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DETAILED ACTION -

Thefollowingis a quotation of the appropriaté paragraphsof 35 U.S.C.102 that

form the basis for the rejections under this section madein this Office action:

~. -A’person shall be entitled to a patent unless —

_.’» (a) the inventionwas knownor used byothers in this country, or patented or describedin a printed
'..° publication In this or a foreign country, before the Invention thereof by the applicant for a patent.

ey Claims 1,2, 4 and 6-18 are rejected under 35 U.S.C. 102(a) as being anticipated
: by Vesalic (Us 2004/0251878). The reference discloses a usb charger for a mobile

> device wherein the usb cord is attached to the ac poweroutlet 130 of a conventional

~ houseor not (dé sourcein this case), The device is configured to identify the operating

- characteristics of the charger signal 115 (this case whetherthe usb cord is connected to
~ the-ae or de (i.e. hub)). See column2.

a _ Claim Rejections - 35 USC § 103 |
‘Thefollowingisa quotation of 35 U.S.C. 103(a) which formsthe basisfor all

obviousnessrejectionsset forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 ofthistitle, if the differences between the subject matter sought to be patented and
the prior art are such that the subject matter as a whole would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the mannerin which the Invention was made.

Claims 3 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over

_Veselic (US 2004/0251878). The reference doesnot disclose the type of powerplugs

being used. It would have been obviousto one having ordinary skill in the art at the

time the invention was made to have selected any type of plugs being American or

European, since it has been held to be within the general skill of a workerin the art to
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- select a known material on the basisofits suitability for the intended use as a matterof

- @bvious design choice. In re Leshin, 125 USPQ 416.

Conclusion

is - “Any inquiry concerning this communication should be directed to the Examinerat
"the bélow-listed number on every Tuesday, Thursday and Saturday.

_-... If attempts to reach the Examinerby telephone are unsuccessful, the Examiner's

supervisor, Karl Easthom, can be reached at (571) 272-1989 on Monday-Thursday.

: Any inquiry of a general nature or relating to the status of this application should

be directed to the receptionist at (571) 272-2800, Monday-Friday, 8:30am to 5:00pm,
BET.

By:

EDWARD H TSO

Primary Examiner
’ (571) 272-2087
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JAN 9, 0 2008

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE3). 
 Attorney Docket No. 555255-012844 —

~ Group'Art Unit: 2838 )

Examiner; Edward H. Tso )

Inventor: ©...» Fischer, et al. )
os SEE et ) Amendment

_ Serial No.: | 1+ ony ANATBOO )

Filed: July’06, 2005 )

«Boge 3 ~~ Multifunctional Charger System )
aoe en ~*~ and Method )

. )

 
 

 

 

CERTIFICATE OF MAILING

 our hereby certify that this correspondenceiis being deposited with the United States Postal Service as
Jirst class mail in an envelope addressed to: Mail Stop Amendment, Commissionerfor Patents,

_ P.O. Box 1450, Alexandria, VA 22313-1450 on

eS “MailStop Amendment-
Commissioner for Patents’

- P.O. Box 1450

Alexandria, VA 22313- 1450

Sir:

In response to the Office Action mailed on October 20, 2005, please amend the application as

follows and consider the following remarks. Any fees due should be charged to Jones Day Deposit

Account No. 501432,ref: 555255-012844,

CLI-1369049v1,
$55255 -O12844- 1
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AMENDMENTTO THE SPECIFICATION

Please dain the title of the application asfollows:
oe Multifunctional-Charger-System-and-Methed A Universal Serial Bus Adapter for.a Mobile
ie0se : oo

1S | Please amend dheparagraph beginning at page 1, line 4 of the specification,as follows: | -
- This application is a continuation United States Patent Application No, 10/087,629,entitled

4 “Mfultifunctional Charger System and Method,” which wasfiled on March |, 2002, and issued as United -

: , StatesPatentNo. 6,936,936, United States Patent Application No. 10/087, 629 claims priority fromand —_ -
‘is related to United States Provisional Application No, 60/273,021, entitled “System and Method for

: Adapting a USB to Provide Power forCharging a Mobile Device,” which was filed on March 1, 2001,
| : and United States Provisional Application No. 60/330,486, entitled “Multifunctional Charger System and
| : Method”, which‘was filed on October 23, 2001. The entirety of these prior applications are hereby
- jncorporated into the presentapplication by reference.

