receiver 20 receives signals from GPS satellites via 
antenna 21. The GPS receiver 20 uses these signals to 
"triangulate” a present geographic location (e.g., longitude 
and latitude) of the mobile station 10. Data corresponding to 
this present geographic location is then transmitted by the 
GPS receiver 20 to the controller 13, which uses the data in 
the manner discussed below. However, it should be noted 
that although the GPS receiver 20 and the antenna 21 are 
illustrated within mobile station 10, these components may 
reside in an external module that is connected to the mobile 
Station 10 Via, for example, an electrical connector, an 
infrared (IR) link, etc. 

FIG. 2A also shows location data 22 stored within the 
memory 18. The location data 22 represents a list of geo 
graphic locations (e.g., longitude and latitude) where there 
are corresponding charging units that may be used for 
charging the mobile station's battery 11. This list may be 
created or edited by allowing the user to enter location 
coordinates via the keypad 17 for places where correspond 
ing charging units are located. A more user-friendly method, 
however, enables the user to go to where charging units are 
located and, by pressing a button on the keypad 17, to record 
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that particular geographic location in the list. This user 
friendly method utilizes the GPS receiver 20 and the antenna 
21 discussed above. By comparing the present geographic 
location of the mobile Station 10 to the Stored geographic 
location of known charging units, the controller 13 may 
calculate the distance between the mobile station 10 and 
relevant charging units 30. 

FIG. 2B depicts an exemplary internal block diagram of 
a mobile Station in accordance with a Second embodiment of 
the present invention. This Second embodiment determines 
the proximity of the mobile station 10 to the charging unit 
30 using a short range radio interface, in particular a short 
range radio interface implementing Bluetooth Specifications 
in one version of this Second embodiment. AS illustrated, 
proximity detector 19 comprises a Bluetooth transceiver 23 
connected to an antenna 24 which will be described in 
further detail below. Referring to FIG. 3, an exemplary 
internal block diagram of a charging unit in accordance with 
the Second embodiment of the present invention is illus 
trated. AS illustrated, charging unit 30 is also equipped with 
a similar type of Bluetooth transceiver 32 and antenna 31. A 
processor 33 is interfaced with the transceiver 32 and is also 
interfaced with battery recharge circuitry 36 for recharging 
batteries and a memory unit 34. The memory unit 34 
contains program functions 35 for controlling the operation 
of the processor 33, Such as activating or deactivating a 
recharge cycle. 

Continuing now with FIG. 2B, in operation, when the 
controller 13 activates transceiver 23, in response to a low 
battery condition, the transceiver 23 periodically transmits a 
inquiry Signal to all devices located within transmission 
range. Devices that receive the inquiry Signal will respond 
by transmitting a unique Bluetooth identity associated with 
that device. In a preferred embodiment, however, in order to 
conserve the battery capacity of the mobile station 10, the 
transceiver 32 (of FIG. 3) associated with the charging unit 
30 periodically transmits a paging Signal, and when the 
controller activates the transceiver 23 associated with the 
mobile station 10, the transceiver 23 periodically or con 
tinuously listens for paging Signals from devices located 
within transmission range. When the transceiver 23 receives 
a paging Signal from Such a device, the transceiver 23 will 
transmit an acknowledgment, and the device will respond by 
transmitting its unique Bluetooth identity. In both examples, 
the controller 13 may then retrieve the identities received by 
the transceiver 23 and compare them to a list of Stored 
identities of known charging units as described below. 
However, it should be noted that although the transceivers 
23 and 32 and the antennas 24 and 31 are illustrated within 
the mobile station 10 and the charging unit 30, respectively, 
these components may reside in external modules that are 
connected to the mobile station 10 and the charging unit 30 
via, for example, an electrical connector, an IR link, etc. 
Furthermore, the transceiver 32 and the antenna 31 associ 
ated with the charging unit 30 may be located physically 
near the charging unit 30, Such as within a piece of computer 
equipment. 

