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(57)° The present invention rélates to a charging cir-

euit (1) for charging a mobile terminal (2) of a wirelaas

-telecommunication system through a USB interface of

a tomputer (3), with first connection means (4) for con-

' nection with the USB interface of a computer (3). sacond
~ gonnection means (5} for connaction with a mobile tar-

minal (2} to ba chargad, and adaptation means (6; 7; 8)

.(54) Charging circuit for charging a mobile terminal through an USB interface

for acdlapting power receivad from the USB interface to
the power requirements of a moblle 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 prasent invention en-
ables charging of a mobile terminal through a USE in-
terface of a computer in a simple and flexible way.
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Description .

[0001] The presentinvention relates to a charging eir-
cuit for charging a mobile terminal of a wirslass telecom-
munication system through a USB Interface of a com-
. puter and to a mobila terminal for a wireless telecom-
© munication systern adapted to be connected to and
charged by such a charging clrcult.
[0002] Charging circuits for charging batteries ot ac-
cumulators of mobile terminals are known in the art, For
- example, US 5,870,616 discloses a specially desighed
- PCMCIA card comprising a charging circuit for charging
- the battery of a cellular phone and an adapter cable hav-
" Ing a battery characteristic encoder integrated at one
“end. However, a PCMCIA 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 cireuit 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 ean be used with dlf-
- ferent kinds of computers in a simple and effective way.
" [0004) The abaveobjectis achieved by acharging ¢lr-

- euit for charging a mabile terminal of a wireless telecom- -

- munication systam 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 power re-
_ceived from said USB interface to the power require-

_ments of a mobile terminal to be charged.
.. [0005] Mostofthe available computers, such as PCs,
.- laptops, notebocoks and the like, are equipped with a
- USB intetface (universal serial bus interface) far con-

" nection with other devices. The USB interface is realised

~ with a standardised USE port inthe computers, to which

- a corrasponding USB plug from a USB datacable is con-
nected. Tha USB interface comprises four lines, namaly
two data lines, one power line and one ground line. The
charging clrcult according to the present Invention there-
fore presents a vary flexible and universally usable way
of charging a mobile terminal of a wireless telecommu-
nication system. Particularly, the charging cireuit ac-
cording to the present invention has the advantage that
a mobila 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 interhationally used and stand-
ardised way ot connecting devices to computers.
[0008] Advantageously, the adaplalion means of the
charging circult according to the present invention com-
prises a current limiter to limit the current raceived from
the USH interface to a maximurm charging cutrent of the
mablie terminal. The current limiter Is advantagsous In
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respect of protection against TOMA bursts and other
kinds of bursts used in the mabile terminal for the wire-
less transmission of data. Further advantageously, the
adaptation means camprises a short cireuit pratection
means for protecting the mobile terminal andfor the
computar against short circuits. Further advantagaous-
ly, the adaptation means comprises a voltage regulator
for regulating the voltage received from the USB inter-
face to the charging requirements of the mobile terminal.
The voltage regulator is particularly advantageous for
stabilising the valtage supplied to the mobile terminal,
[0007] It has to be understood, that in the present ap-
plication, the expression charging a moblle terminal
means charging of the battery or the accumulator of a
mobile terminal.

[000B] Further advantageously, the first cohnection
means is a USB cable for connection with a USB port
of the computer and the sacond connection means Is a

mobile terminal cable for connection with a correspond-

ing data input/output and charge port of the moblle ter-
minal. Here, the charging circuit according lo the
presant invention Is an independent device with respec~
tive cables for the connection with the computer and tha
moblle terminal. Alternatively, the charging circult ac-
cording to the prasent invention can be bullt in the mo-
bile terminal or the computer to that an integrated solu-
tion is realised. In further alternative solutions, the
charging circuit according to the present invention could
have a USB pott as the first connectlon 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 clreuit and the charging cir-
cuit and tha mobile terminal. A further advantage of this
golution is that the charging circuit according to the
present invention could be used with different kinds of
maobile terminals having different kinds of data input/out-
put and charge ports for the connection with the charg-
ing circuit.

[0008] Further, the charging circuit according to the
prasent invention advantageously comprises adata line
for transmitting power supply status Information fromthe
computer to the mobile terminal. The charging circuit ag-
cording to the present invention as described above
does not necessarily need to enable a gata transfer be-
tween the computer and the mobile terminal and the
conversion and adaptation of powar received from the
computer to the power requiremants for charging the
mablle terminal ls gensrally sufficient for the purpose of
the present invention. However, the communication of
data betwzen the computer and the mobile terminal is
necessary for embodiments in which the charging of the
maobile terminal is controlled in dependence of the slatus
of the power supply of the computer,

[0010] The above object is further achieved by a mo-
bile terminal for a wirsless telecommunication eystem
according to ¢laim 8, which comptrises a battery provid-
ing power aupply, 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 bat-
tery from a USB interface of a computer.

[0011] The battery of the mabile terminal according to
the present invention which is to be charged by the
charging circult as above described, is for sxample part
" of a removable battery pack or accurnulater of the mo-
. bile terminal. The connection means of the mobile ter-
minal adapted to be connected to the inventive charging

" aireuit s for example a data input/output and charge port

of the moblle terminal, which serves also tor ather pur-
poses, such as connecting a hands free kit or the like,
" The control means for controliing the charging of the bat-
- “tery is for example the cantral control microchip or mi-
-croprocessor of the moblie terminal responsible tor con-
© trolling the common functionalities. The wireless tele-
" communieation system, In which the moblle terminal ac-
. cording ta the present invention operates, can for exam-
" ple be the GSM and/or the UMTS and/or any other wire-
_ leas telecommunication systsem. .
. [0012] Advantageously, the contro! means of the mo-
.. bile terminal detects the charge level of the battery and
- eontrols the charging of the battery from a USB intarface
through a cannected charging circuit on the basis of the

- detected charge level. Heraby, 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 shout 5% of the entire battery capacity. In this
. example of the mobile tarminal according to the present

K invention, charging of the battery is performed only on

- the basis of the charge level of the battery and nc further
other [nformation s used. Thus, the charging clreuit can
- be reduced to the pure power conversion and adapta-
tlon function in order to delivar the specific voltage and
“current to the mobile terminal. The charging process is
' only controlled by the mobile terminal itself and not by
the computer or the user. Alternatively, the charging eir-
 euit can, additionally to the power linas, 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 interfacs, while atthe same time
the data communication, for example for downloading
ar uploading data from and to the computer, can be per-
formed.
[00713] In a further alternative example of the mobile
terminal according to the prasent invention, the control
means is adapted to receive a powsr supply status in-
formation of a computer through a connected charging
clreuit and controls the charging of the battery from a
USB Interface of the computer through the connected
charging ¢lreuit on the basis of the received power sup-
ply status Information. Here, charging of the battery of
the mobile terminal is performed cnly if the received
power gupply statug 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 recaived power supply
statug information indicates that the computer is con-
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nected to and powered by an external pawer supply. In
this case, the battery of the mobile terminal /s 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 charge level of
the battery and charges the battery if the received power
supply status information indicates that the computer is
powered by an internal power supply and that the de-
tected charge |evel is below a pre-set value, The pre-
set value is advantageously about 5% of the entire bat-
tery capacity. Here, in order to save power for the com-
puter, the battety is anly charged If its charge levelis so
low that there is a risk that the mobile terminal cannot
be further operated due to a lack of power. The last case
Is particularly applicable to mobile computers, such as
laptops, notebooks and the like, which have an internal
power supply In form of a detachable battery pack, an
accumulator or the like. Here it is very important that the
power resources of the computer as well as the mobile
terminal are carefully controlled to ensure proper oper-
ation.

