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PATENT
Customer No. 93377
A’rtom@ey Docket No, 11298.0188-08

(IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
N ﬁ.'llﬁ re Appllcatmn of:"
" Daniel M. FISCHER etal. Parent Group Art Unit; 2858

. Applmahcn No.: Unkniown Parent Examiner. Edward H. Tso

~ (Continuation of Appin. No. 13?175 500)

" Filed: June 28,2012
| Confirmation No.: Unknown

- For MULTIFUNCTIONAL CHARGER
7 SYSTEM AND METHOD .

-' C't:mhi'i'sssioner for Patents -
o P.O. Box 1450
© Alexandria, VA 22313*-1450

.:,"'Sir':- o ' L |
. INFORMATION DISCLOSURE STATEMENT UNDER 37 C.F.R.

» . Pursuant to 37 C.F.R. §§ 1.56 and 1.97(b), Applicants bring to the attention of - '
| ".'..'t'hé-ﬁseam;w the Ii's't'éd'dacu'ments on the attached listing. This Information Disclosure
: Statement is being filed concurrently with the continuation application.

Copies of the listed documents are not attached since they were submitted in the
parent case (Application No. 13/175,508).

Applicants respectfully request that the Examiner consider the listed documents
and indicate that they were considered by making appropriate notations on the attached
form.,

This submission does not represent that a search has been made or that no
better art exists and does not constitute an admission that each or all of the listed

- documents are material or constitute "prior art." If the Examiner applies any of the
ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /ET/
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Heceipt date; 06/28/2012 13536767 - AL, 2859
‘Application No.: Unknown

Customer No. 93377
Attorney Docket No.: 11298.0188-08
| ) documents as prior art against any claim in the application and Applicants determine
I | " that the cited documents do not constitute "prior art" under United States law,
: -'Appliaants reserve thé'right'tﬁ: nresent to the U.S. Patent and Trademark Office the
| | .I -':ﬂ'i“elevant facts and law 'regafdih'g the appropriate status of such documents.
- .. Applicants further reserve the right to take appropriate action to establish the
': ','.'pafénfabiiit'y of the disclosed invention over the listed documents, should one or more Eif -
the docurnents be applied against the claims of the present application.
- Ifthere is any fee due in connection with the filing of this Statement, please
'r::lhm'lg'e the fee to Deposit Account No. 06-0916.
I Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L..L..P.

" Dated:; June 28,2012 - By: [YiYu
| | Yi Yu
Reg. No. 69,397
(671) 203-2700
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17 | 6130518 2000-10-10 | Gabehart &t al. S
18 | 6138242 2000-10-24 Massman et al. S
19 | oisee52 0 | 2001-02:06 | Yang
" l20 6211649 2001-04-03 Matsuda ]
21 6252378 | 2001-06-26 | Richterstal.
""""""""""""""""""" 22 | 6255800 2001-07-03 | Bork B
''''' 23 | 6283780 12001-00-04 | Tsai
94 aaamﬂ% 2002-03-12 (nllbﬁart N
""""""""""""""""" 25 | 5397696 2002-06-04 Ogami |
26 | 6663420 | 2008-12-16 Xiao
127 | so68298 2003-12-23 | Dougherty etal. T
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Attomey Docket Numoer | 11298.0188- 08000
''''''' 28 | 6738856 | 2004-05-18 | milley et at
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|34 |7se840 | 2010043 | Tewelt |
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""""""""""""""""""" 38 | 7986127 | 2011 07- 26 Fischer et al.
30 |7ss4se6 | | 2010-02-26 | Fischer et al.
""""""" o U.S. PATENT APPLICATION PUBLICATIONS o
N I | pages, Golumns, Lines
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"""""" 4 - | 2001/0003205 | | 2001-06- 07 Gilbert S
> | 20030034808 2003-02-20 | Shamoonetal. | i
""""""""" 3 | 2004/0063464 2004-04-01 Akam et al, i
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( Not for submission under 37 CFR1.8%} L - et e
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| ; L Attmrnay Docket Number | 11298.01 38 ogooo
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- [ “EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line thraugh @
citation if not in conformance and not considerad. Include copy of this form with next communication to applicant,,

check mark here If English language transtation is attached.

' See Kind Codes of USPTO Patent Document at MUEE OGOV or MPER 901,04, * Enter office that issued the documant, by the two letter code (WIRO
Standsrd ST.3). * For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the g,erial gxumhgr of the patent
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UNITED STATES PATENT AND TRADEMARIK OFFIGE

UMNTIRB STATHS DEPARTMENT OF CONMBRCH
United States Patent and Trademark (fice
Adelewan: CUMMIEELONER FIR PATENTSE

PO, Bl 1459

Sctemididi Yigdoia 330 3 H480
WA, NEDTE oy

AFPLICATION NUMBWRI.I l L FIL[Nf DR"HM“( ...J DEETF l FIRE}T MAMIID ﬂPPLICfD-TT 1 f'iTTY DOCKET NOJITELE
137536767 06/28/2012 “Daniol M. TISCITER (1298 018808000
o CONFIRMATION NO. 5104
93377 55 '. PUBLICATION NOTICE
AIM/FINNEGAN it ™ Bty g

Washington, DG 20001

0 N Vork e kW T

Title:MULTIFUNCTIONAL CHARGEFR SYSTEM AND METHOD
~ Publication No.U&-2012-0293113-A1
Rublication Date:11/22/2012 -

NOTICE OF PUBLICATION OF APPLICATION

Tm abﬁve :dentlf |ed apph(:atlﬂn will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forih above.

The publication may be accessed through the USPTQ's publically available Searchable Databases via the
~Intermnat at www.usplo.gov, The direct link to access the publication s currently hitp/www.usplo.gov/patit/,

The publicatiorn process established by the Office does not provide for mailing a copy of the publication to |
applicant, A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a}(1). Orders for copies of patent application publications arg handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (708) 308-9726 or (800) 972-6382,

oy facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Qffice, Office of
Public Becords, Alexandria, VA 22313-1450 or via the Internet.

n addition, information on the status of the application, including the mailing date of Office actions and [he

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Canter al www.uspto.gov using the public side of the Patent Application information and
Retrieval (PAIR) system. The direct link to access this status information is currently htip:/pair.uspto.gav/, Prior to

nublication, such status informaltion is canfidential and may only be obtained by applicant using the private side of
D ALR.

~rther assistance in elactronically accessing the publication, or about FAIR, 18 availlable by calling the Patent
= lectronic Business Center at 1-866-217-0197,

Office of Data Managment, Apph:..uuf.m Assistance Unit (5371) 2724000, or (571) 272-4200, or 1-838-786-0101
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UNITED STATES PATENT AND TRADEMARIK OFFIGE

UMNTIRB STATHS DEPARTMENT OF CONMBRCH
United States Patent and Trademark (fice
Adelewan: CUMMIEELONER FIR PATENTSE

PO, Bl 1450

Sctemididi Yigdoia 330 3 H480

WA, NEDTE oy

APPLICATION FILINGY or GIRP ART
NUMBER 371(c) DATE LINKT BIL, FEE REC'D ATTY.DOCKETNO TOT CLAIMS] IND CLAIMS
13/536,767 06/28/2012 2839 1250 11298.0158-08000 18 2
CONFIRMATION NO., 5104
93377 | - UPDATED FILING RECEIPT
R!M*’FINNEGAN | o

Washington, DG 20001

o e Saiiae ) O

Pate Mailed: 08/17/2012

Receint is acknowledged of this non-provisional patent application. The application will be taken up for examination

in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U5, APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this recaipt, If an error is noted on this Filing Receipt, please

~ submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts™ for this application, please submit
any corrections to this Filing Receipt with your reply to the Nofice, When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)

. Daniel M. FISCHER, Waterloo, CANADA;

- Dan G, Radut, Watertoo, CANADA,

- Michael F. Habicher, Toronto, CANADA,

- Quang A. Lyong, Missisauga, CANADA;

Jonathan T, Malton, Kitchener, CANADA;
As&ignment For Published Patent Application
Resaarch tn Motion Limited, Waterion, GANADA

Power of Attorney: The patent practitioners associated with Customer Number 93377

Domestic Priority data as claimed by applicant
This application is a CON of 13/175.500 07/01/2011 PAT 8232766
which is a CON of 12/905,934 10/15/2010 PAT 7986127
which iz a CON of 12/714,204 02/26/2010 PAT 7834586
which is 8 CON of 12/268,297 11/10/2008 PAT 7737657
which is & CON of 11/749,680 05/16/2007 PAT 74532233
which is @ CON of 11/175,885 07/06/2005 PAT 7239111
which is a CON of 10/087.,629 03/01/2002 PAT 6936936
which claims benefit of 60/273,021 03/01/2001
and claims henefit of 50/330,486 10/23/2001

Forelgn Applications {You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see hith//www . lsplo.gov for more information.)

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

If Required, Foreign Filing License Granted: 07/18/2012

page 1 of 3
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The country code and numbsr of your priority application, to be used for filing abroad under the F’ar’islcrjwention, '
is US 13/536,767

" Projected Publication Date: 11/22/2012 "
Non-Publication Request: No

Early Publication Request: No
Title )

S MULTIFUNCTIONAL CHARGER SYSTEM AND METHOD
Preliminary Class
i 390 e o .
. PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES .

Since the rights granted by a LS. patent extend only throughout the territory of the United States and have nho
effect in a foreign country, an inventor wnao wishes patent protection in another country must apply for a patent
in a spacific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Gooperation Treaty (PCT). An international (PCT) application genaratly has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, bul does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where paient
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised 1o seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.,

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
Issue a license before applicants can apply for & patent in a fareign country. The filing of a U.&. patent application
serves as a request for a fareign filing license, The application's filing receipt contains turther information and
guidance as to the status of applicant's license for foreign filing.

