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Charging circuit for charging a mobile terminal through an USB interface

for adapting power received from the USBinterface to
the power requirements of a moblie terminal to be
charged. The present Invention further relates to a mo-
bile terminal (2) adapted to be connected and charged
by such a charging circult (1). The prasentinvention en-
ables charging of a mobile terminal through a USB in-
terface of a computer in a simple andflexible way.
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Description |.

[0001] Thepresent invention relates to a chargingcir-
cuit for charging a mobile terminal of a wireless telacom-
munication system through a USB Interface of a com-

. puter and to a mobile terminal for a wireless telecom-
“munication system adapted to be connected to and

charged by such a charging circult.
[0002] Charging circuits for charging batteries of ac-
cumulators of mobile terminals are knownin the art, For

_' example, US 6,870,615 discloses a specially designed
~ PCMCIA card comprising a charging cireuit for charging

. the battery of a cellular phone and an adapter cable hav-
~ Ing a battery characteristic encoder integrated at one
“end. However, a POMCIA card can only be used with
. portable computers, such as laptops, notebooks or the

like so that the proposed way of charging a mobile ter-
minal is limited to these applications. .

[0003] . The object of the present invention Is therefore
_. to propose a charging circuit for charging a mobile ter-
. minal of a wireless telecommunication system and a

' mobile terminal adopted to ba connected to and charged
by such a charging circuit, which can be used with dif-

. ferent kinds of computersina simple and effective way.
[0004] The above objectis achieved by a charging elr-

. suit for charging a mabile terminal of a wireless telecom- °
' munication system through a USB interface of a com-

' puter, with tirst connection means for a connection with
“the USB Interface of a computer, second connection
. Means for a connection with a mobile terminal to be

’ charged, and adaptation means for adapting powerre-
_ ceived from said USB interface to the power require-
_Ments of a mobile terminal to be charged.

-, [0005] Most ofthe available computers, such as PCs,
_ laptops, notebooks and the like, are equipped with a

._ USB interface (universal serial bus interface} far con-
'. nection with other devices. The USB interface is realised

_ with a standardised USB port inthe computers, to which
"a corresponding USB plug from a USB datacable is con-

nected. The USB interfaca comprises fourlines, namely
two data lines, one power line and one ground line, The
charging clreult according to the present Invention there-
fore presents a very flexible and universally usable way
of charging a mobile terminal of a wireless telecommu-
nication system, Particularly, the charging circuit ac-
cording to the present invention has the advantage that
a mobile terminal for a wireless telecommunication sys-
tem can be charged at any place of the world with only
a single charging cireult. Normal charging cables for mo-
bile terminals are only adapted to the specific power
supply system used in the respective country. A USB
interface, however, is an internationally used and stand-
ardised way of connecting devices to computers.
[000s] Advantageously, the adaptation means of the
charging circult according to the present invention com:
prises a current limiter to limit the current received from
the USB interface to a maximurn charging current of the
mabile terminal, The current timiter Is advantageous |n

aff
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respect of protection against TDMA bursts and other
kinds of bursts used in the mobile terminal for the wire-

less transmission of data. Further advantageously, the
adaptation means camprises a short circuit protection
means for protecting the mobile terminal and/or the
computer against short circuits. Further advantageous-
ly, the adaptation means comprises @ voltage regulator
for regulating the voltage received from the USB inter-
face to the charging requirements ofthe mobile terminal.
The voltage regulator is particularly advantageous for
stabilising the voltage supplied to the mobile terminal,
[0007] (/thas to be understood, that in the present ap-
plication, the expression charging a mobile terminal
means charging of the battery cr the accumulator of a
mobile terminal,

(0008] Further advantageously, the first connection
means is a USB cable for connection with a USB port
of the computer and the second connection means Is a
mobile terminal cable for connection with a correspond- —
ing data input/output and charge part of the mobile ter-
minal. Here, the charging circuit according to the
presentinvention Is an independent device with respec-
tive cables for the connection with tha computer and the
mobile terminal. Alternatively, the charging circult ac-
cording to the present invention can be bullt in tha mo-
bile terminal or the computerto that an integrated solu-
tion is realised. In further alternative solutions, the
charging circult according to the present invention could
have a USB port as the first connection means and/or
a respective mobile terminal cable port as the second
connection means. Here. standardised cables and
plugs could be used as the cable connections between
the computer as a charging clroult and the charging cir-
cult and the mobile terminal. A further advantage of this
solution is that the charging circuit according to the
present invention could be used with different kinds of
mobile terminals having different kinds of data input/out-
put and charge ports for the connection with the charg-
ing clreuit.
(0008] Further, the charging circuit according to the
present invention advantageously comprises adataline
for transmitting power supply status Information from the
computer to the mobile terminal. The charging circuit ac-
cording to the present invention as described above
does not necessarily need to enable a data transfer be-
tween the computer and the mobile terminal and the
conversion and adaptation of power received from the
computer to the power requirements for charging the
mobile terminal is generally sufficient for the purpose of
the present invention. However, the communication of
data between the computer and the mobile terminalis
necessary for embodiments in whichthe charging of the
mabile terminal is controlled in dependence of the status
of the power supply of the computer,
[0010] The above objectis further achieved by a mo-
bile terminal for a wireless telacommunication aystem
according to claim 8, which comprises a battery provid-
ing power supply, connection means adapted to be con-
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nected to a charging circuit of the above described kind,
and control means for controlling the charging of the bal-
tery from a USB interface of a computer.
[o011] Thebattery of the mabile terminal according to
the present invention which is to be charged by the
charging circult as above described, is for example part

" of a removable battery pack of accurnulaterof the mo-
. bile terminal. The connection means of the mobile ter-

_ mina! adapted to be connected to the inventive charging
_. Circuit is for example a data input/output and charge port

of the mobile terminal, which serves also for other pur-
poses, such as connecting a handsfree kit or thelike.

© The control meansfor controling the charging ofthe bat-
- tery is for example the central control microchip or mi-
_croprocessoraf the mobile terminal responsible for can-

- trolling the common functionalities. The wireless tele-
" communication system,In which the mobile terminal ac-
_ cording te the present invention operates, can for exam-

‘ple be the GSMand/or the UMTS and/or anyother wire-
_ lees telecommunication systsem..
_ [0012] Advantageously, the contra! means of the mo-
.. bile terminal detects the charge level of the battery and
controls the charging of the battery froma USB interface

through a connected charging circuit an the basis of the
» detected charge level. Hereby, the control maans ad- —

vantageously charges the battery if the detected charge
level is below a pre-set value. This value can for exam-

. ple be about 5% of the entire battery capacity. |n this
', exampleof the mobile terminal according to the present

"s, invention, charging of the battery is performed only on
' the basis of the charge level of the battery and neo further
other Information is used. Thus, the charging clreult can

. be reduced to the pure power conversion and adapta-
tlon function In order to deliver the specific voltage and

_ current to the mobile terminal. The charging processis
only controlled by the mobile terminal itself and not by

the computeror the user. Alternatively, the charging elr-
~ cuit can, additionally to the power lines, comprise data

lines for communicating data between the computer and
the mobile terminal. In this way, the mobile terminal can
be charged via the USB interface, while atthesame time
the data communication, for example for downloading
oF uploading data from and to the computer, can be per-
formed.

(0013) In a further alternative example of the mobile
terminal according to the present invention, the control
means is adapted to receive a power supply status In-
formation of a computer through a connected charging
clroult and controls the charging of the battery from a
USB Interface of the computer through the connected
charging circuit on the basis of the received power sup-
ply status information, Here, charging of the battery of
the mobile terrninal is performed only if the received
power supply status information indicates that the power
supply status of the computer allows charging of the bat-
tery of the mobile terminal. Advantageously, the control
means charges the battery If the received power supply
status information indicates that the computer is con-

fed
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nected to and powered by an exterhal power supply, Ih
this case, the battery of the mobile terminal js thus
charged through the external power supply of the com-
puter in any case in which the battery of the mobile ter-
minal is not fully charged. Further advantageously, the
control means is adapted to detect the charga level of
the battery and charges the batteryif the received power
supply status Information indicates that the computeris
powered by an internal power supply and that the de-
tected charge level is below a pre-set value, The pre-
set value is acivantageously about 5% of the entire bat-
tery capacity. Here, in order to save powerfor the com-
puter, the battery is only charged If its charge level is so
fow that there is a risk that the mobile terminal cannot

be further operated dueto a lack of power. Thelast case
is particularly appticable to mobile computers, such as
laptops, notebooks and the like, which have an internal
pewer supply In form of a detachable battery pack, an
accumulatoror the like. Here itis very important that the
power resources of the computer as well as the mobile
terminal are carefully controlled to ensure proper oper-
ation.

[0014] It is to be noted that in the example of the mo-
bile terminal contralling the chargingofits battery on the
bagls of a power supply status Information received from
the computer, the computer needs an appropriate driver
software which detacts the powerstatus of the computer
and transmits a corresponding Information via the USS
interface to the mobile terminal. Hereby, the data line of
the charging circuit according to the present invention
usec for the transmission of the power supply status in-
formation between the computer and the mobile terml-
nal can also be used for the communication of down-

load/upload data and the like.
(0015] In the following description, the present inven-
tion is explained in more detail In relation to the enclosed
only Figure 1, which shows a schematic block dlagram
of a charging cireuit and a mobile terminal according to
the present invention being connected to a computer.
[0016] Particularly, Fig. 1 shows a block diagram of a
charging circuit 1 accerding to the present invention for
charging a mobile terminal 2 of a wireless telecommu-
nication system through a USB interface of a computer
3. Fig. 1 thereby shows an embodiment In which the
charging circuit | comprises a connection cable 4 con-

nected to the computer 3 and a connection cable Scon- _nected to the mobile terminal 2. In another embodiment

of the charging circuit 1 according to the praesent inven-
tion, the connection cables 4 and & can be separate de-
vices to be detachably connected to the charging circuit
Ls

[0017] The connection cable 5 connecting the charg-
ing circuit 1 and the computer 3 is a USB data cable
(universal serial bus data cable}, which comprises at
least one data line 4a, one powerline 4b and one ground
line 4¢. The power line 4b is considered for powering
USB devices and delivers usually 5V + 6% voltage and
S0OmMA/TOOMA current so that the charging specifica-
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tions of most mobile terminals for wireless telecommu-

nication systems, such as the UMTS and/or the GSM
system, are met,
(0018] The charging circuit 1 comprises adaptation
means for adapting the power received from the USB
intarface of the computer 3 to the power requirements

s of the mobile terminal 2 to be chatged. The adaptation
. Means hereby comprise a current limiter 6 to limit the
current in the power line 4b to the maximum charging

_ current of the mabile terminal 2. The adaptation means
_. further comprise a short circuit protection means 7 for

protecting the mobile terminal 2 and/or the computer 3
against short circuits. The voltage received from the