[0014] [t s to be noted that in the example of the mo-
bile tarminal controlling the charging of its battery on the
basis of a power supply status Infarmation received from
the computer, the computer needs an appropriate driver
software which detacts the power status of the computer
and tranamits a corresponding information via the USB
interface to the mobile terminal. Hareby, the data line of
the charging circuit according to the present invention
usec for the tranamiasion of the powsar supply status in-
formation between the computer and the moblle termi-
nal can also be used for the communization of down-
lead/upload data and the |ike.

[0015] In the following description, the present inven-
tion Is explained in maore detall In relation to the enclesed
only Figure 1, which shows a schemalic block diagram
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 according to the present invention for
charging a mobile terminal 2 of & wireless telecommu-
nication systetn through a USB interface of a computer
3. Fig. 1 thereby shows an embodiment In which the
charging gircuit 1 comprises a connection cable 4 con-

nected to the computer 3 and a connection cable Scon-

nactad to the mobile tarminal 2. In another embodimant
of the charglng circuit 1 aceording to the prasent inven-
tion, the sonnaction cables 4 and & can be separate de-
vices to be detachably connected to the charging circuit
s

[0017) The connection cable 5 connecting the charg-
ing ecireuit 1 and the computer 3 is a USB dala cable
(univergal gerial bus data cable), which comprises at
least one dataline 4z, one power line 4b and one ground
line 4¢. The power line 4b is considered for powering
USB devices and delivars usually 5Y + 6% voltage and
S00MA/100mMA current so that the charging specifica-
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tions of most mobiie terminals for wireless telecommu-
nication systems, such as the UMTS and/or the GSM
systam, are met,
[0018] The charging circuit 1 comprises adaptation
means for adapting the power received from the USB
intarface of the computer 2 o the powar requiremants
. of the mobile terminal 2 to be chatged, The adaptation
- means hereby comprise a current limiter 6 to limit the
ourrent in the power line 4b to the maximum charging
_current of the mabile terminal 2. The adaptation means
. further comprise a short circult protection means 7 for
protecting the mobile terminal 2 and/or the computer 3
against short circuits. The voltage received from the
- USE Interface Is regulated by a voltage regulator 8 to
. meet the charging requirements of the mobile terminal

e i
' [0019] - The connection cable 5 betwéen the charging
circuit 1-and the meblile terminal 2 comprises at least

- ohe dgata line 5a which is connected to the data line 4a

~ofthe connection cabla 4 9o 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 comprigses a connector plug 13 for connection
~ with a input/output and charge board 12 of the moblle
- terminal 2. Heraby, the power line 5b and the ground

" . line 5c are connected to a battery 11 of the mobite ter-

" minal 2. The battery 11 can be an integral batlery or a
' removable battery/accumulator. Further, tha data line5a

s herewith connected to a control means 9 ofthe mobile .

_ terminal 2, which is connected to & memory means 10

for storing data and/or software application programs.

- The contral msans 9 contiols the charging of the battery

“11 from the USB interface of the computer 3 through the
- charging cireult 1,

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

- by, the power [Ine 4b and the ground lina 4c are con-

' nected to sither an internal battery’accumutator 15 of
the computer means 3 or to an sxternal power supply
socket 16, to which an external power source for the
computer 3 can be connected. Thus, the battery 11 of
the mabile terminal 2 is either chargad from the internal
battery/accumulator 15 of the computer 3 or an extarnal
power supply connected to the external power supply
socket 16 of the computer 3.

[0021] The control means 9 of the mobile terminal 2
can control the charging process of the battery 11 intwo
ways. The first way Is that the charging process is ex-
clusively controlled by the control means 9, which, after
detection that the maobile terminal 2 is connected to a
USE 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 cireuit 1 will then deliver the
specific voltage and current through the power lines 4b,
5b and the ground lines 4¢, 5¢ to the battery 11, The
current limiter and the voltage regulator are thereby seat
to the specific power requirements of the battery 11. In

The USE interface of the computer 3 is realised .

15

20

i)

40

55

case that the charging cireuit 1 is to be used with differ-
ent kinds of mobile terminals 2, the necessary current
and voltage values could for example be externally set
by a user through & corresponding input means to the
charging circuit 1. The power control software for con-
trolling tha charging of the battery is Implamented in tha
memoty 10 of the mobile terminal 2 and used by the
control means 9 for detecting if the mobile terminal 2 is
connected to an USBE 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-
anmple be 5% of the antire battery capacity. The control
means 9 is for example a microchip or a microprocessor
of the mabille terminal 2 which also controls other impar-
tant functions of the moblle terminal,

[0022] In a second way of controlling the charging
pracass of the battery 11 of the moblle terminal 2, the
control means 9 recelves a power supply status Infor-
mation of the computar 3 through the data lines 4a and
5a and controls the charging of the battery on the basis
of the received power supply information. The power
supply status information recaived from the computer 3
indicates if the computer 3 is connected to an internal
battary/accumulator 15 or to an external power supply
via the external power supply socket 16. The power sup-
ply status information is thereby detectad in the compu-
tar 3 by a control means 14 and supplied via the data
line 42 and the data line 5a to the control means 9 of the
mobile terminal 2. In case that the received powsr sup-
ply status information Indicates that the computer 3 is
connected to an extarnzl powaer supply, the control
means 9 charges the battery 11 independent of ita
charge lavel If, on the other hand, the power control
status information indicates that the computer 3 is only
connected to and powered by an internal power supply,
such as the battery/accumulator 15, the control 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 lavel is below a pre-set value, as for ax-
ample 5% of the sntire battery capaecity. Here, the con-
trol means 14 of the computer 3 may for example use
the Microsoft Powar Manager and a further special soft-
ware application, as for example a USE data cable driv-
er, to detect the power supply status of the computer 3
and supply a corresponding power status information to
aconnected mobile terminal 2, Each time a USB cable,
as for example a connection cabla 4 of the charging clr-
cuit 1 Is connected to the USE port 17 of the computer
3, the USRH data cable 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 i3 disconnected, the USE data cable driver will be
automatically closed, Thus, no further special applica-
tions or software is needed on the computer 3 and the
charging cireult 1 can be usad a8 a so-called plug and
play device, Further, the USE data cable driver only runs
whenh a USB data cable |s connectad to the USB port
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17, instead running the whaole time in tha background.
Hereby, computer resourges are saved. The USB data
cable driver could also protect itself at questing and
sending power supply information to a mobile terminal
2 by other drivers of other manufacturers,

.[0023] The presant invention is particularly advanta-
geous, since the battery 11 of the mebile terminal 2 can

" be charged while the user works on the bagis of the data

. connection between the mobile terminal 2 and the com-
. puter 3, for example while down- or uploading data or

the like,

" Claims ..~
1. Charging cireuit (1) for charging 2 mobile terminal
- (2) of awireless telecommunication system through
a LJSB interface of a computer (3). with first connec-
tion means (4) for connection with the USB interface
" of a computer (3), second connection means (5) for
" connection with & mobile terminal (2) to be charged,
L and
 adaptation means (6, 7, 8) for adapting power re-
. ceived rom sald USB interface to the power re-
 quiremants of a mobile tarminal to be charged.

