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LI.“ I'I'I', I} HIE-111115 I'lltil’i'll H1111] ilJH'I‘ UH [HIM M HHJI Ill}

Unmet! fitatea Patent. anti “Pearle-bleak flfl’tbe
.r1—:i::lreee:LTCI'I‘ltl‘h'itEifiilflbl’iilt'i Fifi-Ft .PATE'HIM‘EL

at}. 13er lite-:1

Henrietta Virginia 12311-1 1150
WWW. neptb .{fim' 

. . FELINCI- CIR 3111C} DATE I FIRST 111931111711?! 3W1?L1CANT 11TH. D131:KET 111-3111111113

13/536761qu oer/earzotizm“ ' bailiflmflmiigbtttu tzeataheea

.. ._ CDNFIHMATIGN no. 5104
9337? -- ~ '. PUBLICATION NOTICE

FliM/ElNNEGAN

901 New we Weat. . 1111Illll11Illtttlltltltlttltltttttlttlll111111111
Weehlngtnn, DC 20001

Teammate-(anew aha-men aha-“rem AND METHOD -

. Publicatien No.U$m2012-t)293113mh1 .
Publicatien patent/amine ' '

Ihence 'OFI'PUBLICATION OF APPLICATION '

The abeye4identif'ied applieatibn will be eleetrenieelly published ae a patent applieatien publieatien pursuant to 3"?
(Bl-”Ft 1.311, at eeq. The patent applieetien publicatien number and publicatibn date are eet tnrth abeye.

The publicat’ien may be abbeaeed threugh the USPTQ‘S publibally avail-able Searehabie Databaaee via the

. Internet at wwwueptegey. The direct link to aaeeee the publication is currently http:fiwwwueptb.gnyfpath.

The phblieatibh prbbeae eetabliaheb by the Ofiiee deee not previele for mailing a baby ef the publicatibh tb .

applieeht. A eepy ef the pubiieatien may be ebtained item the Office upeh payment hi the apprepriate fee aet ferth

in 37 CPR '1 .19(a)(1). Orders for eepiee of patent application publicatibne are handled by the USPTO‘a Office at

Pubiie Fleenrde. The Office (it While Records can be reached by telephone at (103) 308~W28 or {800) 972u6382,
by facsimile at (3’03) BUSHNSQ, by mail addreeeed tn the United Etta-tee Patent and Trademark foibe, Oftiee ef

Pubiie Placards, Alexandria, VA 2223134 451'} or via the Internet.

In addition, infnrmatien en the statue bf the applieatien, inelutting the mailing date at Office aetiena and the

datee et receipt of entreepenbenee filed in the Ottiee, may eleb be aceeeeed via the Internet through the Patent

Electronic Buaineae Center at wwwuaptegev being the publie aide ef the Patent Applieatibn infbrmatibn and

Retrieval (Pf-1111) eyetern. The direct lint: to eeeeee thie statue infermatien ie burrently httpflfpeiraaptepeyh Priet tn

publieatien, such status iniermatien is ennfidential and may only he bbteineel by applieant using the private side of
Pelt-it.

Further aeeietanee in elebtrenibally abeeaeing the publication, or abbet PAIR, 1e available by calling the Patent

Electronic; Buaineee Center at 1~866w21T~91 9?.

Office bf Data Managrnent, Applifliittifll'l Aaaiatanee Unit (571)272w4000, (111571) EflealZUU, at? .lw888w78641101
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United filtrate-e Patent. and “Pearle-mark ifiiiftce

Adrlreer: {ifj'I‘tlh'iIEifiiiDH’iiifl Fifi-Ft .PATE'IHLM‘E-
itci. flux. .lrlti-ii

r'itdiittrttittiil, Virginia $231 .iuli l‘IfiCl
WWW. Iiepto .{tov

 
 

Aer-tracerrirpr :" ,r. ' ,~ oae ART

Ntrieeaa aria) para UNIT an, are mere Atriapccwrrrreqc ‘: '7; .' INDLtLAIMti

iii/5536,26“? 06f2tii’2012 2859 1250 11298 01$8~08000 ' ' '2

CONFIRMATION NO. 5104

93377 .' - I . . UPDATED FILING RECEIPT
RiMiFiNNEGAN ' " " " '

Waehingtcn, DC 20001
am New WW1,w f-I-g-s-y. lilllllllilliliiilllilliiliiiiiliiiillllllllllllllll

Date Mailed: 082’1 7/2012

' Receipt la achnciririedged at this nchuprctriaichal' patent applicatlcn. The applicaticn will be taken up far examinaticn
in due course, Applicant will be notified are to the reeuite of the examination, Any correspondence concerning the '

application must: include the icllcwing identification lnfermaticn: the US. AFFLiCATION NUMBER, "FILING DATE,

NAME OF APPLICANT, and TiTLE OF INVENTlON. Feee tranemitted by check or draft are achiect to collection. I
Please verify the accuracy ct the data preaented on this receipt, it an ermr is noted an thie Filing Receipt, pleaee

' euhmit a written regueet for a Filing Receipt Ccrrection. Pleaee provide a copy of this Filing Receipt with the

changee noted thereon. It you received a "Notice to File Miaaing Part5" for thia application, please auhmit

any ccrrectione tc thie Filing Receipt with your reply ltd the Netice. When the USPTO proceaeee the reply , I

to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicanfle)

-- Daniel M. FISCHER, Waterloo, CANADA;

-- . -- Dan C. Radut, Watericc, CANADA;

' Michael F. Hahicher, Tcrcrrtc, CANADA;

Quang A. Iuong, Mleaiaauga, CANADA;
lcnathani Malian, Kitchener CANADA;

Aeeignment For Published Patent Application
Research in Motion Limited, Waterlec, CANADA

Pcwer of Attorney: The patent practitionere associated with Cuetcrner Number 93377

Dcmeetic Priority data as claimed Icy applicant

This appiication ia a CON of 13/175,509 G7r01i2011 AM“ 8232766

whim"! is a CON (if i2/905.,934 10/1 5r’20i 0 PAT 798612?

which is a CON Di 12/714,204 UEXEBXEW 0 PAT 7834586

which is a CON cf 12/268,297 tir’iOiEfltiB PAT 7737657

which ie a CON at “£749,680 05/1 6/2061? F’AT 7453283

which is a CON at “£175,885 UWUBIEGEIB PAT 7235-3111

which la a CON ci 10/087,629 03/01/2002 PAT 6936936

which claims benefit of 60/273,021 03i01i2001

and claims benefit of 60i33ii,486 three/acct

Foreign Applications (You may be eligible to benefit from the Patent Proeecutlon Highway pregram at the
USPTO. Please see hiii):r'r'wwwpeptgggg far more inicrmaticn)uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

Ii Required, Foreign Filing Licenee Granted: 07H $21312

page'icFS
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The country code and number of your priority applioatioo, to he used for filing abroad under the Fier'is'Convention, I
is US 13153536?

' Projeoted Publioatlon' Datei'i 1.12'82’2'0'1'2 '-

Non-Puhlioation Request: No

Early Publication Request: No' - --
Title '-

. j -- - MULhPUNCTIdNAL stir-mean system AND Mari-loo

Preliminary Class

.. 3:20 . _ .

3' .. PROTECfiNG YOU'e'iNVENTION OUTSIDE THE UNITED ammo - .-" . '

Eiince the rights granted Icy a US; patent extend oniy throughout the territory of the United States and have no

elteot is atoreign country, an inventor who wishes patent protection in another country must apply for a patent

in a specific oountry or in regional patent offices. Appiioants may wish to consider the filing of an international '

applioation under the Patent Cooperation Treaty (PCT). en internationai (PCT) application generaily has the same

elfect as a regular national patent appiication in eaoh PCTmm'ember country. The F—‘GT prooess simplifies the tiiing '

of patent applioatioes on the same invention in member countries, lout 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 oou ntries where patent
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 partioular laws. Since the laws of many countries differ '

in various respects from the patent law or the United States, applioants are advised to seek guidance from specific

foreign countries to ensure that patent rights are not lost prematurely,

eppiicants'also' are advised merits the ease of inventions made in the United States, the Director of the USSF'TO must '
issue a license before applicants oan apply for a patent in a foreign country. The filing of a U8. patent applioation

serves as a request for a foreign tiling license, "The applioation's tiiing receipt contains further information and

guidance as to the statue of applioant's license for foreign tiling.

eppiicants may wish to consult the USMC) booklet, "General Information Concerning Patents" (specifically, the

patent appiications. The guide is avaiiable either by contacting the USPTO Contest Center at 800«?86«9199, or it

can be viewed on the U8 PTO website at http:ir'www..uepto.goviwebioffioesipaoidoc/gerteraiiindex.html,

For information on preventing theft of your inteiieotual property (patents, trademarks and oopyrights), you may wish

to smash the LLS. Government website, http:iwa.atoplakes.gov. Part of a Department of Commerce initiative,

this website includes seltmheip "toolitits" giving innovators goidanoe on how to protest int-elieotual property in speoilio "' '

countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may

call the LLS. Government hotlioe at 1~868-99£—3—HALT (LEGBQQQ-eiiiii).

page 2 of ti
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. .. . LICENSE FOR FOREIGN FILING UNDER

. . " I" Title 35, United States Code, Section 184 I
, . . . . title 3710cde of Federal Regulations, 5.11 8: 5115'
GRAND I- " ' I

' The ep-plicant'has been granted'a ticenee under 35 U.$.C3. 184, if the phrase ”IF REQUIRED, FOREIGN FlLiNCfi
LICENSEE GRANTED“ tellewed by a date appears an this term, finch licenses are issued in att applicaticns where

the ccnditiens for issuance et a license have been met, regardless at whether or act a license may he required as '

eet fcrth in 37 CPR 5,15. The scape and Iimitaticne at this license are set ferth in 37 QFR 5,15(a) unless an eartier

license has been issued under 37 CFH 5.15m), The ticense is subject is revccaticn upcn written netiticaticn. The

date indicated is the effective date at the license, unless an earlier license at similar scape has been granted under
3"? CFR 5.13 cr 5,14,

This license is tc'be'retained by the licensee and may be used at any time an er after the effective date thetecf uniess ..
it is revclted. This license is autematically transferred to any related applicaticns(s) filed under 3? OFF-t 1.53(d). This
license is net retrcactive,

The'grant'ci'a license dees net in any Way'leesan the respensibility at a licecsee far the security at the subject matter . .
as imposed by any Gavern ment centract at the previsicns of existing laws relating tc espicnape and the naticnal

security er the expert at technical data. Licensees shcutd apprise themselves ct current regulations especially with

respect is certain ccuntries, cf ether agencies, particularty the Oltice cf Defense Trade Ccntrcls, {Department at

State (with respect tc Arms, Muniticns and Implements at War (22 CW 121423)); the bureau ct Industry and

Security, Department of commerce (15 CPR parts YSUJM); the Office at Fcreign AeseteOcntrct, Department at

Treasury (31 OFF-i Parts 500+) and the Department at Energy,

am

his license under 35D.,S'..C.- 184 has been granted at this time, if the phrase "5F itE'QLJIFtEiD, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear en this term. Applicant may still petiticn fer a license under 3? CF Ft 5,12, , . - .
if a license is desired befcre the e'rtplraticn cf 6 tncnths Item the filing date cf the applicaticn. If B rncnths has lapsed

here the filing date at this epplicaticn and the licensee has nct received any indicaticrl cf a secrecy crder under 35

LL83. 181, the licensee may fcreign file the applicaticn pursuant ta 37 CPR 5.15(b).