CLI-1369049v1 cs &

558255 - 012844 - 2
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This dreendinent respondsto the office action mailed on October 20, 2005. The specification has
bint ninented to amendthetitle of the application and to add the patent number ofthe parent application.
Claims 1-18 remain pendirig as originally filed, Reconsideration is respectfully requested in light of the

~ followingremarks:

~\.. Objection to the Specification

aPhetitle is objectedto in the office action as not being descriptive of the invention. Thetitle has

ti "been'aiiended to more clearly indicate the invention being claimed.

. Claim Rejections under 35 U.S.C. § 102

--Claitnis12, 4and 6:18 standrejected under 35 U.S.C.§ 102(b) as beinganticipated by Gabehart

ay (U.S. 6,130,518). These rejections are respectfully traversed. Among other distinctions, the Gabehart

“reference does not disclose or suggest the generation of an identification signal which is configured to

indicate to themobile device that the power socket is not a USB host or hub, as claimed in independent

claims 1). 17 and 18, That is; the Gabehart reference does not determine if an attached power source is a

“USB source: Rather, Gabehart assumes an existing connection to a databus (204), and determinesif -

power is available from another external source (EXT B+) (i.c., a non-USB source). If poweris not

available from the external source (EXT B+), then the Gabehart system "allows the battery 210 to be

charged from the power available from the data bus 204." (Gabehart, col. 3, lines 16-17). The Gabehart

reference does not even contemplate a situation in which the device is not connected to a databus.

Consequently, the Gabehart reference clearly does not disclose or even remotely suggest determining if a

connected power source is or is not a USB host or hub, as claimed. For this reason alone, the patent

ownersubmits that claims 1, 17 and 18 are patentable over the Gabehart reference and are in condition for

allowance, The remaining claims 2-16 each ultimately depend from claim 1, and are thus also in

condition for allowance.

CLI-1369049v1
555255 012844 3
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tt

Moreover, the patent owner further submits that the rejections under 35 U.S.C. § 102(b)

. esiiphaias fail to show correspondence between the cited Gabehart reference and the language of the
‘claims, and therefore fail to make out a prima facie rejection under 35 U.S.C. § 102(b). Particularly with

respectto the rejected dependentclaims, the office action does not even make an attempt to demonstrate

' that the claim languageis anticipated by the cited Gabehart reference. For example, claim 7 recites that

: "the identification subsystem comprises a hard-wired connection of a voltage level to one or more data

- i in the USB connector." Even a cursory review of the Gabehart reference clearly shows that this
_. imitation and other claimed limitations are not disclosed. The patent owner therefore respectfully

- requests that these improperrejections under section 102(b) be withdrawn.

"|= Claim Rejections under 35 U.S.C. § 103

: — Claims 3 and 5 stand rejected under 35 U.S.C. § 103(a) as being unpatentable over the Gabehart

The patent owner respectfully disagrees. Nonetheless, claims 3 and 5 are patentable over the cited

_ references for at least the same reasons stated above with respect to independentclaim 1.

Conclusion

For the foregoing reasons, the patent owner respectfully submits that claims 1-18 are in condition —

for allowance, The Examineris, therefore, respectfully requested to enter this amendmentand passthis

case to issue,

  
Jéseph M. Sauer (Reg. No. 47,919)
Jones

North Point, 90! Lakeside Avenue
Cleveland, Ohio 44114
(216) 586-7506

F<] <<

CLI-1369049V1
555253 - 012844 og

; | teference and the knowledge generally recognized as being within the level of ordinary skill in the art.
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UNrrep STATES PATENT AND TRADEMARK OFFICE 
S UNITED STATES DEPARTMENT OF COMMERCE

United States Potent ond Trademark Office

Address:PnER FOR PATENTS 
Virginia 22313-1450

K WWW.ALplo.gov

ATTORNEY DOCKET NO.

