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METHOD AND APPARATUS FOR 
CHARGING A BATTERY 

FIELD OF THE INVENTION 

This invention relates in general to battery chargers, and 
more Specifically to a method and apparatus for Selectively 
charging a battery in a portable communication device from 
an integral power node of a data bus. 

BACKGROUND OF THE INVENTION 

Battery chargers are well known. Such devices generally 
receive power from a Standard AC electrical outlet and 
convert the power into a proper DC voltage for recharging 
a battery. There can be times, however, when it is inconve 
nient or impossible to use a prior-art battery charger to 
recharge a battery in a portable communication device. For 
example, when one is travelling, there may be no Suitable 
power outlet for powering the prior-art battery charger, or 
one may not have brought the battery charger along on the 
trip. 

Thus, what is needed is an alternative method and appa 
ratus for recharging a battery. Preferably, the alternative 
method and apparatus will not require an AC power outlet or 
a battery charger, but will utilize power from another device 
to which the portable communication device can be coupled. 

SUMMARY OF THE INVENTION 

An aspect of the present invention is a method for 
charging a battery in a portable communication device 
having an external connector that includes an external power 
node and a data bus having an integral power node. The 
method comprises the steps of Sensing whether power is 
available at the external power node, and charging the 
battery from the external power node whenever power is 
available at the external power node. The method further 
comprises the Step of enabling battery charging from the 
integral power node when power is not available at the 
external power node. 

Another aspect of the present invention is an apparatus for 
charging a battery in a portable communication device 
having an external connector that includes an external power 
node and a data bus having an integral power node. The 
apparatus comprises a Sensor for Sensing whether power is 
available at the external power node, and charging circuitry 
coupled to the Sensor for charging the battery from the 
external power node whenever power is available at the 
external power node. The apparatus further comprises 
enabling circuitry coupled to the Sensor for enabling battery 
charging from the integral power node when power is not 
available at the external power node. 

Another aspect of the present invention is a portable 
communication device. The portable communication device 
comprises a receiver for receiving a message, and a pro 
cessing System coupled to the receiver for processing the 
message. The portable communication device further com 
prises an external connector including an external power 
node and a data bus having an integral power node. The 
portable communication device also includes an apparatus 
for charging a battery. The apparatus comprises a Sensor for 
Sensing whether power is available at the external power 
node, and charging circuitry coupled to the Sensor for 
charging the battery from the external power node whenever 
power is available at the external power node. The apparatus 
further comprises enabling circuitry coupled to the Sensor 
for enabling battery charging from the integral power node 
when power is not available at the external power node. 
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2 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an electrical block diagram of a prior-art battery 
charging apparatus. 

FIG. 2 is a simplified electrical block diagram of a first 
embodiment of a battery charging apparatus in accordance 
with the present invention. 

FIG. 3 is an electrical block diagram of a portable 
communication device comprising a Second embodiment of 
the battery charging apparatus in accordance with the 
present invention. 

FIG. 4 is a flow chart depicting the operation of the battery 
charging apparatus in accordance with the present invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an electrical block diagram of a prior-art battery 
charging apparatus, comprising an external connector 102 
for providing an external B" charging power and ground 
Supplied from a external charging element. In the prior-art 
battery charging apparatus, the external B" charging power 
and ground are coupled to a battery 104 through the device 
circuits 106 The device circuits 106 can include communi 
cation circuits powered from the battery 104 and circuits for 
regulating the charging Voltage and/or current. 

FIG. 2 is a simplified electrical block diagram of a first 
embodiment 200 of a battery charging apparatus in accor 
dance with the present invention, comprising an external 
connector 202 that includes an external power node 220 and 
a data bus 204 having an integral power node 218. The data 
bus 204 preferably meets the well-known Universal Serial 
Bus (USB) standards as defined in the Universal Serial Bus 
Specification Revision 1.1. The data bus 204 preferably 
includes differential data input/output (I/O) lines DATA 1 
and DATA2 and a ground reference GND, as well as the 
integral power node 218, all of which are preferably coupled 
to the device circuits 206. The Universal Serial Bus is 
commonly found on modern computers, including portable 
laptop computers, and other communication devices that 
have a need to exchange data with one another. It will be 
appreciated that, alternatively, other types of buSSes can be 
Substituted for the USB. 

Both the integral power node 218 and the external power 
node 220 preferably are coupled to a charging Switcher 216, 
which is coupled to a processing System 228. The integral 
power node is coupled to a first interrupt port 230 of the 
processing System 228, So that the processing System 228 
can Sense, through well-known techniques, whether power is 
available at the integral power node. The external power 
node 220 is coupled to a second interrupt port 208 of the 
processing System 228 So that the processing System 228 can 
Sense, through well-known techniques, whether power is 
available at the external power node 220. A first I/O port 224 
of the processing System 228 is controlled by the processing 
system 228 to maintain a HIGH state, e.g., 5 volts, whenever 
power is available at the external power node 220, and a 
LOW State, e.g., near Zero Volts, whenever power is not 
available at the external power node 220. A second I/O port 
222 of the processing system 228 is controlled by the 
processing system 228 to maintain a HIGH state whenever 
power is not available at the external power node 220, and 
a LOW state whenever power is available at the external 
power node 220. It will be appreciated that, alternatively, the 
processing System 228 can evaluate additional information, 
e.g., a user-programmed instruction, before changing the 
second I/O port 222 to a HIGH state. 
A first transistor 214 is coupled between the external 

power node 220 and a charging node 226 preferably coupled 
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