''''''''''''''''''''''''''''''''' ' ' 'u I ."n'n'n"n”n"u"u"u'-In'n' n'n'.‘n"n'"'u'ul'u'u'n'n'""'u”u 'u'n'l'u'n'l":"u"u'u”u“u"u"u' 'u'"'u"'u"u'u'n'n'n'n'n'n"n"u"n' n'H' 'u"'u"u'un' n'n'n"n'n'u'u"u"n"u'n'u'n'"n'I'u'u'u'u'u'u"n'n'n'u'u'u"u'n'u'u'u'u'n"n'fn'f'fu'l'f'u'f'u'n' 'u'n'l'u"l'n"u'u' 'u"'u'u'u'n"u"u"u' n"n"n"u"u'u"."'u"'u'u'n'"n'l'u'n' u'n"u"u"'u'ul'u'u'l'u'flu'fl'u'f'u'n' u"u”u'n'l'u'ul'u"n'l'u'n' u'n"1"n'l'u'||

The United States represents the largest, Inset dynamic marketplace in the wand and is an unparalleied lccaticn

fer business investment, inncvaticn and cctnmercializaticn at new technclcgies. The USA cffers tremendcus

rescurces and advantages for these whc invest and manufacture gccds he re, ”thrcugh SelectLJSA, cur naticn

wcrke tc encourage, facilitate, and accelerate business investme nt. Tc learn rncre sheet why the USA is the best

ccuntry in the wcrld tc devetbp technclcgy, manufacture ptcducts, and grew ycur business, visit 8,electtifieppv.
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- g? Ile'THE UNITED STATES PATENT AND TRADEMARK {Dance

5 lo 're'Applieatie'n or: '

Daniel M" FISCHER at at? .' 3 j Greup Art Unit: 2859

I Iprplicatien Ne; 13/5361767'_I-pig-.5. .I- Examiner: Unknown

.' . -- . Centirmatien Ne: 5104
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-.. ,3. SYSTEM AND METHOD -

"Mail Step Missing Parta. - .- .
' .'.-CemmieeienerterPatenta... '

- F313. BexMSO ' ,-

[Alexandria VA 22313—1450

g-‘Sir:

RESPONSE Tol-NOT'lCE Te FILE '. _
'- . CORRECTED APPLICATION PAPERS '

In 'rea'penae'l'th-Ithe communication of July 20, 2012; Applicanta'aubmit'a' "

e'tlpe't'it'utel specification.- incerperating the changes requested in the preliminary _- ' '

Jamar-mat accompanying the filing ef the applicatiehl A marked-up version showing

Ichengee in accerdanee with NIGER... § flame) has been previded, as well as a Clean I

vereien witheut markingel The substitute epecifieetien een'iaine no new matten

Additionally, Applicante eubmit replacement drawinge fer Figures lei,

Applicants nete that the eriginal drawinge submitted with this applicatien are fully .

in campliance with 37 CPR 1.84 and have been accepted fer US. Application No.

13/175,509 witheut any objectien. A copy at the Notiee To File Corrected Application

Papers is not attached since this response is being filed electrenicaliy (EFS-Web).
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GARRETT 8t DUNNER, L.L.|‘:‘.

‘r’i Yu

Reg. Ne. £39,397

(571)203—2700

FISI00001824

Huawei V. FISI Exhibit No. 1002 - 87/225



Application No: 13/538,787
Customer No. 0837?

Attorney Docket No: 1 1288018808000

I 'Markedwup Substitute Specification

. .- ",MULTIFUNCTIONAL CHARGER SYSTEM AND METHOD

" .. CRO S—REFERENCE TO RELATED APPLICATIONS   

2.10001 ]Thia ia'a' continuation application of US. Patent Application No. 13/175,509,

' I-II-I'tiled dill 
'fl

. Fischer et el. and entitled “Muititunctiona Char erf‘: atom and Method which is a    

I continuation of US. Patent Antication No. 121805 034 filed October 15 2010 now

--'-U.S, Patent No. "i' 888 12'"? ieeued on Jul 28 2011 b Daniel M. Fischer etal. and

H which is a continuation of US.  " entitled “Multifunctional. Char erS etern nd Method

I Patent Application N'o'.712i"7“14_,204,_ tiled February 28. 2010,. by Daniel M. Fiacher. et al.

'. and entitled “MUltifun'Ction'ai ”Charger Syatem and Method,” which ia a continuation of

.'-"'U.S'. Patent Application No. '1 21288287,, filed November 10, 2008,, now US. Patent No. -

L."7,737,657 issued on'June 15, 2010, by Daniel M. Fischer. et al. and entitled “System

I and Method for Charging a Battery in a Mobile Device," which is a continuation of LLB.

" 3'3'Pate'nt Application No.-11/7'49,880,1iied May 18. 200?. new aSPatea Ne 124531233

loaded on November 18, 2008,, by Daniel M, Fiecher, et al. and entitled “Adapter Syetem -

and Method for Powering a Device,” which la a. continuation of US. Patent Application

No. 11f1 75,885, tiled on July 8, 2008, now US. Patent No. 7,239,111 iaeued on July 3,

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

Device,” which is a continuation of US. Patent Application No. 10/087,828, filed March

1, 2002, now 0.8. Patent No. 0,838,036 ieeued on August 30, 2000, by Daniel M.

Fischer, et al. and entitled “Multifunctional Charger System and Method," which claima

priority from US. Provisional Application no. 8012“?3,021, filed March 1, .2001, by Daniel

"1."2011'-now ue. Patent No.8232 788 iaaued on Jul 31 2012 b Daniel .
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Application No.: 13/538,787
Customer No. 8837?

Attorney Docket No: 1 1288018808000

I 'Msrkedwup Substitute Specification

M Fischer,-etsl.' and entitled “System and Method for Adapting a USB to Provide

. Power for Charging a Mobile Device” and US. Provisional Application No. 80/330,488,

III-filed October 23, 2001', by Daniel M. Fischer, et al. and entitled “multifunctional Charger . -

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

-'_"herein by reference in its entirety for all purposes.

BRCKGROUND

[0002] lilil'h'ia layention relates generally to power adapters. More particularly, the

invention relates to pewter adapters for use with mobile devices.

ij'[0003]l Proyidin‘g an external source of power to a mobile device, such as a personal

I . 7digital assistantflsn (“PDA”). mobile communication device, cellular phone, wireless two-

way email communication device, and others, requires design considerations with

' ' - . Ill-'I'respect to both the mobile device and the power source. With regard to the mobile

I-devicemost mobile devices provide a distinct power interface for receiving power from

'I a power'sour'oe, for'in'stanoe 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 as a -

barrel connector, for receiving power.

[0004] It is desirable, howeyer, to 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. Gonseouently, combined interfaces for
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j- a particular m'anutacturer‘a mobile device may not be compatible with combined

. . interfacee for mobile-devices provided by other manufacturere.

. jl. -' [0008] . . Although the U88 interface can be used as a power interface, the USB is

'. 'typlcally'not ueed for'that purpoee by mobile devices. in accordance with the U88. ' ' " '

'."'8pecification, typical U88 power source devices, such as hube and boats, require that a I

I'g-USIB'dEtVlC'Ei participate ina ho'etdnitiated procese called enumeration in order to be

' .. ' compliantWith the current USB specification in drawing power from the USB interface,

' I "II”Although 'amobile'device could be adapted to participate in enumeration when drawing. .

power over the USB interfacelt would be preferable in many situations, ouch aa when a

heat would not be available, ae'otten happene during normal use of a mobile device, to

. be able to Utilize alternate power sources such as conventional AC outlete and DC} car

j -'e'ocketa that are not capable of participating in enumeration to supply power to the

- 'Irnobile'devio'e via 3 Use interface

W

[0008] An adapter for providing a Source of power to a mobile device through an

industry standard port is provided. In accordance with one aepect of the invention, the -

adapter comprises a plug unit, a power converter, a primary connector, and an

identification eubayetem. The plug unit is operative to couple the ”adapter to a power

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

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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j- connector is electrically'coupled to the power converter and is operative to couple to the

. I'd-mobile device and to deliver the'cutputted power requirement to the mobile device. The

.' identification eubeyetem is electrically ccuoled to the primary connector and is operative

”to provide an Identification eignal.

I [000?] In accordance withanother aspect, a U88 adapter for providing a source of

I povver to amobile device through a USB port is provided. The USB adapter comprieee .

.' a plug unit; a power'converter, a primary USB connector. and an identification

' i-‘e'ubayetemfl‘l'he plugunit is operative to couple the USB adapter to a power socket and

' .'."'operative'to receive energy from the power socket. The power converter ie electrically

I coupled to the plug unit and la operable to regulate the received energy from the power

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

connector to electrically coupled to the power converter and la operative to couple to the

I' mobile device and to deliver the outputted power requirement to the mobile device. "The . '

1: : lidentiticatioe 'e'ubeyetem' is electrically coupled to the primary connector and i3 operative . - -

to provide an identification signal.

[0008] Another aspect provides a USB adapter for providing a source of power to a

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

converter, a primary U558 connector, and an auxiliary LJSB adapter. The plug unit is

operative to couple the U88 adapter to a power socket and operative to receive energy

from the power socket. The power converter is electrically coupled to the plug unit and

la operable to regulate the received energy trom the power socket and to output a

power requirement to the mobile device. The primary USB connector is electrically
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j- coupled to the power converter and is operative to couple to the mobile device and to

I'Vldeliver the'outputted power requirement to the mobile device. The auxiliary U88

I-t‘connector has data linee that are electrically coupled to the data lines of the primary

U$E3 connector. . .