" 2. Charging circult (1) according to claim 1,
characterized in,

" that said adaptation means comprises a current

_limiter (8) to limit the current recsived from the USB
interface to & maximum charging current of the ma-

. blle terminal (2).

3. Charging ciroult (1) aceording 1o claim 1 ar 2,
' characterized in, o
' that said adaptation means comprises a shart ¢it-
" . cuit protection means (7) for protecting the mobile
© terminal (2) and/or the computsr (3) againat short
" circuits.

4. Charging circult (1) according to claim 1, 2or 3,
characterized In,

that said adaptation means comprises a voltage
reguiator (8) for regulating the voltage received
from the USE interface to the charging reguire-
ments of the mobile terminal (2).

5. Charging cireult (1) aceording to one of the claims
1104,

characterized in,

thal said first connection means {4) is a USB cable
for connection with a USE port (17) of the computer
and said second connection means (5} is a mobile
lerminal cable for connection with a corresponding
data input/output and charge port (12) of the mobile
tarminal (2}.

6. Charging clreuit (1) according to one of the claims
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1t05,

characterized by

a data line (d4a, 5a) for transmitting power supply
status information from the computer {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-

ed to a charging circuit (1) according to one of

the claims 1 to 6, and

control means (2) for contrelling the charging

of the battery (11) from a LUSB Interface of a
~ computer (3).

9. Moblle terminal {2) according to claim 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 eircuit (1) on the basls of the de-
tected charge |level

10. Maobile terminal {2) according to claim 9,
characterized in,

 thatthe control means (9) charges said battery (11)

if the detected charge level is below a preset value.

11. Mobile terminal (2) according to claim 10,
characterized in,

that the control means (9) charges said battery if
the detected charge level Is balow about 5% of the
entire battery capacity.

12. Mobile terminal (2) according to claim 8,
characterized in,

that the control means (9) is adapted to receive a
powsr supply status information of a computer (3)
through a connected charging eireuit (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 receivad pow-
ar supply status information,

13. Mcbile terminal (2) according to claim 12,
characterized in,

that the control means (9) charges said battery if
the received power supply status Information indi-
cates that the computer {3) 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) i adapted to datect the
charge level of sald battery and charges sald bat-
tery if the recelved power supply status information

FISI00001120
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Indicates that the computer (3} is powered by an in-
ternal power supply and that the detected charge
level is below a preset value.

15. Mobile terminal (2) according to claim 14,

~ characterized in,

' that the preset value is about 5% of the entire bat-
- tery capacity.

20
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Attorney Docket No, 10254-15-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 Daniel 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 Or'i_Novéfhber' 18, 2008 by Daniel M. Fischer, et al. and entitled

“Multifunction Charger System and Method", which claims priority from U.S. Patent No.

7,239,111 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;936”issued ori August-ad. 2005, by Daniel M. Fischer, et al. and entitled .

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

Provisional Application No. 80/273,021 filed March 1, 2001, by Daniel M. Fischer, et al. |

*and entitled "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, 6t al. and entitled “Multifunctional Charger System and Method" -

and all incorporated herein by reference for all 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 @ 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 power interface 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 oumni’unicafihg and use a separate power interface, such as a barrel

connector, for receiving powet. -

i '[0004] '. It is desirable, however, to have a combined power and data interface. The
mobile d.euit:es that do have combined power and data interfaces typically use non-
standard and somelimes proprietary interfaces. Consequently, combined interfaces for

~a particular ‘manufacturer's. mobile device may not be compatible with combined

interfaces for iobile devices provided by other manufacturers.

[0005] - Although the USB interface can be used as a power interface, the USB is -

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

: apaciﬁcéﬂoh,'typiﬁﬁl USB power source devices, such as hubs and hosts, require that a

'USB device participate in a host-initiated process called enumeration in order to be

compliant with the cu'rre.nt USB specification in drawing power from the USB interface.
Although a mobile device could be adapted to participate in enumeration when drawing
power over the USB interface, it would be preferable in many situations, 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 fo supply power to the

mobile device via a USB interface.

85010 v1/4234.01308
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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
adaptet comprises a plug ‘unit, @ power converter, a primary connector, and an
‘identification subsystern. _The plug unit is operative to couple the 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 requirement to the mobile device. The primary
- gonnector is 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 sijb‘syétém is electrically coupled to the primary connector and is operative

to provide an identification signal,

- [0007]  In accordance with another aspect, a USB adapter for providing a source of '

‘power to a mobile device through a USB port is provided. The USB adapter comprises

‘a plug unit, a pbWer'.'canerter. 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 requirement to the mobile device. The primary

USB connector is 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.
3
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[0008] Another aspect provides a USB adapter for 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 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

 requirement to the mobile device. The primary USB connector is electrically coupled to

the power converter and is operative to couple to the mobile device and to deliver the
_'outpulted p’oWer_ requirement to the mobile device. The auxiliary USB connector has

data lines ti-;at are electrically coupled to the data lines of the primary USB connector.

[0009] - - Yet another aépect provides a method for providing energy to a mobile device

using a USB a'dap'tar"mat comprises a plug unit, a primary USB connector, a power

converter electrically coupled between the plug unit and the primary USB connector, '
‘and an identification subsystem electrically coupled to the primary USB connector. The
| method'comprisihg the steps of coupling the USB connector to the mobile device,

boup!ing 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 to the mobile device, via the identification subsystem and the USB connector, that

is operative to inform the mobile device that the USB adapter is not limited by the power
limits imposed by the USB specification.
[0010] In accordance with another aspect, a powering system for a mobile device

having @ 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 to distribute the energy fo at least one component in the mobile
device and a USB adapter that is operative to couple to the USB connector. The USB
" adapter comprises a plug unit for coupling to a power sacket and that is operable to
feceive energy from the power socket, a power converter electrically coupled to the plug
unit for regulating the received energy and for providing a power requirement to the

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

transmit an identification signal that is operative to identify the USB adapter as not being

limited by the power limits imposed by the USB specification.
~ - BRIEF DESCRIPTION OF THE DRAWINGS

[0011] In order that the invention identified in the claims may be more clearly

_ understood, p'r'efefred'amb'odiments 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. 2is a schematic diagram of a first embodiment of a USB adapter that is -

'coup!ed 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]  Tuming now to the drawing figures, shown in Fig. 1is a séhemat{c diagram of

an" exemplary mobile communication device 10 which has an industry standard

interface.- The mobile communication device 10 is preferably a two-way communication
device haﬁing at least voice or data communication capabilities. Preferably, the mobile
device 10 is ﬁlso"capiable of communicating over the Internet, for example, via a radio
. frequency (“RF") link. 'Exah‘lp'ies-of types of devices that could be classified as a mobile
_.device 10 include a data messaging device, a two-way pager, a cellular telephone with

data messaging cépabilities,' 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

commuﬁibatioh s’ubsystem"u, input/output (*I/Q") devices 16, an industry standard
interface 18 which in this example is a USB port, and a power subsystem 20. The
micropm'cessor 12I 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 /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 means for receiving
power from an external power source. The power subsystem 20 provides the mobile

device 10 with a local power source.

85010 vIF4214,01500
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[0018] The exemplary communication subsystem 14 comprises components such as
a receiver 22, a transmitter 24, antenna elements 26 and 28, local oscillators (L.Os) 30,
" and a processing module such as a digital signal processor (DSP) 32. The particular

design of the communication subsystern 14 and the components used therein can vary.

