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Systems and methods of providing power through a Universal
Serial Bus connector are provided. A charging system com-
prises an interface configured to receive power, a power con-
verter coupled to the power source interface, the power con-
verter configured to use the received power to generate power
output, and a charging controller configured to control an
amount of power provided at the USB connector on the power
lines derived from the power output, and configured to gen-
erate an identification signal on the USB connector’s two data
lines, the identification signal usable to indicate the charger is
not subject to standard USB power limitations, the identifi-
cation signal provided through the use of a resistance between
the D+ and D- data lines.
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CHARGER SYSTEM AND METHOD

BACKGROUND

[0001] This invention relates generally to charging of
devices having rechargeable power supplies, and in particular
to controlling charging status indicators.

[0002] Many known charging systems for rechargeable
power supplies are configured for connection to a device in
which such a power supply is installed, so that the power
supply need not be removed from the device for charging.
Although charging systems often incorporate a charging sta-
tus indicator such as an LED, for example, devices are also
typically equipped with power supply charge indicators to
provide information regarding remaining battery charge to a
user. The user can then easily determine when a device power
supply should be recharged.

[0003] When a device is connected to a charging system,
however, the charging status indicator on the charging system
and the power supply charge indicator may provide conflict-
ing indications to a user. For example, different devices
charged by the same charging system may have different
charging current profiles, whereas charging status determina-
tion by the charging system is based on a particular profile. In
this case, the charging system might either prematurely indi-
cate that the power supply in the device has been fully charged
or continue to indicate that the power supply is being charged
after it has been fully charged. A correct indication of power
supply charge at the device is then inconsistent with the
charging status indicator at the charging system, which may
confuse a user.

SUMMARY

[0004] According to an aspect of the invention, a charging
system comprises an interface configured to receive power, a
power converter coupled to the power source interface, the
power converter configured to use the received power to gen-
erate power output, and a charging controller configured to
control an amount of power provided at the USB connector on
the power lines derived from the power output, and config-
ured to generate an identification signal on the USB connec-
tor’s two data lines, the identification signal usable to indicate
the charger is not subject to standard USB power limitations,
the identification signal provided through the use of a resis-
tance between the D+ and D~ data lines.

[0005] In accordance with another aspect of the invention,
a method for providing a charge current by a charger having
a Universal Serial Bus (“USB”) connector comprises the
steps of receiving power at an interface configured to receive
power, generating a power output derived from the received
power and providing the generated power at the USB connec-
tor, and providing an identification signal using the USB
connector’s D+ and D- data lines, the identification signal
usable to indicate the charger is not subject to the standard
USB power limitations, the identification signal provided
through the use of a resistance between the D+ and D- data
lines.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] In order that the invention identified in the claims
may be more clearly understood, preferred embodiments
thereof will be described in detail by way of example, with
reference to the accompanying drawings, in which:
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[0007] FIG. 1 is a block diagram of a charging system
having a charging status indicator.

[0008] FIG. 2 is a block diagram of a charging system
connected to a device having a rechargeable power supply.
[0009] FIG.3 is a schematic diagram ofthe Universal Serial
Bus (USB) interface 28 of FIG. 2.

[0010] FIG. 4 is a flow diagram illustrating a charging
status indication control method.

[0011] FIG. 5 is a block diagram of a wireless mobile
communication device.

DETAILED DESCRIPTION

[0012] As described briefly above, devices having
rechargeable power supplies often incorporate a power sup-
ply charge indicator, which might not always be consistent
with a charging status indicator in a charging system used to
charge the power supply. Depending on its type and
resources, the device may be capable of controlling both its
own power supply charge indicator and the charging status
indicator in the charging system. For example, a device hav-
ing a microprocessor, such as a personal digital assistant
(“PDA”), amobile communication device, a cellular phone, a
wireless two-way e-mail communication device, and other
types of device, may have remote charging status indication
control capabilities in conjunction with a suitably configured
charging system.

[0013] FIG. 1 is a block diagram of a charging system
having a charging status indicator. The charging system 10
includes a power source interface 12, a power converter 14, a
charging controller 16, a charging status indicator 17, and a
device power and data interface 18. As indicated between the
charging controller 16 and the device power and data inter-
face 18, dashed lines indicate power transfer, while solid lines
are used for data connections.