_ USB Interface Is regulated oy a voltage regulator 8 to
. Meet the charging requirements of the mobile terminal
ei

' [0019]. The connection cable5 betwéen the charging
circuit 1-and the mebile terminal 2 comprises at least

» one data line 5a which is connected to the data line 4a

_ ofthe connection cable 4 50 that data are communicated
between the computer 3 and the mobile terminal 2 via

' /. the data line 4a and the data line 5a. The connection
.cable 5 comprises a connector plug 13 for connection

- with a input/output and charge board 12 af the mobile
_ terminal 2. Hereby, the power line 5b and the ground

'. line Sc are connected to a battery 11 of the mobite ter-
‘minal 2. The battery 11 can be an integral battery or a
‘ removable battery/accumulator. Further, the data line5a

_ Is herewith connected to a contro! means 9ofthe mobile .
_ terminal 2, which is connected to a memory means 10

for storing data and/or software application programs.
- The control means 9 controls the charging of the battery
“(1 from the USB interface of the computer 3 through the

_ charging eireult 1,

ina USB port 17, to which a USB plug 18 of the connec-
tion cable 4 of the charging circuit 1 is connected. Here-

» by, the power line 4b and the ground lina 40 are con-
‘nected to sither an internal battery/accumulator 15 of
the computer means 3 or to an axternal power supply
socket 16, to which an external power source for the
computer 3 can be connected. Thus, the battery 11 of
the mobile terminal 2 is either charged frorn the internal
battery/accumulator 15 of the computer 3 or an external
power supply connected to the external power supply
socket 16 of the computer3.
[0021] The control means 9 of the mobile terminal 2
can control the charging process of the battery 11 in two
ways. The first way Is that the charging pracess Is ex-
clusively controlled by the control means 9, which, after
detection that the mobile terminal 2 is connected to a

USB interface of a computer 3 and that the battery level
of the battery 11 is below a pre-set value starts to charge
the battery 11, The charging circuit 1 will then deliver the
specific voltage and current through the powerlines 4b,
5b and the ground lines 4¢, Se to the battery 11. The
currentlimiter and the voltage regulator are thereby set
to the specific power requirements of the battery 11. In

The USSinterface of the computer 3isrealised .

5
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case that the charging circuit 1 Is to be Used with differ-
ent kinds of mobile terminals 2, the necessary current
and vollage values could for example be externally set
by a user through a corresponding Inout means to the
charging circuit 1. The power control software for con-
trolling the charging of the battery is Implemented in the
memory 10 of the mobile terminal 2 and used by the
control means 9 for detecting if the mobile terminal 2 is
connected to an USB interface of a computer 3, to detect
the charge level of the battery 11 and to control the
charging process correspondingly, The pre-set value,
from which charging of the battery 11 starts. can for ex-
ample be 5% of the entire battery capacity, The control
means 9 is for example a microchip or a microprocessor
of the mobile terminal 2 which also controls other impar«
tant functions of the mobile terminal,

(0022] In a second way of controlling the charging
pracess of the battery 11 of the mobile terminal 2, the
control means 9 receives a power supply status Infor-
mation of the computer 3 through the data lines 4a and
$a and controls the charging of the battery on the basis
of the received power supply information. The power
supply status Information recalved from the computer 3
indicates if the computer 3 is connected to an internal
battery/accumulator 15 or to an external power supply
via the external power supply socket 16. The power sup-
ply status informationis thereby detected in the compu-
ter 3 by a contro] means 14 and supplied via the data
line 4a and the data line 5a te the control means 9 of the

mobile terminal 2. In case that the received power sup-
ply status information Indicates that the computer 3 is
connected to an external power supply, tha control
means 9 charges the battery 11 independent of ita
charge leval. If, on the other hand, the power control
status jnformation indicates that the computer 3 is only
connected to and powered by an internal power supply,
such as the battery/accumulator 15, the contra] means
9 detects the charge level of the battery 11 and only
starts charging of the battery 11 via the charging circuit
1 if the charge level is below a pre-set value, as for ex-
ample 5%of the entire battery capacity. Here, the con-
tral means 14 of the computer 3 may for example use
the Microsoft Power Manager and a further special soft-
ware application, as for example a USB data cable driv-
er, to detect the power supply status of the computer 3
and supply a corresponding powerstatus information to
a connected mobile terminal 2. Each time a USB cable,
as for example a connection cable 4 of the charging clr-
cuit + Is connected to the USB port 17 of the computer
3, the USB data cabie driver will start automatically and
activate the Microsoft Power Manager to get the status
of the power supply of the computer 3. After the USB
cable is disconnected, the USB data cable driver will be
automatically cloged, Thus, no further special applica-
tions or software is needed on the computer 3 and the
charging cireult 1 can be used asaso-called plug and
play device, Further, the USB data cable driver only runs
when a USB data cable Is connected to the USB port
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+7, instead running the whole time In the background.
Hereby, computer resources are saved. The USB data
cable driver could also protect itself at questing and
sending power supply informatian to a mobile terminal
2 by other drivers of other manufacturers,

, [0023] The present invention is particularly advanta-
geous, since the battery 11 of the mobile terminal 2 can

. be charged while the user works on the basis of the data
_.. Gonnection between the mobile terminal 2 and the com-

. puter 3, for example while down- or uploading data or
_the like,

Claims.”

1. Charging circuit (1) forcharging amobile terminal
- (2) of awireless telecommunication system through

a USBinterface of a computer (3). with first connes-
tion means(4) for connection with the USB interface

"of a computer(3), second connection means(5) for
~ connection with a mobile terminal (2) to be charged,
‘and

_ adaptation means (6, 7, 8) for adapting power re-
_. gelved from said USB interface to the power re-
"quirements of a mobile terminal to be charged.

* 2. Charging cireult (1) according te claim 1,
characterized in,

' that said adaptation means comprises a current
limiter (6) to limit the current received from the USB

interface to a maximum charging current of the mo-
. bile terminal (2).

3. Charging circuit (1) according toclaim 4 or 2,
characterized in, .

"that said adaptation means comprises a shart cir-
., cuit protection means (7) for protecting the mobile

terminal (2) and/or the computer (3) against short
* circuits.

4. Charging circult (1) according to claim 1, 2 or 3,
characterized In,
that said adaptation means comprises a voltage
regulator (8) for regulating the voltage received
from the USB interface to the charging require-
ments of the mobile terminal (2).

5. Gharging circult (1) according to one of the claims
1 to 4,
characterized in,
thal said first connection means (4) is a JSB cable
for connection with a USB port (17) of the computer
and said second connection means (5) is a mobile
terminal cable for connection with a corresponding
data input/output and charge port (12) of the mobile
terminal (2).

6. Charging clreuit (1) according to one of the clalms
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1to 5S,
characterized by
a data line (4a, 5a) for transmitting power supply
status information from the camputer(3) to the mo-
bile terminal (2).

8. Mobile terminal (2) for a wireless telecommuni-

cation system, comprising

a battery (11) providing power supply,
connection means (12) adapted to be connect
edto a charging circuit (1) according to one of
the claims 1 to 6, and
central means (8) fer controlling the charging
of the battery (11) from a USB Interface of a

_ computer (3).

9, Mobile terminal (2) according to clalm 8,
characterized in,
that the control means (9) detects the charge level
of the battery (11) and controls the charging of the
battery (11) from a USB interface through a con-
nected charging circuit (1) on the basis of the de-
tected charge level

10. Mobile terminal (2) according te claim 9,
characterized in,

_ thatthe control means (9) charges said battery (11) ©
if the detected charge level ia below a preset value.

11. Mobile terminal (2) according to claim 10,
characterized in,
that the control means (9} charges said battery if
tha detected charge level Is below about 5% of tha
entire battery capacity.

12. Mobile terminal (2) according to claim 8,
characterized in,
that the control means (9) is adapted to receive a
power supply status information of a computer (9)
through a connected charging circuit (1) and con-
trols the charging of the battery from a USB Inter-
face of the computer (3) through the connected
charging circuit (1) on the basis of the received paw-
er supply status information,

13. Mobile terminal (2) according to claim 12,
characterized in,
that the control means (8) charges said battery if
the received power supply status Information indi-
cates that the computer (8) is connected to an ex-
ternal power supply.

14, Mobile terminal (2) according to claim 12 or 13,
characterized In,
thal the control means (9) is adapted to datect the
charge level of sald battery and charges sald bat-
tery If the recelved power supply status Information
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indicates that the computer (3) is powered by anin-
ternal power supply and that the detected charge
level is below a preset value.

15. Mobile termina! (2) accarding to claim 14,
characterized in,

that the preset value is about 5%of the entire bat-
_- tery capacity.
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Attorney Docket No, 10254-US-CNT4
4214-01509

System and Method for Charging a Battery in a Mobile Device

CROSS-REFERENCE TO RELATED APPLICATIONS

{0001] This is a continuation application of U.S. Patent Application No. 12/268,297

filed November 10,2008 by Danie! M. Fischer, et al. and entitled “System and Method

for Charging a Battery in’a Mobile Device’, which claims priority from U.S. Patent No.

7,453,233 issued on November 18, 2008 by Daniel M. Fischer, et al, and entitled
"Multifunction Charger System and Method", which claims priority from U.S, Patent No.

7,230,111 issued on July 3, 2007, by Daniel M. Fischer, et al. and entitied "Universal ” :
Serial Bus Adapter for a Mobile Device’, which claims priority from U.S. Patent No.-

6,936,936issued ori August 30, 2005, by Daniel M. Fischer, et al. and entitled |

‘Multifunctional Charger System and Method”, which claims priority from U.S.

Provisional Application No. 60/273,021 filed March 1, 2001, by Daniel M. Fischer, et al.

~ andentitled “System and Method for Adapting a USB to Provide Power for Charging a

_ Mobile Device” and U.S.Provisional Application No, 60/330,486 filed October 23, 2001, _

by Daniel M: Fischer, étal. and entitled "Multifunctional Charger System and Method"

and all incorporated herein by reference forall purposes,

BACKGROUND

0002] ‘This invention relates generally to power adapters. More particularly, the

invention relates to power adapters for use with mobile devices.

[0003] Providing an external source of power to a mobile device, such as a personal

digital assistants ("PDA"), mobile communication device, cellular phone, wireless two- ©

way e-mail communication device, and others, requires design considerations with

1
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respect to both the mobile device and the power source, With regard to the mobile

device, most mobile devices provide a distinct powerinterface for receiving power from

a power source, for instance to recharge a battery, and a separate data interface for

communicating. For example, many mobile devices presently use USB (Universal Serial

Bus) interfaces for communicating and use a separate powerinterface, such as a barrel

connector, forreceiving power...

vs 0004] : : itis desirable, however, to have a combined power and data interface, The
mobile devices that do have combined power and data interfaces typically use non-

standard and sometinies proprietary interfaces. Consequently, combinedinterfaces for

_@ particular ‘manufacturer's. mobile device may not be compatible with combined

‘interfaces for mobile devices provided by other manufacturers.