LL/175,885 07/06/2005 Daniel M. Fischer 555255012844 5606

JOSEPHM.SAUER- = TSO, EDWARD H
“JONES DAY REAVIS & POGUE .

NORTHPOINT, 901 LAKESIDE AVENU
CLEVELAND, OH 44114 __ 238

Fa . DATE MAILED:10/20/2005

Please find below and/orattached an Office communication concerningthis application or proceeding.

_ PTO-90C (Rev. 10/03)
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SS
Application No. Applicant(s)

11/175,885 FISCHER ET AL.

Office Action Summary Sxaniiier Art Unit rs
2838

« The MAILING DATEofthis SHapEDEBon appears on the cover sheet with the sarrensaneoery address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THEMAILING DATE OF THIS COMMUNICATION.
+ Extensions of ime may be available under the provisions of 37 CFR 1,136(a). In no event, however, may a reply be timely fledafter SIX (6) MONTHS from the mailing date of this communication.

IF NO period for reply is specified above, tha maximum statulory period will apply and will expire SIX (8) MONTHS from the mailing date of this communication,
Failure to reply within the set or extended period for reply will, by statute, cause the application jo become ABANDONED (35 U.S.C. § 133).

’ Any reply received by the Office later than three months after the mailing date of this communication, evenif timety filed, may reduce any
earned patent ferm adjustment. See 37 CFR 1.704(b),

Status ..

 

1)C]_ Responsive to communication(s)filed on
2a)(_]. This action is FINAL. _ 2b)This action is non-final.

3)D0 : Since this applicationis in’ condition for allowance exceptfor formal matters, prosecution as to the merits is
.closed in accordance with the practice under Ex parte Quayfe, 1935 C.D. 11, 453 0.G, 213,

 

Disposition of Claims
4)) Claim(s) 4-18 is/are:candi in the spsplicaition,

 

 
4a) Of the above claim(s) is/are withdrawn from consideration.

§)() Claim(s) is/are allowed,
"| 6)E) Claim(s) 4-18 is/are rejected.

: 7)L) Claim(s) isfare objected to,
 

8)L] Claim(s) are subject to restriction and/or election requirement.

| ApplicationPapers
9)() The specificationiiS obigeted. toBy the Examiner.

10)[] The drawing(s)filed on isfare: a)[_] accepted or b){_] objected to by the Examiner.
_ Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). -

: ; z Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 4.124(d). -
11) The oath er declaration is objected to by the Examiner, Note the attached Office Action or form PTO-152.

 

| Priority under 35 U.S.C, § 119
a4 12)Z0 Acknowledgmentis made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or(f).

rt a)LJ AN  b)f_] Some * c)[_] None of:

1.(] Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No.
3.) Copies of the certified copies of the priority documents have been received in this National Stage

application from the International Bureau (PCT Rule 17.2(a)).

* See the attached detailed Office action for a list of the certified copies not received.

 
 

 
Attachment(s)

1) fC] Notice of References Cited (PTO-892) a) Cc Interview Summary (PTO-413)
2) L] Notice of Oraftsperson's Patent Orawing Review (PTO-948) Paper Na(s)/Mail Date.
3) Ed information Disclosure Statement(s) (PTO-1449 of PTO/S8/08) 5) L) Notice ofinformal PatentApptApplication (PTO-152)

Paper No(s)/Mail Date 7/8/05. 8) [_] Other:
U.S.PatentandTrademarkOffice~=SSSCSCSC*~S .

PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 102005
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DETAILED ACTION

ea creel ‘Information Disclosure Statement

“ | The IDSfiled 7/6/05 has been considered and placed of record. Aninitialed copy’
ig attached herewith.

Specification

eas a ‘Thetitle of the inventionis not descriptive. A new title is required that is clearly

: ‘indicativé’of theinvention to which the claimsare directed.

me The disclosure should be carefully reviewed to ensure that any andall

grammatical, idiomatic, and spelling or other minor errors are corrected.