[0014] The power source interface 12 is configured for
connection to a power source from which rechargeable power
supplies are charged. In one embodiment, the power source
interface 12 is a plug unit that can be used to couple with a
conventional power socket to receive power therefrom. For
example, such a plug unit may be a two prong or three prong
plug of the type used in North America that can couple to a
North American AC power socket. Alternatively, the power
source interface 12 can accept one or more types of plug
adapters configured to couple the power source interface 12 to
corresponding types of power sockets. The use of inter-
changeable plug adapters has the advantage of allowing the
same charging system to be used with a variety of types of
power source, depending on availability. Thus, the power
source interface 12 is configured to receive energy from a
power source either directly or through the use of a plug
adapter, and is operative to transfer the received energy to the
power converter 14.

[0015] A power converter such as 14 typically includes at
least one of the following components: a switching converter,
a transformer, a DC source, a voltage regulator, linear regu-
lator, and a rectifier. The power converter 14 is operative to
receive energy from a power source through the power source
interface 12, and to convert that received energy to a form that
can be used as a charging current to charge power supplies in
devices connected to the charging system 10. For example,
the power converter 14 can be of substantially conventional
construction, such as a switching power converter that con-
verts 115 VAC to 5 VDC. DC-to-DC converters or DC regu-
lators, which convert DC inputs to DC outputs are also com-



US 2013/0063081 Al

mon in such power converters. In one embodiment, the power
converter 14 is adapted to accept a wide range of input energy
levels and frequencies from the power source interface 12.
Alternatively, the power converter 14 is adapted to accept a
limited range of input energy levels and frequencies, and the
power source interface 12, or each plug adapter if any, is
operable to convert the input energy levels and frequencies
into a range that the power converter 14 can accommodate.
The power converter 14 provides its energy output to the
charging controller 16.

[0016] The charging controller 16 controls the amount of
charging current applied to a device connected to the device
power and data interface 18, and also controls the charging
status indicator 17, as described in further detail below.
Although the charging controller 16 is preferably imple-
mented in firmware, such as a microprocessor executing
charging control software, those skilled in the art appreciate
that hardware implementations of the charging controller 16
are also possible.

[0017] The charging status indicator 17 is typically an LED
that is turned on by the charging controller 16 while the
charging system 10 is charging a rechargeable power supply
and then turned off when charging is complete. The use of
multiple LEDs in a charging status indicator such as 17 is also
known. For example, an LED of one color is turned on by the
charging controller 16 to indicate thata power supply is being
charged, and when the power supply is charged to some
predetermined level, an LED having a different color is
turned on. Sequential illumination of multiple LEDs is also
used to provide an indication that a power supply is being
charged, and the current charge level. Other types of charging
status indicator, both LED-based and other types, will also be
apparent to those skilled in the art. It should be appreciated
that the present invention is in no way dependent upon any
particular type of charging status indicator 17.

[0018] The device power and data interface 18 is compat-
ible with an interface provided on a device having a power
supply to be charged by the charging system 10. Through the
interface 18, charging current is supplied from the charging
system 10 to the device and data is transferred from the device
to the charging system. A single interface 18, such as a USB
interface, for example, that provides for transfer of both
power and data is generally preferable. However, separate
power and data interfaces may instead be provided as the
power and data interface 18.

[0019] In operation, the charging controller 16 detects the
connection of a device having a rechargeable power supply to
the device power and data interface 18. In accordance with an
aspect of the invention, the charging controller 16 then deter-
mines whether the connected device supports remote control
of the charging status indicator 17. This determination is
based, for example, on an indicator control signal generated
by the device and received by the charging controller 16. If the
interface 18 includes separate power and data interfaces, then
the charging controller 16 may detect the connection of the
device to both the power and data interfaces, and assume that
a device connected to both interfaces supports remote charg-
ing status indicator control. The charging controller 16 simi-
larly determines that a device connected to only the power
interface does not support remote indicator control.

[0020] Responsive to a determination that the connected
device does not support remote control of the charging status
indicator 17, the charging controller 16 preferably provides
charging current to the connected device and controls the
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charging status indicator 17 in a conventional fashion. Charg-
ing status is typically determined by measuring the current
drawn by a connected device, terminal voltage at the interface
18, or some combination thereof. A “charging” indication is
usually provided as long as the measured current exceeds a
predetermined threshold, whereas a “charged” indication is
provided when the measured current drops below the thresh-
old.