[0005]... Although the USB interface can be used as a powerinterface, the USB is —

typically not used for that purpose by mobile devices. In accordance with the USB |

specification,typical USB powersource devices, such as hubs and hosts, require that a

‘USBdevice participatein a host.nitiated process called enumeration in order to be.
compliant with the current USB specification in drawing power from the USBinterface,

Although a mobile device could be adapted to participate in enumeration when drawing

powerover the USBinterface,it would be preferable in manysituations, such as when a

host would not be available, as often happens during normal use of a mobile device, to

be able to utilize alternate power sources such as conventional AC outlets and DC car

sockets that are not capable of participating in enumeration to supply power to the

mobile device via a USB interface.

85010 vis/d294 01509
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SUMMARY

[0006] An adapter for providing a source of power to a mobile device through an:

industry standard port is provided, In accordance with one aspect of the invention, the

adapter comprises a. plug unit, a power converter, a primary connector, and an
‘identification subsystem. ‘The plug unit is operative to couple the adapter to a power

socket andoperativeto receive energy from the power socket. The power converter is

electrically coupled to the plug unit and is operable to regulate the received energy from

the power socket and to output a power requirement to the mobile device. The primary

- gonnectoris electrically coupled to the power converter and is operative to couple to the

‘mobile device and to deliver the outputted power requirement to the mobile device. The

- identification subsystem is electrically coupled to the primary connector and is operative — -
to provide an identification signal.

_ [0007]. In accordance with another aspect, a USB adapterfor providing a source of .

‘powerto a mobile devicethrough a USB port is provided. The USB adapter comprises —

‘a plugunit, a power converter, a primary USB connector, and an identification

subsystem. The plug unit is operative to couple the USB adapter to a power socket

and operative to receive energy from the power socket. The power converter is

electrically coupled to the plug unit and is operable to regulate the received energy from —

the power socket and to output a power requirementto the mobile device. The primary

USB connectoris electrically coupled to the power converter and is operative to couple —

to the mobile device and to deliver the outputted power requirement to the mobile

device. The identification subsystem is electrically coupled to the primary connector and

is operative to provide an identification signal.
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[0008] Another aspect provides a USB adapterfor providing a source of power to a

mobile device through a USB port. The USB adapter comprises a plug unit, a power

converter, a primary USB connector, and an auxiliary USB adapter. The plug unit is

operative to couple the USB adapterto a power socket and operative to receive energy —

from the power socket. The power converteris electrically coupled to the plug unit and —

"is operable to ragulate the received energy from the power socket and to output a power

” requirement to the mobile device. The primary USB connectoris electrically coupled to _.

the power converter and is operative to couple to the mobile device and to deliver the

_ outputted power requirement to the mobile device. The auxiliary USB connector has
datalines that are electrically coupled to the data lines of the primary USB connector.

[000s] . ~ Yet another aspect provides a method for providing energy to a mobile device
using a USB adapterthat comprises a plug unit, a primary USB connector, a power

converter éléctrically coupled between the plug unit and the primary USB connector, .

‘and an identification subsystem electrically coupled to the primary USB connector. The -

| method comprising the stepsof coupling the USB connector to the mobile device, —
coupling the plug unit to a power socket, outputting a power requirement to the mobile —

device via the power converter and the USB connector, and providing an identification —

signal ta the mobile device,via the identification subsystem and the USB connector, that .

is operative to inform the mobile device that the USBadapter is notlimited by the power

limits imposed by the USB specification.

[0010] In accordance with another aspect, a powering system for a mobile device

having a USB connector is provided. The powering system comprises a power

distribution subsystem in the mobile device that is operable to receive energy through -
4
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the USB connector and te distribute the energy to at least one componentin the mobile

device and a USB adapterthat is operative to couple to the USB connector. The USB

adapter comprises a plug unit for coupling to a power socket and that is operable to

receive energy fromthe power socket, a power converterelectrically coupled to the plug

unit for regulating the: received energy and for providing a power requirement to the

- power. distribution subsyétem, and an identification subsystem that is operable to

transmitanidentification signal that is operative to identify the USB adapter as not being —

limited by the powerlimits imposed by the USB specification.

-. BRIEF DESCRIPTION OF THE DRAWINGS

(0011). ‘tn ofder 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:

[0012] Fig. 1 is a schematic diagram of an exemplary mobile device which has an —

‘industry standard interface;

[0013] Fig. 2isa schematic diagram ofa first embodiment of a USB adapterthatis -
coupled to an exemplary mobile device;

[0014] ‘Fig. 3 is a flow chart illustrating an exemplary use of a USB adapter with a

mobile device; and

[0015] ‘Fig. 4 is a schematic diagram of an additional exemplary embodiment of a

USB adapter that is coupled to both an exemplary mobile device and an external

battery.
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DETAILED DESCRIPTION

Exemplary Mobile Device

[0016] Turning nowto the drawing figures, shown in Fig. 1 is a schematic diagram of

an’ exemplary mobile communication device 10 which has an industry standard —

interface.. The mobile comrnunication device 10 is preferably a two-way communication

device having at least voice or data communication capabilities. Preferably, the mobile

device 10is —e of communicating over the Internet, for example, via a radio
. frequency (“RF”) link. Examplesof types of devices that could be classified as a mobile

‘device 40 includea data messaging device, a two-way pager, a cellular telephone with
data messaging capabilities, a wireless Internet appliance, a data communication device

(with or without telephony capabilities), a personal digital assistants ("PDA"), a wireless

two-way e-mail communication device, and others.

[0017] The exemplary mobile device 10 comprises a microprocessor 12, a

communication subsystem14, input/output ("I/O") devices 16, an industry standard

interface 18 which ‘in this example is a USB port, and a power subsystem 20. The

microprocessor 12 controls the overall operation of the mobile device 10. The
communication subsystem 14 provides the mobile device 10 with the ability to

communicate wirelessly with external devices such as other mobile devices and other

computers. The I/O devices 16 provide the mobile device 10 with input/output —

capabilities for use with a device user. The USB port 18 provides the mobile device 10 __

with a serial port for linking directly with other computers and/or a meansfor receiving

power from an external power source. The power subsystem 20 provides the mobile

device 10 with a local power source,

85010 vi/42t4.013509
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[0018] The exemplary communication subsystem 14 comprises components such as

a receiver 22, 4 transmitter 24, antenna elernents 26 and 28, local oscillators (L.Os) 30,

andaprocessing module such as a digital signal processor (DSP) 32. The particular

design of the communication subsystem 14 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 34 based on the parameters necessary to operate over

that communication network, For example, a mobile device 10 geographically located in

North America may include a communication subsystem 14 designed to operate within

the Mobitex™ mobile communication system or DataTAC™ mobile communication |.

| system,whereas a mobile device 10 intended for use in Europe may incorporate a
Ganeiel Packet Radio Service (GPRS) communication subsystem 14.

[0019] Network access requirements will also vary depending upon the type of
‘network34, For example; in the Mobitex and DataTAC networks, mobile devices 10 are

registered ‘onthe network using a unique personal identification number or PIN
associated with each device. In GPRS networks however, network access is associated

| with a subscriber or user of a mobile device 10. A GPRS device therefore requires a

subscriberidentity 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 =
functional. Local or non-network communication functions (if any) may be operable, but

the mobile device 10 will be unable to carry out any functions involving communications

over the network 34.
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[0020] When required, after the network registration or activation procedures have

been completed, a mobile device 10 may send and receive communication signals over

the network 34.. Signals received by the receiver antenna 26 through a communication

network 34 are input to the receiver 22, which may perform such commonreceiver

functions as signal amplification, frequency down conversion, filtering, channel selection

and the like, and inthe exemplary system shown in Fig. 1, analog to digital conversion.

Analog to digital conversion ofa received signal allows more complex communication
functions such as demodulation and decoding to be performed in a DSP 32,Similarly,

- signals to be transmitted are processed, including modulation and encoding for
example, by the DSP 32 and input to the transmitter 24 for digital to analog conversion, .

frequency © up. conversion,- filtering, amplification and transmission over the

communication network 34 via'the transmitter antenna 28.

[0021] Also, in the exemplary communication subsystem 14, the DSP 32 processes
communication’ signals and also provides for receiver and transmitter control. For

example, the gains ‘applied to communication signals in the receiver 22 and transmitter

| 24 may be adaptively controlled through automatic gain control algorithms implemented
inthe DSP 32.

[0022] In implementing its control function, the microprocessor 12 in the exemplary

mobile device 10 executes an operating system. The operating system software used

by the microprocessor 12 is preferably stored in a persistent store such as flash memory —

36, or alternatively read only memory (ROM) or similar storage element. The

microprocessor 12 may also enable the execution of specific device applications, which

preferably are also stored in a persistent store. The operating system, specific device
8
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applications, or parts thereof, may also be temporarily loaded into a volatile store such

as in RAM 38,

[0023] . A predetermined set of applications which control basic device operations,

| including at least data and voice communication applications for example, will normally
béinstalled on the mobiledevice 10 during manufacture. One such application loaded

on the mobile device 10 could be a personalinformation manager (PIM) application.
The PiM: appitcation niéferebiy ts an application for organizing and managing user

. inputted data iterns eich ‘as.e-mail, calendar events, voice mails, appointments, and
task items. The PIM data items may be stored in the RAM 38 and/orthe flash memory

[0024] : The PIM application preferably has the ability to send and receive data items,
via the Wireless helen $4: The PIM data items are preferably seamlessly integrated,
synchronized and updated, via the wireless network 34, with corresponding data items

‘stored or associated witha host computer system (not shown) used by the device user. -

‘The synchronizationof PIM data itemsis a process by which the PIM data items on the
' mobile device 10 and the PIM data items on the host computer system can be made to

mirror each other.

[0025] There are several possible mechanisms for loading applications onto the

mobile device 10. For example, applications may be loaded onto the mobile device 10

through the wireless network 34, an auxiliary I/O subsystem 40, the serial port 18, a

short-range communications subsystem 42, such as an infrared (“IR”) communication

system, or any other suitable subsystem 44. When loading the applications onto the |
- mobile device 10, the device user mayinstall the applications in the RAM 38, the flash

9
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memory 38, or preferably a non-volatile store (not shown) such as ROM for execution by

the microprocessor 12, The available application installation mechanisms can increase

the utility of the mobile device 10 by providing the device user with a way of upgrading

the mobile. device 10. 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 10 that allows for electronic

commerce functions or other financial transactions to be performed using the mobile

device 10.