Apglicants may wish to consult the USPTQO hooklet, "General Information Goncerning Patents” (specifically, the

patent applications. The guide is availablg gither by contacting the USPTO Contact Center at 800-786-9199, or i
can be viewed on the USPTCO website at http://www.uspto.gov/iweb/offices/pac/doc/general/index.html,

For infermation on preverting theft of your inteliectual property (patents, rademarks and copyrights), you may wish

to consult the U.5. Government website, http// www .stopfakes.gov. Part of a Department of Commerce initiative,

this wabsite includes self-heip "toolkis" giving iInnovators guidancs on how o protect inteliectual property in specific
countries such as Ching, Korea and Mexico. For questions regarding patent enforcement issuas, applicants may

call the U.8. Government hotline at 1-866-999-HALT (1-866-999-4158).
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LICENSE FOR FOREIGN FILING UNDER

. - Title 35, United States Code, Section 184
S : A Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED =~ o
" The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issuad in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(8) unless an garlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The

date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CHR 5,13 or b.14,

This license is tdbéretainéd by 't'hé licensee and may be used at any time on or after the effective date thergof unlgss
it is revoked. This license is automatically transferred 1o any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license doas not in any way légsen the responsibility of a licensee for the security of the subject matter .
as imposed by any Government contract or the provisions of existing laws relating to espionage and the naticnal
security or the export of technical data. Licensees shouid apprise themselves of current regulations especially with
respect to cartain countries, of other agencies, padicularly the Office of Defense Trade Conirols, Department of
State (with respect to Arms, Munitions and Implements of War (22 GFR 121-128)); the Eureau of Industry and
security, Department of Commergs (15 CFR parts 730-774); the Office of Forgign AssstsControl, Depariment of
Treasury (31 CFR Parts 5004+) and the Departimant of Energy.

NOT GRANTED

No license under 35 1.5.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appeat on this form. Applicant may still petition for a license under 37 CFR 5.12, -
if & license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a sacrecy arder under 35
L.5.C. 181, the licensee may forgigh file the application pursuant to 37 CFR 5.15(b).

.................................

" R o S T B T R R M R L R T R LT Rl o AR R R oL S SR Lk BRI E T T T T O sl o & o Bl R T L R RO o R TR R et T e TR T T R AL T T R R ok b b A R S TS et o o R L Lok Tl R bkl MR R e R R R E o Il RO LA R T A IRl R L RO o i R

The United States represents the largest, most dynamic markeiplace in the world and i an unparalleled location
for business investment, innovation and commercialization of new technologies. The USA offers remendous
resources and advantages for those who invest and manufacture goods here, Through SelectUSA, our nation

works to encourage, facilitate, and accelerate busingss investment. To learn more about why the USA is the best

country in the world {0 deveiop technology, manufacture products, and grow your business, visit SelectlISA gov.
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Altorney Docket No. 11298.0188-08000

~ "IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re Application of:
_ Daniel M. FISCHER 6tal. -~ Group Art Unit: 2859

o ."Applicatidh NO.: 13/5361767'.'-, '. --  ', Examiner: Unknown
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S .. CORRECTED APPLICATION PAPERS

In 'rés:pmml'tdllfhe communication of July 20, 2012, Appliclaritss;ubmit"a
él'ﬁllﬁi's.t'ifutél specificétion": incorporating the changes requested in the preliminary
:. ~amendment accompanying the filing of the application. A marked-up version showing
Ichamges in accordance with 37'C_F*R“ & 1.125(¢) has been provided, as well as a clean '
version without markings., The substitute specification contains no new matter,
Additionally, Applicants submit replacement drawings for Figures 1-4.

Applicants note that the original drawings submitted with this application are fully
in compliance with 37 CFR 1.84 and have been accepted for U.S. Application No.
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 enter this response, and charge any required fees to Deposit Account No. 06-0916.

Respectfully submitted,

FINNEGAN, HENDERSON, FARABOW,
GARRETT & DUNNER, L.L.P.

Yi Yu
Reg. No. 6Y,397
(571) 203-2700
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) Mérkedﬂup Substitute Specification
. " MULTIFUNCTIONAL CHARGER SYSTEM AND METHOD
© 7 CROSS-REFERENCE TO RELATED APPLICATIONS

“'.'['00'0'1 ]Thsg iS'lé' continuation application of U.S. Patent Application No. 13/175,509,

' '-.'-.'file_d -Juljff,1_,,',f201 1, now U.S. Patent No. 8,232,766, issued on July 31, 2012, by Daniel '

M. Fischer, et al. and entitled “Multifunctional Charger System and Method,” which isa_ -

o continuation of U.&. Patent Application No. 12/905,934 . filed October 15, 2010, now

- U.8, Patent No. 7,986,127, issued on July 26, 2011, by Daniel M. Fischer, et al. and

.'entitled ‘Multifunctional Charger System and Method,” which is a continuation of U.S,

' Péféﬂt Ar:jblli'c:'atioh' NIG'.:"IQJ;"ITU'M_,,,?O% filed February 26, 2010, by Daniet M, Fischer, et al.

I and entitied “MUItifun'c'tlidn'al Charger System and Method,” which is a continuation of
.'-"I'U.S'. Patent Ar:)plication No. 1 2/268,297, filed November 10, 2008, now U.S. Patent No. .
Ij 7,737,657 issued t:Jn'Jl.lﬁe 1I5,' 2010, by Daniei M. Fischer, et al. and entitled “System

.' -j. and Method for Charging a Battery in a Mobile Device,” which is a continuation of U.S.

issued on November 18, 2008, by Daniel M, Fischer, et al, and entitled “Adapter Systern

and Method for Powering a Device,” which is a continuation of U.S. Patent Application

No. 11/175,885, filed on Jduly 6, 2005, now U.S. Patent No, 7,239,111 issued on July 3,

2007, by Daniel M. Fischer, et al. and entitled “Universal Serial Bus Adapter for a Mobile

Device,” which 1s a continuation of U.8. Patent Application No. 10/087,629, filed March

1, 2002, now L1.5. Patent No. 6,936,930 issued on August 30, 2006, by Daniel M.

Fischer, et al. ang entitled "Muliiiunctional Charger System and Method,” which claims

priority from U.S. Provisional Application no. 60/273,021, filed March 1, 2001, by Daniel
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M F-“iar;her,-'et'all.' and entitied "system and Method for Adapiing a USB to Provide

" Power for Charging a Mobile Device” and U.S. Provisional Application No. 60/330,486,

| 'I-'filead October 23, 2001, by Dahiel M. Fischer, et al. and entitled *multifunctionat Charger .

- "System and Method.” Each of the above patent applications is hereby incorporated

" herein by reference in its entirety for all purposes.

BACKGROUND
['0”002] ““This invention relates generally to power adapters. More particularly, the

invention relates to power adapters for use with mobile devices.

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

' . digital 'aé?.,isstant[[a]] (“PDA™), mobile communication device, cellutar phone, wireless two-

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

R - 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 communicating and use a separate power interface, such asa

barrel connector, for receiving power.
[0004] 1t s desirable, however, 10 have a combined power and data interface. The
mobile devices that do have combined power and data interfaces typically use non-

standard and sometimes proprietary interfaces. Consequently, combined interfaces for
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- 3 particular manufacturer's mobile device may not be compatible with combined

- Interfaces for mobile devices provided by other manufacturers.

| jl. -' [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

| "'Speci'l’icétim; typical 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 current 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, asﬁ often happens during normal use of a mobile device, to

| be able to utilize alternate power sources such as conventional AC outlets and DC car
“sockets that are not capable of participating in enumeration to supply power to the

rmobile device via a USB interface.

SUMMARY

[0006] An adapter for providing a source of power to a mobile device through an
industry standard port is provided. In accordance with one aspect of the invention, the
adapter comprises a plug unit, a power converter, a primary connector, and an

identification subsystem. The plug unit is operative to couple the adapter o 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
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- rjmner;tmr i eléctrimllymupled to the power converter and 1s operative to couple 1o the
. I'_'-'mobila device and to deliver the outputted power requirement to the mobile device. The
identification Subs'yatem is electrically coupled to the primary connector and is operative

o 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 power converter, a primary USB connector, and an identification

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

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

-I'."muplad to the plug unit and is operable to regulate the received enerqgy 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 |dentification signal.

[0008] Another aspect provides a USB adapter for providing a source of power 1o 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 sockel. The power converter is electrically coupled to the plug unit and
15 operabie to regulate the received energy from the power socket and to output 2

power requirement to the mobile device. The primary USB connector is electrically
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§ énupled to the bmwer converter and is operative to couple to the mobile device and {o
."-'deliver the outputted power requirement to the mobile device. The auxiliary USB

I-'."nonnecmr has data lines that are electrically coupled to the data lines of the primary

USB connector. .-

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

- Lsing a'USB'adapte'r't'hat 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 éubs‘ystémeleetrically coupied to the primary USB connector. The' <

" method cahﬁpriaihg'th'@ steps of coupling the USB connector to the mobile device,

| . | ':mupling the plug unit to a power socket, outputting & power requirement to the mobile

- device via the power converter and the USB connector, and providing an identification
} "s'ignal 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

- ,-'b’f)wé'r' Iimitaimptis'e'd by the USB specification.

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

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

cdistribution subsystem in the mobile device that is operable to receive energy through

the LUUSB connector and to distribute the energy to at least one component in the mobile

device and a U&B adapter that is operative to couple o the USB connector. The USH

adapter comprises a plug unit for coupling to a power socket and that is operable 10

receive 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 {o the
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B power distributién subsysiem, and an identification subsystem that is operable to

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

 limited by the power limits imposed by the USB specification.