[0021] Where the connected device has the capability to
remotely control the charging status indicator 17, the charg-
ing controller 16 also provides charging current to the con-
nected device, but controls the charging status indicator 17 as
directed by the connected device, instead of on the basis of
conventional current or voltage monitoring. In one embodi-
ment, an indicator control signal generated by the connected
device notifies the charging control system 16 that the con-
nected device supports remote control of the charging status
indicator 17. The charging control system then controls the
charging status indicator 17 to display a “charging” indica-
tion. Thereafter, the charging status indicator 17 is controlled
by the charging controller 16 as directed by the connected
device. When the connected device sends a charging status
update signal, to indicate that its power supply is charged, for
example, the charging controller 16 controls the charging
status indicator 17 to provide a “charged” indication. Control
of'both a device power supply charge indicator and the charg-
ing status indicator 17 by the connected device provides con-
sistent indications to a user. Although the charging controller
16 may continue to monitor current and voltage for other
purposes, control of the charging status indicator 17 is
directed by the connected device. Disconnection of the device
from the device power and data interface 18, or from the data
interface where separate interfaces are provided, is preferably
detected by the charging controller 16, and the charging status
indicator 17 is then either turned off, if the device is discon-
nected from both interfaces, or controlled in a conventional
manner if a connection to a separate power interface is main-
tained.

[0022] Remote control of the charging status indicator 17 is
either indirect, through the charging controller 16, or direct.
Indirect control, by providing control signals to the charging
controller 16 instead of directly to the charging indicator 17 is
preferred in that drivers for the charging status indicator 17
are not required at the device and no data connection between
the interface 18 and the charging status indicator 17 is nec-
essary. For a software- or firmware-based charging controller
16, indirect control tends to be simpler. However, direct con-
trol of the charging status indicator 17 by the connected
device is also contemplated, particularly for a hardware-
based charging controller 16.

[0023] FIG. 2 is a block diagram of a charging system
connected to a device having a rechargeable power supply. In
the charging system 20, the components 22,24, 26, 27, and 28
are substantially the same as the similarly-labeled compo-
nents in FIG. 1, except that the device power and data inter-
face is a USB interface 27 in FIG. 2. The device 30, as shown,
includes a USB interface 32 to the charging system 20, a
power distribution and charging subsystem 34, a battery
receptacle 36 for receiving a rechargeable battery 38, a USB
port 40, a microprocessor 42, and a battery charge indicator
43.

[0024] The battery 38 supplies power for the device 30
through the power distribution and charging subsystem 34.
The power distribution and charging subsystem 34 preferably
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uses the power provided by the charging system 20 to both
provide operating power to the device 30 and to charge the
battery 38. The particular design of the power distribution and
charging subsystem 34 is dependent upon the type of the
device 30, as will be apparent to those skilled in the art, and is
substantially independent of the charging status indicator
control scheme described herein. In the device 30, the power
distribution and charging subsystem 34 provides operating
power to the microprocessor 42, the battery charge indicator
43, and other device components. A data connection between
the microprocessor 42 and the power distribution and charg-
ing subsystem 34 provides for software-based control and
monitoring of the power distribution and charging subsystem
34. The microprocessor 42 also determines a remaining
charge level of the battery 38, by monitoring it terminal
voltage, for example, and provides an indication of battery
charge to a user via the battery charge indicator 43. The
battery charge indicator 43 may include, for example, one or
more LEDs or a user interface (UI) component that displays
an indication of battery charge level on a device display (not
shown).