[0026] TheVO devices 16 may be used to display and/or compose data
: ‘communicationmessages. In one mode of operation, a signal received by the mobile |

device 10; such as a text message or web page download, will be received and

processed by the communication subsystem 14, forwarded to the microprocessor 12, _ .

which will preferably further process the received signal, and provide the processed

signal to one or more of the VO devices 16 such as a display 46. Alternatively, a

~ feceived signal such asavoicesignal can be provided to a speaker 48,oralternatively

to an auxiliary VO device 40. In another mode of operation a device user may compose

a data item such as an e-mail message using a keyboard 80 in cooperation with the

display 46 and possibly an auxiliary /O device 40. Alternatively, a device user may

compose a voice message via a microphone 52. The composed data item may then be

transmitted over a communication network 34 using the communication subsystem 14,

[0027] A short-range communications subsystem 42 may be provided in the mobile

device 10 to allow the mobile device 10 to communicate with other systems or devices,

which need not necessarily be similar to device 10. For example, the short-range |
0
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communications subsystem 42 may include an infrared device and associated circuitry

and components or a Bluetooth™ communication module to allow the device 10 to

communicate with similarly-enabled systerns and devices.

[0028] . The USBport 18 provides the mobile device 49 with a serial port for linking

directly with other computers to exchange data and/or te receive power. The USB port

48 also ‘provides the mobile device 10 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 18 could be used to allow the mobile device 10 to

synchronizedata with a user's desktop computer (not shown). The USBport 18 could
also enable a user toset parameters in the mobile device 10 such as preferences

through the use of an external device or software application. In addition the USB port —

48 may also be used toprovide a means for downloading information or software to the

mobile device 10 without using the wireless communication network 34, The USB port

48 can provide a direct and thus reliable and trusted connection that may for example
‘beused +o load anencryption key onto the mobile device 10 thereby enabling secure

device eonrmuniestion.

[0029] Coupled to the USB port 18 is a USB connector 54. The USB connector 54 is

the physical component that couples the USB port to the outside world. In the

exemplary mobile device 10, the USB connector 54 is used to transmit and receive data

from an external data/power source §6, receive power from the external data/power

source 56, direct the transmitted/received data from/to the USB port 18, and direct the

received power to the power subsystem 20.

14
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[0030] The exemplary power subsystem 20 comprises a charging and power

distribution subsystem 58 and a battery 60. The charging and powerdistribution

subsystem 58 performs many functions. It may be used to transfer energy to the battery

60 fromthe externa! data/power source 56 to charge the battery 60 and also todistribute

| power to the many power fequiring components within the mobile device 10. The

charging subsystem §8 maybe capable of determining the presence of a battery 60 |
and/or a power circuit coupled to the mobile device 10, such as an AC adapter, USB

_ connection, or car adapter, which alternatively can act as power sources 56 to provide
powerfor the mobile device 10 and to charge the battery 60. Additionally, the charging

subsystem 58 may havetheability to determine if a power source 56 is coupled to the

mobiledevice 10 and, in the absence of such a coupling, cause the mobile device 10 to |

be powered by the battery 60.

[0031] . ~The power distributed by the charging and powerdistribution subsystem 58
may be derived from energy stored in the battery 60 and/or energy received from the

external data/oower source $6. When the battery 60 is depleted, the charging and

powerdistribution subsystem 58 transfers energy from the power source 66 to recharde

the battery 60, Optionally, the charging and powerdistribution subsystem 58 may also

~ transfer energy from the power source &6 to other componentsin the mobile device 10

to powerthe mobile device 10 when the battery 60 has been depleted and is recharging.

When the data/power source 56 is not connected to the mobile device 10, powerfor the

device 10 is derived from the battery 60.

12
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Exemplary USB Adapter

[0032] Fig. 2 is a schematic diagram of a first embodiment of an adapter 100 that

' can beused to couple the mobile device 10 offig. 1 to the data/power source 56offig.

4.. In this example the adapter 100 is a USB adapter 100 that comprises a primary USB

connector 102, a power converter 104, a plug unit 106, and anidentification subsystem

408. ‘The powerconverter is'aknown element in the art and typically includes at least _
one ofthe following components: switching converter, transformer, DC source, valtage

regulator, linear regulator and rectifier. In the embodiment shown in fig. 2, the USB

adapter 100 is shown coupling amobile device 10 to one of one or more types of power

sockets 410N, 110D, 1108, and 100. Also shown in fig. 2 is an optional auxiliary USB

‘connector 442 that can be used to couple the mobile device 10 to a data source (not

shown) such as 4 personal computer.

[0033]. In the embodiment shown in fig. 2, the primary USB connector 102 is
configured to mate with the USB connector 54 of the mobile device 10. The USB

‘adapter 100is operable to provide power to the mobile device 10 through the Vbus and

| Gnd power pins in the USB connectors 54 and 102, The USB adapter 100 also

optionally provides a communication path for data across the D+ and D- data pins in the

USB connectors 64 and 102.

[0034] The plug unit 106 is preferably a conventional plug unit that can be used to

couple with a conventional power socket to receive powertherefrom, For example, the

plug unit 106 can be a two prong orthree prong plug of the type used in North America .

that can couple to a North American AC power socket 110N that provides 175 VAC, In

the embodiment shownin figure 2, the plug unit 106 can accept one or more types of
13
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plug adapters 114N, 114B, 174D, and 114 that are configured to couple to the plug unit

406 and are further configured to directly rate with one or more types of power sockets

410N, 110D, 1406, and 100. The plug unit 106 can be configured to receive energy

from a power socket110N, 410D, 110B, or 100, either directly or through the use of a |
plug adapter, and is operative to transfer the received energy to the power converter

104. .

[0035] The power converter 104 is operative to receive energy from a power socket
440N; 110D, 4410B, or 100 andto convert that received energy to a form that can be

used by the mobile device 10.. For example, the power converter 104 can be of
conventional construction suchas a switching power converter that converts 115 VAC to |

5 VDC. “Also, the power converter 104 could comprise a D.C. regulator circuit that

converts a D.C.input to a D.C. output. The power converter 104 could also be adapted

to accepta wide range of input energy levels and frequencies. Alternatively, the power

‘converter 104 could be adapted to accept a limited range of input energy levels and

frequencies, wherein the plug adapters are operable to convert the possible input -

' energy levels and frequencies to a range that the power converter can accommodate.

The power converter 104 provides its energy output to the mobile device 10 via the

Vbus and Gndpins of the primary USB connector 102.

[0036] Through the use of a variety of different types of plug adapters, the USB _

adapter 100 can be adapted to receive energy from various types of power sockets

410N, 110D, 110B, or 100, For example, using the appropriate plug adapter 114, 114B, -

414D, and 114N, the USB adapter 100 can receive energy from a power socket such as
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an 115 VAC North American power socket 110N, or a 12 VDC automobile power

socket, or an air power socket, or others.

[0037] For. example, in North America, a type “N” power socket is commonly

available.The plug adapter 114N can be releasably attached to the plug unit 106 a

thereby allowing any North American powersocket 114N to be used as a power source,

When traveling to a locale which does not have the North American power socket 114N,

analternateplug adapter such as adapters 114, 114B, or 114D may beselected by the

user, according to the power ‘socket 410D, 110B, or 100 available at the locale. The

plug adapter: 144,114B,or114D may then be releasably attached to plug unit 106 in

place of the plug adapter 144N, thereby allowing the USB power adapter 100 to connect

to a local powersupplyvia the local power socket . Various other plug adapters are

envisioned that can be configured to operate with alternate power sources such as for —

instance carsockets.

[0038]. The power distribution and charging subsystem 68 of the mobile device 10 ~

canselectively usethe powerprovided on the Vous and Gndlines of the USB connector

54 to provide power to the mobile device 10, charge the battery 60, or both. A more .
detailed discussion of how the charging function of mobile device 10 can be

implemented is described in United States Provisional Application No. 60/273021 filed .

on March 1%, 2001 and entitled “System and Method for Adapting a USB to Provide

Power for Charging a Mobile Device” which has been incorporated herein by reference.

[0039] Typically when a mobile device 10 receives power over the USB from a USB

host, it is required to draw powerin accordance wilh the USB specification. The USB

15
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specification specifies a process for transferring energy across the USB called

enumeration and limits the electrical current that can flow across the USB.

[0040] : The USB adapter 100 contributes to a system wherein a device 10 that
follows the USB specification when coupled to a typical USB host via its USB port can

be informed that the USB adapter 100 has been coupled to the device 10 and that the

. device 10 can now draw power without regard to the USB specification and the USB

specification imposelrrita: a
{0041} The. identification subsystem 108 provides an identification signal to the

mobile device 410 that the power sourceis not a USB limited source. The identification

signal couldbe the communicationofa single voltage on one or more of the USB data

lines, different: voltages on the two data lines, a series of pulses or voltage level .

changés, or other types ofelectrical signals, The identification subsystem 108 that

generatesthe identification signal could have multiple types of configurations, In one

embodiment, the identification subsystern 108 comprises a hard-wired connection of a

single voltage level to both data lines. In another embodiment, the identification

subsystem 108 comprises a USB coniroller that is operable to cornmunicate an ‘

_ identification signal to the mobile device. Additional embodiments are contemplated.
The identification subsystem 108 may optionally be configured to have the capability of

~ electrically connecting or disconnecting the power output from the power converter 104

. from the USB connector 102 and/or to connect or disconnect any data inputs from the
USB adapter 100 to the USB connector 102.

[0042] _In addition to providing powerto the mobile device 10 over the primary USB

connector 102, the USB adapter 100 may optionally be equipped with an auxiliary USB |
16
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connector 112 that allows the USB adapter 100 to create a communication path

between the mobile device 10 and some other device capable of communicating over

the USB such as a personal computer, another mobile device or some other type of

device. . 7
[0043] ~The USB adapter100 preferably provides a communication path between

| the D+and Bewineét the Primary USB connector 102 and the D+ and D-pins of the
atiliary USB éonnaeior 412. , In the embodiment shown, the communication path also
traverses the identification subsystem 108. Alternatively, the communication path could

bypass the identification subsystem 108. The USB adapter 100 can thus act as a pass
through device for communication between a USB hub or host and a mobile device 10.

[0044]. ‘Optionally, the USB adapter 100 could also transfer energy from the power
converter 104 to the auxiliary USB connector 112 thereby providing a device coupled to

the auxiliary USB connector 112 with power. In this arrangement, the identification

: subsystem 408 could ‘also pravide an identification signal to the device coupledto the
‘auxiliary USB connector 112 to inform that device that the power source is not a USB

limited source. | |

Exemplary Illustration Of The Use of A USB Adapter With A Mobile Device

[0045] When a USB adapter 100 is connected to a mobile device 10, the

identification subsystem 108 of the USB adapter 100 preferably provides an

identification signal to the mobile device 10 to notify the mobile device 10 that the device

40 is connected to a power source that is not subject to the powerlimits Imposed by the

USB specification, Preferably, the mobile device 10 is programmed to recognize the

identification signal and therefore recognizes that an identification signal has been —
17
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transmitted by the USB adapter 100. After recognizing a valid identification signal, the

mobile device 10, draws power through the USB adapter 100 without waiting for

enumeration or charge negotiation.