R BRIEF Ej[é’SCFQIF’“DN OF THE DRAWINGS

' [001 1]I?'-'Ir'1 'r::jrdél.’ tiait e invention identified n the dlime may be more clearly

B II-'unde'rétlmd, preferred embodiments thereof will be described in detail by way of
‘example, with refere’hﬁe to the accompanying drawings, In which:

1001 2] Fig. 1isa schematic diagram of an exemplary mobile device which has an

" industry standard interface; "

1007 3] Fig. 2 is a schematic diagram of a first embodiment of a USB adapter that is =

~coupled to an exemplary mobile device;

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

~ mobile device; and ..

" '[OO’I 5] Fig. 4is a”étﬁhemé'tic'd'iagram of an additional exemplary embodiment of a USB

adapter that Is coupled to both an exemplary mobile device and an external battery.,

DETAILED DESCRIPTION
Exemplary Mobile Deyi

[0016] Turning now to the drawing figures, shown in Fig. 1 is a schematic diagram of
~an exemplary mobile communication device 10 which has an industry standard
interface. The mobile communication device 10 is preferably a two-way communication

device having at least voice or data communication capabilities. Preferaply, the mobile
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B Idevi(:e 10 is alsdcapable of communicating over the Internet, for example, via a radio
| "fraqueeﬁcy"("‘RF“)'Iink., Exanﬁplas of types of devices that could be classified as a mobile
| device 10 include a déta messaging device, a two-way pager, a celiular telephone with
| 'I'data méséaging capabilities, a wireless Internet appliance, a data communication
' :I'-device (with or without telephony capabilities), a personal digital assistant([s]] (‘PDA”), a
' wireless two-way e-mail cammunication device, and others.
'  ' [00'1 7} I"T'he exempla'ry'rﬁobile device 10 comprises & microprocessor 12, a
oAt subsystem 14, input/foutput (“/O") devices 16, an industry standard
interface 18 which in this ek'am'ple is a USB port, and a power subsystem 20. The
' microprocessor 12 Ccﬁﬁtrola the overall operation of the mobile device 10. The
*‘communication Isuhsystf-am 14 provides the mobile device 10 with the ability to
.':,I'c'ammunicate 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 8 means for receiving

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

device 10 with a iocal power source.

[0018] The exemplary communication subsystem 14 comprises components such as & -

receiver 22, a transmitier 24, antenna elements 26 and 28, local oscillators (LOs) 30,

and a processing module such as a digital signal processor (DSP) 32, The particular

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

It would be apparent to one of ordinary skill in the art to design an appropriate
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Immmunicatim '3ub5y3t'em using conventionai methods and componenis 1o operate
over a communication network 34 based on the parameters necessary to operate over
. that communication nétwark.. For example, a mobile device 10 geographically located
.I .: in North America may include‘"a communication subsystem 14 designed to operate
| .-.:-Withiﬂ the Mobitex™ maobile communication system or DatalTAG™ mobile
- communi&atian sys'tém, whereas a mobile device 10 intended for use in Europe may
,'.'I-'inmrporafe a General Packet Radio Service (GPRS) communication subsystem 14.
iy '['001 9] . Network access requirements will also vary depending upon the type of network
.34, 'Ft:)llj*le:x{ampléa, in the Mobitex and DataTAC networks, mobile devices 10 are
iy .I'r@g'i's:i.tarad on the retwork Using a unique personal identification number or PIN

" associated with each device. In GPRS networks however, network access is

| associated with a subs:c*;riber or user of a mobile device 10. A GPRS device therefore .

.-,'-'requires a subscriber identity'mﬁdule (not shown), commonly referred to as a SIM card,

','i'n order"tdbp'erate 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 Tunctions involving
commuinications over the network 34.

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

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

the network 34, Signals received by the receiver antenna 26 through a communication
network 34 are input to the receiver 22, which may perform such commaon receiver

functions as signal amplification, frequency down conversion, filtering, channel selection
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§ and the like, and in the exemplary system shown in Fig. 1, analog 1o digital conversion.
- Analog to digital conversion of a received signal allows more complex communication

 functions such as demodulation and decoding to be performed in a DSP 32. Similarly,

| . signals to be transmitted are processed, including modulation and encoding for

| éxam‘;jle',"b'y'fhe DSP 32 and input to the transmitter 24 for digital to analog conversion, - '

'-"'frequency' up ccinveréion, filtering, amplification and transmission over the

'. 'I corm m'unic'aticﬁh' network 34 via the transmitter antenna 28.

- [0021] - Also, in the exemplary communication subsystem 14, the DSP 32 processes
. aom'mﬁﬁicatidn' éignals and also provides for receiver and transmitter control. For

I-';I'e'xampla, the gaing applied {0 communication signals in the receiver 22 and transmitter

" '24 may be adaptively controlled through automatic gain control algorithms implemented '

CintheDSP32.
| [0022'} In implehﬁ'éhtih;cj: itéﬁéﬁtr‘ol function, the microprocessor 12 in the exemplary

. mobile Idéﬁice 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
applications, or parts thereof, may also be temporarily loaded into a volatile store such
as in RAM 38.

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

including at least data and voice communication applications for example, will normaily
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. be installed on fhe mobile device 10 during manufacture. One such application ioaded
.'-3l'mn"th@ mobile device 10 could be a personal information manager (PIM) application.

~ The PIM application b'r‘af&rably is an application for organizing and managing user

" inputted data items such as e-mail, calendar events, voice mails, appointments, and

| f | ‘task iterns.. The PIM data items may be stored in the RAM 38 and/or the flash memory | .

7 [00'254]-- Th’é'F"I'M 'éap'plicéititjhl-lpréferably has the ability to send and receive data items,

. via the wireless network 34." The PIM data items are preferably seamlessly integrated,

' B Eyhahmnimd and updatéd;”\)ié the wireless network 34, with corresponding data items '

_stored or associated with a host computer system (not shown) used by the device user.

'__'The synchronization of PIM data items is a process by which the PIM data items on the

 : mobile device 10 and the PIM data items on the host computer system can be made to

- mirror each other, .-~

' [0025] - There are 'éévéré'l paééible mechanisms for loading applications onto the maobile -

device 10. For example, applications may be loaded onto the mobile device 10 through
the wireless network 34, an auxibary /0O subsystem 40, the sernal port 14, a short-range
commuinications 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 memory 36, or

preferably a non-volatile store (not shown) such as ROM for execution by the

microprocessor 12, The availlable application instaliation mechanisms can increase the

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

10
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j--lrﬁc}bile devi:':e"“llo with additional and/or enhanced on-device functions, communication-
related functic)ha;bfbﬁth. For example, a secure communication application may be
"I.'.'Ia:ad@d onto the mobile dﬁa:vic:e"'i 0 that allows for electronic commerce functions or other
| ',:_I'-fiﬁarmial transactions to be pe‘fl’ormed Lsing the mobile device 10.
: [0026] “The I/O devices 16 may be used to display and/or compose data
" eommunication 'ﬁwesgagésj In one mode of operation, a signal received by the maobile
. :.' -'deuice 10;"5’uch' as a text-mégsage or web page download, will be received ang
'{ :. p'roceséed by the communication subsystem 14, forwarded to the microprocessor 12,
|  ; | which will brefarably further process the received signal, and provide the processed
Iﬁ signal to one or more of the /O devices 16 such as a display 46. Alternatively, a
received signal such as a voice signal can be provided to a speaker 48, or alternatively
| | o an auxiliary /10 device 40. In another mode of operation a device user may compose
- 'a data item such as an“elmai'l"m'esaage using a keyboard 50 in cooperation with the
; d'isp'lay?l@ and pdééibly'an auxiliary 1O 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 pe proviged in the mobile
cdevice 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
communications subsysiem 42 may include an infrared device and associated circuitry

and components or a Blugtooth ™ communication module to allow the device 10 {o

communicate with similarly-enabled systems and devices.

11
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I['0028I] The USB port 18 provides the mobile device 10 with a serial port for linking
| | directly' I'With other combuterfs to exchange data and/or to receive power. The USB port
-   18 also prwides; the mobile device 10 with a means for receiving power from an
- '.I'exter"nal power source.. For example, in a personal digital assistant (PDA)-type
| ""cemm'uhic-atimn-devicegl-lthe- USB port 18 could be used to allow the mobile device 10 to

?"s"ynchroniz”'e'dafa 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

. through the ﬂée"tjf ah'EXE'e'i‘hal device or software application. In addition the USB port B
| 18 may'lalso be used 1o provide a means for downloading information or software to the
: | ' -.-:jmob-ila device 10 without using the wireless communication network 34. The USB port

| I,'-"IB can provide a direct and thus reliable and trusted connection that may for example
. ','Illbe used to load an encryption key onto the mobile device 10 thereby enabling secure

- device communication, . -

- [0029] Coupled to the USB p'bft 18 is a USB connector 54. The USB connector 54 is
the physical component that couples the USE port 18 1o the outside world. In the
exemplary mobile device 10, the USB connector b4 is used to transmit and receive data
from an external data/power source 56, receive power from the external data/power
source 50, direct the transmitted/received data from/to the USE port 18, and direct the
received power to the power subsystem 20.

[0030] The exemplary power subsystem 20 comprises a charging and power
distribution subsystem 58 and a battery 60, The charging and power distribution

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

12
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bzattery 60 from 'the pxternal data/power source 56 to charge the battery 60 and also to
| ,'.?I'distribute bt:)we'r‘ to the many pewer-reguiring power-requiring components within the

mobile device 10. The charging subsystem 58 may be capable of determining the

. -I"pres—;en'c:e of a batter 60 andfor a power circuit coupled to the mobile device 10, such as

an AC ada'ptér, USE connection, or car adapter, which alternatively can act as power
-sources 56 to provide power for the mobile device 10 and to charge the battery 60.