[0025] Another function of the microprocessor 42, in
accordance with an aspect of the present invention, is to
determine charging status of the battery 38 when the device
30 is connected to the charging system 20. As described
above, the power distribution and charging system 34 prefer-
ably draws current from the charging system 20 to both
charge the battery 38 and provide operating power to the
device 30. As such, the total amount of current drawn by the
device 30 can be greater than a normal charging current for
the battery 38 itself, and the device 30 draws current after the
battery 38 is fully charged. This may cause the charging
controller 26 to control the charging status indicator 26 to
provide a “charging” indication even though the battery 38 is
no longer being charged. Varying charging current character-
istics between different devices may also introduce errors in
charging status indication at the charging system 20. The
microprocessor 42 or software executed by the microproces-
sor 42 is configured to determine actual charging status of the
battery 38, by measuring the charging current being drawn by
the battery 38 and comparing the measured current against
known charging current profile for the device 30, for example,
and to control both the battery charge indicator 43 and the
charging status indicator 27 accordingly.

[0026] Operation of the charging system 20 is substantially
as described above. When the device 30 is connected to the
USB interface 28, the charging controller 26 determines
whether the device 30 supports remote control of the charging
status indicator 27. In one embodiment, this determination is
based on a predetermined potential or signal pattern applied
to the USB connection between the USB interfaces 32 and 28
by the device 30, as described in further detail below with
reference to FIG. 3.

[0027] FIG. 3 is a schematic diagram of the USB interface
28 of FIG. 2. It will be apparent to those skilled in the art that
the Vbus line 44 and the GND line 50 carry power from the
interface 28 to the interface 32, and the D+ and D- data lines
46 and 48 provide the data connection. The resistors 52 and
54, illustratively 7.5 kQ and 15 kQ, respectively, create a
pull-up on the D- data line 48. In order to notify the charging
system 20 that it supports remote control of the charging
status indicator 27, the device 30 momentarily drives the D—
data line 48 to a low level for a predetermined time when it is
connected to the charging system 20, and then allows it to
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return to a high level. These transitions are detected by the
charging controller 26 and interpreted as an indicator control
signal, which serves to notify the charging controller 26 that
the device 30 supports remote control of the charging status
indicator 27. Charging status update signals are then provided
to the charging controller 26 to control the charging status
indicator 27.

[0028] The number and types of charging status update
signals provided to the charging system 20 depend, for
example, on the type of charging status indicator 27 and the
USB interface 28. In a preferred charging status update sig-
naling scheme, the device 30 pulls the D- line 48 to a low
level a second time to indicate that the battery 38 is fully
charged. If the charging status indicator 27 provides multi-
level charging status indications, then additional charging
status update signals may be provided to indicate a present
charge level of the battery 38, charging time remaining, and
the like. It is also possible to configure the USB interface 28
to receive charging status update signals via the D+ and D-
data lines 46 and 48.

[0029] The data connection between the USB interfaces 28
and 32 is shown in FIG. 2 as a one-way connection, with data
flowing from the device 30 to the charging system 20. How-
ever, atwo-way data connection may also be desirable, so that
the device 30 can also detect that it has been connected to the
charging system 20, for example. Typically, USB devices can
draw limited current from a USB host. In the case of a charg-
ing system, such a limit may be undesirable. Therefore, when
the device 30 is connected to the USB interface 28, an iden-
tification signal is preferably provided to the device 30 to
notify the device 30 that it is connected to a power source that
is not subject to the normal power limits imposed by the USB
specification. The identification signal also preferably causes
the device 30 to provide an indicator control signal to the
charging system 20.

[0030] Anidentification signal is provided, for example, by
the charging controller 26. In a more “passive” approach,
USB interface 28 is configured to provide the identification
signal. As described above, the resistors 52 and 54 create a
slight pull-up on the D- data line 48. Although the resistor 56
creates a slight pull-down on the D+ data line 46, D+ is pulled
up by a stronger pull-up at the device 30 when it is connected
to the charger 20. Thus, in this embodiment, detection of the
abnormal data line condition of both D- and D+ being high,
in most implementations by the microprocessor 42, is inter-
preted as the identification signal. The detection of the iden-
tification signal may be accomplished using a variety of meth-
ods. For example, the microprocessor 42 may detect the
identification signal by detecting the presence of the above or
another abnormal data line condition at the USB port 40. The
detection may also be accomplished through the use of other
device subsystems in the device 30. Further details of USB-
based charging are provided in the following U.S. patent
applications: Ser. Nos. 10/087,629, and 10/087,391, both
filed on Mar. 1, 2002 and assigned to the owner of the instant
application. The disclosure of each of these applications,
including the specification and drawings thereof, is hereby
incorporated in its entirety herein by reference.