Ii would be apparent to one of ordinary skill in the art to design an appropriate

communication subsystem uging 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"“-'mohiie_'corﬁhunication system or DataTAC™ mobile communication

| syétém.“whe'réés ‘a mobile device 10 intended for use in Europe may incorporate a
Gener’af Packet Radio Service (GPRS) communication subsystem 14.

.{GO19] " Network access requirements will also vary depending upon the type of

network 34, For example; in the Mobitex and DalaTAC networks, mobile devices 10 are

registered on - the network using a unigue 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

subscriber identity module (not shown), commonly referred to as a SIM card, in order to

operate on a GPRS network. Without a SIM card, a GPRS device will not be fully

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 28 through a communication
network 34 are input to the receiver 22, which may perform such common receiver
functions as signal amplification, frequency down conversion, filtering, channe! selection
and the like, and in the exemplary system shown in Fig. 1, analog to digital conversion.
Analog to digi'taiz'convéfs'ion-of a received signal allows more complex communication
functions such as demodulation and decoding to be performed in a DSP 32, Similarly,

.éignals‘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

corﬁﬁﬁu'nication' signals and also provides for receiver and transmitter control. For
example, the 'gains-'a'ppi‘ied to communication signals in the receiver 22 and transmitter
- 24 ma& be adaptively crantfolled through automatic gain control algorithms implemented
in the 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 conirol basic device operations,
| including at least data émd volce communication applications for example, will normally
be instailed on the mobils devics 10 during manufacture. One such application loaded
" o the mobile device 10 could be a personal information manager (PIM) application,
The PIM'app'Ilicati'on bréferabi}'is an application for organizing and managing user
| inputted data items et ae e-malil, calendar events, voice mails, appointments, and
task items. 'The PIM dat'a. items may be stored in the RAM 38 and/or the flash memory
[003!'4'] 'T.he‘ PIM épﬁiiéa’nﬁon pfeferab!y has the ability to send and receive data items,
Jia the Wireless hetwerc 34; ‘The PIM data items are preferably seamlessly integrated,

Syhc':hrdnized and updated, via the wireless network 34, with corresponding data items

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

“The synchronization of PIM data items is a process by which the PIM data items on the
" mohile 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 onfo the
mobile device 10. For example, applications may be loaded onto the mobile device 10
through the wireless network 34, an auxiliary /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 may install the applications in the RAM 38, the flash
9
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memecry 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 andfor 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 function's' or other financial transactions to be performed using the mobile
device 10.

[0026] ~ The VO devices 16 may be used to display and/or compose data

: 'communic‘atioh'mBSSége's," 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

‘procesﬁéd 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 /O devices 16 such as a display 46. Alfernatively, a
' received signal such as a voice signal can be provided to a speaker 48, or alternatively

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

a data item such as an e-mail message using a keyboard 50 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 |
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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 fo

communicate with similarly-enabled systems and devices.

[0028] - The USB port 18 provides the mobile device 10 with a serial port for linking

directly with other computers td'eﬁmhange data and/or to 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

cain'mun"ica'tion device',' the USB port 18 could be used to allow the mobile device 10 to

synchronize data with a user's desktop computer (not shown). The USB port 18 could

also enable a user to set parameters in the mobile device 10 such as preferences

't'hfbbgh the use of an external device or software application. In addition the USB port

" 18 may also be used to provide a means for downloading information or software to the
mobile device 10 without using the wireless communication network 34. The USB port
.18 can provide a direct and thus reliable and trusted connection that may for example
be used 1o load ﬁh"ancryption- key onto the mobile device 10 thereby enabling secure
device comhunicaﬂon.

[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 werld. In the
exemplary mobile device 10, the USB connector 54 is used to transmit and receive data
from an external data/power source 56, receive power from the external data/power
source 58, direct the transmitted/ireceived data from/to the USB port 18, and direct the
received power to the power subsystem 20.

11
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[0030] The exemplary power subsystem 20 comprises a charging and power

distribution subsystem 58 and a battery 80. The charging and power distribution

subsystem 58 performs many functions. It may be used to transfer energy to the battery
60 from the external data/power source 56 to charge the battery 60 and also to distribute

' 'power to the ‘many po{ﬁrer fequiring components within the mobile device 10. The

charging subsystem 58 m’é'y_be 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
power for the mobile devicé 10 and to charge the battery 60. Additionally, the charging

subsyétem 58 may have the ability to determine if a power source 56 is coupled to the

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

be powered by the battery 60.

[0031] - __The'poWer distributéd by the charging and power distribution subsystem 58

may be derived from 'energy' stored in the battery 60 and/or energy received from the

external datafpower source §6. When the battery 60 is depleted, the charging and
power distribution subsystem 58 transfers energy from the power source 66 to recharge
the battery 60, Optionally, the charging and power distribution subsystem 58 may also

" transfer energy from the power source 58 to other components in the mobile device 10

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

When the data/power source 86 is not connected to the mobile device 10, power for 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 be used to couple the mobile device 10 of fig. 1 to the data/power source 56 of fig.
1.- In this example the adapter 100 is a USB adapter 100 that comprises a primary USB

connector 102, a powér converter 104, a plug unit 106, and an identification subsystem

108. The power converter is a known element in the art and typically includes at least

onie of the following oompc'n'ents: switching converter, transformer, DC source, voitage

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

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

sockets 110N, 110D, :1105, anid 100. Also shown in fig. 2 is an optional auxiliary USB

connector 142 that can be used to couple the mobile device 10 to a data source (not
shown) such as a 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 100 is operéblé 0 provide power to the mobile device 10 through the Vbus and
| Gnd power pins in the USB connectors 84 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 §4 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 power therefrom. For example, the

plug unit 106 can be a two prong or three prong plug of the type used in North America '

that can couple to a North American AC power socket 110N that provides 115 VAC. In

the embodiment shown in figure 2, the plug unit 108 can accept one or more types of
13
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plug adapters 114N, 114B, 114D, and 114 that are configured to couple to the plug unit
106 and are further configured to directly mate with one or more types of power sockets

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

from a power socket 110N, 110D, 110B, or 100, either directly or through the use of a |

plug adapter, and is operativé'to transfer the received energy to the power converter

104.

[003'5] : The ';':oowe'r'c'oﬁvert'er 104 is operative to receive energy from a power socket

110N, 110D, 110B, or 100 and to 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 such as a switching power converter that converts 115 VAC to

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

 cohverts a D.C. input to a D.C. output. The power converter 104 could also be adapted
to accept a 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 !eveté and fre'quenciea to a range that the power converter can accommodate.
The power converter 104 provides its energy output to the mobile device 10 via the

\bus and Gnd pins 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

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

114D, and 114N, the USB adapter 100 can receive energy from a power socket such as

14
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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 ada‘ptér 114N can be releasably attached to the plug unit 106

ihere'by allowing any North Américan power socket 114N to be used as a power source,
When traveling to a locale which does not have the North American power socket 114N,
an alternate plug adapter such as adapters 114, 114B, or 114D may be selected by the
user, according to the pOwer'sodket 110D, 110B, or 100 available at the locale. The

plug adapter - 114,.'1143;'0r-1'140 may then be releasably attached to plug unit 108 in

placé of the pIL':g adébter 114N, thereby allowing the USB power adapter 100 to connect

{0 a local power supply via the local power socket . Various other plug adapters are

erivisioned that can be configured to operate with alternate power sources such as for -

instance car sockets.