Additionally, the charging subsyétem 58 may have the ability to determine if a power

| j:.'seurce 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 distributed by the charging and power distribution subsystem 58 may

R :-'-'be derived from energy stored in the battery 60 and/or energy received from the

extemal data/power source 56. '.I'When the battery 60 is depleted, the charging and
':"I'pawer distribution 'stjbsystam' 58 transfers energy from the power source 56 to recharge
the b'a':tte'ry 60. Optionally, thé' charging and power distribution subsystem 53 may also
transfer energy from the power source 56 to other components in the mobile device 10
o power the mobile device 10 when the battery 60 has been depleted and is
recharging. When the data/power source 56 is not connected to the mobile device 10,

power for the device 10 1s derived from the battery 60.

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
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- this examplé'thé' adapter 100 is a USB adapter 100 that comprises a primary UbB
| ' .'_'b'-::annmtcﬁr 102, a power converter 104, a piug unit 106, and an identification subsystem
5]108. The power converter is a known element in the art and typically includes at least

--one of the following components: switching converter, transformer, DC source, voltage

' ':'regLJIatcr,'lllihear regulator and rectifier. In the embodiment shown in fig. 2, the USB

- adapter 100 is shown cou'plihg a mobile device 10 to one of one or more types of power

sockets 110N, 110D, 110B, and [[100]] 110. Also shown in fig. 2 is an optional auxiliary

- -'USB-Conlﬂlecttirl' ’H?’I’:h‘ét can be used to couple the mobile device 10 to a data source
B . "(not's'hawn) suc&ﬁl as a pérmnal 'eomputer.
o [0033] Inthe @Mhodlmant shown in fig. 2, the primary USB connector 102 is configured
' I. to mate with the USB connector 54 of the mobile device 10. The USB adapter 100 is

operable to provide p’bwer to the mobile device 10 through the Vbus and Gnd power

-'pins i1 the USB connectors 54 and 102, The USB adapter 100 also optionally provides - -

| ‘a comrnunication path for data across the D+ and D- data pins in the USB connectors
54 and 102,

[0034] The piug unit 106 15 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 10¢ can be a twe-preng two-prang or three-preng three-prong piug of the type

tsed 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 106 can accept
one or more types of plug adapters 114N, 1148, 1140, and 114 that are configured to

couple to the plug unit 106 and are further configured to airectly mate with one or more
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typeﬁ of power éackets 110N, 110D, 1108, and [[100]] 110. The plug unit 106 can be
| conﬂg'ur*ed to receive ehérgy from a power socket 110N, 110D, 110B, or [[100]] 110,
| ;'-,'éither’ directly or through the use of a plug adapter, and Is operative to transfer the

| received ener'gy to the power converter 104.

'  -'[0035]' “I'”'h'e"pc:twer converter 104 is operative to receive energy from a power socket

110N, 110D, 1108, or [[100]] 110 and to convert that received energy to a form that can

' -,'..'be used by the mobile dévice 10. For example, the power converter 104 can be of
-'.-mnve’ntionél construction such as a switching power converter that converts 115 VAC
- 105 VDCQ-NISD,- the power converter 104 could comprise a D.C. reguiator circuit that
'.'."convartss a"D.C* input to a D.C.-output. The power converter 104 could aiso 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

. B "frequenciés,- wherein the plug adapters are operable to convert the possible input

e énergy levels and 'f'réque'ht:ies" to & range that the power converter 104 can

- accommodate. The power converter 104 provides its energy output to the mobile
cgevice 10 via the Vbus 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, 1108, or [[100]] 110. For exampie, using the appropriate plug adapter .

114, 11413, 1140, and 114N, the USB adapter 100 can receive enerqgy from a power
gocket such as [{an]] a 1158 VAC North American power socket 110N, ora 12 VDO

automobile power socket, or an air power socket, or others,
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'['0037] « FOr 'ex'a'mple,- in North America, a type "N” power socket is commonly available.
- TlThea plﬁg adapter 114N can be releasably attached to the plug unit 106 thereby allowing
- any North Am@rihaﬂ-power'maket 114N to be used as a power source. When traveling
i "1:0 3 locale which does not have the North American power socket 114N, an alternate
| _I plug adapter such as adapters'ﬁ 14, 114B, or 114D may be selected by the user,
- according 16 the power socket 110D, 110B, or [100]] 110 available at the locale. The
| 'pll'ug 'édaptér’l 114,.114B, or 114D may then be releasably attached to plug unit 106 in
" place of the 'pmg adapter 114N, thereby allowing the USB power adapter 100 to connect
| -'_'tc:: a Ioaallpc)wer supply via the 'Ilbcal power soeket- sockel. Various other plug adapters

& '.'ara-é.mvisimad that can be configured to operate with alternate power sources such as

- forinstance car sockets... -

] 'Is'electiﬁely use the p'c)we'r'prc)vided on the Vbus and Gnd lines of the USB connector 54
'. to provide power to the mobile device 10, charge the battery 60, or both. A more
detailed discussion of how the charging function of mobile device 10 can be
implemented is described in United States Provisional Application No. 60/27.3021 filed
on March 1*, 2001 and entitled “System and Method for Adapting a USB to Provide
Power for Gharging a Mobile Device” which has been incorporated herein by refereance.
[0039] Typically when a mobile device 10 receives power over the USB from a USE
host, it is required to draw power in accordance with the USB specification. The USEB
specification specifies a process for transferring energy across the USB called

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

16
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-[.00401 _The USB adapter 100 contributes to a system wherein a device 10 that follows
| the Uﬁﬁllﬁpeaiﬁcation when coupled to a typical USB host via its USB port can be
) '.'I'i'hfarmad that the USB adapter 100 has been coupled to the device 10 and that the
- ,'I-'clevir.:e 10 can now draw power without regard to the USB specification and the USE
" specHication irrpeséd e,
B ','[00#41],"”r"he-'ildentiﬁcation su'béyétem 108 provides an ideniification signai 1o the mobile
I -I':'deVice' 10 that the power source is not a USB limited source. The identification signal

- could be the communicatiori 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 voltage level changes, or .

" other types of electrical signals. The identification subsystern 108 that generates the

- identification signal could have multiple types of configurations. In one embodiment, the '

i '-.I'identificatim subsystem 108 comprises a hard-wired connection of a single voltage
: level to-bothﬂé‘ata lines. Inanother ermbodiment, the identification subsystem 108

- comprises a USB controller that is operable to communicate an identification signal to
the mobile device 10. Additional embodiments are contemplated. The identification
subsystem 103 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 LSE
adapter 100 to the USB connector 102.

[0042] In addition to providing power to the mobile device 10 over the primary USH

connector 102, the USB adapter 100 may optionally be equipped with an auxiliary USB

- connector 112 that allows the USB adapter 100 to create a communication path

17
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. between the 'mdbile device 10 and some other device capable of communicaling over
the USB such as a personal computer, another mobile device or some other type of
“device. -

- [0043] “The USE":;"'aldmjfé’r"’l'OO preferably provides a communication path between the

D+ and D- pin’s of the F’ri’rﬁ'ary' USB connector 102 and the D+ and L- pins of the
- ,'_-'auiiliary U'SB connector 112. In the embodiment shown, the communication path aiso '
traverses the identifiﬁétiﬁh's"ubsystem 108. Alternatively, the communication path could

* bypass the identification subsystem 108. The USB adapter 100 can thus act as a pass- -

| through pass-through device for communication between a USB hub or host and a
" fnobile device 10.

- [0044] Optimally;'th'@ USB adapter 100 could also transfer energy from the power

B I-wnver‘tef' 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

~subsystern 108 could also provide an identification signal to the device coupled to the
auxiliary USB connector 112 to inform that device that the power source is not a USB

imited source.

Exemplary lllustration Of The Use of A LISB Adapter With A Maobile Device
[0045] When a USB adapter 100 18 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.
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F’refarably, the h’lobile device 10 is programmed to recognize the identification signal
*and therefore recognizes that an identification signal has been transmitted by the UUSB
- adapter 100, After recognizing a valid identification signal, the mobile device 10[[,]]

_draws power through the USB adapter 100 without waiting for enumeration or charge

. negotiation.” -

~[0046] The detection of the identification signal may be accomplished using a variety of

- -methods. -For exaimple, the microprocessor 12 may detect the identification signal by

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

| d-etec:tion"may also be accomplished through the use of other device subsystems 44 in

. the mobile device 10. The preferred identification signal results from the application of

- voltage signals greater than 2 volts to both the D+ and D- lines in the USB connector
| gﬁ The preferred method of identification is described below in greater detail with

,"'refe"ren'éé' toFig.3. . .

g '[00217] At step 210, the mobile device 10 detects the presence of a voltage on the Vbus

line of the U8B connector 54 via the USB port 18. Al step 220, the mobile device
checks the state of the D+ and D- lines of US8 connector 54. 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 vollages 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 o the USB connector 54 is not a typical USB host
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'c')r hub and t'hat'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

| iina sin the 'USB connector 54 (step 260) without waiting for enumeration.