[0031] Referring againto FIG. 3, the resistor 56, connected
between the D+ data line 46 and the GND line 50, results in a
pull-down on the D+ data line 46. The stronger pull-up at the
device 30 pulls D+ high when the device 30 is connected to
the charging system 20. Connection of the device 30 to the
charging system 20 can therefore be detected by detecting



US 2013/0063081 Al

that D+ has been pulled high. Other detection schemes may
be apparent to those skilled in the art.

[0032] Inresponsetotheidentification signal, the device 30
generates the indicator control signal and the power distribu-
tion and charging system 34 draws power through Vbus and
GND lines 44 and 50 of the USB interface 28 without waiting
for the normal USB processes of enumeration or charge nego-
tiation.

[0033] The USB connection between the device 30 and the
charging system 20 could be further exploited beyond charg-
ing the device 30. For example, the USB interface 32 may also
be connected to other USB interfaces in other devices or
systems, to support such extended functions as indirectly
powering or charging power supplies in other devices and
systems through the device 30 through a conventional USB
connection. The device 30 then provides an interface to
another device or power supply that is not itself compatible
with the charging system 20.

[0034] FIG. 4 is a flow diagram illustrating a charging
status indication control method. The steps in the method
have been described in detail above and are therefore
described briefly below.

[0035] As indicated at 70, a charging status indicator in a
charging system is normally turned off unless a device is
connected to the charging system. Connection of a device
having a rechargeable power supply is detected at step 72. At
step 74, a determination is made as to whether the connected
device supports remote control of the charging status indica-
tor, based on detection of an indicator control signal as
described above, for example. If so, then charging current is
provided to the device, and the charging status indicator pro-
vides a “charging” indication, at step 76. Steps 78 and 80
respectively illustrate monitoring for a charging status update
signal and disconnection of the device. In the example
method of FIG. 4, the “charging” indication is maintained
until a charging status update signal is received, as detected at
step 78, or disconnection of the device is detected at step 80.
When a charging status update signal indicating that the
device power supply has been charged is received, charging is
complete, and the charging status indicator is controlled to
provide a “charged” indication at step 82. Disconnection of
the device turns the status indicator off, as shown at step 70.
[0036] Where it is determined at step 74 that the connected
device does not support remote control of the charging status
indicator, charging current is provided to the device and the
charging status indicator provides a “charging” indication at
step 84. The charging status indicator is then controlled in a
conventional manner, based on the charging system deter-
mining when the device power supply has been charged, at
step 88, or that the device has been disconnected, at step 86.
Once the device power supply has been charged, charging is
complete, and the charging status indicator provides a
“charged” indication at step 82.

[0037] The method shown in FIG. 4 and described above is
one illustrative example of a charging status indicator control
method. Modifications of the method are possible without
departing from the invention.

[0038] For example, although only “charging” and
“charged” indications are shown, the charging status control
is also applicable to multiple-phase charging cycles, includ-
ing a constant current phase, a constant voltage phase, and a
time-limited top-oft charging phase, for example. A series of
charging status update signals may be provided by a device
and detected by a charging system to indicate charging cycle
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status. Multiple charging status update signals are also pre-
ferred if a charging status indicator can indicate power supply
charge level or remaining charging time during a charging
operation. In other embodiments of the invention, multiple
charging status update signals are used to toggle the charging
status indicator between “charged” and “charging” indica-
tions.

[0039] In addition, the method may revert to one of remote
control and conventional control responsive to detection of
certain conditions. If a device’s power supply is at a very low
charge level, it may be unable to pull down the D- data line
when the device is connected to the charging system to pro-
vide an indicator control signal as described above. Even
though the device supports remote control of the charging
status indicator, it is unable to notify the charging system
accordingly. However, after the power supply is partially
charged, the device is able to pull down the line to provide an
indicator control signal. Where the charging system is con-
figured to monitor the D- data line after charging has begun,
a “late” indicator control signal can be detected, and the
method preferably reverts to remote indicator control. In the
case of separate power and data interface, the method prefer-
ably reverts to conventional control if the device is discon-
nected from the data interface.