I '[0009] d‘r’et anctiier'eeeeet provides a method for providing energy to a mobile device "

' . being a'USB'adapter'that comprieee a plug unit, a primary USB connector, a power

' . convertereleCtriCally Coupled between the plug unit and the primary USB connector,

I . 'I-Iiand an identification 'eube‘ystemelectrically coupled to the primaty USB connector. The - '

I -. Iffm'ethod comprieing'the etepa-cf'coupling the USB connector to the mobile device,

I . . 'Zcoupling the plug unit to a power eocket, outputting a power requirement to the mobile

. device via the power converter and the USE connector, and providing an identification

" taignal tothe mobile device, via'the identification aubayatem and the USB connector,

- fthat is operative to'inform the mobile device that the use adapter ie not limited by the

- ,pewer' limits-imposed by'the'USB specification.

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

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

diatribution aubayatem in the mobile device that is operable to receive energy through ' -

the USE connector and to distribute the energy to at leaet one component in the mobile

device and a U38 adapter that is operative to couple to the U88 connector. The U88

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

transmit an identification signal that is operative to identify the U88 adapter ae not being

'fIimited by the power limits Imposed by the USB Specification.

I "' eel—sir DESCRIPTION or: THE DRAWINGS

' [001 Ill-lb order that the invention identified in the claims may be more clearly

I II-cncleratood, preferred embodimenta thereof will be described in detail by way of

.exarnpleciaith reference to the accompanying drawinga. in which:

' "[0012] . Fig. tie e adhematic diagram of an exemplary mobile device which has an
'I industry etand'ard ' interface; j

'-'[0013]'”Fig. 2 ie' a'achematic diagram of a first embodiment of a USB adapter that is . . '

' - III-coupled to an'exemplary mobile device;

[0014] . Fig. 3 ie a flowchart illuatrating an exemplary use of a U88 adapter with a

. -"rnobi|edevice;a'nd

" '[0015] Fig. Alla aachernatlcdiagram of an additional exemplary embodiment of a U88 '

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

DETAILED DESCRIPTION

Ex m r M ii Devi

[0018] 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. Preferably. the mobile
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f- device 10 is also-capable of communicating over the Internet, for example, via a radio

.  'treouen'cy"(“RF”)'linl<.I Examples of types of devices that could be classified as a mobile

. device'to include a data messaging device. a two—way pager. a cellular telephone with

'Il'data messaging capabilities,- a wireless Internet appliance, a data communication

I ill-device (With or without telephony capabilities), a personal digital assistant[[s]] ("PDA"), or

I wireless twoiway email communication device, and others.

I 80017] I'The exempla'ry'mobile device 10 comprises a microprocessor 12, a
- I": communication subsystemttl, inputfoutput (“U0") devices 16, an industry standard

interface 18 which in this err-{ample is a 088 port. and a power subsystem 20. The

I microprocessor 12 controls the overall operation of the mobile device 10. The

communication subsystem ”1-4 provides the mobile device 10 with the ability to

.lzlllcommunicate Wirelessly with paternal devices such as other mobile devices and other
computers The liO deviceslt 8 provide the mobile device '10 with inputioutput

Tasmania's tor use with-a device user. The USB port “I8 provides the mobile device '10

' with a serial port tor linking directly with other computers cooler a 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 I I

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

and a processing module such as a digital signal processor (DSF’) 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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communication 'aubeyatem using conventional methoda and componenta to operate

over a communication network 34 based on the parametere necessary to operate over

. thatcommunication network. For example, a mobile device 10 geographically located

.8 in North” America may include'a communication subsystem 14 designed to operate

' .-'I-Within the Mobitexi‘“ mobile communication ayetem or Eitataifltitt‘.)"it”l mobile

' ,9 communication system, whereas a mobile device 10 intended for use in Europe may

j'I-Iincorporate a General Packet Fiadio Service (GPRS) communication subsystem “I4.

fill-0018] - Network acceSa requirements will also vary depending upon the type of network

fl. 3334. 'For'example, in the Mobitex and DataTAC networke, mobile devicee 10 are

I -'.I'reg'ietered on the network using a unique pereonal Identification number or PIN

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

iasaociated with a subacriber 'or uaer of a mobile device 10. A GF’RS device therefore .

.-.'-reoulree a'eubccriber identitymodule (not shown), commonly referred to aa a SIM card, -

{in ordertooperate one GPRS network. Without a SIM card, a GPRS device will not be

fully functional, Local or nonwnetwork communication functions (if any) may be

operable, but the mobile device 10 will be unable to carry out any functions involving

communications over the network 34.

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

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

the neMork 34. Signals received by the receiver antenna 28 through a communication

network '34 are input to the receiver :22, which may perform such common receiver

functions as signal am plification. frequency down conversion, filtering, channel selection
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j- and the like. and in the exemplary system shown in Fig. 1, analog to digital conversion.

Analog to digital conversion of a received signal allows more complex communication

.- 'functlo'ns such as demodulation and decoding to be performed in a DSP 32. Similarly,

. '.'.'slg_na|s to be transmitted are processed. including modulation and encoding for

.‘I' lexam'ple','lbylthe EDSP 32 and input to the transmitter 24 for digital to analog conversion, - I

I-I'Ifreouency'up conversion, filtering, amplification and transmission over the

I 'Ilcomm'uniclation' network 34 via the transmitter antenna 28.

. [00721]- Also; in the'exem'plary communication subsystem 14, the USP 32 processes

.' f '- communication signals and also provides for receiver and transmitter control. For

l-f'eaample. the gains'applied to communication signals in the receiver 22 and transmitter

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

in the can 32._

. [00221 - In implementingilts'control function. the microprocessor 12 in the exemplary
mobile device 10 executes a'n operating system. “The operating system software used

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

memory 38. 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.

[0028] A predetermined set of applications which control basic device operations,

including at least data and voice communication applications for example. will normally
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be installed on the mobile device 10 during manufacture. One such application loaded

.Tl'on'the mobile d-eyice'lo could be a personal information manager (PIM) application.

I-'.'The PlM application preferably is an application for organizing and managing user

[Illinputted data items'such as e-mail, calendar events, yolce mails, appointments, and

. fitask items... The Film data items may be stored in the RAM 38 and/or the flash memory ' . . I

-'j I [0024i Th'elii’l'lyl 'application-prefersbly has the ability to send and receive data items,

via the wll-eless nemerk 34;; The PM data items are preferably seamlessly integrated,

I ji' synchronized and updatedyia the wireless network 34, with corresponding data items I

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

IIfThe synchronization'of PlM data items is a process by which the PIM data items on the I

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

----'mirroreaoh other. .. .

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

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

the wireless network 34, an auxiliary IIO subsystem 40, the serial port 18, a shortwrange

communications subsystem 42, such as an infrared (“lR”) 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 38, or

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

microprocessor ‘12.. The available application installation mechanisms can increase the .

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

10
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j-Imobile deviCe'fO with additional andlor enhanced onwdevice functions, communication“

.. . -' related functions-or'both. For example, a secure communication application may be
I'valoaded onto the mobile device'i 0 that allows for electronic commerce functions or other

' Iii-“financial transactions to be performed using the moblle device 10.

' '[0028] “lhe l/O devices" 18 may be used to display arid/or compose data

- '- communication messaged In one mode of operation, a signal received by the mobile

. :f-Idevice 10,;‘such'as'a text-message or web page download, will be received and

'5 i. propessed by the commo'nication subsystem 14, forwarded to the microprocessor 12, I

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

II signal to one or more of the IlO devices 16 such as a display 48. Alternatively, a

received signal such'as a veice'signal can be provided to a speaker 48, or alternatively

I-I'I-t'o an auxiliary I/C) device '40; In another mode of operation a device user may compose

Ia data item such as an“e'~'-mail'message using a keyboard 50 in cooperation with the

j :' displayed and possibly'an suitiliary lr'O device 40. Alternatively, a device user may

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

transmitted over a communication network; '34 using the communication subsystem 14.

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

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

which need not necessarily be similar to device 10. For example, the short-range

communications subsystem 42 may include an infrared device and associated circuitry .

and components or a Bluetoothitt communication module to allow the device 10 to

communicate with similarlyvenabled systems and devices.

’11
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'[0028'] .. "the USB port 18 providea the mobile device ’10 with a serial port for linking

'I .' directly vaith other com'pu'tere to exchange data and/or to receive power. The U88 port

ill-.18 aleo'providae the mobile device 10 with a meana for receiving power from an

I ' 'Il'external power eource..-- For example. in a personal digital assistant (Film-type

' III'comm'unicationdeylceythe- USB port 18 could be uaed to allow the mobile device 10 to

3"a'ynchroni2'e'data with a uaer’e desktop computer (not ehown). The USB port 18 could

.' -_'also enable a use tc'eet parameters in the mobile device 10 such as preferences;

.1: through the luae'of an'ext'e'rnal device or software application. In addition the USB port '

I I . '18 may'lalao be uaed to provide a meana for downloading information or software to the '

I I . I Imob-ile device 10 without using the wireless communication network 34. The U88 port

. 0718 can provide a'clirect and thus reliable and trusted connection that may for example

I - filibe used to load an encryption key onto the mobile device 10 thereby enabling secure

- [device communicationi. --

' - [002810 Coupled to the USB port “I8 ia a U88 connector 54. "The USB connector 54 is

the physical component that couplea the USE port E to the outside world. In the

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

from an external data/power eource 58. receive power from the external dataipower

source 56, direct the transmitted/received data from/to the U88 port. 18, and direct the

received power to the power subsystem 20.

[0030] The exemplary power eubayatem 20 comprtaee a charging and power

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

aubayetem 58 performa many functions. It may be used to tranafer energy to the

12
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battery 80 from the external detaipower source 58 to charge the battery 80 end aleo to

. fll'dietribute power to the many peweerieeaipieg poweereguirihg componente within the

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

' . 2"‘preeen'ce ot a better 80 andior a power circuit coupled to the mobile device 10, such as

i an AC adapter, U88 connection, or car adapter, which alternatively can act as power

j "sourcee'58'to provide power for the mobile device 10 end to charge the bettery 80.

Additionally, the-Charging subeyetem 58 may have the ability to determine if e power

' jeleource 58 is coupled to the mobile device 10 end, in the absence of such a coupling, - .