3 .[0048] If, however, after the mobile device 10 detects the presence of a voltage on the
' '.':,I'Vbus liﬁetﬁ the USB connector 54 and determines that the voltages on both the D+ and
| D- lines of the USB connector M are not greater than 2 Volts (step 220), then the
| mobile 'device"m determines that a USB host or hub has been detected (step 240). A

L : typical USB soator b weakly holds its D+ and D- lines at zero volts when it is not

. connected to another device.  The mobile device 10 can then signal the USB host or
'--:'hub to initiate the sam_imeratiah process (step 250) and can charge the battery or

| -otherwise use power provided via the Vbus and Gnd lines in the USB connector 54

) (step 260)'in accordance with the power limits imposed by the USB specification. The

. enumeration process is typically initiated after the mobile device 10 applies

 approximately zero volis to the D-line and approximately 5 volts to the D+ line to inform

the host of the mobiie device's 10 presence and communication speed.

[0049] Therefore, when a USB adapter 100 is coupled to the mobile device 10 and has

been identified as a USB adapter 100, the mobile device 10 ¢an forego the enumeration

process and charge negotiation process and immediately draw energy from the LSB
power adapter 100 at a desired rate, for instance at b unit loads, i.e. 500mA. While the
mobile device 10 charges its battery using the USB adapter 100, the mobile device 10
can disable its typical USB functions, i, 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 &
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mltage to the D+ line to Indicate to the USB host or hub that the mobile device 10 is
"'Icouplﬁ«}dther@fa and await enumeration and USB charge negotiation.

.-[0050] Ifthe USB adapter‘ 1001[,]] is coupled to the mobile device 10, and the mobile

dewic:e"lb'dcés not identify the USB adapter 100 through communications with the

' identification module 108, the mobile device 10 may stop drawing energy from the Vbus

| '.':"and Gnd I'inégﬂf'the" USB connector 54, This may occur, for example, If the mabile
:I device 10 is not ﬁrﬁ(:ji‘amhwed to identify the USB adapter 100. The mobile device 10
- ey ristakienly Idenitify s USE adapter 100 g8 & typlcal USB hostor hub and awalt

| .'.Iemmeration before drawing substantial energy. To guard against this, the USB adapter
' 100 can optionally be adapted to function with mobile devices that are not programmed
o recognize the USB adapter 100.

' ."[005'1];.' In that scenario, the USB adapter 100 can be adapted to provide energy to a
- mobilé device by using the knowledge that the mobile device will draw energy from a

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

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

60 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 device,

the identification subsystem 108 can apply an on-voltage (5 V for example) between the
Vbus and Gnd lings. The mobile device will draw energy while awaiting enumeration.

After a period of time, the identification subsystem 108 can apply an off-voliage (0 volis)
between the Vbus and Gnd hnes thereby tooling the mobile device into determining that

the unidentified USB device has been disconnected from the mobile device. The
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- identification 'su'bssyﬁtem 108 can then reapply an on«voltage between the Vbus and Gnd
o ‘lines. . The mobile device will draw energy again while awaiting enumeration. This

Cycla-'cém be repeated to paritﬁdiaally apply energy to the mobile device, for example, (o

- 'recha’rga'thé battery 60 of the mobile device.

2 R Additional Exemplary Embodiments of USB Adapters

I | '['C')"OS?] '- Shown in [Ifig.]] Eig. 4 is a schematic diagram of an additional exemplary
-"e'mbod.ir"h'ent of a USB adapt'er'300 that is coupled to a mobile device 10. The
exemplary USB a.dab't'ér 300 . cdmprises a USB connector 302, a power converter 304, I
'-'.Ié' piug unit '306, and ah'iden‘t'ification gsubsystem 308. The USB connector 302, plug unit
'::'3'06,':«31'1(1 identiﬁcaticm‘ s'ubsyfste‘m 308[1,]] preferably correspond to the LUSB connector

  - '102, plug unit 106, 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, 3141,

and 314 that preferably are f“é’léésably attachable to plug unit 306 so that the
appropriate piug adapter 314N, 314D, 3148, or 314 can be selected by a user to allow

the USB adapter 300 to couple to and receive energy from an avaiiable power socket

J10N, 310D, 310B, or 310. The exemplary UsB power converter 300 further comprises

a charging subsystem 316 and battery receptacle 318 for coupiing the USB adapter 300
to an external battery 320 that may be optionally coupled thereto.
[0053] The battery receptacle 318 provides a location for releasably coupling an

external battery 320 thereto so that the external battery can be charged via the USB
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B éd.apter 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.

B . 10054] To acdommodate this functionality, the power converter 304 is capable of

I' pmvidi'h‘g the proper voltage levels for the USB connector 302 and also capable of ”

'-I'.'pmviding'nec.éssary'mltage':-'Jn'd current levels to drive a battery charging subsystem

I.:'S‘l@.:.' The power converter 304 is preferably a dual power converter that may be
f "ga'nétf'uctéd usiﬂgcc:oh'vehtibnal '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 construction and function to the power converter 104 of
ﬁjl-ll the first embodiment. .
B [0055] Preferably, thllel cﬁhéf;gi'rig'gubsystem 316 performs in a substantially similar
| '-"m'an'r‘tér' to charging subfsystem 58 of the mobile device 10, But, for efficiency and
- "s.'ileicity' of design, cartain aspects of the dual power converter 304 and the charging'
subsystem 316 may be combined, as both are local 1o the USB adapter 300.
[Q0b0] Other alternative embodiments of the USB adapter may include various

combinations of components described above with respect to the first and additional

embodiments. Another embodiment of the USB adapter may include a second or more '

auxitiary USB connectors. A USE adapter having one or more auxiliary USB
connectors may optionaily be configured such that one or more of the auxiliary USHB
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 UUSB
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§ éd.apter having multiple auxiliary USB connectors will be configured such that the data

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

| - disconnected from the data Iinaés in the primary LUSB connector. This allows a mobile

".-'c:levicea connected to the primary USEB connector to receive energy from the adapter

regardless of whether a USB host or hub is connected to an auxiliary USB connector. |t :

| . Isalso cﬁhltemplated that a USB adapter may be embodied in a USB host or hub.

Gonclusion

[00'5'?]"-' The embodiments described herein are examples of structures, systermns 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
I' embt)diﬁients having alternative elements that likewise correspond to the elements of
""I'tha invention recited in the claims. The intended scope of the invention thus includes
' I.'II':'oth'e‘r" structures, ﬁys{ema or methods that do not differ from the literal language of the
- claims, and further includes other structures, systems or methods with insubstantial

differences from the literal language of the claims. Although the embodiments have

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

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

the IEEE 1394 interface.
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' ABSTRACTOF THE DISCLOSURE
n - An éda'pféi"fdf' 'ﬁ)i‘ﬁviding a source of power to a mobile device through an
I '.'i'ﬁdUSfry standard port is provided. In accordance with one aspect of the invention, the |
adapter comprises a plug unit, a power converter, a primary connector, and an
| '. ,: .' identification subsystem,  The plug unit is operative to couple the adapter {o a power

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

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

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

. connector is electrically coupled to the power converter and is operative to couple to the

o 'mobile“devic'e and to deliver the outputted power requirement to the maobile device. The

:  ' identification $ub$yst3m S eiectrically coupled to the primary connector and is gperative

~to provide an identification signal.
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- I -  ",MULTIFUNCTIONAL CHARGER SYSTEM AND METHOD
- e . CROSS-REFERENCE TO RELATED APPLICATIONS
  [0'0'0'1 ]Th!SISE continuation application of U.S. Patent Application No. 13/175,509,
N '-.'-i'file_d -me; 2011, now U.S. Patent No. 8,232,766, issued on July 31, 2012, by Daniel
M. Fisché'rl,' et al. élnd entitled “Multifunctional Charger System and Method,” which isa -
I I,'I-mh'tinuatim of U.S. Patent Application No. 12/905,934, filed October 15, 2010, now
U.8. Patent No, 7,986,127, issued on July 26, 2011, by Daniel M. Fischer, et al, and
| aiiified “‘Multifunctional Charger System and Method,” which is a continuation of U.S.
I I}:"l'-"’atemt Application No. 12/714,204, filed February 26, 2010, by Daniel M. Fischer, et al.
| ',"'-and entitied “Multifunctional Charger System and Method,” which is a continuation of
' :'j:'U,S.'-Pa't'en’t Application No. 12/268,297, filed November 10, 2008, now U.S. Patent No.
7,737,657 issued on June 15’, 2010, by Daniel M. Fischer, et al. and entitled "System
and Method for Charging é’ Battery in a Mobile Device,” which is a continuation of U.5. '
Patent Application No. 11/749,680, filed May 16, 2007, now U.&. Patent No. 7,453,233
igsued on November 18, 2008, by Daniel M, Fischer, et al. and entitled *Adapter System
and Method for Powering a Device,” which s a continuation of U.S. Patent Application
No. 11/175,885, filed on July 6, 2005, now U.S. Patent No. 7,239,111 issued on July 3,
2007, by Daniel M. Fischer, et al. and entitled “Universal Serial Bus Adapter for a Maobile
Device,” which is a continuation of U.5. Patent Application No. 10/087,629, filed March
1, 2002, now LL.5. Patent No. 6,936,936 issued on August 30, 2006, by Daniel M.

Fischer, et al. and entitled "Multiiunctional Charger System and Method,” which claims

priority from U.S. Provisional Application no. 80/273,021, filed March 1, 2001, by Daniel
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M F-“iar;her,-'et'all.' and entitied "system and Method for Adapiing a USB to Provide

| Power for Charging a Mobile Device” and U.S. Provisional Application No. 60/330,4806,

| 'I-'filead Qclober 23, 2001, by Daniel M. Fischer, et al. and entifled “multifunctionat Charger .