[0040] Further, although the decision steps 78, 80, 86, and
88 are shown as separate steps, it should be appreciated that
these steps are preferably monitoring operations that are per-
formed during power supply charging. The charging at steps
76 and 84 need not be halted to check for a charging status
update signal at step 78 or a power supply charge level at step
88. Similarly, detection of disconnection of a device at steps
80 and 86 interrupts the charging at steps 76 and 84, but the
operation of detecting whether a device has been discon-
nected, such as by polling an interface or monitoring for a
detection signal, preferably does not require the charging to
be halted.

[0041] FIG. 5 is a block diagram of a wireless mobile
communication device, which is one type of device for which
the charging status indicator control schemes disclosed
herein are applicable. The wireless mobile communication
device (“mobile device”) 100 is preferably a two-way com-
munication device having at least voice or data communica-
tion capabilities. Preferably, the mobile device 100 is also
capable of communicating over the Internet, for example, via
a radio frequency (“RF”) link.

[0042] The exemplary mobile device 100 comprises a
microprocessor 112, a communication subsystem 114, input/
output (“I/O”) devices 116, a USB port 118, and a power
subsystem 120. The microprocessor 112 controls the overall
operation of the mobile device 100. The communication sub-
system 114 provides the mobile device 100 with the ability to
communicate wirelessly with external devices such as other
mobile devices and other computers. The /O devices 116
provide the mobile device 100 with input/output capabilities
for use with a device user. The USB port 118 provides the
mobile device 100 with a serial port for linking directly with
other computers and/or a means for receiving power from an
external power source, as described above. The power sub-
system 120 provides the mobile device 100 with a local power
source.

[0043] The communication subsystem 114 comprises a
receiver 122, a transmitter 124, antenna elements 126 and
128, local oscillators (LLOs) 130, and a digital signal processor
(DSP) 132. The particular design of the communication sub-
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system 114 and the components used therein can vary. It
would be apparent to one of ordinary skill in the art to design
an appropriate communication subsystem using conventional
methods and components to operate over a communication
network 134 based on the parameters necessary to operate
over that communication network. For example, a mobile
device 100 geographically located in North America may
include a communication subsystem 114 designed to operate
within the Mobitex™ mobile communication system or
DataTAC™ mobile communication system, whereas a
mobile device 100 intended for use in Europe may incorpo-
rate a General Packet Radio Service (GPRS) communication
subsystem 114.

[0044] Network access requirements will also vary depend-
ing upon the type of network 134. For example, in the Mobi-
tex and DataTAC networks, mobile devices 100 are registered
on the network using a unique personal identification number
or PIN associated with each device. In GPRS networks how-
ever, network access is associated with a subscriber or user of
a mobile device 100. A GPRS device therefore requires a
subscriber identity module (not shown), commonly referred
to as a SIM card, in order to operate on a GPRS network.
Without a SIM card, a GPRS device will not be fully func-
tional. Local or non-network communication functions (if
any) may be operable, but the mobile device 100 will be
unable to carry out any functions involving communications
over the network 134, other than legally required functions
such as ‘911° emergency calling.

[0045] When required, after the network registration or
activation procedures have been completed, a mobile device
100 may send and receive communication signals over the
network 134. Signals received by the antenna element 126 are
input to the receiver 122, which typically performs such com-
mon receiver functions as signal amplification, frequency
down conversion, filtering, channel selection, and in the
exemplary system shown in FIG. 5, analog to digital conver-
sion. Analog to digital conversion of a received signal allows
more complex communication functions such as demodula-
tion and decoding to be performed in the DSP 132. Similarly,
signals to be transmitted are processed, including modulation
and encoding for example, by the DSP 132 and input to the
transmitter 124 for digital to analog conversion, frequency up
conversion, filtering, amplification, and transmission over the
communication network 134 via the transmitter antenna ele-
ment 128. The DSP 132 not only processes communication
signals, but also provides for receiver and transmitter control.
For example, signal gains applied to communication signals
in the receiver 122 and transmitter 124 may be adaptively
controlled through automatic gain control algorithms imple-
mented in the DSP 132.