FIG. 2B also shows identification data 27 stored within 
the memory 18. Identification data 27 represents a list of 
Bluetooth identity numbers corresponding to known charg 
ing units. This list may be created or edited by allowing the 
user to enter the identity numbers of known charging units 
via the keypad 17. A more user-friendly method, however, 
enables the user to go to where known charging units are 
located and by pressing a button on the keypad 17, to request 
that the transceiver 23 associated with the mobile station 10 
communicate with the transceiver 32 associated with the 
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8 
charging unit 30. The controller 13 may then retrieve the 
identity associated with the charging unit 30 and Store it in 
the list of identification data 27. By taking advantage of the 
limited transmission range of transceiverS 23 and 32, the 
controller 13 may determine the proximity of the mobile 
station 10 to the charging unit 30 by comparing the identities 
received in response to a signal (e.g., paging signal, inquiry 
Signal or acknowledgment signal) to the list of Stored 
identities of known charging units. 

Referring now to FIG. 4, an exemplary flow diagram of a 
method in accordance with the present invention is depicted 
generally at 50. At step 100, battery test circuitry 12 mea 
Sures the remaining capacity of the battery 11. This remain 
ing capacity is then compared with a predetermined thresh 
old value (e.g., 40 percent) at step 200. If the remaining 
battery capacity is greater than the predetermined threshold, 
control passes back to Step 100 where the remaining capac 
ity of battery 11 is again determined. An optional delay 
period 250 may be interposed between step 200 and step 
100. If the remaining capacity of the battery 11 is below the 
predetermined threshold at step 200, the proximity of the 
mobile station 10 to the charging unit 30 is determined at 
step 300 by activating the proximity detector 19. A recharge 
notification is activated at step 400 if the proximity is 
adequate. 
An exemplary flow diagram in accordance with the first 

embodiment of the present invention is illustrated in FIG. 5. 
After step 200, the geographic location of the mobile station 
10 is determined from the GPS receiver 20 at step 310. The 
determined geographical location is then compared at Step 
320 with one or more geographical locations of known 
charging units stored in the memory 18. At step 330, if the 
distance between the mobile Station 10 and the charging unit 
30 is greater than a predetermined distance, control passes 
back to Step 310 where the present geographical location of 
the mobile station 10 is updated. It should be noted that an 
optional delay step 340 may be interposed between step 330 
and step 310 to conserve power. On the other hand, if the 
distance between the mobile Station 10 and the charging unit 
30 is within the predetermined distance at step 330, control 
passes to Step 400 where a recharge notification is initiated. 
An exemplary flow diagram in accordance with the Sec 

ond embodiment of the present invention is illustrated in 
FIG. 6. In the second embodiment, the proximity of the 
mobile station 10 to the charging unit 30 is determined using 
a pair of short range transceivers (e.g., Bluetooth or Home 
RF). Accordingly, after step 200, the mobile station 10 
transmits an inquiry Signal to all devices within transmission 
range and monitors its associated transceiver 23 at Step 350. 
Alternatively, the charging unit 30 periodically or continu 
ously transmits a paging Signal, and upon receiving a paging 
Signal from a paging unit, the mobile Station 10 transmits an 
acknowledgment signal, and monitors its associated trans 
ceiver 23 at step 350. In this alternative embodiment in 
which the charging unit 30 transmits a paging Signal, the 
mobile station 10 may only “listen” for pages after a 
predetermined threshold of remaining battery capacity is 
met, or optionally the mobile station 10 my determine 
remaining battery capacity at each received page or after 
receiving a known identification. If no identification is 
received at step 360, the mobile station 10 transmits another 
inquiry signal (or another acknowledgment signal in 
response to another received page) and continues to monitor 
the transceiver 23 at step 350 again. An optional delay step 
390 may be performed before passing control from step 360 
back to step 350. If an identification is received, the iden 
tification is compared at step 370 to the identifications of 
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known charging units stored in memory 18. At step 380, if 
the received identification matches an identification Stored in 
memory 18, then control passes to step 400 where a recharge 
notification is initiated. Otherwise, control passes back to 
step 350, optionally through delay step 390. 