'. cause the mobile device'iO to be powered by the battery 80.

. 510031], The power distributed by the charging and power distribution subsystem 58 may I

I ' [be derived from energy etored in the battery 80 and/or energy received from the

extremal 'detatpower source 58.1I'When the battery 80 is depleted, the charging and

'jl'l'power dietributioc subsystem 58 trenefere energy from the power source 58 to recharge

the battery 8'0.-- optionally, the Charging and power dietribution ecosystem 58 may elco

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

to power the mobile device 10 when the battery 80 hee been depleted end is

recharging. When the data/power source 58 ta not connected to the mobile device 10,

power for the device 10 is derived from the battery 80.

Exemplary U88 Adapter

[0032] Fig. 2 ie 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 88 of fig. 1.. In .

13
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this example'the' adapter 100 ie a USB adapter 100 that compriees a primary USB

. I.'_Iconnector 102,321 power converter 104, a plug unit 108, and an identification subsystem

43-108. The power converter to a known element in the art and typically includes at leaet

; one of the following componente: switching converter, transformer, DC eource, voltage

I 'Z'regmator,llihear regulator and rectifier. in the embodiment shown in fig. 2, the 088

' .. adapter 100 is shown couplings mobile device 10 to one of one or more typee of power -

spoke-ts'l1'10N,’110D,-'1108,iand [[100]] m. Alec shown in fig. 2 is an optional auxiliary

--'USBiconhector i112th'a't can be used to couple the mobile device 10 to a data source
' 'I. fnote‘hown) such 'ae'a peraonai computer.

I [0033] In the embodiment ehown in fig. 2, the primary USB connector 102 is configured

I I. to mate'with the L188 connector 54 of the mobile device 10. The U88 adapter 100 is

operable to provide power to the mobile device 10 through the Vbue and Grid power

pins in the USB connectors 54 and 102. The USB adapter 100 also optionally provides - - -

' I'a'ico'mrnu'niCation path for data'acroes the 13+ and D» data pins in the USB connectors

.54 and 102.

[0034] The plug unit 108 is preferably a conventional plug unit that can be used to

couple with a conventional power eocket to receive power therefrom. For example, the . . - . I

plug unit 106 can be a ewe—peeing two-prong or term three-grong plug of the type

used in North America that can couple to a North American AC power socket 110N that

provides 115 VAC. In the embodiment shown in figure 2, the plug unit 106 can accept

one or more types of plug adapters 114N, 114153, 1141.”), and 114 that are configured to

couple to the plug unit 108 and are further configured to directly mate with one or more

Mr
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types of pewter eockete '110N, 110D, 1108, and [[100]] m. The plug unit 106 can be

. configured to receive energy from a power socket 110N, 110D, 1108, or [[100]] fig,

. I-Igleither directly or through theme of e plug adopter, end le operative to transfer the

. received energy to 'lhe'power converter 104.

I I".'[0035]' “I“h'e'power converter'104 is operative to receive energy from a power socket

1 10N,11 00,1108, or [[100]] 'M and to convert that received energy to a form that can .

I {I'be o'sedl'by the mobile deviCe 10. For example, the power converter 104 can be of

vaponventiOnol construction touches a switching power converter that converts 115 VAC

- I'to 5 VDCL-Aleo, the power converter 104 could comprise a DC. regulator circuit that

'T-“converte e00 ianlt to a D.C."output. The power converter 104 could also be adopted

I. to accept a wide'renge of input energy levels and frequencies. Alternatively, the power

.' converte'r'1'04 could be adapted to accept a limited range of input energy "levels and

' II { frequencies, wherelh'th'e plug 'adaptere ere operable to convert the possible input

-"I energy levels and frequencies] to a range that the power converter M con

' accommodate, The power converter 104 provides ite energy output to the mobile

device 10 via the Vbue and God pine of the primary USB connector 102.

[0038] Through the uee of a variety of different types of plug adapters, the USB

adapter 100 can be adopted to receive energy from verioue types of power eockete' .

MW, 1100, 1108, or [[100]] [1,0, For example, using the appropriate plog adapter I I

114,. 1148, 1140, and "WW, the USE?» adapter 100 can receive energy from at power

eocket ouch as [[on]] g 115 VAC: North American power socket 110N, or a 12 V00

automobile power socket, or an air power socket, or others.

15
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1.0037] .. For example,- in North emerica, a type “N" power socket is commonly available.

I 'I WIThe plug adapter 114'N can be'releaeably attached to the plug unit 108 thereby allowing
- any North American-powereocket 114N to be ueed ae a power eource. When traveling

- to a locale which does not have the North American power socket ”INN. an alternate

' .I 'plog'adapter such as adaptere'1 M. 1148, or 1141:) may be selected by the user,

. .' according to the-power socket 1 too, 1108. or [[100]] l available at the locale. The

- plogadaptert 14.1 1'48. or 114D may then be releasably attached to plug unit 108 in

place of the one; adopter 11411. thereby allowing the use power adapter 100 to connect

- -'_'to a local'power supply via the local power seamen." socket. Varioua other plug adaptera 

- 'wl'l'are-envieionod that can be configured to operate with alternate power sources ouch ae

' I-"tor instance car eoCRete. .

I [0038] .. The'power diatrib'utioniand charging ecbeyetem 88 of the mobile device 10 can

- . I selectively use the p'ower'provided on the Vbue and God 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 Statea Provisional Application No. 80/273021 filed

on March 13*, 2001 and entitled “System and Method for Adapting a USB to Provide

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

[0039] Typically wheat :31 mobile device 10 receives power over the U88 from a U88

host, it to required to draw power in accordance "with the USB specification. The USB

epeciticatlon epecitiee a process tor tranet'err’ing energy across the USE-3 called

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

18
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100401 .. The USB adapter 100 contributes to a system wherein a device 10 that follows

I. 'I .I the U88specification when coupled to a typical USE host via its USB port can be

.. ailintormed that the USB adapter 100 has been coupled to the device 10 and that the

' jI-Idevice 10 can now draw power "without regard to the U88 specification and the 088

I 7 --s'pecifi'cation ir‘t‘IpoSecl limits, -.-

I -",'[00~'¢1'1].“The'identlfication subsystem 108 provides. an identification signal to the mobile

I tidevicel 1.0 that the'poWer'eoLJrce is not a USB limited source. The identification signal

I bulbould be thecommunication of a single voltage on one or more of the USE data lines,
-' I-I'different voltages on the two data lines, a series of pulses or voltage level changes, or I I

.I'. other types of electrical signals... The identification subsystem 108 that generates the

- 1'0.identification'aignal could have multiple types of configurations. In one embodiment, the"

" '-.I'identification 'eubayetem 108 compriaee a hard-wired connection of a single voltage

. . I- 5 -' level toboth'data lines, . In another embodiment, the identification cubeyatem 108

'Ij'lc'ornpri's'esa USB controller that is operable to communicate an identification signal to

the mobile device E. Additional embodiments are contemplated, The identification

subsystem 108 may optionally be configured to have the capability of electrically

connecting or dleconnecting the power output from the power converter 104 from the

USE connector 102 and/or to connect or disconnect any data inputs from the U538

adapter 100 to the U88 connector 102,

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

connector 102, the 088 adapter 100 may optionally be equipped with an auxiliary USE .

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

1"?
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between the mobile device 10 and some other device capable of communicating over

the U88 euch ac a personal computer, another mobile device or some other type of

10081008. . .' .

. [0043] "The U88adapter'100 preferably provides a communication path between the . '

I . T." [3+ and i3» pine of the Primary” U88 connector 102 and the [3+ and 8- pins of the

I . fjauitillary USB connector 112; In the embodiment shown, the communication path also I

traverses the identificationsubsystem 108. Alternatively: the communication path could

bypass the identificationabbeyatem 108. The USB adapter 100 can thus act as a pace -

' theeagh'tmmgn device for communication between a USB hub or host and a

mobile'device 10.

' $0044] .' Optionallvi'the U88 adapter 100 could also transfer energy from the power

' . I-Converter' '1 04 to the auxiliary U88 connector 112 thereby providing a device coupled to '

' -- I 7 the auxiliary USB connector 112 with power" In thie arrangement, the identification

. ' Subsystem 1'08-co'uld aleo 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 U88

limited source.

Exemplar Illustration Of The Use of A U88 Adapter With A Mobile Device

[0045] When a U88 adapter 100 is connected to a mobile device 10, the identification

eubevetem 108 of the USB adapter 100 preferably provides an identification eignal to

the mobile device 10 to notify the mobile device 10 that the device 10 is connected to a

power eource that is; not eubjeot to the power limita impoeed by the U88 apecificaticn,

’18
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Preferably, the mobile device 10 is programmed to recognize the identification signal

”and therefore recogniaee thatan identification eignal has been tranemitted by the 088

adapter 100. After recognizing a valid identification aignal, the mobile device 10[[,]]

draws power through the U88 adapter 100 without waiting for enumeration or charge

IVnegofiafion;'_.--~“

' . "-'[0048] The detection of theidentification signal may be accompliehed using a variety of I

' - . II-li'methode} Fdi'e'xamplathe microprocessor 12 may detect the identification signal by

jj detecting'th'e'preeenceof an-abnonnal data line condition at the USB port 18. The

. d-etection'may also beac‘compliehed through the uee of other device eubeyetema 44 in '

' - {the mobile devilce 10. 'The preferred identification signal results from the application of -- -

'. [voltage eig'nale greater than 2 volte to both the 0+ and D- linee in the U88 connector

. gg The preferred method of identification is described below in greater detail with

.I'IVEfél‘l'Ein'fiteto Fig.3} .. -.

3" ' [0047] - ' At step 210;. th'el'mobile device '10 detects the preeence of a voltage on the Wide "

line of the USB connector 54 via the U88 port 18. At step 220, the mobile device

checks the state of the Dr and D«« Iinea of 088 connector 5_4. In the example ahown in

the drawinge, the Dr and D- lines are compared to a 2V reference. Alec, in this

example, the identification eubeyetem 108 of the U88 adapter 100 may have applied a

logic high eignal, each as +8V reference, to both the [3+ and D— lines to identify the

attached device ae e U88 adapter 100“ If the voltages on both the [3+ and D- Iinee of

the U88 connector are greater than 12 Volts (step 220). then the mobile device 10

determines that the device connected to the U88 connector 54 is not a typical U88 host .