- "System and Method.”. Each of the above patent applications is hereby incorporated

" herein by reference in its entirety 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.
ﬁ','[0003]| PkOViding' an external source of power to a mobile device, such as a personal
' . digital assistant ("‘PD'A*’_),' mobile communication device, cellular phone, wirgless two-

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

R ,,,-'I'raap'&ct 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

Herial Bus) interfaces for communicating and use a separate power interface, such asa |

barrel connector, for receiving power.
[0004] 1t is desirable, however, 1o have a combined power and data interface. The
mobile devices that do have combined power and data interfaces typically use non-

standard and sometimes proprietary interfaces. Consequently, combined interfaces for
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a 3 particular manufacturer's mobile device may not be compatible with combined

- interfaces for mobile devices provided by other manufacturers.

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

" typlcally not used for that purpose by mobile devices. In accordance with the USB ~

| "'Speci'l’icétim; typical 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 current 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, 85 often happens during normal use of a mobile device, to

| be able to utilize alternate power sources such as conventional AC outlets and DC car
| ‘sockets that are not capable of participating in enumeration to supply power to the

rriobile device via a USB interface.

SUMMARY

[0008] An adapter for providing a source of power to & mobile device through an
industry standard port is provided. In accordance with one aspect of the invention, the
adapter comprises a plug unit, a power converter, a primary connector, and an

identification subsystem. The plug unit is operative to couple the adapter 0 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
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- connector is eléctrimlly coupled to the power converter and Is operative to couple to the
| I'_'-'mobila device and to deliver the outpuited power requirement to the mobile device. The
identification Subs;ys;tem' IS élaatriaally coupled to the primary connector and is operative

to provide an identification signal.

' . [0007] I 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 power converter, a primary USB connector, and an identification

~subsystemn. The plug unit is operative to couple the USB adapter to a power socket and

- '."'r:)peratiwa'ttj receive eﬂe'r*gy from the power socket. The power converter i electrically

-I'."muplad 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 'éubs'y'stem S EIéCfric:aally coupted to the primary connector and is operative

to provide an identification signal.

[0008] Another aspect provides a USB adapter for providing a source of power 1o 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 USE adapter to a power socket and operative to receive energy
from the power sockel. The power converter is electrically coupled to the plug unit and
15 operable to regulate the received energy from the power socket and to output 2

power requirernent to the mobile device. The primary USB connector is elecirically
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§ énupled to the bmwer converter and is operative to couple to the mobile device and {o
."-'deliver the outputted power requirement to the mobile device. The auxiliary USB

I-'."nonnecmr has data lines that are electrically coupled to the data lines of the primary

USB connector. .

' '[OOOQ] Yet another és’péc’f provides a method for providing energy to a mobile device

- USIng a'USB'adaptér that compriges a plug unit, a primary USB connector, a power

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

. "-'."a'nd an identification 'éubsyst'emelectrically coupled to the primary USB connector. The' <

. method cohﬁprising the steps of coupling the USB connector to the mobile device,

' . | ':mupling the plug unit to a power socket, outputting a power requirement to the mobiie

- device via the power converter and the USB connector, and providing an identification
} "s'ignel to the mobile device, via the identification subsystem and the USB connector,

 thatis or:ierétive' to'inform the mobile device that the USB adapter |s not limited by the

- power limits imposed by the USB specification.

[0010] In accordance with another aspect, a8 powering system for a mobile device

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

distribution subsystem in the mobile device that is gperable to receive energy through

the LUUSB connector and to distribute the energy to at least one component in the mobile

device and a USB adapter that is operative to couple o the USB connector. The USH

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

receive 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
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§ power distributién subsysiem, and an ideniification 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

' [001 1]I?'-'Ir'1 'a::jrdéf that the invention identified in the claims may be more clearly
' II-'unde'réfmd, preferred embodiments thereof will be described in detail by way of
‘example, with re'f’er”enﬁe 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. 2 is a schematic diagram of a first embodiment of a USB adapter that is =

- coupled to an exemplary mobile device;

- [0014] Fig: 8'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 1o both an exemplary mobile device and an external batiery.,

DETAILED DESCRIPTION
Exemplary Mobile [levice

[0016] Turning now to the drawing figures, shown in Fig. 1 is a schematic diagram of
~an exemplary mobite communication device 10 which has an industry standard
interface. The mobile communication device 10 is preferably a two-way communication

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

FISI00001855

Huawei v. FISI Exhibit No. 1002 - 118/225



Application No.: 13/536,767
Customer No. 93377
Attorney Docket No.: 11298.0188-03000
'Cle'én' \'/Iersion ~ Substitute Specification
B Idevi(:e 10 is alsdcapable of communicating over the Internet, for example, via a radio
| "fraquaﬁ'cy"("‘RF”)'Iink. | Exampl% of types of devices that could be classified as a mobile
| device 10 include a dﬁta messaging device, a two-way pager, a celiular telephone with
| 'I'data méséaging capabilities, a wireless Internet appliance, a data communication
' :I'-device (with or without telephony capabilities), a personal digital assistant (‘PDA"), a
' wireless two-way e-mail communication device, and others.
'  ' [00'1 7] I"T'he exeﬁipla"ry mobile device 10 comprises a microprocessor 12, a
oot subsystem |~14',' input/output (“O”) devices 16, an industry standard
interface 18 which in this example is a USB port, and a power subsystem 20. The

o Microprocessor 12 controls the overall operation of the mobile device 10. The

*‘communication subsystern 14 provides the mobile device 10 with the ability to

' gommunicate wirelessly with external devices such as other mobile devices and other -

computers. The 1/O devices 16 provide the mobile device 10 with input/output

' -."r:-:apabili’tiéé 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 8 means for receiving

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

device 10 with a local power source.

[0018] The exemplary communication subsystem 14 comprises components such as a

receiver 22, a transmitier 24, antenna elements 26 and 28, local oscillators (LOs) 30,
and a processing module such as a digital signal processor (DSP) 32. The particular
design of the communication subsystem 14 and the components used therein can vary.

It would be apparent to one of ordinary skill in the art to design an appropriate
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Immmunicatim '3ubeystem using conventionai methods and componenis 1o operate
over a communication network 34 based on the parameters necessary (o operate over
. that communication network. For example, a mobile device 10 geographically located
.I .: in North America may includé'a communication subsystem 14 designed to operate
| .-.:-Withiﬂ the Mobitex™ mobile communication system or DataTAC™ mobile
- communié'atian sys'té'm, whereas a mobile device 10 intended for use in Furope may
,'.'I-'inmrporafe a General Packet Radio Service (GPRS) communication subsystem 14.
iy '['001 91 . Network ACCESS requ'i'réments will also vary depending upon the type of network
.34, 'Ft:)llj*le:xcample-, in the Mobitex and DataTAC networks, mobile devices 10 are
r .I'r@g'i's:i.tarad on the ﬁe{work. LUsing a unique personal identification number or PIN
associated with each device. In GPRS networks however, network access is

| associated with a subscribertar user of a mobile device 10. A GPRS device therefore .

.-,'-'requires a subscriber identity module (not shown), commonly referred to as a SIM card, -

','i'n order'fdop'eratemh 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 Tunctions involving

communications over the network 34.

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

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

the network 34, Signals received by the receiver antenna 26 through a communication
network 34 are input to the receiver 22, which may perform such commaon recetver

functions as signal amplification, frequency down conversion, filtering, channel selection
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- émd the like, and in the exemplary system shown in Fig. 1, analog 1o digital conversion.
- Analog to digital conversion of a received signal allows more complex communication

. functions such as demodulation and decoding to be performed in a DSP 32. Similarly,

| . signals to be transmitted are processed, including modulation and encoding for

| éxam‘;jle',"b'y'fhe LSE 32'arid' input to the transmiiter 24 for digital to analog conversion, - '

'- "frequent':y' up cr:mvers:it:m', filtering, amplification and transmission over the
N communication network 34 via the transmitter antenna 28.
- [0021] Also, in the exemplary communication subsystem 14, the DSP 32 processes

" .communication signals and also provides for receiver and transmitter control. For

I-';I'e'xampla, the gains applied o communication signals in the receiver 22 and transmitter

24 may be adaptively controlléd through automatic gain control algorithms implemented
CintheDSP32.
. il : -' [0022'} In 'implern'éﬁﬁf'lzg:i"té' 'r;:ﬁﬁi"llffol function, the microprocessor 12 in the exemplary

. mobile Ide'\kice 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 aiternatively 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
applications, or parts thereof, may aiso be temporarily loaded into a volatile store such
as in RAM 38.

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

including at least data and voice communication applications for example, will normaily
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- be installed on fhe mobile device 10 during manufacture. One such application ivaded
.'-3l'mn"th@ mobile device 10 could be a personal information manager (PIM) application.

~ The PIM application ;':)'r"@f&rabl_y is an application Tor grganizing and managing user

" inputted data items such as e-mail, calendar events, voice mails, appointments, and

| j' “task items.. The PIM data items may be stored in the RAM 38 and/or the flash memory . '

[0024] - The PIM application preferably has the ability to send and receive data items,

- via the wireless network 34. The PIM data items are preferably seamlessly integrated,

' - Eyhahmnimd and upd:ated,' via the wireless network 34, with corresponding data items '

_stored or associated with a host computer system (not shown) used by the device user.