It shall be emphasized that comprises/comprising when 
used in this Specification is taken to Specify the presence of, 
for example, Stated features, integers, Steps, components, 
etc., but does not preclude the presence or addition of, for 
example, one or more other features, integers, Steps, 
components, etc., or groups thereof. Additionally, it should 
be emphasized that the mobile station embodiment 
described herein is illustrative only, and not limiting. The 
principles of the present invention are equally efficable with 
portable battery-operated electronic devices in general. 
Furthermore, although preferred embodiment(s) of the 
method, System, and apparatus of the present invention have 
been illustrated in the accompanying Drawings and 
described in the foregoing Detailed Description, it will be 
understood that the present invention is not limited to the 
embodiment(s) disclosed, but is capable of numerous 
rearrangements, modifications, and Substitutions without 
departing from the Spirit and Scope of the present invention 
as set forth and defined by the following claims. 
What is claimed is: 
1. A portable battery-operated electronic device, compris 

ing: 
a proximity detector, Said proximity detector enabling 

determination of a proximity criterion for Said elec 
tronic device and at least one corresponding charging 
unit, 

a controller coupled to Said proximity detector, Said 
controller initiating a user notification only when said 
controller determines that a remaining battery capacity 
of Said electronic device Satisfies a predetermined con 
dition and that Said proximity criterion is valid; and 

Said criterion is valid when Said electronic device is 
within a prespecified range of Said at least one corre 
Sponding charging unit. 

2. The portable battery-operated electronic device accord 
ing to claim 1, wherein Said predetermined condition com 
prises falling, below a 40 percent charge level. 

3. The portable battery-operated electronic device accord 
ing to claim 1, wherein Said prespecified range is Selected 
from a group comprising approximately 10 meters and 
approximately 100 meters of Said at least one corresponding 
charging unit. 

4. The portable battery-operated electronic device accord 
ing to claim 1, wherein Said controller determines that Said 
proximity criterion is valid based, at least in part, on 
geographic positioning. 

5. The portable battery-operated electronic device accord 
ing to claim 4, wherein Said proximity detector comprises a 
Global Positioning System (GPS) receiver. 

6. The portable battery-operated electronic device accord 
ing to claim 4, further comprising location data Stored within 
Said electronic device, Said location data corresponding to a 
geographic location of Said at least one corresponding 
charging unit. 

7. The portable battery-operated electronic device accord 
ing to claim 6, wherein Said controller compares a present 
geographic location of Said electronic device determined by 
Said proximity detector with Said location data to determine 
whether said proximity criterion is valid. 

8. The portable battery-operated electronic device accord 
ing to claim 6, wherein Said location data is entered by user 
input of location coordinates. 
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9. The portable battery-operated electronic device accord 

ing to claim 6, wherein Said location data is entered auto 
matically by Said controller in response to a user input. 

10. The portable battery-operated electronic device 
according to claim 5, wherein Said GPS receiver comprises 
an external module that communicates with Said controller 
via at least one of an electrical connector and an infrared 
(IR) link. 

11. The portable battery-operated electronic device 
according to claim 4, wherein Said geographic positioning is 
performed in accordance with a Global System for Mobile 
communications (GSM) location-determining algorithm. 

12. The portable battery-operated electronic device 
according to claim 4, wherein Said geographic positioning is 
performed in accordance with Global Navigation Satellite 
System (GLONASS) specifications. 

13. The portable battery-operated electronic device 
according to claim 1, wherein Said proximity detector com 
prises a short range radio interface device, and wherein Said 
controller determines that Said proximity criterion is valid 
by, at least in part, monitoring Said short range radio 
interface device. 

14. The portable battery-operated electronic device 
according to claim 13, wherein Said short range radio 
interface device is configured to operate in accordance with 
Bluetooth Specifications. 

15. The portable battery-operated electronic device 
according to claim 14, further comprising identification data 
Stored within Said electronic device corresponding to a 
Bluetooth identity of Said at least one corresponding charg 
ing unit. 

16. The portable battery-operated electronic device 
according to claim 15, wherein Said controller compares a 
received identification with Said identification data to deter 
mine whether said proximity criterion is valid. 

17. The portable battery-operated electronic device 
according to claim 16, wherein Said received identification 
is in response to at least one of an acknowledgment Signal 
and an inquiry signal transmitted by Said electronic device. 

18. The portable battery-operated electronic device 
according to claim 13, wherein Said short range radio 
interface device operates in accordance with Home RF 
Specifications. 

19. A System for a rechargeable, battery-operated elec 
tronic device, comprising: 

a battery-operated electronic device; 
at least one charging unit associated with Said battery 

operated electronic device; 
a proximity detector, Said proximity detector enabling 

determination of a proximity criterion for Said battery 
operated electronic device and Said at least one charg 
ing unit; and 

a controller coupled to Said proximity detector, Said 
controller initiating a user notification only when Said 
controller determines that a remaining battery capacity 
of Said battery-operated electronic device Satisfies a 
predetermined condition, and that Said proximity cri 
terion is valid based, at least in part, on monitoring a 
short-range radio interface device. 