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

can selectively use the power provided on the Vus and Gnd lines of the USB connector

B4 to provide power to the mobile device 10, charge the battery 80, 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 power in accardance with 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 infor'me'd that the USB adapter 100 has been coupled to the device 10 and that the

. device 10 ¢an now 'draw power without regard to the USB specification and the USB

specification imposed limits.
[0041] The identification subsystem 108 provides an identification signal to the
mobile device 10 that the power source is not a USB limited source. The identification

signal could be the communication of a single voltage on one or more of the USB data

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

changes, or other types of electrical signals, The identification subsystem 108 that
generates'the identification signal could have multiple types of configurations. In one
embodiment, the identification subsystem 108 comprises a hard-wired connection of a

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

subsystem 108 corhprises a USB controller that is operable to communicate 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 power to 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. ' :

[0043]  The UsB Qada'ptle.r.'i'olﬂ preferably provides a communication path between
| the D*-"én'd D'Jp'lrisbf the Primary USB connector 102 and the D+ and D- pins of the
' 'auxiliary usB connéctﬁr 112. . 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] - ‘Optionially, 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 '

; f sub'system 103 could also provide an identification signal to the device coupled to the
‘atixiliary USB connector 112 to inform that device that the power source is not a usB
limited source. | |

Exemnplary Hustration 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
10 is connected to a power source that is not subject to the power limits 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.

- [0048]  The detection of the identification signal may be accomplished using a variety
of methods. . For exam‘pie,’ the microprocessor 12 may detect the identification signal by
détecting the presence of an abnormal data line condition at the USB port 18. The
detection m‘aﬁz also be a'cdomplished through the use of other device subsystems 44 in
the mobile device 'tlo.',.“l'he preferred identification signal results from the application of

voltége-sign‘als greater than 2 volts to both the D+ and D- lines in the USB connector.

The preferred method of identification is described below in greater detail with reference |

foFig.3. ..

[0047] At step 210, the mobile device 10 detects the presence of a voltage on the
 Vbus line of the USB connector 54 via the USB port 18. At step 220, the mobile device
- ghecks the state of the D+ and D- lines of the USB connector. In the example shown in

the drawings, the D+ and D- 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

determines that the device connected to the USB connector 64 is not a typical USB host

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

10 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 line 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 hcst'or hub weakly holds its D+ and D- lines at zero volts when it is not

connected to another device. The mabile device 10 can then signal the USB hostorhub

{o initiate the enumeration process (step 250) and can charge the battery or otherwise
use power pré:videcl via the Vbus and Gnd lines in the USB connector (step 260) In

accordance with th‘e'pbwer limits imposed by the USB specification. The enumeration

process is typically initiated after 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.
[o049] Therefore, when a USB adapter 100 is coupled to the mobile device 10 and

has been identfied as a USB adapter 100, the mobile device 10 can forego the

enur‘neratib'n'pro'cess"aﬁdMCharg'e negotiation process and immediately draw energy

from the USB power adapter 100 at a desired rate, for instance at 5 unit loads, ie.

- 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 hub is coupled to the mobile device 10, the mobile device
10 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 programmed to identify the USB adapter 100, The mobile device 10
may mistakenly 'ide'ntify the USB'adapter 100 as a typical USB host or hub and await

* enumeration before drawing substantial energy. To guard against this, the USB adapter

- 100 can optibh'ally be"adapféd to function with mobile devices that are not programmed -

to recagnize the USB adapter 100,

[6051}  In that scenario, the USB adapter 100 can be adapted to provide energy to &

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

) connected device for a peﬁod of time before it stops drawing energy due to lack of

enumneration. The USB adapter 100 can optionally provide power for charging a battery

80 in a mobile device by periodically switching the voltages on the Vbus and Gnd lines

 between on and off states. When the USB adapter 100 is coupled to the mobile devics,

thie dentification 'subsyshem 108 can apply an on-valtage (5 V for example) between the

Vbus and Gnd lines. The mobile device will draw energy while awaiting enumeration. '

" After 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 mabile 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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Additional Exemplary Embodiments Of USB Adapters

[0052] Shown in fig. 4 ils a schematic diagram of an additional exemplary -

.amhodiment 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 an identification subsystem 308. The USB connector 302, plug unit

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

pmg';unnjdos.- and identification subsystem 108 which were described earlier with

respect to the first embodiment. Similar to the first embodiment, the additional

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

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, 310B, 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 326 tha't'm'ay be optionally coupled thereto.

'[0053] Thé battery rebeptacle 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 or is 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

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

~ portion is preferably similar in conhstruction and function to the power converter 104 of '

Ith'efi’rstembodimentl._ _ |

'[0055] Preferably, the charging subsystem 316 performs in a substantially similar
manner to charging éubé’ystem-sa of the mobile device 10, But, for efficiency and
simplicity of design, certain aspécts of the dual power converter 304 and the charging
subsystem 316 rna'y.be combined, as both are local to the USB adapter 300.

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

gombinations of mmbohehts described above with respect to the first and additional |

embodiments. Another embodiment of the USB adapter may Include 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 from the USB adapter's power converter made available to it so that

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

~ having multipie 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 host or hub is connected to an auxiliary USB connector. It

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

22
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Conclusion

[0057] The embodiments described herein are examples of structures, systems or -

methods having elements corresponding to the elements of the invention recited in the
~ claims. This written description may enable those skilled in the art to make and use
‘ambodiments 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 structu'l;es, Syste":;ns-of methods that do not differ from the literal language of the
claims, and further includes other structures, systems or methods with insubstantial
.diﬁere'n'ces' from the fiteral language of the claims. Although the embodiments have
been desctibed with reference to the USB interfacs, it is contemplated that the invention
" could be applicable to devices and systems that use other standard interfaces such as

‘the |EEE 1394 interface,
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CLAIMS

What is claimed is: |
' A mobile device, the mobile' device configurable for | use in a wireless
telscommunications network, comprising:
. a Universal Serial Bus ("USB") interface configured to allow reception of a USB

o gl .

é:jchargi'ng subsysfefn. Ehé charging subsystem operably connected to the USB
ihtéﬁéce V-bus power line; '.:

the “cha'rging 's"ubsystei‘ﬁ operably connectable to a battery, and configured to

charge a battery if a battery is operably connected;

Cthe ﬁha‘rg’ihg system' further configured to use power from the V-bus power line '

for the charging of a battery; and,
~ where the mobile device is configured to detect an identification signal at a D+
and a D- data line of the USB interface, the identification signal being different than USB

‘enumeration.

Z 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:

vl _
L 'é ;-‘rh.él‘gliﬂg Si'—l.b.systerh; thé charging subsystem operably connected to the USB
zMerface V-bus power line; - -

s the charging éubsﬁtem-dperably connectable to a battery, and configurable to

Eharg'e a battery; | :

e, the charging.- s'yétém Ifurther configured to use power from the V-bus power line
for the charging of a battery;

. where data lines D+ Iahd D- at the USB interface are configured to receive

sighals;

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

" a microprocessor and memory usable to process the received signals, configured '

'é.Uch that before USB enumeration an identification signal received at the D+ and D-

lines indicating a dhai"ging-cannthion is available is recoghized by the device.