[0046] In implementing its device operation control func-
tion, the microprocessor 112 executes an operating system.
The operating system software used by the microprocessor
112 is preferably stored in a persistent store such as the
non-volatile memory 136, or alternatively read only memory
(ROM) or similar storage element. The microprocessor 112
may also enable the execution of specific device software
applications, such as a remote charging status indicator con-
trol application or module, for example, which preferably are
also stored in a persistent store. The operating system, spe-
cific device applications, or parts thereof, may also be tem-
porarily loaded into a volatile store such as in RAM 138. The
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non-volatile memory 136 may be implemented, for example,
as a flash memory component, or a battery backed-up RAM,
for example.

[0047] A predetermined set of software applications which
control basic device operations, including at least data and
voice communication applications for example, will nor-
mally be installed on the mobile device 100 during manufac-
ture. One such application loaded on the mobile device 100
could be a personal information manager (PIM) application.
The PIM application is preferably a software application for
organizing and managing user inputted data items such as
e-mail, calendar events, voice mails, appointments, and task
items. The PIM data items may be stored in the RAM 138
and/or the non-volatile memory 136.

[0048] The PIM application preferably has the ability to
send and receive data items, via the wireless network 134. The
PIM data items are preferably seamlessly integrated, syn-
chronized and updated, via the wireless network 134, with
corresponding data items stored or associated with a host
computer system (not shown) used by the device user. The
synchronization of PIM data items is a process by which the
PIM data items on the mobile device 100 and the PIM data
items on the host computer system can be made to mirror each
other.

[0049] There are several possible mechanisms for loading
software applications onto the mobile device 100. For
example, software applications may be loaded onto the
mobile device 100 through the wireless network 134, an
auxiliary 1/O subsystem 140, the USB port 118, a short-range
communications subsystem 142, such as an infrared (“IR”),
Bluetooth™, or 802.11 communication system, or any other
suitable subsystem 44. Those skilled in the art will appreci-
ated that “Bluetooth” and “802.11” refer to sets of specifica-
tions, available from the Institute for Electrical and Electron-
ics Engineers (IEEE), relating to wireless personal area
networks and wireless local area networks, respectively.
[0050] Whenloading software applications onto the mobile
device 100, the device user may install the applications in the
RAM 138 or the non-volatile memory 136 for execution by
the microprocessor 112. The available application installa-
tion mechanisms can increase the utility of the mobile device
100 by providing the device user with a way of upgrading the
mobile device 100 with additional and/or enhanced on-device
functions, communication-related functions, or both. For
example, a secure communication application may be loaded
onto the mobile device 100 that allows for electronic com-
merce functions or other financial transactions to be per-
formed using the mobile device 100.

[0051] The I/O devices 116 are used to accept inputs from
and provide outputs to a user of the mobile device 100. In one
mode of operation, a signal received by the mobile device
100, such as a text message or web page download, is received
and processed by the communication subsystem 114, for-
warded to the microprocessor 112, which will preferably
further process the received signal and provides the processed
signal to one or more of the I/O devices 116 such as the
display 146. Alternatively, a received signal such as a voice
signal is provided to the speaker 148, or alternatively to an
auxiliary 1/0 device 140. In another mode of operation, a
device user composes a data item such as an e-mail message
using a keyboard 150 in cooperation with the display 146
and/or possibly an auxiliary /O device 140. The composed
data item may then be transmitted over a communication
network 134 using the communication subsystem 114. Alter-
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natively, a device user may compose a voice message via a
microphone 152, or participate in a telephone call using the
microphone 152 and the speaker 148.

[0052] The short-range communications subsystem 142
allows the mobile device 100 to communicate with other
systems or devices, which need not necessarily be similar to
device 100. For example, the short-range communications
subsystem 142 may include an infrared device, a Bluetooth
module, or an 802.11 module, as described above, to support
communications with similarly-enabled systems and devices.
[0053] The USB port 118 provides the mobile device 10
with a serial port for linking directly with other computers to
exchange data and/or to receive power. The USB port 118 also
provides the mobile device 100 with a means for receiving
power from an external power source. For example, in a
personal digital assistant (PDA)-type communication device,
the USB port 118 could be used to allow the mobile device
100 to synchronize data with a user’s desktop computer (not
shown). The USB port 118 could also enable a user to set
parameters in the mobile device 100 such as preferences
through the use of an external device or software application.
In addition, the USB port 118 provides a means for down-
loading information or software to the mobile device 100
without using the wireless communication network 134. The
USB port 118 provides a direct and thus reliable and trusted
connection that may, for example, be used to load an encryp-
tion key onto the mobile device 100 thereby enabling secure
device communication.