ClaimRejections - 35 USC § 102 |

: Thefollowing isa quotation of the appropriate paragraphs of 35 U.S.C. 102 that |

form the basis for the rejections under this section madein this Office action:

A person shall be entitled to a patent unless —

(b) the invention was patented or describedin a printed publication in this or a foreign country or in public
use or on sale in this country, more than one yearprior to the date of application for patent in the United
States. .

Claims 1, 2, 4 and 6-18 are rejected under 35 U.S.C. 102(b) as being anticipated

. by Gabehart et al. (US 6,130,518), The reference discloses a method of charging a

battery whereby the device has, inter alia, sensor to sense whether the powersourceis

Huawei v. FISI Exhibit 1002 - 87/175
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external or from a usb port. The arrangementallowsthe battery to be charged from the

internal usb hub or not from the usb hub. See column 2, line 25 to column3, line 20.

tas = Claim Rejections - 35 USC § 103

oe ss This application cuuttently namesjoint inventors. In considering patentability of
itis saunds aner 35 U.S.C, 103(a), the examiner areaudnes that the subject matter of

“the \iariodis claims was commonly ownedat the time any inventions covered therein

_. were made absent any evidenceto the contrary. Applicantis advised of theobligation |
Under 37 CFR 4.56 fo pointout the inventor and invention datesof each claim that was

. ‘ ‘not commonly ownedat the time a later invention was madein orderfor the examinerto | |
| 2 considerthe applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g)

: ‘prior art under 36 U.S.C. 103(a).
| ne The followingis a quotation of 35 U.S.C. 103(a) which forms the basis forall
obviousness rejections set forthin this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set
forth in section 102 ofthistitle, if the differences between the subject matter sought to-be patented and
the prior art are such that the subject matter as a whole would have been obviousat the time the
invention was made to a person having ordinary skill in the art to which said subject matter pertains.
Patentability shall not be negatived by the mannerin which the invention was made.

Claims 3 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over

Gabehart et al. (US 6,130,518). The reference is silent on the external power source

plug being a variety of plugs. It would have been an obvious matter of design choice to -

have changed the type of plug to fit the right application, since such a modification

would have involved a mere change in the size and shape of a component. A changein

Huawei v. FISI Exhibit 1002 - 88/175
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_ Art Unit: 2838 .

- size is generally recognized as being within the level of ordinary skill in the art. /n re

- Rose, 105 USPQ 237 (CCPA 1955).

Conclusion

aeee Any inquiryconcerningthis communication should be directed to the Examinerat
- the below-listed number. .

If attempts to reach the Examiner by telephone are unsuccessful, the Examiner's —
supervisor, Mike Sherry, can be reached on 571 272 2084.

% _. ,.. Any inquiry of a general nature orrelating to the status of this application should
be directed to the receptionist whose telephone numberis 571 272 2800, Monday-

_ Friday, 8:30am to 5:00pm, EST.

 
EDWARD H TSO

Primary Examiner
571 272 2087
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Evao2a254a4us|
Multifunctional Charger System and Method

. . CROSS-REFERENCE TO RELATED APPLICATIONS

a This application is a continuation United States Patent Application No. 10/087,629,

| etititled “Multifunctional Charger System and Method,” which wasfiled on March 1, 2002.
‘United States Patent Application No. 10/087, 629 claims priority from andis related to United

.. States Provisional Application No. 60/273,021, entitled “System and Method for Adapting a

_ USB to Provide Power for Charging a Mobile Device,” whichwas filed on March 1, 2001, and

“United States Provisional Application No. 60/330,486, entitled “Multifunctional Charger System. |

- hereby incorporated into the present application by reference.

BACKGROUND

“1...” Field oftheInvention’

‘This invention relates generally to power adapters. Moreparticularly, the invention

; telatés to poweradapters for use with mobile devices.