20. The System for a rechargeable, battery-operated elec 
tronic device according to claim 19, wherein Said battery 
operated electronic device includes identification data Stored 
within Said battery-operated electronic device corresponding 
to a Bluetooth identity of Said at least one corresponding 
charging unit. 

21. The System for a rechargeable, battery-operated elec 
tronic device according to claim 20, wherein Said controller 
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compares a received identification with Said identification 
data to determine whether said proximity criterion is valid. 

22. The System for a rechargeable, battery-operated elec 
tronic device according to claim 21, wherein Said received 
identification is in response to at least one of an acknowl 
edgment Signal and an inquiry signal transmitted by Said 
electronic device. 

23. A method for notifying a user of a low battery 
condition of a battery-operated electronic device, compris 
ing the Steps of 

determining, in response to Said low battery condition of 
Said battery-operated electronic device, whether a proX 
imity criterion for Said battery-operated electronic 
device and at least one corresponding charging unit is 
valid; and 

generating a user notification only when Said proximity 
criterion is valid, Said proximity criterion being valid 
when said electronic device is within a prespecified 
range of Said at least one corresponding charging unit. 

24. The method for notifying a user of a low battery 
condition of a battery-operated electronic device according 
to claim 23, wherein Said low battery condition comprises a 
remaining battery capacity associated with Said battery 
operated electronic device falling below a 40 percent charge 
level. 

25. The method for notifying a user of a low battery 
condition of a battery-operated electronic device according 
to claim 23, wherein Said prespecified range is Selected from 
a group comprising approximately 10 meters and approxi 
mately 100 meters. 

26. The method for notifying a user of a low battery 
condition of a battery-operated electronic device according 
to claim 23, wherein the step of determining comprises 
determining a geographic position. 

27. The method for notifying a user of a low battery 
condition of a battery-operated electronic device according 
to claim 23, wherein the Step of determining comprises the 
Steps of: 

determining a present geographic position of Said battery 
operated electronic device; 

comparing Said present geographic position of Said 
battery-operated electronic device to a Stored geo 
graphic location of Said at least one corresponding 
charging unit; and 

determining that Said proximity criterion is valid if Said 
present geographic position is within a predetermined 
distance from Said Stored geographic location. 
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28. The method for notifying a user of a low battery 

condition of a battery-operated electronic device according 
to claim 27, wherein the Step of determining Said present 
geographic position is performed using a Global Positioning 
System (GPS) receiver. 

29. The method for notifying a user of a low battery 
condition of a battery-operated electronic device according 
to claim 27, wherein the Step of determining Said present 
geographic position is performed in accordance with at least 
one of Global System for Mobile communications (GSM) 
specifications and Global Navigation Satellite System 
(GLONASS) specifications. 

30. The method for notifying a user of a low battery 
condition of a battery-operated electronic device according 
to claim 23, wherein the Step of determining comprises 
monitoring a short range radio interface associated with Said 
battery-operated electronic device. 

31. The method for notifying a user of a low battery 
condition of a battery-operated electronic device according 
to claim 23, wherein the Step of determining comprises the 
Steps of 

transmitting a signal; 
detecting at least one identification received by a short 

range radio interface in response to Said Signal; 
comparing Said at least one identification to a Stored list 

including at least one identity corresponding to Said at 
least one corresponding charging unit; and 

determining that Said proximity criterion is valid if Said at 
least one identification is within Said Stored list that 
includes Said at least one identity. 

32. The method for notifying a user of a low battery 
condition of a battery-operated electronic device according 
to claim 31, wherein Said Signal comprises an acknowledg 
ment Signal transmitted by Said battery-operated electronic 
device in response to a page signal transmitted by Said at 
least one corresponding charging unit. 

33. The method for notifying a user of a low battery 
condition of a battery-operated electronic device according 
to claim 31, wherein Said Signal comprises an inquiry Signal 
transmitted by Said battery-operated electronic device to 
devices within transmission range. 

34. The method for notifying a user of a low battery 
condition of a battery-operated electronic device according 
to claim 31, wherein Said short range radio interface operates 
in accordance with at least one of Bluetooth Specifications 
and Home RF specifications. 

k k k k k 
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