’19
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or hub and theta USB adapter 100 has been detected (step 230). The mobile device

men then charge the batterypr othenviee uee power provided via the Vbue and God

-' line ain‘ the USB connector 54 (step 280) without waiting for enumeration.

' I 3.. [0048]: . It, however, after the mobile device 10 detects the presence of a voltage on the

II.':,IVbua linebt the U88 connector 54 and determines that the voltages on both the {13+ and

' Du- lines at the USB connector 5_4 are not greater than 2 Volta (etep 220), then the

' mobile 'device'to 'determi'nee'that a USB host or hub has been detected (step 240), A

' .Ijllltypical'USB hoet'or hub'vveakly'holde ita [3+ and on lines at zero volte when it ia not

conneptedto another device.-- The mobile device 10 can then signal the U88 host or

3-:hub to initiate the enumeration process (atep 250) and can charge the battery or

. - otherwise uee'poWer provided via the Vbue and Gnd lines in the USB connector pg

3" (step 280i'io accordance with'the power limite imposed by the U88 specification. The

" . entimeratidh'proceee ie'typically initiated after the mobile device 10 applies;

approXimately zero volta to the Wine and approximately 5 volte to the D+ line to inform ' . "

the host of the mobile device‘s 10 preaence 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 to can forego the enumeration '

process and charge negotiation prooeee and immediately draw energy from the USE

power adapter 100 at a desired rate, for instance at 8 unit loads, i.e. 800mA. While the

mobile device 10 charges its battery using the USB adapter 100, the mobile device 10

can dieable its typical U88 functions, If, however, the mobile device 10 detects that a

USB heat or hub is coupled to the mobile device 10, the mobile device “IO can apply a

.20
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voltage to the file line to indicate to the U88 hoot or hub that the mobile device 10 la

slooupledthereto and await enumeration and U88 charge negotiation.

[00501. If the USB adapter 100[[,]] is coupled to the mobile device 10, and the mobile

device'l0'doee not identify'the U88 adapter '100 through communications with the

. I identification module 108, the mobile device 10 may atop drawing energy from the Vbua I

' '.':I'and God l'ioe'a-ofthe' USB connector 54. Thia may occur. for example. if the mobile

:2 device 10 e- not programmed to identify the U88 adapter 100. The mobile device 10

I '_I may'metakemy ide'ntity'the use adapter 100 as a typical use boat or hob and await

' .Illenumeration betcre'dr'a‘Wing substantial energy. To guard against this, the USB adapter

'. 13100 can optionally bet-adapted to function with mobile devices that are not programmed

to recognize the US8-adapter 100.

I ."[005'l]I-I' In that scenario. the U88 adapter 100 can be adapted to provide energy to a

- mobilehde‘vice by'ualng the knowledge that the mobile device will draw energy from a

jf -' connected device tor 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 -

80 in a mobile device by periodically switching the voltage-e on the Vbus and Gnd lines

between on and off states. When the U88 adapter 100 is coupled to the mobile device. . .

the identification subsystem 108 can apply an ton-voltage (5 V for example) between the

Vboa and (3nd lines. The mobile device will draw energy while awaiting enumeration.

After a period of time, the identification subsystem "108 can apply an oft—voltage (0 volts)

between the Vboe and (3nd linee thereby tooling the mobile device into determining that

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

21
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'--Iidentitication subsystem 108 can then reapply an onwoltage between the Vbus and God

.. . " 'Ilinee'.-Z.The mobile device will draw energy again while awaiting enumeration. This
cycle-can be repeated to periodically apply energy to the mobile device, for example, to

f 'Il'recha'rgethe' battery 80 or the mobile devloe.

I 'f Additiooal Etrelmplary Embodiments of USB Adapters

I :[005?] '- Shown in [[tig.]] film 4 la a schematic diagram of an additional exemplary

. Tiernbodirn'ent of a USB adapter'800 that is coupled to a mobile device 10. The

exemplary U88 adapter 800 . comprises a USB connector 302. a power converter 3'04,
Ifa' plug unit .306, and ah'lidenti’fication subsystem 308. The USB connector 302, plug unit

'il'3'08.'and identification e'ubsystem 308[[,]] preferably correspond to the USB connector

I102, plug unit 108, and identification aubsyatem 108 which were described earlier with

' I treepect to the'tlrat'embooiment.. Similar to the first embodlment, the additional

embodiment may optlonally be equipped with various plug adapters 314M, 314D. 3148. '-

I and 314 that preferably are releasably attachable to plug unit 308 cc that the

appropriate plug adapter 314% 314K), 8148, or 314 can be selected by a user to allow

the U88 adapter 300 to couple to and receive energy from an available power socket

810N, 310D, 3108, or 310. The exemplary USE power converter 300 further comprises. "

a charging aobeyetem 318 and battery receptacle 318 for coupling the USB adapter 300

to an external battery 320 that may be optionally coupled thereto.

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

external battery 320 thereto ao that the external battery can be charged via the USE

.22
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adapter 300." Thie provides the USB adapter 300 with a mechanism for charging, for

. example, a mobile devioe’a primary or spare battery when the battery haa been

eeparated from or la not coupled to the mobile device 10.

I . . I Ii" [00541.ITo'aooommodate this functionality, the power converter 304 ta capable of
'- providing the proper voltage levels for the U38 connector 302 and also capable of ,. I.

I 'I-j'providlng'neoesaary'voltageand ourrent levels to drive a battery charging eubeyetem l' I

I.I'318.I'I' The power Converter 304 is preferably a dual power converter that may be

-.' "oo'natrdoted daing'oonve‘ntional or nonwoonventional architectures. With respect to the - '

portion of the” power bonverter 304 that provides energy to the USB oonneotor 302, that

.' portion to preferably similar in oonatruotion and function to the power converter 104 of

ZjI-II the first embodiment,
I I- " " I [0'055]-“F’referably, theoharglngaubayetem 3’18 performa in a aubetantlally aimilar

" . - manner tooharging subsystem 58 of the mobile device 10. But, for efficiency and

' '- 'eimplioity'of design,'oertain aspects of the dual power converter 304 and the charging

subsystem 318 may be combined, a3 both are local to the USB adapter 300,

[0058] Other alternative embodimenta of the USB adapter may include various

combinations of components described above with roepeot to the firat and additional

embodiments. Another embodiment of the U658 adapter may inolude a second or more I

auxiliary USE connectors. A 088 adapter having one or more auxiliary USB

connectors may optionally be configured such that one or more of the auxiliary U88

connectors may have power from the USE} adapter’e power oonverter made available to

it so that multiple USB devices may draw power aimultaneouely. Preferably, a USE!-

.23
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j- adapter having multiple'aoxiliary USE connectors will be configured such that the data

linee in the auxiliary connectore can, on a selective baeie, be electrically connected to or

. .Idiecohhected from the data linee in the primary USB connector. This allows a mobile

tidevlce connected to the primary U38 connector to receive energy from the adapter

regardless of whether a USB host or hub is connected to an auxiliary USB connector“ It . ,

' . -'._'ia-aleo contemplated theta USB adapter may be embodied in a USB host or hub.

52m

[005813 The emb'odi'mente' described herein are examples; of structures, systems or

.Iffmethodaha'tiing elemente'correepooding to the elements of the invention recited in the . .

I . claims... Thia'written'deacription may enable those skilled in the art to make and use

I' embodiments having alternative elements that likewise correspond to the elements of .

th‘the invention-recited in the claims. The Intended acope of the invention thus includes

I II'I'Z'othe'r atrocturee, ayetetne or methode that do not differ from the literal language of the '

I I'clainfa, and farther inoludee other structuree, ayeteme or methods with ineubetantial

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 devicee and ayatema that use other standard interfaces ouch aa

the IEEE 1384 interface.

24-
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" 3'. '. ABSTRACT oF THE; Dl-SCLOSURE

H I - i An edapter'for providing a source of power to 5-}- mobile device through an

- ,- ."fi'nduetryetandard port is provided. In accordance with one aspect of the invention, the I

adapter'comprieee a plug unit, a power converter, a primary connector, and an

. I. E: identification eooeyeterc. - The plug unit ie operative to couple the adapter to a power

' Socket and operative to receive-energy from the power socket. The power converter le-

" -' ”electrically coupled to the'pl'og Unit and is operable to regulate the received energy from .

I . [:the potiver eoc'ket'en'd tooutput a power requirement to the mobile device, The primary

I ' pennecto‘rieelectrically peopled to the power converter and is operative to couple to the

' mobiledevice and 'to deliver the outputted power requirement to the mobile device. The

I ' i; 3 identification eubsysem is electrically coupled to the primary connector and is operative

. [I to provide an identificatiooeignal.

-25
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. .- '[lltlULTIFUNCTIONAL CHARGER SY$TEM AND METHOD

. . ' ..cocoa

“11000-1 ]Thre ie'e' ccnti'nuation application of US. Patent Application No. 13/175,509,

I I-II-I'tiled -July'1,"2011', now US. Patent No. 8,232,768, ieeued on July 31, 2012, by Daniel " ' .

I - I-j-M. Fischer, 'et al. and entitled “Multifunctional Charger 8yetem and Method,“ which is a ' '

f - continuation of 0.8. Patent Application No. 127008834, filed October 15, 2010, now

US. Patent No.-"i*,888,12“7, issued on July 25. 2011. by Daniel M. Fischer, et al. and

.' [ehtitled “Multifunctional Charger'Syeterrl and Method,” which is a continuation ct” U8 --

f'l'i’etent Application No. 127714204, tiled Februery 28, 2010,. loy Daniel M. Fischer, et el. .

jut-end entitled “Multifunctional Cherger Syatem and Method,” which ie a continuation of

flue-Patent Application N-o.'.12/'288,207, filed November 10, 2008, now us. Patent No. . -

7,737,657 is‘eued on-Jun'e 15', 2010. by Daniel M. Fischer. et al. and entitled “System

Wand Method for Charging a" Battery in a Mobile Device," which is e continuation of 0.8. ' I

I'l'l'Patent Application ltd-117749.880, filed May 18. 2007, now 0.8. Patent No. 7,453,233

issued on November 18., 2008, by Daniel M, Fiecher, et el. and entitled “Adapter Syetern

and Method for Powering 21 Device,” which ie a contihoetlon of US. Potent Application

No. 11/175,885, tiled on July 8, 2008, now US. 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 is a continuation of US. Patent Application No. 10/087,829, filed March

1, 2002, now 0.8. Patent No. 8,038,030 ieoued on August 30, 2008, by Daniel M.