” 2, Description of the Related Art

Providing an external source of power to a mobile device, such as a personal digital

assistants (“PDA”), mobile communication device, cellular phone, wireless two-way e-mail

communication device, and others, requires design considerations with respect to both the mobile

device and the power source. With regard to the mobile device, most mobile devices provide a

distinct power interface for receiving power from a power source, for instance to recharge a

battery, and a separate data interface for communicating. For example, many mobile devices

CLI-1308957v1 1
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_ presently use USB (UniversalSerial Bus) interfaces for communicating and use a separate power

interface, such as a barrel connector, for receiving power,

_-» Ttis desirable, however, to have a combinedpower and data interface. The mobile

, davies that dohave combined powerand data interfaces typically use non-standard and

~ sometimes proprietary interfaces. Consequently, combined interfaces for a particular

: ‘mantifacturer’s mobile device may not be compatible with combined interfaces for infil
“devices erovided by other manufacturers.
s “>” Althoughthe USBinterface can be used as a powerinterface, the USBis typically not

ein for that purpose by mobile devices. In accordance with the USB specification, typical USB
— sourcedevices, such as hubs and hosts, require that a USB deviceparticipate in a host-

: initiated process called eitimeration in orderto be compliant with the current USB specification |
-in drawing powerfrom the USBinterface. Although a mobile device could be adapted to

participatein enumeration whendrawing power over the USBinterface, it would be preferable in Ye

‘manysituations, such’as whena host wouldnotbe available, as often happens during normal use

ofa mobile device, tobeableto utilize alternate powersourcessuch as conventional AC outlets

~ andDC car sockets that arenot capable ofparticipating in enumeration to supply powerto the

mobile device via a USB interface.

SUMMARY

An adapter for providing a source of power to a mobile device through an industry

standard port is provided. In accordance with one aspectofthe 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 operativeto receive energy from the

CLI-1308957v1 9
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powersocket. The power converteris electrically coupled to the plug unit and is operable to

| regulate the received energy from the power socket and to output a power requirementto the

’ -mobile device. The primary connectoris electrically coupled to the power converter andis

" operative to couple to the mobile device and to deliver the outputted power requirement to the

rndbile device.” Theidentifigation subsystem is electrically coupled to the primary connector and

--is operativeto providean identification signal.

ce AT accordance withanother aspect, a USB adapterfor providing a source ofpower to a

~ mobile device through a USBport is provided. The USB adapter comprises a plug unit, a power -

converter, aprimary USB connector, and an identification subsystem, Theplug unit is operative

to couple the USB adapter to a power socket and operative to receive energy from the power

: socket. The powerconverteris electrically coupled to the plug unit and is operable to regulate

the received energy from the powersocket and to output a power requirementto the mobile

_ device. The primary USB cotinectoris electrically coupled to the power converter and is

operative to couple to the mobile device andto deliver the outputted power requirementto the -

- thobile device. The identifi cationsubsystemis electrically coupled to the primary connector and |
- igoperative to provide an identification signal.

Another aspect provides a USB adapterfor providing a source of power to a mobile

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

primary USB connector, and an auxiliary USB adapter. The plug unit is operative to couple the

USB adapter to a power socket and operative to receive energy from the power socket. The

powerconverter is electrically coupled to the plug unit and is operable to regulate the received

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

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

CLI-1308957v1 3
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to the mobile device and to deliver the outputted power requirement to the mobile device. The

auxiliary USB connector has data lines thatare electrically coupledto the data lines of the

_» primary USB connector.

.. Yet another aspect provides a method for providing energy to a mobile device using a

: USBadapterthatcomprisesa plugunit, a primary USB connector, a power converter electrically
‘ coupled betweenthe plug unit and the primary USB connector, and an identification subsystem

electrically coupled to the primary USB connector. The method comprisingthe steps of

coupling the USB connectorto the mobile device, coupling the plug unit to a power socket,

outputting apower requirementto the mobile device via the power converter and the USB

connector, and providing an identification signal to the mobile device, via the identification

, subsystem and the USB connector,that is operative to inform the mobile device that the USB |
‘adapter is notlimited by the power limits imposed by the USB specification.

ng In-accordance with another aspect, a powering system for a mobile device having a USB
, weiter is provided.The powering system comprises a powerdistribution subsystem in the
tbe device thatis operable to receive energy through the USB connector andto distribute the

energy to at least one componentin the mobile device and a USB adapter that is operative to

couple to the USB connector.. The USB adapter comprises a plug unit for coupling to a power

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 powerdistribution subsystem, and an identification subsystemthat is operable

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

limited by the powerlimits imposed by the USB specification.