'__'The synchronization of PIM data items is a process by which the PIM data items on the

 : mobile device 10 and the PIM data items on the host computer system can be made to

- mirror each other,

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

device 10. For example, applications may be loaded onto the mobile device 10 through
the wireless network 34, an auxibary /O subsystem 40, the serial port 14, 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 memory 36, 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

10
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j--lrﬁc}bile devi:':e"“llo with additional and/or enhanced on-device functions, communication-
related functic)ha;bfboth. For example, a secure communication application may be
"I.'.'Ia:ad@d onto the mobile dmic@' 10 that allows for electronic commerce functions or other
| I,:_I'-fiﬁahc:ial transactions 1o be pe’ﬁormed using the mobile device 10.
: [0026] “The I/O devices 16 may be used to display and/or compose data
" gommunication 'fﬁeasagés;ll In one maode of operation, a signal received by the mobile
. :.' -'deuice 10, such as a text meséage or web page download, will be received and
'f :. p'rc)r:es'éed by the cofmunication subsystem 14, forwarded to the microprocessor 12,
|  ; | which will breferably further process the received signal, and provide the processed
Iﬁ signal to one or more of the /O devices 16 such as a display 46. Alternatively, a
received signal such as a voice signal can be provided to a speaker 48, or alternatively
| | o an au}{iliary /10 device 40. In another mode of operation a device user may compose
.2 data item such as an 'éwmaﬂ message using a keyboard 50 in cooperation with the
| disp’lay'ﬁl@ and poéslibly'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 pe provided in the mobile
cdevice 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
communications subsystem 42 may include an infrared device and associated circuitry

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

communicate with similarly-enabled systems and devices.

11
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I['0028I] The USB port 18 provides the mobile device 10 with a serial port for linking
| | directly' I'With other computers to exchange data and/or to receive powgr. The USB port
-   18 also prwides; the mobile device 10 with a means for receiving power from an
- '.I'exter"nal power source.. For example, in a personal digital assistant (PLDA)-type
| ""c:emm'uhic-atian-devic'e',:lthe USB port 18 could be used to allow the mobile device 10 to
:'s"ynchroniz”'e'dafa with & user’s désktop computer (not shown), The USB port 18 could

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

 throuigh the use of an external device or software application. In addition the USB port
18 may'lalso be used -m provide a means for downloading information or software to the
: | ' -.-:jmob-ila device 10 without using the wireless communication network 34. The USB port
| I,'-"IB can provide a direct and thus reliable and trusted connection that may for example

; 'I'I"be used to load an encryption key onto the mobile device 10 thereby enabling secure

| '; ‘dévice communication. ) -

- [0029] Coupled to the USB fﬁﬂf*i 18 is a USB connector 54. The USB connector 54 is
the physical component that couples the USE port 18 1o the outside word. In the
exemplary mobile device 10, the USB connector b4 is used to transmit and receive data
from an external data/power source 56, receive power from the external data/power
source 50, direct the transmitted/received data from/to the USEB port 18, and direct the
received power to the power subsystem 20.

[0030] The exemplary power subsystem 20 comprises a charging and power
digtribution subsystem 58 and a battery 60. The charging and power distribution

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

12
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bzattery 60 from 'the pxternal data/power source 56 to charge the battery 60 and also 10
.'-?I'distribute bﬁwe'r' to the many power-requiring components within the mobile device 10.
The charging subsyss'tém 58 may be capable of determining the presence of a batter 60

-, and/or a power circuit coupled to the mobile device 10, such as an AC adapter, USB

connection, or car adaptér, which alternatively can act as power sources 56 to provide

power for the mabile device 10 and to charge the battery 60, Additionally, the charging '

R 'SUbsysftth'SS may have the "a'billlity to determine if a power source b6 is coupled {o the

" :  mobile device 10 aﬁd;'in"th"e' absence of such a coupling, cause the mobile device 10to

- "_I.'b'@ powerad by the bmteary 60..

| [0031] .. The power distributadby the charging and power distribution subsystem 58 may

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

- gxtemal data/power source 56. When the battery 60 is depleted, the charging and

~ power distribution subsystem 58 transfers energy from the power source 56 to recharge

" the battery 60. Optionally, thé-charging and power distribution subsystem 58 may also
transfer energy from the power source 56 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 56 is not connected to the mobile device 10,

power for the device 10 1s derived from the battery 60.

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

13
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- this example the adapter 100 is a USB adapter 100 that comprises a primary USB
| ' .'_'b'-::annmtcﬁr 102, a power converter 104, a piug unit 106, and an identification subsystem
5]108. The power converter is a known element in the art and typically includes at least

-one of the following components: switching converter, transformer, DC source, voltage

' ':'regLJIatcr,'lllihear regulator and rectifier. In the embodiment shown in fig. 2, the USB

o adapter 100 is shown c:c:r'u'plihg a mobile device 10 to one of one or more types of power

sackets 110N, 110D, 1 10B, and 110. Also shown in fig. 2 is an optional auxiliary USB

- -'mnnectﬁrl 112 't'hlia't t:éiﬁ be used I'tc:n couple the mobile device 10 to a data source (not
& shown) sﬁt:h as a personal computer.

.'_"_'[0033] “In the embodiment shown in fig. 2, the primary USB connector 102 is configurad
| -'_-""[0 mate with the USB connector 54 of the mobile device 10. The USB adapter 100 is

operable to provide power to the mobile device 10 through the Vbus and Gnd power

| -"piﬂs in the USB connectors 54 and 102, The USB adapter 100 also optionally provides

-~ a communication path for data across the D+ and D- data pins in the USB connectors
54 and 102.
[Q034] 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 116 VAC. In
the embodiment shown in figure 2, the plug unit 106 ¢an accept one or more types of

plug adapters 114N, 1148, 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 '

14
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'“'I 10N,I 1‘|0D',"”I'1IOB,-and 110. The plug unit 106 can be configured 1o receive energy
I 'Ilfrom a 'rjt)werl socket 110N, 11 0D, 110B, or 110, either directly or through the use of a
plug'adapter,' and i$'b'peraﬁw 10 transfer the received energy to the power converter
104,
| I.'I,I'[OOSS]' wI“I“‘hfs:' pc::wer dt):hﬁéfl*téf 104 is operative to receive energy from a power socket
. 110N, 110D, 1 108;'01" 110 and to convert that received energy to a form that can be B I
. used by the mobile device 10. ‘For example, the power converter 104 can be of
o sanvariismal torgtrction such 9E & switching power converter that converts 115 VAC
- o5 VDC. All'ao, the power converter 104 could comprise a D.C. regulator gircuit that
- I:,.'mwarts a"D.C. input to a D.C. output. The power converter 104 could also be adapted
'-'I-I'th accept a wide range of input energy levels and frequencies. Alternatively, the power
B converter 104 could be adapted to accept a limited range of input energy levels and
. frequenciés;.Whereih'thfe plug adapters are operable to convert the possible input
' .',"éner'gy levels and 'freqmﬁcie's {0 a range that the power converter 104 can
accommodate. The power converter 104 provides its energy output to the mobile
cgevice 10 via the Vbus 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 {0 receive energy from various types of power sockets
110N, 110D, 1108, or 110. For example, using the appropriate plug adapter 114, 1'14E3, |
1140, and 114N, the USB adapter 100 can receive energy from a power socket such as

a 115 VAC North American power socket 110N, or a 12 VDC automobile power socket,

Or an air power socket, or others.

15
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'['0037] « FOr 'ex'a'mple,- in North America, a type "N” power socket is commonly available.
| '-lTh@ plﬁg adapter 114N can be releasably attached to the plug unit 106 thereby allowing
- any North Am@riéan power socket 114N to be used as a power source. When traveling
i "1:0 a locale which does not have the North American power socket 114N, an alternate
| _I 'plug'aclapter such'as'é'dapters 114, 1148, or 114D may be selected by the user,

3 according 16 the power socket 110D, 110B, or 110 available at the locale. The plug

- adapter 114, 114B, or 114D may then be releasably attached to plug unit 106 in place

N of the plﬁg"adalpte'rﬂ'*i4N',"i:'héreby allowing the USB power adapter 100 to connectto a

*local power supply'ﬁia‘ the local power socket. Various other plug adapters are
E ~gnvisioned that can be configured to operate with alternate power sources such as for

~instance car'sockets. - .

- [0038] The power diﬁfribu'titin'and charging subsystem 58 of the mobile device 10 can

.': selectively use the power pmvided on the Vbus and Gnd lines of the USB connector 54

't provide power to the mobile device 10, charge the battery 60, or both. A more
detailed discussion of how the charging function of mobile device 10 can be
implemented i1s described in United States Provisional Application No. 60/27.3021 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 hergin 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 accordance with the USB specification. The USB
gpecification specifies a process for transferring energy across the UsSB calleg

enumeration and limiis the elecirical current that can flow across the USB.
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-[.00401 _The USB adapter 100 contributes 1o a system wherein a device 10 that follows
| the Uﬁﬁllﬁpeaiﬁcation when coupled to a typical USB host via its USB port can be
) '.'I'i'hft:rrmad that the USB adapter 100 has been coupled to the device 10 and that the
| ,'I-'deviae 10 can now draw powef without regard o the USB specification and the USE
 specification imposed limits. -
' | '[004’1];.'The identification sUEéﬁkstem 108 provides an identification signal to the mobile

.' 'deviéé 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 voltage level changes, or

 other tybessof slectrical signals. The identification subsystem 108 that generates the

- identification signal could have multiple types of configurations. In one embodiment, the |

. identification subsystern 108 comprises a hard-wired connection of a single voltage

' _' “level to both data lines. In another embodiment, the identification subsystem 108
-'I""r':'omprige's' a UsB mh'trbner that 13 operable to communicate an identification signal to
the mobile device 10. Additional embodiments are contemplated. The identification
subsystem 108 may optionally be configured to have the capability of electrically
connecting or disconnecting the power ocutput from the power converter 104 from the
LUSB connector 102 and/or to connect or disconnect any data inputs from the USE
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

connector 112 that allows the USB adapter 100 to create a communication path
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. between the 'mdbile device 10 and some other device capable of communicaiing over
the USB such as a parsonal computer, another mobile device or some other type of
“device. -

- [0043] ‘The USB adapter 100 preferably provides a communication path between the

E D+ and D- pins of the Primary USB connector 102 and the D+ and D- pins of the

. auxiliary USB connector 112, In the embodiment shown, the communication path also

* traverses the identification subsystem 108. Alternatively, the communication path could

" bypass the identification BUb'S'ystem 108. The USB adapter 100 can thus act as a pass-

| through device for communication between a USB hub or host and a mobile device 10.