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

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

T The mobile device of claim 5 wherein the identification signal is a resuit of using

g 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 Serial Bus ("USB") interface configured to allow reception

“of a'U'SB cable, and, receiving power on a V-bus power line at the USB interface;

2y providing an operable connection between the power received at the USB

ihtérface on the V-bus power Iihe and a charging subsystem;
having a battery in operable connection to the charging subsystem;

o ~ providing power to the battery using the charger subsystem; and, |

'. _. “detecting an identification signal al a D+ and a D- data line of the USB interface,

the identification sign"ai being different than USB enumeration,

9. The method claim 8 wherein the identification signal comprises a voltage level at -

" |east one data line in the USB connector.

10. " The method claim 8 wherein the identification signal is a result of using a

resistance between fhe D+ and D- data lines.
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11. A method for ¢harging 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
of'é'ljSB cable, and, to receiving power on a V-bus power line at the USB interface;
_: ' prbvidingﬁ an. opér’ébie connection between the power received at the USB
interface on the V-bus power ling and & charging subsystem;
C havin.g a'batte'ry in operable connection to the charging subsystem;
_. - providing power to the battery using the charger subsystem in one of a plurality
of charge modes: . ot

o using a micrcpro'c'ess‘or and memary to process the signals received on the USB

interface data lines, such that an identification signal received at the D+ and D- lines

indicating a ch'arging' connection is 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.

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

resistance between the D+ and D- data lines.
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Attorney Docket No. 10254-US-CNT4
4214-01508

ABSTRACT

~ An adapter for providing a source of power to a mobile device through .an. '
induéﬁy s’fandard port is provided. In accordance with one aspect of the invention, the
adapt'er',. cdmpris'es a piug ‘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 converter is
eélectrically éoupied to the plug unit and is operable to regulate the received energy from

the power socket and fo output a power requirement to the mobile device. The primary
connector is electfica'lly 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 eiéctrically coupled to the primary connector and is operative

to provide an identification signal.
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Systom and Method for Charging
a Battery in a Mobils Device

Inventor(s): Daniel M, Fischer, et al.
Atty. Docket No. 10254-US-CNT4 (4214-91509)
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System und Method for Cherging
4 Battery in a Mobile Device
Inveritor(s); Daniel M. Fischer, ct al,

Atty. Docket No. 10254- US-CHIT4 (4214-01509)
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Syetem and Method for Charging
& Bettery In 1 Mobile Device
Inventor(s): Daniel M. Fischer, ¢t al,
Atty, Docket No, 10254-US-CNT4 (4214-01509)
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Systemn and Method for Charging
n Battery in a Mobile Device
[nventor(s): Danicl M, Eischer, ct ol,
Atty, Docket Mo, 10234-US-CNT4 {4214-01509)
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F. Drexel Feeling, Esq,
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Jones, Day, Reavis & Pogue
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- USA 2 S (218) 586-3839 (218) 579-0212
Country i S i Talephona } Fax

| hersby daclare thal all statements made hereln of my own knowladge are true and that all stalsméents made on information and belief
are believed jo be tue; and further lhat these statements were mada wilh the knowledgs thel willful false statemenls and ihe like so
made are tﬂ.u-'daahalah by fine or imprisormant, or bath, under 18 U.8.G. 1001 end Iha! such willful falee statemants may jeopardize tha
validity of the application or any palent issiad theresn,
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Name £ adfl of Surnama
Inventor's
| Signature_. ) :ﬁzdﬂ;ﬁ% nmq'fb Z‘S/Zudz
. Kitchensr ' | ontarlo CANADA Ganadian
Residence; City State Country Citizenship
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Mailing Address
Mailing Address
Waterloo Oniarlo N2L 3W8 CANADA
City State Country
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ROE3T we
BN Uhite StaTes PATENT AU TRADEMARK OFPICE JoB A5 «qug__g;‘;{_{_’_

< ER Pon P
UNITED DTATES FIATENT ANB TRABEMANY OFFIOE
WASHINGTRN, B/C, 20231

waw uaplo.gay

DAN G, RADUT
300 REGINA STREETiENORTH

PATBRLOG, "ONTARIO W2 388 Y MAILED
CANADA . o COPY MAIL
In re Application of - SEP ¢ 9 2002

Fischer, et al. gt )
Ag{lication No. 10/087,629

- Filed: March 1 2
Attornei Tocket No. 555255012294
For: MOLTIFUNCTIONAL CHARGER SYSTEM:
AND METHOD : :

Dear Sir:

=a ss xe ww AW

LETTER QFFICE OF PETITIONS

You are named as an inventor in the above-identified United
States gatent agplicatien 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 patent be granted on the
applicatioh you will be designated therein as a joint inventor.

" As a named inventor you are entitled to inspect an{ paper in the
file wrapper of the application, order cogies of all or any part

 thereof (at a prepaid cost as per 37 C.F.R. § 1.191 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 ﬁ:esent;ng written authorization from you. If
you care te join the agplication, counsel of record (see below)
would presumably assist you. Joining in the application would
entail the filing of an ap%rcpriate gath or declaration by you
pursuant to 37 C.F.,R. § 1.63.

Telephone inquiries regarding this communicatlon should be
directed to the undersigned at (703) 305-0310. Reguests for
information reqarding your ag lication should be directed to the
File Information Unit at (70 ? 308-2733, Information regardlng
how to_pag for and crder & cop¥ of the application, oxr a specific
Bap&r in the agglicatian should be directed to Certification
{vision at (703) 308-9726 or 1-800-972-6382 (outside the
Washington D.C. area).

Petitions Attoxney

Qffice of Petitions .

Office of the Deputy Commissicner
for Patent Examination Policy

CC: F., Drexel Feeling, Esqg.
Jones, Day, Reavis & Pogue
901 Lakeside Avenue/North Point
Cleveland, OH 44114

DOCKETED
cOPY TO CLIENT
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PATENT
Attorney Docket No, 555255012294

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In te application ot~ Daniel M, Fischer, Dan G. Radut, Michael F. Habicher, Quang A.
. % Luong, Jonathan T. Malton
Serial No. o 10/087,629
Fled: . Mach1,2002
B e - MULTIFUNCTIONAL CHARGER SYSTEM AND METHOD
ArtUhilt‘:._ - g Not yet assigned
Examiner; ' ; Not yet assigned

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

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

In accordance with 37 CFR § 1.47 and MPEP §409.03(a) and (d), spplisscis
Fischer, Hht;ichéf. Luong, and Malton hcreby petition the Assistant Commissiener to accept the . |
filing of this patent application on behalf of themselves and the joint inventor, Dan G. Radut,
whe refuses to join in the application for patent. The petition fee of $130 under 37 CFR
§ 1.17(I) accompanies this petition.

CERTIFICATE OF MAILING

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

.Debra L, Pejeau
Name

iy 29 2002 W_@zaqz@gj :
Date Signature

Page | of 2

CL-69297%6v1

FISI00001168
Huawei v. FISI Exhibit No. 1002 - 198/208



As required by MPEP § 409.03(d), applicants enclose herein proof of the refusal
of Mr. Radut to 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 by the
- applicants to be'.'ﬁiifﬂcient proof of the refusal of Mr, Radut to sign.
| _ " Inaccordance witﬁ MPEP § 409.03(a) and (d), a Declaration signed by
Meés’ts.fMuieé. Fischer, Habicher, Luﬁng and Malton with the signature block of Mr. Radut left
 blank is enclosed herein. The last known address of Mr. Radut is "300 Regina Street, North,
~ Building 1, Apt. '1'207, Waterloo, Ontario N2J 3B8 Canada.”