CLI-t308957v1 4
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BRIEF DESCRIPTION OF THE DRAWINGS
 

_ In order that the invention identified in the claims may be moreclearly understood,

_ preferred embodiments thereofwill be described in detail by way of example, with reference to

the accompanying drawings, in which:

“ Fig? 1 is-a schematic diagram of an exemplary mobile device which has an industry

: standard interface; ae

Fig. 2 is a scheniatic diagtam of a first embodiment of a USB adapter that is coupled to

ant exemplary mobile device; .

|. Fig. 3'is aflow chart illustrating an exemplary use of a USB adapter with a mobile

device: and “ oe
wo oho Big, is a’schematic diagram of an additional exemplary embodiment of a USB adapter

thatis coupled to both an exemplary mobile device and an external battery.

.-DETAILED DESCRIPTION

‘Exemplary Mobile Device
Turning now to the Seefigures, shown in Fig. 1 is a schematic diagram ofan

exemplary mobile communication device 10 which has an industry standard interface. The |

mobile communication device 10 is preferably a two-way communication device havingatleast

voice or data communication capabilities. Preferably, the mobile device 10 is also capable of

communicating over the Internet, for example, via a radio frequency (“RF”) link. Examples of

types of devicesthat could be classified as a mobile device 10 include a data messaging device, a

two-way pager, a cellular telephone with data messaging capabilities, a wireless Internet

appliance, a data communication device (with or without telephony capabilities), a personal

digital assistants (“PDA”), a wireless two-way e-mail communication device, and others.

CLI-1308957¥1 5
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The exemplary mobile device 10 comprises a microprocessor 12, a communication

subsystem 14, input/output (“I/O”) devices 16, an industry standard interface 18 which in this

_ example isa USB port, and a power subsystem 20. The microprocessor 12 controls the overall

operation ofthe mobile device 10, The communication subsystem 14 provides the mobile device —

10 with the ability to communicate wirelessly with external devices such as other mobile devices

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

. capabilities for vise with a devicetiser. The USB port 18 provides the mobile device 10 with a
serial port forlinkingdirectly with other computers and/or a means for receiving power from an

- external power source. The power subsystem 20 provides the mobile device 10 with a local

power source.

Si, ot" The axenplary pontirimiieadtem subsystem 14 comprises components such as a receiver:
; 22,4 ecanaiiitiiee 24, antenna elements 26 and 28, local oscillators (LOs) 30, and a processing

. module such’as a digital signal processor (DSP) 32. The particular design of the communication
| subsystem 14 and the components used therein can vary. It would be apparent to one ofordinary

skill inthe art to design an appropriate communication subsystem using conventional methods

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

to operate over that communication network. For example, a mobile device 10 geographically

located in North America may include a communication subsystem 14 designed to operate

within the Mobitex™ mobile communication system or DataTAC™ mobile communication

system, whereas a mobile device 10 intended for use in Europe may incorporate a General

Packet Radio Service (GPRS) communication subsystem 14.