Fischer, et al. and entitled “Multifunctional Charger System and Method," which claime

priority from US. Proyieiohal Application no. 607273321, filed March 1, 200’], by Daniel I I

FISI00001850

Huawei V. FISI Exhibit No. 1002 - 113/225



Application No.: 13/538,787
Customer No. 0837?

Attorney Docket No: 1 1288018808000

Clean Version - Substitute Specification

M Fischer,-etsl.' and entitled “System and Method for Adapting a USB to Provide

. Power for Charging a Mobile Device” and US. Provisional Application No. 80/330,488,

III-filed October 23, 2001, by Daniel M. Fischer, et al. and entitled “multifunctional Charger . -

- .UII'System and Method.”.'j8ach of the above patent applications is hereby incorporated

-'_"h'erein by reference in its entirety for all purposes.

BACKGROUND

[0002] This inventionrelatesgenerally to power adapters. More particularly, the -

tiflinvention relates to poWer adapters for use with mobile devices. I

.I','[0003] .. Providing an external source of power to a mobile device, such as a personal
I . Z-digi'tal assistant (“FDA”), mobile communication device, cellular phone, wireless two I

way email communication device. and others, requires design considerations with

' ' - . Ill-'I'respect to both the mobile device and the power source. With regard to the mobile

.vdevice,-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 U88 (Universal

Serial Bus) interfaces for communicating and use a separate power interface, such as a '

barrel connector, for receiving power.

[0004] It is desirable, however, to have a combined power and data interface. The

mobile devices that do have combined power and data interfaces typically use non—

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

. interfaces for mobile-devices provided by other manufacturers.

. j'. -' [0008] . . 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 U88. ' ' " '

'."'8pecification, typical U88 power source devices, such as hubs and hosts, require that a I

Ig-USB-device participate in a hosbinitiated process celled enumeration in order to be

' ,_ ' co'm'pliant'vvith the current USB specification in drawing power from the USB interface.

' I I'Although'a mobile'device Icouldbe adapted to participate in enumeration when drawing. .

power over the U88 interfaceit would be preferable in many situations, such as when a

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

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

j s'ockets'th'at are not capable of participating in enumeration to supply power to the

- -' mobile device via a use interfaCe.

SUMMARY

[0000] An adapter for providing a source of power to a mobile device through an

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

adapter comprises a plug unit, a power converter, a primary connector, and an

identification subsystem. The plug unit is operative to couple the ”adapter to a power

socket 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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j- connector is electrically coupled to the power converter and is operative to couple to the

. I'd-mobile device and to deliver the outputted power requirement to the mobile device. The

.' identification cubes/Stem ic electrically coppled to the primary connector and is operative

fto provide an identification'aignal.

I [000?] In accordance with another aspect. a L188 adapter for providing a source of

I povver to alimobile device through a USB port is provided. The USB adapter comprieee .

.' a plug unit. a' power'converter,-a primary USB connector. and an identification

- { 3-'subcyetem.'The‘plug'unit ie‘ operative to couple the use adapter to a power socket and

' .'."'operative'to receive energy from the power socket. The power converter ie electrically

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

aocket and to outpdt a 'power'requirement to the mobile device. The primary USE

connector ie electrically'coupled to the power converter and la operative to couple to the

I' mobile device andtode‘liver the outputted power requirement to the mobile device. The . '

1: . identification 'eubs'y'etem' is electrically coupled to the primary connector and i3 operative . - -

to provide an identification signal.

[0008] Another aspect provides a USB adapter for providing a source of power to a

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

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

operative to couple the U88 adapter to a power socket and operative to receive energy

from the power Socket. The power converter is electrically coupled to the plug unit and

is operable to regulate the received energy trorn the power socket and to output a

power requirement to the mobile device. The primary USB connector is electrically
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j- coupled to the power converter and is operative to couple to the mobile device and to

I'Vldeiiver the'outputted power requirement to the mobile device. The auxiliary U88

I-Ij'connector has data lines that are electrically coupled to the data lines of the primary

USEB connector. .

I '[0008] Yet another aspect provides a method for providing energy to a mobile device "

' . Using a'USB'adapter that comprises a plug unit, a primary USB connector, a power

' . convertereleCtrioallyI'cciipled between the plug unit and the primary USB connector,

' . 'I-Iiand an identification subsystemelectrically coupled to the primaiy USB connector. The. - '

' -. Ifm'ethod comprising the steps of coupling the USB connector to the mobile device,

I . .' 'Zcoupling the plug unit to-a power socket, outputting a power requirement to the mobile

. device via the povver converter and the USE connector, and providing an identification

" I's'ignal to the mobile device, viathe identification subsystem and the USB connector,

- fthat is operative to' inform the mobile device that the USB adapter is not limited by the

- g'powerlimi'ts'imposed by theUSB specification.

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

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

distribution subsystem in the mobile device that is operable to receive energy through ' -

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

device and a U88 adapter that is operative to couple to the U88 connector. The U88

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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j- power distribution subsystem, and an identification eobeyetem that is operable to

tranemit an identification signal that is operative to identify the U88 adapter ae not being

'flimited by the power limits imposed by the USB specification.

I "' . eel'elfi'or—isomrwrlom or: THE DRAWINGS

' [001 till-lb order that the invention identified in the claims may be more clearly

I II-lonclerstood, preferred embodiments thereof will be described in detail by way of

.exarnple,-yvith referenoe to the accompanying drawings: in which:

' "[0012] . Fig, tie a sohematic diagram of an exemplary mobile device which has an

'I industry standard interface: ' i '. j“

'-'[0013]'- Fig; 2 lea schematic diagram of a firet embodiment of a USB adapter that is; . . '

' - Ill-peopled to ea exemplary mobile devioe;

[0014] Fig; Bis a flow chart illustrating an exemplary use of a U88 adapter with a

. Tmobile'd'eyioe: and - .' -.

" '[001 5] Fig, ll is a em'e'meleeeeem of an additional exemplary embodiment of a use '

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

DETAILED DESCRIPTIQN

Exemplary Mobile Davide.

[0018] Turning now to the drawing figures, shown in Fig. 1 is a schematic: diagram of

' an exemplary mobile oommonioation 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 mobile
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f- device 10 is also-capable of communicating over the Internet, for example, via a radio

. Itreouencv'(i‘RF’j'link.I Examples of types of devices that could be classified as a mobile

. device'to include a data messaging device, a two—way pager. a cellular telephone with

'Il'data messaging capabilities, a wireless Internet appliance, a data communication

I ill-device (With or without telephonyr capabilities), a personal digital assistant (“FDA"), a

I IvvireleSs twoui-way email communication device, and others.

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

- It communication subsystem fir-i, input/output (“HO”) devices 18, an industry standard

interface 18 whichlin this'esample is a U88 port. and a power subsystem 20. The

I 7 microprocessor "I2 controls the overall operation of the mobile device 10. The

'commcnication subsystem ”141 provides the mobile device 10 with the ability to

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

computers The liiii'devices '18 provide the mobile device 'lO with inputfoutput

'-."c-apabilities for use with a'device user. The USB port “I8 provides the mobile device '10

' with a serial port tor linking directly with other computers cooler a 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 transmitter 24, antenna elements 28 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 1-4 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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communication subsystem using conventional methods and components to operate

over a communication network 34 based on the parameters necessary to operate over

. that'communication network. For example. a mobile device 10 geographically located

.23 in North” America may includes communication subsystem 14 designed to operate

' .-'l-vrithin the Mobitexit" mobile communication system or DataTAC 1”“ mobile

' '1: communication system. whereas a mobile device 10 intended for use in Europe may

I'.'I-incorporate a General Packet Fiadio Service (GPRS) communication subsystem “l4.

5: I-I[0018] - Network access requirements will also vary depending upon the type of network

fl. 3334. 'For'example; in the Mobitea and DataTAC networks, mobile devices 10 are

I fd'rag'isitensd on the network using a unique personal identification number or PIN

associated with each device. . ln' GPRS networks however, network access is

iassociated'with'a subscriberor user of a mobile device 10. A GF’RS device therefore .

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

'gi'n order'toop'erate'on aGi’RS network. Without a SIM card, a GF’RS device will not be

fully functional. Local or nonmetwork communication functions (if any) may be

operable. but the mobile device 10 will be unable to carry out any functions involving

communications over the network 34.

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

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

the network 34. Signals received by the receiver antenna 28 through a communication

network ‘84 are input to the receiver 22,. which may perform such common receiver

functions as signal amplification. frequency down conversion, filtering, channel selection
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j- and the like, ahd in the exemplary system shown in Fig. 1, analog to digital conversion.

Analog to digital conversion of a received signal allows more complex communication

_ 'functlo'ns such as demodulatioh and decoding to be performed in a DSF‘ 32. Similarly,

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

_' lexam'ple',lbythe EDSF’ 32'and' input to the transmitter 24 for digital to analog conversion, - I

'- frequency up conversion, filtering, amplification and transmission over the

I j ' communication network 34 via the transmitter antenna 28.

.' [0021]. Also, 111' the exemplary communication subsystem 14, the USP 32 processes

.' f '- communication signals and also provides for receiver and transmitter control. For

I-fl'e'xample, the gains-applied to communication signals in the receiver 22 and transmitter ..

"22-4 may be adaptively controlled through automatic gain control algorithms implemented

111 the oar-1 32,

. 22100221 - In "implem'entingl'its control function, the microprocessor 12 in the exemplary
mobile def-rice 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,

[0028] A predetermined set of applications which control basic device operations,

including at least data and voice communication applications for example, will normally
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be installed on the mobile device 10 during manufacture. One such application loaded

.Tl'on'the mobile d-eyice'iO'could be a personal information manager (PIM) application.

[The PlM application preferably is an application for organizing and managing user

[Illinputted data items such as email. calendar events, voice mails, appointments. and

. {jitask items... The Film data items may be stored in the RAM 38 and/or the flash memory ' . . I

-'j I [0024]-- Th'ePII'M application preferably has the ability to send and receive data items.

via the wireless network'34 The PM data items are preferably seamlessly integrated.

I ji' synchronized and updated. via the wireless network 34, with corresponding data items I

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

InfThe synchronisation of PIM data items is a process by which the PIM data items on the I

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

mirror each othetgjfl

.'."[0025] -- There areseveral possible mechanisms for loading applications onto the mobile - '

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

the wireless network 34, an auxiliary l/O subsystem 40. the serial port 18, a shortwrange

communications subsystem 412, 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-Imobile deviseto with additional andlor enhanced onwdevice functions, communication“

.. . -' related functions-or'both. For example, a secure communication application may be
I'valoaded onto the mobile device 10 that allows for electronic commerce functions or other

' 'gffinanoial transactions to be performed using the moblle device 10.