[0054] Coupled to the USB port 118 is a USB interface 154.
The USB interface 154 is the physical component that
couples the USB port to the outside world. In the exemplary
mobile device 100, the USB interface 154 is used to transmit
and receive data from an external data/power source 156,
receive power from the external data/power source 156, direct
the transmitted/received data from/to the USB port 118, and
direct the received power to the power subsystem 120.
[0055] The power subsystem 120 comprises a charging and
power distribution subsystem 158 and a battery 160, which
have been described above. In conjunction with a charging
system connected as the data/power source 156, remote con-
trol of a charging status indicator by the mobile device 100 in
accordance with aspects of the present invention is supported.
[0056] This written description may enable those skilled in
the art to make and use embodiments having alternative ele-
ments that correspond to the elements of the invention recited
in the claims. The intended scope of the invention thus
includes other structures, systems or methods that do not
differ from the literal language of the claims, and further
includes other structures, systems or methods with insubstan-
tial differences from the literal language of the claims.
[0057] For example, it would be obvious to implement
remote charging status indicator control in a charging system
configured to simultaneously charge more than one device. In
this case, separate charging status indicators are typically
provided, and each is controlled substantially independently.
At any time, each charging status indicator could be con-
trolled by either a connected device or the charging system. It
is also contemplated that such a charging system may incor-
porate more than one type of device interface, including inter-
faces with both power and data connections, through which
remote charging status indicator control is possible, and inter-
faces with only power connections, for which corresponding
charging status indicators are controlled by the charging sys-
tem.
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[0058] The USB connection shown in FIG. 2 is an illustra-
tive example of one possible type of power and data connec-
tion between a device and a charging system. Charging status
indicator control as described herein is not dependent upon
any particular type of connection or interface, and is adapt-
able to other types of connections, associated with integrated
power/data interfaces or separate power and data interfaces. It
will also be apparent that a data connection is not required
where power connection signaling schemes are implemented.
Where a device and a charging system are configured to detect
particular potential or current levels on a power connection, a
data connection is not necessary.

What is claimed is:

1. A charger configured to provide power through a Uni-
versal Serial Bus (USB) interface, the charger comprising:

a controller configured to control an amount of power
output from the charger, and to generate an identification
signal indicating that the power output exceeds standard
USB power limits.

2. The charger of claim 1, wherein the identification signal
is communicated via USB data lines comprising a D+ line and
a D- line, and the identification signal is based on a resistance
between the D+ and D- data lines.

3. The charger of claim 2, wherein the identification signal
is based on the data lines being pulled into a high state.

4. The charger of claim 3, wherein the data lines are pulled
into the high state using at least one resistor.

5. The charger of claim 1, further comprising at least one
Universal Serial Bus connector coupled to the controller.

6. A method for providing power through a Universal
Serial Bus (USB) connector, the method comprising:

delivering a power output to the USB connector; and

generating an identification signal for indicating that the
power output exceeds standard USB power limits.

7. The method of claim 6, further comprising communi-
cating the identification signal via a D+ data line and a D-
data line of the USB connector, wherein the identification
signal is based on a resistance between the D+ and D- data
lines.

8. The method of claim 7, wherein the identification signal
comprises the data lines being pulled into a high state.

9. The method of claim 8, further comprising pulling the
data lines into the high state using at least one resistor.

10. The method of claim 6, further comprising a plurality of
USB connectors, each USB connector operable to provide the
identification signal.

11. A method for providing power through a Universal
Serial Bus (USB) connector, the method comprising:

controlling an amount of power delivered to the USB con-
nector;

enabling an identification signal on a D+ data line and a D-
data line of the USB connector; and

delivering output power to the USB connector based on at
least one of voltage and current draw detectable from
power lines of the USB connector, the output power not
being limited by standard USB power limits.

12. The method of claim 11, wherein the identification

signal comprises D+ and D- in a high logic state.

13. The method of claim 12, wherein the data lines are
pulled into a high state through resistance.

14. The method of claim 13, further comprising pulling the
data lines into the high using at least one resistor.
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