. [0046]_The detection’of theidentification signal may be accomplished using a variety

‘of methods, For exainple, themicroprocessor 12 maydetect the identification signal by

detecting the presence of an abnormal data line condition at the USB port 18. The

detection may also be accomplished through the use of other device subsystems 44 in

the mobile device 40. The preferred identification signal results from the application of

voltage signals greater than2 volts to both the D+ and D-lines in the USB connector,

The preferred methodofidentification is described below in greater detail with reference

to Fig. 300

10047] “At step 210, the mobile device 10 detects the presence of a voltage on the
~ Vbusline of the USB connector 54 via the USBport 18. At step 220, the mobile device

> ‘ghecks the state of the D+ and D-lines of the USB connector. In the example shownin

the drawings, the D+ and De lines are compared to a 2V reference. Also,in this

- example, the identification subsystem 108 of the USB adapter 100 may have applied a

logic high signal, such as +5V reference, to both the D+ and D- lines to identify the -

attached device as a USB adapter 100. If the voltages on both the D+ and D- lines of -

the USB connector are greater than 2 Volts (step 220), then the mobile device 10 |

determinesthat the device connected to the USB connector54is not a typical USB host

or hub and that a USB adapter 100 has been detected (step 230). The mobile device .

40 can then charge the battery or otherwise use power provided via the Vbus and Gnd

lines in the USB connector 54 (step 260) without waiting for enumeration.
18
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[0048] if, however,after the mobile device 10 detects the presence of a voltage on

the Vbus fine of the USB connector 54 and determines that the voltages on both the D+ .

and D- lines. of the USB connector are not greater than 2 Volts (step 220), then the

mobile device 10 determines that a USB host or hub has been detected (step 240). A

typical USB host or hub weaklyholds its D+ and D- lines at zero volts whenit is not

connected toanother device. The mobile device 10 can then signal the USB host orhub

to initiate the enumeration process (step 260) and can chargethe battery or otherwise

use power provided via the Yous and Gnd lines in the USB connector (step 260) In

accordance with the power limits imposed by the USB specification. The enumeration

processistypically initiatedafter the mobile device 10 applies approximately zero volts

to the D- line and approximately 5 volts to the D+ line to inform the host of the mobile

device’s 10 presence and communication speed,

fa049] © Therefore, whenaUSB adapter 100 is coupled to the mobile device 10 and

hasbeen identified as a USB adapter 100, the mobile device 10 can forego the

enumeration process andcharge negotiation process and immediately draw energy

from the USB power adapter 100 at a desired rate, for instance at 9 unit loads, i.e.

500mA. While the mobile device 10 charges Its battery using the USB adapter 100, the
mobile device 10 can disable its typical USB functions. If, however, the mobile device .

10 detects that a USB host or hubis coupled to the mobile device 10, the mobile device

40 can apply a voltage to the D+ line to indicate to the USB host or hub that the mobile

device 10 is coupled thereto and await enumeration and USB charge negotiation.

{0050] ‘If the USB adapter 100, is coupled to the mobile device 10, and the mobile .
device 10 does not identify the USB adapter 100 through communications with the
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identification module 108, the mobile device 10 may stop drawing energy from the Vbus

and Gnd lines of the USB connector 54. This may occur, for example, if the mobile

device 10 is not programmedto identify the USB adapter 100, The mobile device 10

may mistakenly identify the USB adapter 100 as a typical USB host or hub and await

~ enumeration before drawing substantial energy. To guard againstthis, the USB adapter

- 400 can optionally beadapted to function with mobile devices that are not programmed .

to recognize the USB adapter100.

[0051] In that'scenario, the USB adapter 100 can be adapted to provide energy to a

mobile device by using the knowledge that the mobile device will draw energy fram a

. connected device fora period of time before it stops drawing energy due to lack of ©
enumeration. The USB adapter 100 can optionally provide powerfor charging a battery

60 in'a mobile device by periodically switching the voltages on the Vous and Gndlines

"between on and off states. Whenthe USB adapter 100 is coupled to the mobile device,
the dentification subsystem 108 can apply an on-voltage (5 V for example) between the

Vousand Gnd lines. The mobile device will draw energy while awaiting enumeration. — .
' Atter a period of time, the identification subsystem 108 can apply an off-voltage (0 volts).

between the Vbus and Gnd lines thereby fooling the mobile device into determining that -

~ the unidentified USB device has been disconnected from the mobile device. The -

identification subsystem 108 can then reapply an on-voltage between the Vbus and Gnd

lines. The mobile device will draw energy again while awaiting enumeration. This cycle —

can be repeated to periodically apply energy to the mobile device, for example, to ~

recharge the battery 60 of the mobile device.

20
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itional Exempla iments Of USB Adapters

[0052] Shown in fig. 4 is a schematic diagram of an additional exemplary ©

embodiment of a USB adapter 300 that is coupled to a mobile device 10. The

exemplary USB adapter 300 comprises a USB connector 302, a power converter 304, a

plug unit 306, and anidentification subsystem 308. The USB connector 302, plug unit

306, and identification subsystem 308, preferably correspond to the USB connector 102,

plugunit 106, and identification subsystem 108 which were described earlier with —
respect to thefirst embodiment. Similar to the first embodiment, the additional

embodiment may optionally be equipped with various plug adapters 314N, 314D, 3148, |

and 314 that preferably are releasably attachable to plug unit 306 so that the appropriate

| plug adapter 314N, 314D, 314B, or 314 can be selected by a user to allow the USB

~ adapter 300 to couple to and receive energy from an available power socket 310N, |

- 310D, 340B, or 310. The exemplary USB power converter 300 further comprises a

' charging subsystem 316 and battery receptacle 318 for coupling the USB adapter 300

to an external battery 320 thatmay be optionally coupled thereto.

[0053] The battery receptacle 318 provide a location for releasably coupling an |
external battery 320 thereto so that the external battery can be charged via the USB

adapter 300. This provides the USB adapter 300 with a mechanism for charging, for

example, a mobile device's primary or spare battery when the battery has been

separated from oris not coupled to the mobile device 10.

[0054] To accommodate this functionality, the power converter 304 is capable of

providing the proper voltage levels for the USB connector 302 and also capable of

providing necessary voltage and current levels to drive a battery charging subsystem
21
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316. The power converter 304 is preferably a dual power converter that may be

constructed using conventional or non-conventional architectures. With respect to the =

portionof the power converter 304 that provides energy to the USB connector 302, that

_ portionis preferably similar in construction and function to the power converter 104 of i

“the first embodiment. | |
[0066] Preferably, the charging subsystem 346 performs in a substantially similar
manner to charging aubsystem-58 of the mobile device 10, But, for efficiency and
simplicity of design, certain aspects of the dual power converter 304 and the charging
subsystem 316 maiybe combined, as both are local to the USB adapter 300.

[0056] _ Other alternative embodiments of the USB adapter may include various

combinations of components’ described above with respectto the first and additional
embodiments. Another embodiment of the USB adapter mayInclude a second or more

auxiliary USB connectors.A USB adapter having one or more auxiliary USB connectors “

may optionally be configured such that one or more of the auxiliary USB connectors

- may have power fromthe USB adapters power converter made available to it so that

multiple USB devices may draw power simultaneously. Preferably, a USB adapter

having multiple auxiliary USB connectors will be configured such that the data lines in

the auxiliary connectors can, on a selective basis, be electrically connected to or

disconnected from the data lines in the primary USB connector. This allows a mobile

device connected fo the primary USB connector to receive energy from the adapter

regardless of whether a USB hostor hubis connected to an auxiliary USB connector. It

is also contemplated that a USB adapter may be embodiedin a USB host or hub.

22
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Conclusion

[9057] The embodiments described herein are examples of structures, systems or-

methods having elements corresponding to the elements of the invention recited in the

— glaims, This written description may enable thoseskilled in the art to make and use

‘embodiments having alternative elements that likewise 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 notdiffer from theliteral language of the

claims, and further includes other structures, systems or methods with insubstantial

differences fromtheliteral language of the claims. Although the embodiments have

been described with reference to the USBinterface,it is contemplated that the invention

gould be applicable to devices and systems that use other standard interfaces such as

‘the IEEE 1394 interface, ~~
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CLAIMS 

Whatis claimed is: |

i. a! A- mobile . device,the mobile device configurable for | usé in a wireless
telecommunications network, comprising:

~~. @ Universal Serial Bus ("USB") interface configured to allow reception of a USB

<* gabieye se ,
a’oharging subsystem, the charging subsystem operably connected to the USB

interface V-bus powerline; .

the charging subsystem operably connectable to a battery, and configured to

charge a battery if a battery is operably connected;

“the charging system further configured to use power from the V-bus powerline

for the charging of a battery; and,

where the mobilé device is configured to detect an identification signal at a D+
and a D- dataline of theUSB interface, the identification signal being different than USB

‘enumeration.

2; The mobile device of claim 1 wherein the identification signal comprises a -

voltage level that is applied to at least one data line in the USB connector.

3, The mobile device of claim 1 wherein the identification signal is a result of using

a resistance between the D+ and D- data lines.
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4, The mobile device of claim 1 wherein the identification subsystem comprises a

hard-wired connection of a voltage level to one or more data lines in the USB connector.
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5. A mobile device, the mobile device configurable for use in a wireless

telecommunications network, comprising:

“cable: :
Lai a charging abet the charging subsystem operably connected to the USB
Kinitans V-bus powerline;
maine the charging subsystem operably connectable to a battery, and configurable to
charge a battery; |
ny the charging system further configured to use power from the V-bus powerline

for the charging of a battery;

where ‘data. lines D+ eng D- at the USB interface are configured to receive
signals;

a Universal Serial Bus ("USB") interface configured to allow reception of a USB .

_a microprocessor and memory usable to process the received signals, configured .

‘such that before USB enumeration an identification signal received at the D+ and D-

lines indicating a charging connéetion is available is recognized by the device.

6. The mobile device of claim 5 wherein the identification signal comprises a

' — yoltage level that is applied to at least one dataline in the USB connector.

Ts The mobile device of claim 5 wherein the identification signal is a result of using

a resistance between the D+ and D- data lines.
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8. A method of charging a battery in a mobile device, the mobile device

configurable for use in a wireless telecommunications network, comprising:

.... providing a Universal Seria! Bus ("USB") interface configured to allow reception

of a USB cable, and, receiving power on a V-bus powerline at the USBinterface;

ta providing an operable connection between the power received at the USB
interface on the V-bus power lite and a charging subsystem;

. having a battery in operable connection to the charging subsystem;
: a providing powerto the battery using the charger subsystem;and,

: detectingan identification signal at a D+ and a D- dataline of the USBinterface,
theidentification signal beingdifferent than USB enumeration,

9. Themethodclaim 8 wherein theidentification signal comprises a voltage levelat
-jeast one dataline in the USB connector.