[0044] - Optionally, the USB adapter 100 could also transfer energy from the power

- converter 104 to the auxiliary USB connector 112 thereby providing a device coupled to

| -I'-“'the auxilié'ry USB connector 112 with power. In this arrangement, the identification
. subsystem 108 could algo pravide an identification signal to the device coupled to the
éukiliary USB connector 112 to inform that device that the power source is not a USB

limited source.

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

[0045] When a USB adapter 100 is connected 10 @ mabile 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
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- and therefm‘e'rémgnizes that an identification signal has been fransmitied by the UsB
- adapter 100. After recoghizing a valid identification signal, the mobile device 10 draws

. power through the USB adapter 100 without waiting for enumeration or charge

[.negmﬁaﬁnn“i.uug}n

[0046] The detection of the identification signal may be accomplished using a variety of

 methods. For example, the microprocessor 12 may detect the identification signal by

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

| -':'-Id'etection'ﬁ*laay also be zact:mnﬁplished through the use of other device subsystems 44 in
.' : the mobile device 10. The preferred identification signal results from the application of
':mltaga signals gréatek than 2 volts to both the D+ and D- lines in the LJSB connector
' .I ,I-"5~4, The preferred method of identification is described below in greater detail with
reference to Fig: 3. e
f I"I'line of Ithe'USB connector 54 via the USB port 18. At step 220, the mobile device
checks the state of the D+ and D- lines of USB cannector §4. In the example shown in
the drawings, the D+ and D- lines are compared to a 2V reference. Also, in thig
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 USE 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 1o the USB connector B4 is not a typical USB host

or hub and that a USB adapter 100 has been detected (step 230). The mobile device
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B '“'I () can then'ch'érge the battery or otherwise use power provided via the Vbus and Gnd
I '-','I'Iin@ sin the USB connector 54 (step 260) without waiting for enumeration.
. " | |' [0048] If, however, after the 'khabile device 10 detecls the presence of a voltage on the
; Vbus Iihe'd“f the USB connector 54 and determines that the voltages on both the D+ and
'   [)-- Iinés of the USB connector 54 are not greater than 2 Volts (step 220), then the
"._"mcibil'e' device 10 determines that a USB host or hub has been detected (step 240), A
| typical USB host or hub weakly holds its D+ and D- lines at zero volts when it is not
| connected to another dé#zice.]"l"he mobile device 10 can then signal the USB host or
hubto ir1iti'ét€:‘ the enumeration process (step 250) and can charge the battery or
. otherwise use power provided via the Vbus and Gnd fines in the USB connector 54
| .'-I,(step 260) in accordance with the power limits imposed by the USB specification. The -
. enumeration process is typically initiatea after the mobile device 10 applies
- 'approximatelly zet6 volts to the D-line and approximately 5 volts to the D+ line to inform
- "the Host of the mobile devic'e‘s"i() presence and communication speed.
[0049] Therefore, when a USB adapter 100 is coupled to the mobiie device 10 and has
been identified as a USB adapter 100, the mobile device 10 can forego the enumeration
process and ¢harge negotiation process and immediately draw enerqy from the USEB
power adapter 100 at a desired rate, for instance at b unit loads, i.e. 500mA. While the
mobile device 10 charges its battery using the USB adapter 100, the maobile device 10
can disable its typical USB functions. i, however, the mobile device 10 detects that &

USB host or hub is coupled to the mobile device 10, the mobile device 10 can apply a
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'--Ilmltaage to the D+ line to indicate to the USB host or hub that the mobile device 10 ig
"'.coupleedtherefa and await enumeration and USB charge negotiation.
.-[0050] Ifthe USB at:lapter“ 100 is coupled to the mobile device 10, and the mobile
dewic:e"'lb'dcés not identify the USB adapter 100 through communications with the
' dentification module 08, the maobile device 10 may stop drawing energy from the Vbus
| '.':"an'd Gnd l'ine'ls-af the USB connector 54, This may oceur, for example, If the maobile
“device 10 is ot mgmmmd to identify the USB adapter 100. The mobile device 10
- ey ristakienly identify 1 USB adapter 100 88 a typlcal USE hostor hub end awalt
| .'.Iemmeration before drawing substantial energy. To guard against this, the LUSB adapter
I 100 can optibnally be adapted to function with mobile devices that are not programmed
o recognize the USB adapter 100.
' ."[005'1];.' In that scenario, the USB adapter 100 can be adapted to provide energy to a
- mobilé device by using the knowledge that the mobile device will draw energy from a

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

enumeration. The USB adapter 100 can optionally provide power for charging a battery
60 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 device,
the identification subsystem 108 can apply an on-voltage (b V for example) between the

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

After a period of time, the identification subsystem 108 can apply an off-voltage (0 volis)

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

the unidentified USB device has been disconnected from the mobile device. The
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'--Ilidentiﬁmtioh 'su'bssyﬁtem 108 can then reapply an on-vollage between the Vbus and Gnd
N | "lineﬁ'.-:.Th@ mobile devit:é will draw energy again while awaiting enumeration. This
Cycla'cém be repeated to periodically apply energy to the mobile device, for example, to

- 'recha’rga'thé battery 60 of the mobile device.

2 wut Additional Exemplary Embodiments of USB Adapters

'['(')"052] '- Showmn Fig. 4 is a schematic diagram of an additional exemplary embodiment I
. ‘ofa USB adapter 300 that is coupled to a mobile device 10. The exemplary USB

I a_dapfér 300 comprises a USB connector 302, a power converter 304, a plug unit 306,
“and an ideritification subsystem 308. The USB connector 302, plug unit 306, and

| identification 3ub3ysfem 308 p'r'éferably correspond to the USB connector 102, plug unit

|  , :-106,' and identification 's'UbsySt@m 108 which were descrined earlier with respect {o the
'“first embodiment. Similar to the first embodiment, the additional embodiment may

' ".jl't:)ptir':nrlally he equipped with various plug adapters 314N, 3140, 3148, and 314 that

. oreferably are releasably attachable to plug unit 306 so that the appropriate plug

adapter 314N, 314D, 3148, or 314 can be selected by a user to allow the USE adapter ' |
300 to couple to and receive energy from an availabie power socket 310N, 310D, 310B,
or 310. The exemplary USB power converter 300 further comprises a charging
subgsystem 316 and battery receptacle 318 for coupling the UHB adapter 300 to an
external battery 320 that may be optionally coupled thereto.

[0053] The battery receptacle 318 provides a location for releasably coupling an

external battery 320 thereto so that the external battery can be charged via the USB
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§ éd.apter 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

- geparated from or is not coupled to the mobile device 10.

B . [0054] Tci'accidm’mcndata this functionality, the power converter 304 is capable of

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

'-I'.'prwiding'necfessary voltage and current levels to drive a battery charging subsystem

  31 6. Thé power mh'verter 30415 preferably a dual power converter that may be
| SenetcEd using conventional br non-conventional architechures. With respect to the
portion of the power converter 304 that provides energy to the USB connector 302, that
' portion is preferably similar in construction and function to the power converter 104 of
ﬁjl-llthe first embodiment. o

B [0055] - Preferably, thé'tﬁlhafgi'hg"gubsystem 316 performs in a substantially similar

| '-"m'an'r‘tér' {o 'chargiﬂg'%ubéystem 58 of the mobile device 10. But, for efficiency and

- "s.'implicity' of design, certain aspects of the dual power converter 304 and the charging'

subsystem 316 may be combined, as both are local 10 the USB adapter 300.

[Q0b0] Other alternative embogiments of the USB adapter may include varous

combinations of components described above witn respect to the first and additional

embodiments. Another embodiment of the LJSB adapter may include a second or more '

auxitiary 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 USH adapter's power converter made available to

it so that mulliple USB devices may draw power simultaneously. Preferably, a USB
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§ éd.apter having multiple auxiliary USB connectors will be configured such that the data

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

| - disconnected from the data lines in the primary USB connector. This allows a mobile
".-'c:levicea connected to the primary USB connector to receive energy from the adapter
regardi'ess 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.

Gonclusion

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

methods 'h'a'x}fing elements t:brresmnding to the elements of the invention recited in the

' claims. - This written description may enable those skilled in the art to make and use
embo::l’i’ﬁwmts having altemativé' elements that likewise correspond to the elements of
I . the invention recited in the claims. The intended scope of the invention thus includes
| other structures, syssféms or methods that do not differ from the literal language of the
| 'claims, and further includes other structures, systems or methods with insubstantial

differences from the literal language of the claims, Although the embodiments have

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

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

the IEEE 12394 interface.
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' ABSTRACT OF THE DISCLOSURE
o An éda'pfér' for providing a source of power to a mobile device through an
e .'i'ﬁdUSfry standard 'pt:art is provided. In accordance with one aspect of the invention, the |
adapter comprises a'plug unit, a power converter, a primary conngctor, and an
| '. ,: .' identification subsystem. The plug unit is operative fo couple the adapter {0 a power

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

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

B the power socket and to 't)ut'puf a power requirement to the mobile device, The primary

. connector is electrically coupled to the power converter and is operative to couple to the

o 'mobile“deﬁice and to deliver théoutputted power reguirement to the mabile device. The

" identification subsystem is electrically coupled to the primary connector and is operative

~to provide an identification signal.
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