Network access requirements will also vary depending upon the type ofnetwork 34. For

example, in the Mobitex and DataTAC networks, mobile devices 10 are registered on the

CLI-130895701 6
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network using a unique personalidentification number or PIN associated with each device, In

GPRSnetworks however, network access is associated with a subscriber or user of a mobile

'.. device 10. A GPRS device therefore requires a subscriber identity module (not shown),

commonly teferred to as a SIM catd, in order to operate on a GPRS network. Without a SIM |

. catd, a GPRSdevicewill tiot be fully functional. Local or non-network communication functions

-Gfany) may be operable, but the mobile device 10 will be unable to carry out any functions

. involving communications over the network 34.

ae When required, afterthe network registration or activation procedures have been

ebimiated, a mobile device 10 maysend and receive communication signals over the network
: 34; Signals received by the receiver antenna 26 through a communication network 34 are input

to the receiver 22, which may perform such commonreceiver functions as signal amplification,

frequency downconversion,filtering, channelselection and the like, and in the exemplary

, : system shown in Fig.1, analog to digital conversion, Analog to digital conversion of a received _
7 ‘signal allows more complex communication functions such as demodulation and decoding to be
‘perfornied ina DSP 32, Similarly, signals to be transmitted are processed, including modulation

and encoding for example, by the DSP 32 and inputto the transmitter 24 for digital to analog

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

communication network 34 via the transmitter antenna 28.

Also, in the exemplary communication subsystem 14, the DSP 32 processes

communication signals and also provides for receiver and transmitter control. For example, the

gains applied to communication signals in the receiver 22 and transmitter 24 may be adaptively

controlled through automatic gain control algorithms implemented in the DSP 32.
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In implementing its control function, the microprocessor 12 in the exemplary mobile

_ device 10 executes an operating system. The operating system software used by the

: ‘microprocessor 12 is preferably stored in a persistent store such as flash memory 36,or

>altematively read only mémory(ROM) or similar storage element. The microprocessor 12 suai |
; 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
- temporarilyloadedinto:a volatile store such as in RAM 38.

-A predeterminedsetof applications which control basic device operations,including at

least data and voice communication applications for example, will normally be installed on the © .

mobile device 10 during manufacture. One such application loaded on the mobile device 10

could be apersonal information manager (PIM)application. The PIM application preferably is

an application for organizing and managing user inputted data items such as e-mail, calendar

events, voice mails; appointments,and task items, The PIM data items maybe storedin the

15 .

20

~ RAM 38and/ortheflash memory 36.

Se : The PIM application preferably hasthe ability to send and receive dataitems, via the

‘wireless network 34. The PIM data itemsare preferably seamlessly integrated, synchronized and .
updated, via the wireless network 34, with corresponding data items stored or associated with a

host computer system (not shown) used by the device user. The synchronization of PIM data

items is a process by which the PIM data items on the mobile device 10 and the PIM data items

on the host computer system can be made to mirror eachother.

There are several possible mechanisms for loading applications onto the mobile device

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

network 34, an auxiliary I/O subsystem 40, the serial port 18, a short-range communications

CLI-1308957¥1 8
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subsystem 42, such as an infrared (“IR”) communication system, or any other suitable subsystem

44, When loading the applications onto the mobile device 10, the device user may install the

Me applications in the RAM 38,the flash memory 36, or preferably a non-volatile store (not shown) |
such as ROM for execution bythe microprocessor 12. The available applicationinstallation

. ‘mechanisms can increase the utility of the mobile device 10 by providing the device user with a
: way of upgrading the mobile device 10 with additional and/or enhanced on-device functions,

; Communication-related functions, ot both. For example, a secure communication application
- maybeloaded ontothe mobilé device 10 that allows for electronic commerce functions or other

-- financial transactions to be performed using the mobile device 10.

le ~The 1/0 devices 16may be used to display and/or compose data communication
piceagee. In cnenendéof operation, a signal received by the mobile device 10, such as a text

| message or web page download, will be received and processed by the communication

subsystem 14, forwarded to the microprocessor 12, which will preferably further process the

received signal, and provide the processed signal to one or moreofthe I/O devices 16 such as a

_ display 46. Alternatively, a received signal such as a voice signal can be provided to a speaker

_ 48,oralternatively to an auxiliary I/O device 40. In another modeofoperation a device user

may composea data item such as an e-mail message using a keyboard 50 in cooperation with the

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

voice message viaa microphone 52. The composed data item may then be transmitted over a

communication network 34 using the communication subsystem 14.