G The Assistant Commissioner is hereby authorized to chzixjgn any additional fees
- which ﬁ.aay be required by this paper only to Jones, Day Reavis & Pogue Deposit Account No.
501432, order no, 555255012294,

Respectfu!ly Submitted,

Raglstranon No, 39,142

JONES, DAY, REAVIS & POGUE
901 Lakeside Avenue/North Point
Cleveland, OH 44114

(216) 586-3939

" Date: "7!3—““]01’

Page 2 of 2
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PATENT
Attorney Docket No. 555255012294

"IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Ini re application of; Daniel M. Fischer, Dan G. Radut, Michael F. Habicher, Quang A.
- : = -ILuong, Jonathan T. Malton

Sériai Nois . . 10/087,629

Filed: . . Mareh1,2002

il " MULTIFUNCTIONAL CHARGER SYSTEM AND METHOD -

‘Art Unit 'QI o ‘Not yet assigned

Examiner: .. ) | “ o ~ Not yet assigned

ASSISTANT COMMISSIONER OF PATENTS
WASHINGTON, D.C. 20231

 DECLARATION OF DAVID B COCHRAN
" Ihereby declare and sfobus Tollows: |
1, I represent Research In Motion Limited ("RIM") in cannection with the
al':;.éve-réfemncéd. patent application. This application names five inventors, Daniel M. Fischer, - '
Dan G. Radut, Michael . Habicher, Quang A, Luong, and Jonathan T. Malton.
- 2. Foﬁr of these inventors, Fischer, Habicher, Luong, and Malton, have
signed the Declaration and Power of Altorney documents, which is being submitted to the
USPTO along with this paper. Mr, Radut, however, who is no longer in the employ of RIM,
refuses 1o sign the documents despite the fact that he signed an employment contract when
beginning his employ obligating him to assist RIM in pursuing any such applications, even after

L3

" his employment had ceased.

3 Prior to filing this application, a copy thereof was provided to each of the

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

Page | of 2
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4. OnMay 2, 2002, another copy of the application, along with the
beclaration and Power of Attorney, was mailed to Mr. Radut's home address. Mr. Radut refused
to sign the documents.

5. Between May 8 and May 15, 2002, Mr. Radut was contacted by telephone
on sdﬁémi oc'caéi'u‘xli.s. regarding his willingness to sign the Declaration and Power of Attorney,

~and he refused todoso. _
| 6. Onj uie 15,- 260?, I forwarded another copy of the application and the

_ Declaration and Power of Attofne}'f to Mr, Radut, again asking that he sign and return the papers,

by June 27,2002, 1 also called him on his home phone numbe to inquire as to whether he would |

be signing and returning the papers, He has refused to return any of my phone calls or to retur
the papers. k!
_ > : 7 " “Ihe last knnwn address of Mr, Radut is 300 Regina Street, North,

| Bu’i:&iﬁg'i,‘ Apt. 1207, Watarloo, Ontario N2J 388,

_ 8, Thereby declare that all statements made herein of my own knowledge are
 true aﬁd thaz all statemeiits made on information and belief are believed to be true; and further

that these statements were made with knowledge that willful false statements and the like so

* made are purishable by fine or impliéo'nmant, or both, under Section 1001 of Title 18 of the

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

application ot any patent issuing thereon.

3 2
CL-6929701 g

;ﬂd B. Cochran
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PTOISBA4 (07-07)
Approved for use tnreugh 06/30/2010. OMB 0851-0032
U S, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Agt of 1985, no persons are required to respond to a collection of information unless it confains a valid OME contral 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 Baltery in a Mobite Devige

The application data sheet is part of the provisional or nenprovisional application for which it is being submitted. The following form contains the
bibliographic data arranged in a format specified by the United States Patent and Trademark Office as outlined in 37 GFR 1.76.

This document may he completed electronically and submitted to the Office In electronic format using the Electronic Flling System (EFS) or the
document may be printed and included in a paper filed application.

Secrecy Order 37 CFR 5.2

Portions or all of the application associated with this Application Data Sheet may fall under a Secrecy Order pursuant to
37 CFR 5.2 (Paper filers only. Applications that fall under Secrecy Order may not be filed electronically.)

Applicant Informatmn

Appllcant‘l e e ; e , -
| Applicant Authority @Inventor I OLega\ Representatlve under 35 U.8.C. 117 [OParty of Interest under 35 U.S.C. 118
: Pref x| leen Nama Mlddle Nam& Family Nume Suffix|
== Dan:el ‘ ” M. e _F!SCHER‘. e =
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City |Waterloo Country Of Residencei | CA

Citizenship under 37 GFR 1.41(b)i | CA
Mailing Address of Appllcant

Address1 | 205Phillp Street
Address 2
.City __.‘ P eaak e s
Postal Code | NaL3ws | countryi | ca
Applicant 2 e
Appllcant Authority () Inventor | Olega\ Representative under 35 US.C. 117 IOPaﬂy of Interest under 35 U S.C. 118
Prefix| Given Name Middie Name Family Name Suffix
Dan G. RADUT
Residence Information (Select One) () US Residency () Non US Residency () Active US Military Service
City |Waterloo Country Of Residencei | CA

Citizenship under 37 CFR 1.41(b})i | CA
Mailing Address of Applicant:

Address 1 2495 Phillip Street

Address 2

City | Waterloo | State/Province | ON

Postal Code [ NZL. 3W8 l Countryi l CA

Applicant 3

Applicant Authority & (®)Inventor | Ql:uega\ Representative under 35 U.S.C. 117 [OPaﬁ’y of Interest under 35 U.8.C. 118

Prefix| Given Name Middle Name Family Name Suffix|
Michael F. HABICHER

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

City | Cambridge | Country Of Residencei | CA

EFS Web 2.2.2
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PTOISBAA (O7-07)

Approved for use through 06/20/2010. OMB 08510032

U S, Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Aet of 1995, no persons are required to respend to a eollection of information unless it contains 2 valid OM2 contral 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 1.41(b}1 LCA
Mailing Address of Applicant:

Address1 . | 295Philip Street
Address 2
City ‘ Waterloo | State/Province | ON
Postal Code { N2L 3ws ] Countryi E CA
Applicant 4 el
_Applicant Authority @inventor | OlLegal Representafive under 35 US.C. 117 | OParty of nferest under 35 U S.C. 115
Prefix| Given Name Middle Name Family Name Suffix
Quang A LUONG
Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City | Kitchener Country Of Residencei | CA
Citizenship under 37 CFR1.41(b}i | CA
Mailing Address of Applicant:
]\d-dre.;;i - 295 %;hillip Street -
Address 2
City ‘ Waterloo | State/Province | ON
Postal Gode | Nt 3ws | Countryi | cA
|_Applicant 8 ' :
Applicant Authority ®nventor | (Legal Representative under 35 US.C. 117 [(JParty of Interest under 35 U.S.C. 118
Prefix| Given Name Middle Name Family Name Suffix]
_ Jonathan T MALTON
| “Residence Information (Select One) () US Residency  (8) Non US Residency () Active US Military Service
City | Kitchener Country Of Residencei | CA

Citizenship under 37 GFR 1.41(b)| | CA
Mailing Address of Applicant:

Address 1 295 Phillip Street

Address 2

City ‘ Waterloo | State/Province ON

Postal Code | NaL 3we [ Countryl | CA

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

generated within this form by selecting the Add bhutton.