‘40:The method claim .8 wherein the identification signal is a result of using a

resistance between the D+ and D- data lines.
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11. A method for charging a battery in a mobile device, the mobile device

configurable for use in a wireless telecommunications network, comprising:

providing a Universal Serial Bus ("USB") interface configured to allow reception

ofaUS8 cable, and, to receiving power on a V-bus powerline at the USBinterface;

. , providing an operable connection between the power received at the USB

: interface on the V-bus power linéand a charging subsystem;

a having abattery in operable connection to the charging subsystem;
: “providing powerto thebattery using the charger subsystem in one of a plurality
ae charge modes: “s =
“-usitig’a ihileteprocmasey and memory to process the signals received on the USB

interface data lines, such thatan identification signal received at the D+ and D- lines
indicating a charging connectionis available is recognized by the device.

42. The method claim 11 wherein the identification signal comprises a voltage level

at least one data line in the USB connector.

43. The method claim 11 wherein the identification signal is a result of using a

resistance between the D+ and D- datalines.
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ABSTRACT

_ An adapter for providing a source of power to a mobile device through ‘an .
industry standard port is provided. In accordance with one aspect of the invention, the

adabier’ comprises a. plug ‘unit, @ power converter, a primary connector, and an
identification subsystem. The plug unit is operative to couple the adapter to a power

socket and operative to receive energy from the power socket. The power converteris

electrically coupled to the plug unit and is operable to regulate the received energy from |
the power socket and toouitput @ power requirementto the mobile device. The primary -

connectorIs electrically coupledto the power converter and is operative to couple to the

mobile deviceand to deliver the outputted power requirementto the mobile device. The

identification subsystem is electrically coupled to the primary connectorand is operative

to providean identification signal.
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U.S. Patent and Trademark Office; U.3, OEPARTMENT OF COMMERCE
pond to a collection of Information urfass i! contalns 4 valld OMB control number.

Attorney Docket Number

Danlel M. FISCHER

 
 
 
 

 
 
 
 
 
 
 

 
 
 
 
 

DECLARATION FOR UTILITY OR

DESIGN

PATENT APPLICATION

(37 CFR 1,63)

C) Declaration Declaration

Submitted "OR Seatinital_.» Filing (surcharge

mee a 1.46 (e))

 
  
 
 
 
 

GOMPLE [iE ir ANGE

Appilcation Number|19 087/629

Filing Date March 01/02

open
eeefy Ore

 
  

 
  

As a below named Inventor, | haveby deciars that: 
My reaidence, malling address, and cllizenship are as statad below next lo my name,
"thelteve | wm the original,first and sole invantor (if only one name(s fisted below) of an original, first and joint Inventor (if plural
names gre listed below) of tho subject matter whith Is claimed and for which 8 patent Is sought oh the invention entitled:

MULTIFUNCTIONAL CHARGER SYSTEM AND METHOD    

 
  
  

  
  
  

 

 “Title of ihe Invention)
the specification of which a

Cj is attached heralo
. oR ; E . j Pa - E "
‘was filed on (MMIDDIVYYY)|09/01/2002 aa United States Applicaticn Nurnbar or POT international

Anpication Number|10/087,829 chd was amended on (MMIDDIYYYYS[{if applicable),
| hereby stata that | have reviewad and understand tha contents of the above Identified specification, Including the claims, as
amended by any amendment specifically referred to above.

| acknowledge the duty te disclose Information which isoeto patentabtlity as defined In 37 GFR: 1.56, including for continuationpeat apprealinrs malarialeewhich becamePemlj@ between the filing date of the piter application and the nattanal orT international filing date conlinuationin-pa

1 hereby clalm foreignAepost nefits under 45 U.8.G. 11 (d} or aeany forelgniapplicalton(s) for patent, Inventorsor arebreeders 1 h rita), S65(a) of an rectatDnetieha1 applicatlmawntdo rala Us1 ane county atherthan the Unitad Staios of America, sted below and so Wentified be: sa oe atobe application forponeBeInventors_pay beegers(ane oarimicale(e),OFor oryPCT intemational epicaton aying! Beyat date befora that of the 
   

(Page 4 of 2]

Burden Hour Statement:atorm {g estimated to take 21 minutes to complete. Time wilt vary depending upon tho neds of the individual oaso. Any convents onthe amount ef ime you are taquired to complete this form should be gent to the Chie! Informalion OMicer, U6, Patent and Trademark Olfica, Washington, OC20231, [0 NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND Ta): Assisian! Commissioner for Patents, Washinglon, OC 2023).
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PTO/SB/OI (03-01)
Approved for uae through 10/91/2002, OMB 0451-0032

U.S, Patent and Tradomerk Office: U5, DEPARTMENT OF COMMERCE
dio a coftection af Information unites ft cantatas 5 valid OMB contre! number.

Dikect att comespondence to: [} eae[i OR * Gorraspondance address below
F. Drexel Feeling, Esq.

Narre iit a

Jones, Day, Reavis & Pogue

Address North Point, 901 Lakeside Avenue

_| Tolaphona ' Fax

| hereby dactare thal all statements made hereln of my own knowledge are tree and that all statements made on information and bellef
are believed io be tus; and further (hat these staterienls were mada with the knowledge What wilful false statements and the like so

made arees by fine or imprisonment, or both, under 14 U.6.G. 1004 end thal! such willful false statements may jeopardize thavalidity of he application or any patent lesuad therean,

NAME OF SOLE OR FIRST INVENTOR : C} A patition has been filed for this.unsigned Inventor

Given Name Daniel M. ' Farnily Name FISCHER
{first and middle [if any}} ' ar Sumama

; f/f{ :
Sams. 22K eee om Mar | 25.92

Residence: City = State ount Cithzenahlp

295 Phillip Street . oN ;gAddrasa wii

Wi .

NAME OF SECOND INVENTOR: A petition has been filed for this unsigned Inventor

Given Nata Dan G, Family Name FADUT:
(first and middie fif any}) or Surname

Inventor's
Signature Date

Waterloo Ontario CANADA Canadian
Residence: City State Countn i Citizenship

Malling Address 229 Phillip Street

ty Stata zip Count

Additional Inventors are baling named on the2_supplemental Additionalinventor(s) sheet(s) PYC/SB/02A attached hereto.
(Page 2 of 2}
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PTOMAOZA (10-00)
. Approve! for use through 10/31/2002, OMB 0651-0032

U.S, Potent and Trademark Office; U.S, DEPARYMENT OF COMMERCE
équired te respond to a collection of Information (ntass It contains a valid OMB control number.

ADDITIONAL INVENTOR(S)

Sa atanSheetage1

HABICHER
Family Name
or Surname

 295 Phillip Street
Mailing Addross

Mailing Address |

Name of Additional Joint Hrwveaitor, if any: [7] A patition has been Med for this ungigned Inventor
Quang A. LUONG

Glyen ey NarneName areNSeh|taventorsae|wertoreaenature

: Maiting Addross te -

- Malling Address

——eeie
Name of Additional Joint inventor, if any: [ A potition has bean titadfor this unsigned inventor

Jonathan T, MALTON :
Givan Family Name
Name { o7 Surname

haAhi
Residence; Git Count Citizenship

295 locas Streetailing Addres:

Mailing Address

City Count

' Burden Hour eer: This fore IsiSerene |lotake 21 ee=complete, Time: wit wai upon thes wenaof the individualcase, Anon the amount OW are required ta complete this formshould-be vent tothe Chief Ini Resshoy Meer, U. an{ and Trademark Office, suingOC 20231. DONorTeenFees:OR COMPLE TED PORMS TO THIS ADDRESS, SEND TO; Assistant Comnmissl von far Patenis, Washington, pC 2023
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“| OS39 tee =

Unite Staves PATENT AND TRADEMARK OFFICE BsSooeeFashanD2f ¢MMESS10)

“}

Neen ron Parents
UNITED Svares Parent Ave TraneMannt OFFiotWasHIngTen, OC, 224!wereUILO.99¥ 

DAN G. RADOT
300 REGINA STREET, NORTH... .
BUILDING 1, APT 207

WATERLOU,, hel i Be. COPY MAILED
In re Application of SEP 0 9 2002
Fischer, et al. whores

ermre No. 10/087,629. Filed: March 1 =.eereoeoe LETTER = OFFICE OF PETITIONS

Sees Docket No. 5595255012294For: MOLTIFUNCTIONAL CHARGER SYSTEM:
AND METHOD

Dear Sir: —

You are named as an inventor in the above-identified United
States a Ripeeetlen filed under the provisions of 35 U.S.C.116 (United States Code) and 37 C.F.R. § 1.47(a), Rules of
Practice in Patent Cases. Should a pea be granted on theapplication you will be designated therein as a joint inventor.

' As a named inventor you are entitled to inspect may paper in the
file wrapper of the application, order eaptes of all or any partthereof (at a prepaid cost as_per 37 C.F.R. § 1,19) or make your
position of record in the application. Alternatively, you may
arrange to do any of the preceding through a registered patent
attorney or agen resenting written authorization from you. Tf
you care to join the application, counsel of record (see below)
would presumably assist you. Joining in the application would
entail the filing of an BPRECPEAAER oath or declaration by youpursuant to 37 C.F.R. § 1.63.

Telephone inquiries regarding this communication should be
directed to the undersigned at (703) 305-0310. Requests for
information pegaey your ar lication shouid be directed to theFile Information Unit at (70 , 308-2733, Information regarding
how to pay for and order 4 copy of the application, or a specificaper in the apelicatign should be directed to Certificationivision at (703) 308-9726 or 1-800-972-6382 (outside the
Washington D.C. area).

Petitions Attorney
Office of Petitions :
Office of the Deputy Commissioner

for Patent Examination Policy

cC: EF, Drexel Feeling, Esq.