' '[0028] The lid) devices '1 8 may be used to display and/or compose data

- '- co'mmonication messages-I In one mode of operation, a signal received by the mobile

. if device 10,;‘soch' see text message or web page download, will be received and

'5 i. probessed by the communication subsystem 14, forwarded to the microprocessor 12, I

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

II signal to one or more of the lit?) devices 18 such as a display 48. Alternatively, a

received signal Such-as a voice signal can be provided to a speaker 48, or alternatively

[its an auxiliary I/CJ device'eO, In' another mode of operation a device user may compose

53a data item such as an ”email message using a keyboard 50 in cooperation with the

.I T displayed and possibly'an auxiliary llO device 40. Alternatively, a device user may

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

transmitted over a communication network '34 using the communication subsystem 14.

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

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

which need not necessarily be similar to device 10. For example, the short-range

communications subsystem 42 may include an infrared device and associated circuitry .

and components or a Bluetoothitl communication module to allow the device 10 to

communicate with similarly/“enabled systems and devices.

11
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'[0028'] .. "The USB port 18 providee the mobile device ’10 with a serial port for linking

'I .' directly with other computers to exchange data and/or to receive power. The U88 port

3.313 aleoprovidoe the mobile device 10 with a meane for receiving power from an

I ' 'I'e'iitemal power eoorce- For example, in a personal digital assistant (Fuel-type

' III'comm'unicationdeviceiithe USE-‘3 port ’18 could be deed to allow the mobile device 10 to

:a'ynchronize'data withouaer’e deaktcp computer (not Shown). The USB port 18 could

.' -_'also enable a tee to eat parameters in the mobile device 10 such as preferences;

j'l throtigh the‘ detect a external device or software application. In addition the use port -

I I I18 mayialeo be deed to provide a means for downloading information or software to the '

I I . I dimob-ile device 10 without ueing the wireless communication network 34. The U88 port

. 0518 can provide a direct and thus reliable and trusted connection that may for example

I - 'I'Illbe need to load an encryption key onto the mobile device 10 thereby enabling secure

' I device Communication. .-I----I-II. - j I II
' - [0028]”I' Coopled to the‘ U88 port “I8 ie a U88 connector 54. "The USB connector 54 is

the physical component that couples the USE port 18 to the outside world. In the

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

from an external data/power source 58. receive power from the external dataipower

source 58, direct the transmitted/received data from/to the USB port “I8. and direct the

received power to the power subsystem 20.

[0030] The exemplary power eubayetem .20 comprieee a charging and power

distribution eobeyetem 58 and a battery 80. ”The charging and power distribution

eubeyetem 58 performs many tunctione. It may be used to tranofer energy to the

’12
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battery 80 from the external datalpower source 58 to charge the battery 80 and also to

.Tl'distribute power to the many powenrequiring components within the mobile device '10.

[The charging subsystem 58 may be capable of determining the presence of a batter 80

' -I,' and/or a power circuit coupled to the mobile device 10, such as an AC. adapter, U88

loonneCtion, or'oar adapter, which alternatively can act as power sources 88 to provide

. power for th'e'mobile (lattice-10 and to charge the battery 80. Additionally, the charging ' I

I'sdbsyatem'SB may have the ability to determine if a power source 58 is coupled to the

" t- mobile device'to and,'inlthe absence of such a coupling, cause the mobile device 10 to '

' . I-_I.Ibe powered by the battery 80.. . .

I' [0031] ,..The povver distributedby the charging and power distribution subsystem 58 may .

be derived from energy stored in the battery 80 and/or energy received from the

---lextema| datefpower source 58.. When the battery 80 is depleted, the charging and

power diatributioo sobsystem 58 tranafers energy from the power source 58 to recharge . I

' the battery 80- Optionally, the-charging and power distribution subsystem 58 may also

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

to power the mobile device 10 when the battery 80 has been depleted and is

recharging. When the data/power source 58 is not connected to the mobile device 10,

power for the device 10 is derived from the battery 80.

Exemplary U88 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 58 of fig. 1. In I

13
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thie example'the' adapter 100 ie a use adapter 100 that comprieee a primary use

. I.'_Iconnector 102,31 power converter 104, a plug unit 108, and an identification eubeyetem

43-108. The power converter is a known element in the art and typically includes at leaet

; one of the following components: switching converter, transformer, DC eource, voltage

I ,regUlator,llihear regUIator and rectifier. in the embodiment ehown in fig. 2, the U88

' .. adapter 100 is shown coupling a mobile device 10 to one of one or more typea of power -

socke-ts'lt'ioN,"1 10D,-1 108,-and'1 10. Also shown in fig. 2 is an optional auxiliary USB

--'connector 1 12' that can be used to couple the mobile device 10 to a data source (not

' II- I ehown) ouch ate a personal computer.

.'_'I_'[0033] r In the embodiment ehown in fig. 2, the primary USB connector 102 is configured

. fit-to mate'with the U88 connector 54 of the mobile device 10. The U88 adapter 100 is

operable to proyide pdwer to the mobile device 10 through the Vbue and (End power

. .- pine in'the' USB connectorefie and 102. The USB adapter 100 also optionally providee "

[a communication path for data'acroae the 0+ and D» data pins in the U88 connectors

54 and 102.

[0034] The plug unit 108 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 I

that can couple to a North American AC power socket 111th that provides"; 118 VAC. In

the embodiment Shown in figure 2, the plug unit 108 can accept one or more typee of

plug adaptere 114N, 1148, 1141:), and 114 that are configured to couple to the plug unit

108 and are further configured to directly mate with one or more types of power aocketa I

14
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j- 110N, 110E),'1'108,end 110. The plug unit 108 can be configured to receive energy

'ftrom apowereocket 110M, 110]), 1108, or 110, either directly or through the use of a

plug'adapter,'and ie'operative to traneter the received energy to the power converter

'_III104.L._

. [00351 The power converter 1 04 is operative to receive energy from a power socket

' 11'0N, '1'1OD,'1108,.'0r 1'10 and to convert that received energy to a term that can be . -' -'

' 3' deed oy'th'e-mooile'device 10.. 11:0,: example, the power converter 104 can be of

- " conventionalconstructionouch as a switching power converter that converts 115 VAC " .

- to 5 VDC.‘; Alec, the power converter 104 could compriee a DC. regulator circuit that

' ilg'ccnverte auc. input to a D.C,-output. The power converter 104 could aleo be adapted '

I- - 'to accept a wide range of input'energy levels and frequencies. Alternatively, the power

I ' converter 104 could lee. adapted to accept a limited range of input energy levels and

'1, frequenciee,'whereinthe plug adapters are operable to convert the possible input

'[energy levels and 'tregoehciee to a range that the power converter 104 can

accommodate, The power converter 104 provides its energy output to the mobile

device 10 via the Vbue and Gnd pine of the primary USB connector 102.

[0038] 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 eockete

11014, 11012), 1108, or 110, For example, using the appropriate plug adapter 114, 1148, .

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

a 115 VAC North American power eocket110N, or a 12 VDC‘: automobile power socket,

or an air power socket, or others.

15
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'[0037] .. For example,- in North emerica, a type “N" power eocket is commonly available.

'I The plug adapter 114M can be releasably attached to the plug unit 108 thereby allowing

. any North American power cocket 114N to be used ae a power Source. When traveling

- ”to a locale which does not have the North American power aocket tteN, an alternate

' .I 'plug'adapter auch'as'a'daptera '1 1a, 1148, or 1140 may be selected by the user,

- .' according to the power cocket110l3, 1108, or 110 available at the locale. The plug

- 1-".a'aaat'ar 114, '114B,-ort1'4D may then be releasably attached to plug unit 106 in place .

I . of the plug-'adalpterlltt4N,thereby allowing the USE power adapter 100 to connect to a '

local power supply'via the local power socket. Various other plug adapters are

. . '- 'enviaioneo that can be configured to operate with alternate power sources such as for

. instance car'aocketev-~.. -'

' . - .' [0038] The power diatributionand charging eobayetem 88 ot the mobile device 10 can

I: 'aelective'lyuee the'po'wer provided on the Vbue and Grid lines of the USB connector 5a ' .

' to provide'powe‘r to the mobile device 10, charge the battery 60, or both. A more

detailed diecuaeion of how the charging function of mobile device 10 can be

implemented is described in United States Provisional Application No. 80/273021 filed

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

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

[0039] Typically when a mobile device 10 receives power over the U88 from a USB

host. it to required to draw power in accordance with the USB specification. The USB

apecittcatlon apecitiee a process tor tranet'erring energy acroae the U88 called

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

18
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100401 .. The USB adapter 100 contributes to a system wherein a device 10 that follows

I. 'I .I the USEspecification when coupled to a typical USE host via its USB port can be

.. Iiihtormed that the USB adapter 100 has been coupled to the device 10 and that the

' IfI-Idevice 10 can now drew power without regard to the USB specification and the U88

I S'peoltibation imposed limite,.-I-'I3I-_
I -_ '[0041];I'”l"he identification eUb'syetern 108 providee an identification signal to the mobile
device 10' that the'power'sd'urce' is not a USB limited source. The identification signal

. flcould be the communication of a single voltage on one or more of the USE data lines,
different voltages. on the two data lines, a series of pulses; or voltage level changes, or 'I

, . other typeset electrical eignals., The identification subsystem 108 that generates the

I .' Iident'ttlcation'signal could have multiple types of configurations. In one embodiment, the .

" -'. IidentificationSubsystem 108 comprises a hard-wired connection of a single voltage

I _'.”'l'e'v'el to both'data “nee-I In another embodiment, the identification eubeystem 108

-'I""c'ompriee'e' 'a'USEt controller that is 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 output from the power converter 1041mm the

U88 connector 102 and/or to connect or disconnect any data inputs from the USE

adapter 100 to the USB connector 102,

[004.2] 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

’1"?
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between the mobile device 10 and some other device capable of communicating over

the U88 ouch ae a personal computer, another mobile device or come other type of

3080100.. .' .