Correspondence Information:

For further information see 37 GFR 1.33(a).

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

Customer Number 30652

EFS Web 2.22
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PTOISBAA (O7-07)

Approved for use through 06/20/2010. OMB 08510032

U8, Patent and Trademark Cffice; U.S. DEFARTMENT OF COMMERCE
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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

| Email Address J _ | [AddEmail |  [Remove Email| I

' Application Information:

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

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

Subject Matter Utility

Suggested Class (if any) i | Sub Class (if anyﬂ

Suggested Technology 0entér (if ﬁny) : .
Total Number of Drawing Sheets (if any) k. | Suggested Figure for Publication {if any) | 2
Publication Information: -
[] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

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

an application filed in another country, or under a multilateral international agreement, that requires publication at
eighteen months after filing.

Representative Information:

Representative information should be provided for all practitioners having a power of atlorney in the application. Providing
this information in the Application Data Sheet does not constilute a power of altomey in the application (see 37 CFR 1.32).

Enter either Customer Number or complete the Represenfative Name section below. if both sections
are completed the Customer Number will be used for the Reprasentative information during processing.

Please Select One: (e) Customer Number | (O US Patent Practitioner J ) 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.5.C. 118(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(a)7) or CFR 1.78(a)(4), and need not otherwise be made part of the spacification,
Prior Application Status ] Patented [ Remove
Application r Prior Application Filing Date Issue Date
NUFRBET Continuity Type N UPABaF (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
| Continuation of 11749680 2007-05-16 7453233 2008-11-18
Prior Application Status [ Patented I Remove
Application Prior Application Filing Date Issue Date
Nurmber SRMERY TS Nutnber (YYYY-MMDD) | Patent Number | - ryyyy-mm-po)
11749680 | Continuation of 11175885 2005-07-06 7238111 2007-07-03
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ol Attorney Docket Number | 10254-US-CNT4(4214-01509)
Application Data Sheet 37 CFR 1.76
Application Number
Title of Invention | System and Method for Charging a Battery in a Mobile Device
Priar Application Status | Pending Remove
Application Number Continuity Type Prior Application Numher|  Filing Date (YYYY-MM-DD)
Continuation of 12268297 2008-11-10
Prior Application Status | Patented Remove
Application 0 Prior Application Filing Date lssue Date
Number Continuity Type Number (vYYY-Mm-DDy | PatentNumber | vy am-pn)
: _' _ i ) - Continuation of : 11749680 2007-05-16 7453233 2008-11-18
Priar Applicatian Staiu's[ Patented [ Remove |
Application - T e, Prior Application Filing Date [ssue Date
Number .. o Continuity Type . Number (YYY-MM-DD) Patent Nurmber (YYYY-MM-DD)
11749680 Continuation of 11175885 2005-07-06 7239111 2007-07-03
Prior Application Status | Patented | Remove
Application -y Prior Application Filing Date Issue Date
Kiiriber Continuity Typa NorREsr (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
10087692 | non provisional of 60273021 " 2001-03-01 6936938 2005-08-30
Prior Application Statusl Patented _ l Remove l
Application” : N . Prior Application Filing Date Issue Date
it Continuity Type 1 Number OYYY-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 hutton.

Foreign Priority Information:

This section allows for the applicant to claim benefit of foreign priority and to identify any prior foreign application for which priority is
not claimed. Providing this information in the application data sheet constitutes the claim for priority as required by 35 U.8.C. 119(b)
and 37 CFR 1.55(a).

[Ferove]
Application Number Country | Parent Filing Date (YYYY-MM-DD) Priority Claimed
() Yes (» No
Additional Foreign Priority Data may be generated within this form by selecting the
Add button.

Assignee Information:

Froviding 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 il

If the Assignee is an Organization check here.

Organization Name Research In Mation Limited
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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:

Address 1 295 Phillip Street

Address 2

City Waterloo State/Province ON

Country 1| CA Postal Code N2L 3W8

Phone Number Fax Number

Email Address

Additional Assignee Data may be generated within this form by selecting the Add
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- Signature: -

mﬁ:signature of the applicant or representative is required in accordance with 37 CFR 1.33 énd 10.18. Please see 37
CFR 1.4(d) for the form of the signature.

Signature [/J). Robert Brown, Jr/ Date (YYYY-MM-DD)| 2010-02-26

First Name-. | J. Robert | Last Name | Brown, Jr. Registration Number | 45438

This collection of information is required by 37 CFR 1.76. The information is requirad to obtain or retain a benefit by the public which
is to file (and by the USPTO to process) an application. Confidentialily is governed by 35 U.8.C. 122 and 37 CFR 1.14. This
collection is estimated to lake 23 minutes to complete, including gathering, preparing, and submitting the compleled application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.8. Patent and
Trademark Office, U.S. Department of Commerce, P.C. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
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The Privacy Act of 1974 (P L. 93-578) requires thal you be given certaln information In conreaction with your submission of the attached form relaled to
& patent application or patent. Accordingly, pursuant fto the requirements of the Acl, please be advised that: (1) the general authority for the coilection
of this information Is 38 LL5.C. 2(0)2); (2) furnishing of the Information solictted is voluntary; and (3) the principal purpose far which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission relate to a patent application or patent. If you da not
fumish 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 of the application or expiration of the patent.

The information provided by you in this form will be subject lo the following routing uses:
1 ... The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.8.C. 582)

- and the Privacy Act (5 11.5.C. 552a)]. Recards from this system of recards may be disclased to the Department of Justice to determine
whether the Freedom of Information Act requires disclosurs of thess records,

AL A record from this system of recards may be disclosed, as a routine use, in the course of presanting evidence to a court, magistrate, or
. administrative tribunal, including disclosures to oppoesing counsel in the course of setiement negotiations.

3. . Arecord in this system of recards may be disciosed, as a routine use, to a Member of Congress submitling a request involving an
" Individua!, 1o whom the record pertains, when the individual has reguested assistance from the Member with respect to the subject matter of
" tha record.

4. ; LA racnrd. in this system Df records i'ﬂlay be disclosed, as 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 of the Privacy Act of 1974, as
amended, pursuant 1o § .8.C. 552a{m).

) 5., . Arecord related 1o an Intemationat Applié:alion fled under the Patent Cooperation Treaty in this system of records may be disclosed,
LR routine use, to the Intermationat Bureau of the World Intellectual Property Organization, pursuant to the Palent Cooperalion Treaty.

8. A record in this systen of records may be disciosed, as a routing use, to another federal agency for purposes of National Security
review (35 L1.8.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S C. 218(c)).

T 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 G8A as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.6.C. 2004 and 2806. Such disclosure shall be made in accordance with the
3EA reguiations governing inspaction of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not ke used to make determinations 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 pursuant]
1o 35 U.B.C. 122(b) or issuance of & patent pursuant to 35 U .S.C. 151. Further, & record may be disclosed, subject to the imitaticns of 37
CFR 1.14, as a routine use, to the pukiic if the record was filed in an application which became abandoned or In which the proceadings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

8. A racord from this system of records may be disclosed, as a routing use, to a Federal, State, or local law enforcement agency, If the
USPTO becomes aware of a violation or patential violation of law or regulation.
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