Jones, Day, Reavis & ee301 Lakeside Avenue/North Point
Cleveland, OH 44114

DOCKETED _
COPY TO CLIENT

FISI00001167
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PATENT

Attorney Docket No. 555255012294

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re applicationof DanielM, Fischer, Dan G. Radut, Michael F, Habicher, Quang A.
oe Luong, Jonathan T, Malton

Serial No.a> 10/087,629
fia ee - Marcha 1, 2002
“Fors. MULTIFUNCTIONAL CHARGER SYSTEM AND METHOD

Art Unit: ia 2 £8 cB e Not yet assigned
Examiner; 9 Notyet assigned

” ASSISTANT COMMISSIONER OF PATENTS
WASHINGTON,D.C. 20231

_ PETITION FOR FILING BY OTHER THAN
- ALL THE INVENTORS UNDER 37 CFR § 1.47.

kare In accordance with 37 CFR § 1.47 and MPEP §409.03(a) and (d), applicants —
Fischer, Habicher, Luong, and Malton hereby petition the Assistant Commissionerto accept the.

filing of this patent application on behalf of themselves and the joint inventor, Dan G, Radut,

who refuses to join in the application for patent. The petition fee of $130 under 37 CFR

§ 1.17(1) accompaniesthis petition.
CERTIFICATE OF MAILING

I hereby certify that this correspondence is being deposited with the United
States Postal Service as first class mail in an envelope addressed to:
Commissioner for Patents, Washington, D.C, 20231 on the date indicated
below,

jeay
 

Name

Date Signature

Page | of 2
CL.692976v1
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As required by MPEP § 409.03(4), applicants enclose herein proofof the refusal

of Mr. Radutto execute the application papers, in the form of a Declaration of David B, Cochran

to whom the refusal to sign was made. In the Declaration, Mr. Cochran states that a bona fide

attempt was made to present a copy of the application papers to Mr. Radut, and that Mr. Radut

refused to sign the application papers, The Declaration by Mr. Cochran is deemed bythe

applicants 'to besufficient proof of the refusal of Mr. Radutto sign.
| ” Iwaecordance with MPEP§ 409.03(a) and (d), a Declaration signed by

MessiAidinen: Fischer, Habicher, Luong and Malton with the signature block of Mr. Radut left

- blank is enclosed herein. The last known address ofMr. Radutis "300 Regina Street, North,

-.. Building 1, Apt: 1207, Waterloo, Ontario N2J 388 Canada."

'. The Assistant Commissioner is hereby authorized to charge any additional fees

which may be required by this paperonly to Jones, Day Reavis & Pogue Deposit Account No.
§01432, order no, 555255012294.

; Respectfully Submitted,

eaB, Cochran
Registration No, 39,142
JONES, DAY, REAVIS & POGUE
901 Lakeside Avenue/North Point
Cleveland, OH 44114
(216) 586-3939 

Page 2 of 2
CL-692976v1
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PATENT

Attorney Docket No. 555255012294

‘IN THE UNIFED STATES PATENT AND TRADEMARK OFFICE

In reapplication of Daniel M. Fischer, Dan G. Radut, Michael F. Habicher, Quang A,
o as a ~ Luong, Jonathan T. Malton

Serial Noxn= 100087,629

Filed: ce Mate 12002
For! e Seen - MULTIFUNCTIONAL CHARGER SYSTEM AND METHOD -
‘Art Unit ‘ et i : as Notyet assigned
Examiner: : | es Not yet assigned
ASSISTANT COMMISSIONER OF PATENTS |
WASHINGTON,D.C. 20231

DECLARATIONOF DAVID B, COCHRAN

Thereby declare and state as follows: |
~ 4. T represent Research In Motion Limited ("RIM") in connection with the

shovetesareiiad patent application. This application namesfive inventors, Daniel M. Fischer,

Dan G.Radut, Michael F. Habicher, Quang A, Luong, and Jonathan T. Malton.

; oF 2. Four of these inventors, Fischer, Habicher, Luong, and Malton, have
signed the Declaration and Power of Attorney documents, which is being submilted to the

USPTOalong with this paper. Mr, Radut, however, whois no longer in the employ of RIM,

refuses to sign the documents despite the fact that he signed an employmentcontract when

beginning his employ obligating him to assist RIM in pursuing any such applications, even after

his employment had ceased.
3 Prior to filing this application, a copy thereofwasprovidedto each of the

named inventors for their review and approval, including Mr. Radut.

P f2CL-€69297001 age lo ,
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4, On May2, 2002, another copy of the application, along with the

—* and PowerofAttorney, was mailed to Mr. Radut’s home address. Mr. Radut refused

to sign the documents.

§. Between May 8 and May 15, 2002, Mr. Radut was contacted by telephone

on several senions regarding his willingness to sign the Declaration and Power of Attorney,

"and herefused todoso.

| 6. On June 19, 2002, I forwarded another copy of the application and the
. Declaration “ Powerof Attorney to Mr, Radut, again asking that he sign and return the papers,

by June 97, 2002.1 also called him on his home phone number to inquire as to whether he would

be signing and returning the papers, He has refused to return any ofmy phone calls ar to retum

the papers, ater.

| oe 1. ~Thelast sain address ofMr, Radut is 300 Regina Street, North,
| Building 1; Apt. 1207, Waterloo, Ontario N2J 3B8,

8, Thereby declare thatall statements made herein of my own knowledge are

_ true shi thnk all statemeiits made on information and beliefare believed to be true; and further
that these statements were made with knowledgethat willful false statements and the like so

made’are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the

United States Code, and the such willful false testimony may jeopardize the validity of the

application or any patent issuing thereon.

vid B, Cochran

a 2CL-692970¥1 ae = et
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PTO/SB/M14 (07-07)
Approved for use through 06/30/2010. OMB 0651-0032

US, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMS control number.

Attorney Docket Number|10254-US-CNT4(4214-01509)

Application Number

System and Method for Charging a Battery in a Mobile Device

 

 
 

 

 
Application Data Sheet 37 CFR 1.76

  
 

 

Title of Invention

The application data sheet is part of the provisional or nenprovisional application for which itis being submitted, The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office aa outlined in 37 GFR 1.76.
This document may be completed electronically and submitted to the Office In electronic format using the Electronic Filng System (EFS) or the
document may be printed and included in a paper filed application.

 

Secrecy Order 37 CFR 5.2
Portions orall of the application associated with this Application Data Sheet mayfall under a Secrecy Order pursuant to
37 CFR 5.2 (Paperfilers only. Applications that fallunder Secrecy Order may not be filed electronically.)IamssrttarerashidraeerPL WARIS APRPASM UPS SGPSSLAARRALALAPSE eredcandieeaeenoteteupsatinetieneniineeaghntimecemaintdnstsabegmneeatiteent

Applicant JMAvOR:
A licant 1 oe es Pecimnaesaera a [Remove |Applicant Authority eres (Legal Representative under 35 U.S.C, 117 (©)Party ofinterest under 35 U.S.C. 116
Prefix Given Name Middle Name Family Name Suffix|
_ “Daniel A OO FISCHER - —_—

Residence Information (Select One) ©) US Residency (@) Non US Residency () Active US Military Service
City | Waterloo Country Of Residencei|CA

 

  
 

 
 

 

  
 

 

 

 

 

 

 

  

  

Citizenship under 37 GFR 1.41(byi|CA
|MailingAddressof Applicant: -

Address1 |205 Philip Street
Address? ~ ~ ~

city | Waterloo|~~~+'| State/Province| ON :
Postal Code Nak. 3Wé Countryi|CA

Applicant 2_ a i _. ___[Remove|
|Applicant Authority @inventor|Cegai Representative under 35 U.S.C. 117 |OParty ofInterest under 35 U.S.C. 118

Prefix} Given Name Middle Name Family Name Suffix
Dan G. RADUT

Residence Information (Select One) ©) US Residency  (@) Non US Residency () Active US Military Service

City|waterioo Country Of Residencei CA 7
Citizenship under 37 GFR 1.41(b}i

|MailingAddressofApplicant: eeeee
Address 1 | 295 Phillip Street
Address 2__ —_ OO eee

City Waterloo State/Province ON

PostalCode N21, 3W8 Countryi CA

Applicant 3 

 

 
   

|Applicant Authority ©@)) Inventor Olegal Representative under 35 U.S.C. "7 (Party of Interest under 35 U. S.C. 116
Prefix) Given Name Middle Name. Family Name Suffix]

Michael F. HABIGHER

|Residence Information(SelectOne) () US Residency (@) Non US Residency () Active US Millilary Service
Gity|Cambridge Country Of Residence!|CA

EFS Web 2.2.2
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PTCVSBMd (7-07)
Approved for use through 06/20/2010. OMB 0651-0032

US, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1996, no persons are required to respondto a collection of information unlass it contains 2 valid OMB control number.

Attorney Docket Number|10254-US-CNT4(4214-01509)

Application Number

 

 
Application Data Sheet 37 CFR 1.76
 

Title of Invention|System and Method for Charging a Battery in a Mobile Device

 
Citizenship under 37 CFR 1.44(b}i|CA

Mailing Address of Applicant: 
 

 

  

| Address? ._ | 295 Philip Street
Address 2

City Waterloo State/Province ON

Postal Code N2L 3w8 Countryi CA
Applicant 4 

  
 

 Applicant Authority (s) inventor OLegal Representative under 35U.S.C. 117 OpParty ofinterestunder35U.S.C. 118
Middle Name ‘Family Name Suffix

LUONG

|GityLoa Kitchener —— of Residencei CA
|Citizenship under 37 CFR 1.41(b)i

_MailingAddress of Applicant:

  

 

 

Address 1 295 Phillip Street

Address 2

City|Wo SiaiProvince[ONSSS*d
Postal Gode N2L 3W8 Gountryi|CA

| Applicant 5 [Remove|

Apseme Authority©Tae Olega ioalo under 35 U.S.C. 117 ~~ -[Oparty of Interest under 35 U.S.C. 118
a Jonathan Ti MALTON

~ | Residence Information(Select‘One) ©) US Residency(@)_NonUSResidency () ActiveUSMilitaryService

[city [KitenenereenCaCitizenship under 37GFR1.41(b)i|CA.
Mailing Address of Applicant:
|Address 1 295Phillip Street

"Address 2 EEE

Gity Waterloo ‘State/Province | ON
Postal Code N2L 3ws Countryi|CA

All Inventors Must Be Listed - Additianal Inventor Information blocks may be

generated within this form by selecting the Add button,

 

 

   

 
  

 

 

Enter eitherCustomer NiNumberoor completetheCorrespondence informationsectionbelow. |
For further information see 37 GFR 1.33(a).

[] An Address is being provided for the correspondence Information of this application. 
Customer Number 30652

 
 

EPS Web 2.2.2
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PTCVSBMd (7-07)
Approved for use through 06/20/2010. OMB 0651-0032

US, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1996, no persons are required to respondto a collection of information unlass it contains 2 valid OMB control number.

Attarney Dacket Number pees1509)
 

Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|System and Method for Charging a Battery in a Mobile Device

Email Address —  
 
 
 

Title of the Invention System and Method for Charging a Battery in a Mobile Device 

 Attorney Docket Number) 10254-US-CNT4(4214-01509) | Small Entity Status Claimed [|
Application Type
Subject Matter Utility 

Suggested Class(if any) a
Suggested Technology Center (if any)Total Nurnber of Drawing Sheets(if any) | 4
Publication Information: —

["] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish.|hereby requestthat the attached application not be published under 35 U.S.
[|] ©. 122(b) and certify that the invention disclosed in the attached application has not and will not be the subject of

an applicationfiled in another country, or under a multilateral internatianal agreement, that requires publication at
eighteen monthsafter filing.

| Sub Glass(if any) 

| Suggested Figure for Publication {if any} | 2 | 
  
 

Representative Information: _ og am 

Representative information should be provided for all practitioners having a power of attorney in the application, Providing
this informationin the Application Data Sheet does not constitute a powerof attorney in the application (see 37 CFR 1.32).
Enter either Customer Number or complete the Representative Name section below. if both sections
are completed the Customer Number will be used for the Representative Information during processing.