, [0043] "The USEi'ada'pter 100 preferably provides a communication path between the . '

I . T." [3+ and i3» pine of the Primary'USEt connector 102 and the [3+ and ii)— pins of the

I . fjauitiiiary USE connector 112," In the embodiment ahown, the communication path also I

traverses theidentificationaubayatem 108. Alternatively, the communication path could

bypass the” identification edbé’yetem 108. The USB adapter 100 can thue act as a pose -

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

[0044] .ZI Optionally, the USB adapter 100 could also tranefer energy from the power

' jconverter 104 to the auxiliary USB connector 112 thereby providing a device coupled to '

' {-'the auxiliary L188 connector "112 with power. In this arrangement, the identification

aubeyatem 108 could 'aleo provide an identification signal to the device coupled to the

auxiliary USIB'connectorMZ to inform that device that the power source is not a U88

limited aource,

Exemlar Illoetratlon or The Use of A can Ada-tar With A Mobile [Device

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

eubeyetem 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 ie connected to a

power source that is not eubject to the power limits imposed by the USB epecificatioh.

Preferably, the mobile device 10 is; programmed to recognize the identification eig ml

18
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j- and therefore'recognizes that an identification signal has; been transmitted by the USB

adapter 100- Atter recognizing a valid identification eignal, the mobile device 10 drawc

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

f.negofiafion,e.uflg]c

..-.'[ooiis]" the'eeteeiieitet the identification signal may be accomplished using a variety or _

' - ' methode;-- Fer example,-the'iiii'erepmeeeeer 12 may detect the identification aigoal by

' ' jII'detectingthepreaen'oe of an abnormal data line condition at the U88 port 18. The

' I-d'etection'may also be accomplished through the use of other device subsystems 44 in

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

"Ivoltage signals greater than 2 volte to both the [31+ and D— linee in the USE connector

I .I .3154. . The preferred method of identification is described below in greater detail with

reference to Fig; 3.- -II-

f '“I'line otthe'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 connector 54. In the example shown in

the drawings, the D-tt and D» lines are compared to at 2V reference. Also, in this;

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

logic high eignal, ouch aa +5V reference, to both the [H and D- linea to identity the

attached device as a U88 adapter 100. if the voltages on both the [13+ and 0- lines of

the U88 connector are greater than 12 Volts (step 220), then the mobile device 10

determines that the device connected to the U88 connector 54 is not a typical USES host

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

’19
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j- 10 can then'ch'arge the battery or otherwise use power provided via the Vbus and Gnd

line sin. the U88 connector 54 (step 280) without waiting for enumeration.

l”[0048]. If, however, after the mobile device 10 detects the presence of a voltage on the

j Vbus line'ot the U88 connector 84 and determines that the voltages on both the 13+ and

I '.'-D”' lines of the USB connector 54 are not greater than 2 Volts (step 220), then the

'“I'mobile' device‘lO determi'nes'thet a USES host or hub has been detected (atop 240). A

' ' typical'USB host or hob weakly holds its 0+ and Du lines at zero volts when it is not

' conne’cted'to'another device; The mobile device 10 can then signal the USB host or

' hub to initiate the endme'ration process (step 250) and can charge the battery or

' '- .I-othervvise use power provided 'via the Vbus and Grid lines in the USB connector 8-4

, ..'-'.(step 280) in accordance with the power limits imposed by the USB specification. The ' I

. 'enurneration'process is typically initiated after the mobile device 10 applies

- approximately zero volts to the D-line and approximately 5 volts to the [3+ line to inform

. the host of the mobile device's'lO presence and communication speed.

[0048] 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 can forego the enumeration '

process and charge negotiation process and immediately draw energy from the 088

power adapter 100 at a desired rate, for instance at 5 unit loads, is. EODmA. While the

mobile device 10 charges its battery using the U88 adapter 100} the mobile device 10

can disable its typical 0% functions it, however! the mobile device 10 detects that a

U88 host or hub is coupled to the mobile device 10, the mobile device 10 can apply a

20
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“voltage to the 0+ line to indicate to the USB host or hub that the mobile device 10 la

'I'IICoupledthereto and await enumeration and U88 charge negotiation.

[00501. If the USB adapter 100 is coupled to the mobile device 10, and the mobile

devicell'l0'does not identify'the 'USB adapter 100 through communications with the

. I identification module "I 08, the'mobile device 10 may atop drawing energy from the Vbue

' Inland Gnd line's-of the. USB'connector 54. This may occur. for example, if the mobile

:1 device to is not eregremmed to identify the use adapter 100. The mobile device 10

I '_I m'ay'miatakenly'identify the USE adapter 100 as a typical use boat or hub and await

' .Ienumeration before dravving substantial energy. To guard against this, the USB adapter

'. 13100 can optionally be adapted to function with mobile devices that are not programmed

to recognize the U88 adapter-100.

I IODSHQ' In that aoenariot the U88 adapter 100 can be adapted to provide energy to a

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

if -' 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

80 in a mobile device by periodically switching the voltages on the Vbus and (3nd lines

between on and off states. When the U38 adapter 100 is coupled to the mobile device,

the identification subeyatem 108 can apply an ion-voltage (5 V for example) between the

Vbue and (3nd linea. The mobile device will dravt.r energy while awaiting enumeration.

After a period of time, the identification eubeystem "108 can apply an off—voltage (0 volts) '

between the Woo and 0nd lines thereby tooling the mobile device into determining that .

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

21
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“lidentificatioh 'eu'beyatem 108 can then reapply an onwoltage between the Vbua and God

.. . " 'Ilinea'.-Z.The mobile device will draw energy again while awaiting enumeration. Thia
cycle-can be repeated to periodically apply energy to the mobile device, for example, to

jl'recharge'the' battery 80 ot the mobile device,

I " :jwaditaai'rsaaam Embodiments of use Adapters

[005?] '- Shownin Fig, 4 la a aohematic diagram of an additional exemplary embodiment

. . of a U88 adapter'300 that ia-ooupled to a mobile device 10, The exemplary U88
I adapter 300 comprises a USB'oonneotor 302, a power converter 304, a plug unit 300,

Wand sin-identification'eubayetem'308. The USB connector 302, plug unit 300, and

' idehtitibation subsystem 308 preferably correspond to the USB connector 102, plug unit

[ii-108, and identification ebbeyetem 108 which were deacribed earlier with reepect to the
filtirat embodiment. Similar to the first embodiment, the additional embodiment may

I 'Ig'optionally be equipped with various plug adapters 31410, 3140, 3148, and 314 that

I ' preferably are releaa‘ably attachable to plug unit 308 so that the appropriate plug

adapter 314N, 3140, 314-8, or 314 can be selected by a peer to allow the U88 adapter .

300 to couple to and receive energy from an available power socket 310N, 310K), 3108, - .

or 310. The exemplary USB power converter 300 further comprises a charging

aubayatem 318 and battery receptacle 318 for coupling the U88 adapter 300 to an

external battery 320 that may be optionally coupled thereto.

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

external battery 320 thereto ao that the external battery can be charged via the U818

22
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adapter 300." Thia provides the USB adapter 300. with a mechanism for charging, for

. example, a mobile devi'ce’e primary or spare battery when the battery hae been

eeparated from or ie not coupled to the mobile device 10.

I . . I Iii[00541.ITo'accommodat-e thia functionality, the power converter 304 ia capable of
'- providing the proper'voltage levels for the U88 connector 302 and also capable of ,. I.

I 'I-j'providing'necessary 'voltageand current levela to drive a battery charging subeyatem l' I

8318 The power Converter 304is preferably a dual power converter that may be

_I: enameled using conventionalor nonwconventional architectures. With respect to the - '

portion of the power converter 804 that provides energy to the USB connector 302, that

.' portion ia preferably Similar in conetruction and function to the power converter 104 of

[lithe first embodiment. -
I I- ' ' " I [0055]--'F’referably, the-charging'eubeyatem 318 performs in a aubatantially aimilar

" . - manner to'charging'eobc‘yetem 58 of the mobile device 10. But, for efficiency and

' '- simplicity-of design,”certainaspects of the dual power converter 304 and the charging

subsystem 318 may be combined, as both are local to the USB adapter 300.

[0058] Other alternative embodimenta of the USB adapter may include various

combinations of components described above with reepect to the firat and additional

embodimenta. Another embodiment of the L188 adapter may include a eeconcl or more I

auxiliary U88 connectors. A U88 adapter having one or more auxiliary USB

connectors may optionally be configured such that one or more of the auxiliary U58

connectors may have power from the U88 adaptere power converter made available to

it so that multiple USB devices may draw power aimultaneously. Preferably, a U88

.23
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j- adapter having multiple auxiliary USE oonneotore will be configured such that the data

linee in the auxiliary cohneotore can, on a eeleotive baeie, be electrically connected to or

. .Idlaoohneoted from the data lines in the primary USB connector. Thie allowe a mobile

"(device connected to the primary USB connector to reoeive energy from the adapter

regardless of whether a'uea hoist or hub is oonneoted to an auxiliary U88 connector“ It

' . -'._'ia-alao contemplated Ithat'a use adapter may be embodied in a use host or hub.

dam

[(3057].- lTheernbodin’le'n'ts deeoribed herein are examples; of structures, systeme or

methoda having elements borreSDonding to the elements of the invention recited in the

I olaima; -IThie'written'deebription may enable those akilled in the art to make and uee

embod'intenta having alternative elemente that likewiae correspond to the elemente of .

I lithe invention reoitedin the claims. The Intended scope of the invention thus includes

' other structures, ayatema or methoda that do not differ from the literal language of the

' 'clairna, and farther inoludea'other etruoturee, eyeterne or methode 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 devioee and ayatema that use other standard interfaces; euoh ea

the IEEE 1384 interface.

28'
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" 3'. AeeTRACT oF THE; oiectoeuaa

H I - An adapter torproviding a source of power to a mobile device through an

- .- ."fi'nouetryetanoaro port is provided. In accordance with one aspect of the invention, the I

adapter'coniprieee a'plug unit, a power converter, a primary connector, and an

- I. i: identitication eubeyetem.< The plug unit ie operative to couple the adapter to a power

' Aocket and operative to receive energy from the power socket, The power converter ia-

" i -"e'leotrioallycoupled 'to'the plug unit and la operable to regulate the received energy from .

I . [:the povver ao'ok'et'andtoout'put a power requirement to the rnobile device, The primary

I ' oonn'ectorie electrically couple'd'to the power converter and is operative to couple to the

' 'rnobile'device and to deliver theI-outputted power requirement to the mobile device. The

I ' i; 3 identification eub'eyetem' is electrically coupled to the primary connector and is operative

. [I to provide an identification signal.
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