Please Select One: (s) Customer Number | ©) US Patent Practitioner ©) Limited Recognition (37 CFR 11.9)
_|Customer Number 30652

    
 

Domestic Benefit/National Stage Information: 
This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365(c) or indicate National Stage
entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required by
35 U.S.C, 119(e) or 120, and 37 CFR 1,78(aX2) or CFR 1.78(a)(4), and need not otherwise be made part of the specification, 

  

 

 

Prior Application Status|Patented Remove

Application it Prior Application Filing Date Issue DateNumber | Continuity Type Number (YYYY-MM-DD) Patent Number (YY¥Y-MM-DD)
| Continuation of 11749680 2007-05-16 7493233 2008-11-18

Prior Application Status | Patented |  

  
 

 

 
 

    

Application | Prior Application Filing Date Issue DateNumber BASES Tne Number (YYYY-MM-DD)|PatentNumber|(yyyy-MM-DD)
41749680 | Continuation of 11475885 2005-07-06 7239111 2007-07-03

BFS Web 2.2.2
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PTCVSBMd (7-07)
Approved for use through 06/20/2010. OMB 0651-0032

US, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1996, no persons are required to respondto a collection of information unlass it contains 2 valid OMB control number.

Attorney Docket Number pees1509)
 

Application Data Sheet 37 CFR 1.76
 

Application Number 

Title of Invention|System and Method for Charging a Battery in a Mobile Device
 

  
  
 

  
  
  
 

 

 

Prior Application Status) Pending Remove

Application Number Continuity Type Prior Application Num ber| Filing Date (YYYY-MM-DD)
Continuation of 12268297 2008-11-10

  Prior Application Status|Patented

Application 38 Prior Application Filing Date Issue Date
Number Continuity Type Number (vYYY-MM-Db)|Patent Number|pyyyy_MiM-DD)

‘ - * "|. Continuation of | 11749680 2007-05-16 7453233 2008-11-18

Remove  

 
 

    

 
 
 
 

Prior Application Status|Patented

  
 

 
 

 
  

Issue Date 

 
 

 
Application . Ps volar ie E Prior Application Filing Date

Number...’|°° Gomtinulty Type (vYYY-MM-DD) (YYYY-MM-DD)
11749680 Gontinuation of 11175885 2005-07-06

 

 
 

_ |Prior Application Status|Patented  

  
 

     

    
 

  
 

   

 

  
 
 

 
  

 

 Application oad Prior Application Filing Date issue Date
Number Continuity Type Nomber (vYY'Y-MM-DD) Patent Number (YYYY-MM-DD)

10087692 _|non provisional of 60273021 oe 2001-03-01 6936936 2005-08-30

Prior Application Status|Patented
Application [ny ~|Prior Application Filing Date issue Date
urate: Continuity Type te Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD}

10087692 non provisional of 60330486 2001-10-23 6936936 2005-08-30

Additional Domestic Benefit/National Stage Data may be generated within this form
by selecting the Add button.aea

Foreign Priority Information: .
This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for whichpriority is
not claimed. Providing this informationin the application data sheet constitutes the claimfor priority as required by 35 U.S.C. 119(b)

* | and 37 CFR 1.55(a),

Application “ne Country i ParentFil ing Date (YYYY-MM-DD)
Additional Foreign Priority Data may be generated within this form by selecting theAdd button. |

Assignee Information:
Providing this information in the application data sheet does not substitute for compliance with any requirement of part 3 of Title 37
of the CFR to have an assignment recorded in the Office.

 

 

  

 

Assignee 1 Remove
If the Assignee is an Organization check here. 

 
 
 Organization Name

 
Research In Motion Limited

» EPS Web2.22
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PTCVSBMd (7-07)
Approved for use through 06/20/2010. OMB 0651-0032

US, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1996, no persons are required to respondto a collection of information unlass it contains 2 valid OMB control number.

Attorney Docket Number|10254-US-CNT4(4214-01509)

Application Number  
 

  
 

   
 

Application Data Sheet 37 CFR 1.76
 

 

Title of Invention|System and Method for Charging a Battery in a Mobile Device

|Mailing Address Information: ss
Address 1 295 Phillip Street
Address 2

City Waterloo 
 
 

 

Postal Cade N2L 3W8

Fax Number
 
  Phone Number

Email Address

 
|Additional Assignee Data may be generated within this form by selecting the Add

[ton | |

: Signature: a
A signature of the applicantor rapresartative is requirediin accordance wath 47 CFR 1.33 and 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

(J. Robert Brown, Jr/

  

 

 
  

  
Signature Date (YYYY-MM-DD)} 2010-02-26

 
 

 

 
First Name.. “J. Robert : | Last Name|Brown, Jr. Registration Number

This collection ofinformation is requifed by 37 CFR 1.76. The information is required to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to lake 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amountoftime you require to
complete this form and/or suggestions for reducing this burden, should be sent to the ChiefInformation Officer, U.S. Patent and
Trademark Office, LS. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2.2.2
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Privacy Act Statement

 
 

 
 
 

 
 
 

 

 

 
 

 
 
 

 

 

The PrivacyAct of 1974 (PLL. 93-578) requires thal you be given certaln information in connection with your submission of (he attached form related to
@ patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.S.C, 2(9)2); (2) furnishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you da not
furnish the requested Information, the U.S. Patent and Trademark Office may not be able to process and/or examina your submission, which may
result in termination of proceedings or abandonment ofthe application or expiration of the patent.

‘The information provided by you in this form will be subject to the following routine uses:

4: _.. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C. $524), Recards from this system of records may be disclosed to the Department of Justice to determine

wheather the Freeciont of Information Act requires disclosure of these records.

ae A record from this system of records may be disclosed, as a routine use,in the course of presenting evidence to a court, magistrate, or
. administrative tribunal, including disclostres to oppesing counsel in the course of settlement negotiations.

3. Arecerdin this system of records may be disciosed, as a routine use, to a Member of Congress submitting a request involving an
’ Individual, to whom the record pertains, when tne individual has requested assistance from the Member with respect to the subject matter of* the recard.

4 A recordinthis system of records may be disclosed, a3 a routine use, to a contractor of the Agency having need for the information in
order to perform a contract. Recipients of information shall be required to comply with the requirements ofthe Privacy Act of 1974, as
amended, pursuant to $ U.S.C. 562a(m).

“ 5... .. Arecord related to an Intemationat Application fled under the Patent Cooperation Trealy in this syetem of records may be disclosed,
asa routine use, to the Intemational Bureau of the World Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

6, A record in this system of records may be disclosed, as a routine use,to anotherfederal agencyfor purposes of National Security
review (36 U.S.C, 181) and for review pursuant to the Atomic Energy Act (42 U.S.C, 218(c)).

te A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.8.C. 2904 and 2906. Such disclosure shail be made in accordance with the
S58regulations governing inspection of records for this purpose, and any other relevant (.e., GSA or Commerce) directive. Such
disclosure shall not be used to make ceterminations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursual
to 35 U.S.C, 122(b) or issuance ofa patent pursuant to 35 US,C. 151. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned orin which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

a. A racord from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency,if the
USPTO becomes aware of a violation or potential violation of law or regulation.
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sons are required to respond to a collection of information unlessit displays a valic OM3 contral number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Dacket Number

  
  
  
  

 

Substitute for Form PTO-B7S 1 217 1 4 204

APPLICATION AS FILED — PART | OTHER THAN
(Column 1) (Column 2) SMALL. ENTITY OR SMALL ENTITY

RATE (8) FEE (8)FOR NUMBER FILED

  
 

 

      

BASIC FEE 7C7 OF 1.18. Ee wa|320
SEARCH FEE Pe wa [540
EXAMINATION FEEorem 11800.69 Pom wa|0|
TOTAL CLAIMS 'romeats1Sed-||®||on} 2[|
INDEPENDENT CLAIMS + aims| |e|| [sm[me|

; If tho specification and drawings exceed 100
APPLICATION SIZE sheats of paper, Ihe application siza fea due is
FEE ’ $260 ($120 for small entity) for each adoilional

44 it Wits 60 sheets or fraction thereol, Soo
TSA 35 U.S.C.41(a)(1)(G) ane 37 CER
MULTIPLE DEPENDENT GLAIM PRESENT(97 CFR 1.18G)) ae ee

* ifthe difference In column1 is less than zero, enter "0" in column 2, TOTAL fe TOTAL 1310
APPLICATION AS AMENDED - PARTII OTHER THAN

 
  
  

 

SMALL ENTITY

  
{Column 1) (Coluran 2) (Column 3}

CLAIMS pany
REMAINING PRESENT. AFTER PREVIOUSLY EXTRA RATE (5) —PAID FOR 

}
dependent

107 GER 1.48{h))
Application Size Fee (37 GFR 1. 16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 GFR 1.164)

(Column 1) .(Column.2) (Column 3)
CLAIMS HIGHEST

NUMBER PRESENT
PREVIOUSLY EXTRA earPAIO FOR

REMAINING

Total :
leraerent(ee

Tota
{97 CFR 1.49

2

AMENDMENTA
NIA

TOTAL
>oa 4 mn mm

 
 
  
  
 

RATE(3) TIONAL
FEE (3) 

9 “i

AFTER,

Independent
a7 CFR 1.14¢hy)

Application Size Fee (37 CFR 1.16(s)}
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM(37 CFR 1,16())

AMENDMENTB
 >N
 2

ADD'T FEE

 
* If the entry in colurnn 1 is tess than the entry in column 2, write “Qin column 3.

** |f the “Highest Number Previously Paid For’ iN THIS SPACEis less than 20, enter "20".
“+ ifthe "Highest Number Previously Paid For, IN THIS SPACEis less than 3, enter "3",tha “Highes| Number Previously Maid For’ (1 otal of independent) 1s the hignest number found in the appropnate box in colWmn 1.

This collection of informatonis required by 37 GFR 1.16, The information is required to obtain of retain a benefit by the public which is to file (and by the
USPTO io process) aft application. Gonfidentiality is governed by 35 U.S.C 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will wary denending upon the individual case. Any comments .
on the amountof time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S, Patent
and Trademark Office, U.S, Department of Commerce, P.O. Box 1450, Alexandra, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissionerfor Patents, P.O, Box 1450, Alexandria, VA 22313-4450,

  

Ifyou need assistance in completingthe form, call 1-890-PTO-91 99 and seleel option 2.

FISIO0001178

Huawei v. FISI Exhibit No. 1002 - 208/208