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

CLI-1308957v1 9
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_ mayinclude an infrared device and associated circuitry and components or a Bluctooth™

communication module to allow the device 10 to communicate with similarly-enabled systems

_ and devices...

The USB port 18 providesthe mobile device 10 with a serial port for linking directly with —

: | other computers to exchange data and/or to receive power. The USBport 18 also provides the
- mobile device 10 with a meansfor receiving power from an external power source. For

example, in a personaldigital assistant (PDA)-type communication device, the USB port 18

. could be used to allow the mobile device 10 to synchronize data with a user’s desktop computer |

: (not shown). The USB port 18 could also enable a user to set parameters in the mobile device 10

suchas preferences through theuse of an external device or software application. In addition the

USB port 18 mayalsobe used to provide a meansfor downloading informationorsoftware to

. the mobile device 10 without using the wireless communication network 34. The USB port 18

can provide a direct and thus reliable and trusted connection that may for example be used to

. load an encryption key onto the mobile device 10 thereby enabling secure device

“communication,

Coupled to the USB Sa 18 is a USB connector $4. The USB connector 54 is the
physical componentthat couples the USB port to the outside world. In the exemplary mobile -

device 10, the USB connector 54 is used to transmit and receive data from an external

data/power source 56, receive power fromthe external data/power source 56, direct the

transmitted/received data from/to the USB port 18, and direct the received powerto the power

subsystem 20,

The exemplary power subsystem 20 comprises a charging and powerdistribution

~ subsystem 58 and a battery 60. The charging and powerdistribution subsystem 58 performs

CLI-1308957v1 10
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many functions. It may be used to transfer energy to the battery 60 from the external data/power

source 56 to charge the battery 60 and also to distribute power to the many power requiring

_ components within the mobile device 10, The charging subsystem 58 may be capable of

| determiningthe presenceof abattery 60 and/or a powercircuit coupled to the mobile device 10,

stich as an AC adapter, USB connection,or car adapter, which alternatively can act as power

sources 56 to provide power forthe mobile device 10 and to charge the battery 60. Additionally,

“the charging subsystem 58 mayhavetheability to determine if a power source 56is coupled to

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

/ ‘powered by the battery 60...
pte Thepower distribited by the charging and power distribution subsystem 58 may be
derived from energystored in the battery 60 and/or energy received from the external Sinker 7
source 56. When the battery 60 is depleted, the charging and powerdistribution subsystem 58

- transfers energy fromthepower source 56to rechargethe battery 60, Optionally, the charging

‘ andpower distribution subsystem 58 mayalso transfer energy from the power source 56 to other
; components in the mobile device 10 to power the mobile device 10 when the battery 60 has been

‘depleted and isrecharging. When the data/powersource 56 is not connected to the mobile

device 10, powerfor the device 10 is derived from the battery 60.

Exemplary USB Adapter

Fig. 2 is a schematic diagram ofa first embodiment ofan adapter 100 that can be used to

couple the mobile device 10 offig. 1 to the data/power source 56 of fig, 1. In this example the

adapter 100 is a USB adapter 100 that comprises a primary USB connector 102, a power

converter 104, a plug unit 106, and an identification subsystem 108. The power converteris a

known elementin the art and typically includes at least one of the following components:

switching converter, transformer, DC source, voltage regulator, linear regulator andrectifier, In
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_ the embodiment shown infig, 2, the USB adapter 100 is shown coupling a mobile device 10 to

| one of one or more types of power sockets L10N, 110D, 110B, and 100. Also showninfig. 2 is ;
‘an optional auxiliary USB connector 112 that can be used to couple the mobile device 10 to a

data source (not shown) such as a personal computer.

-.Trthe embodiment shown in fig. 2, the primary USB connector 102 is configured to mate

; with the USB connector’34 of the mobile device 10. ‘The USB adapter 100 is operable to
ptovide powerto the mobile device 10 through the Vbus and Gnd power pins in the USB

connectors54 and 102. The USB nie 100 also optionally provides a communication path
for data across the D+ and D-data pinsin the USB connectors 54 and 102.

. Theplug unit 106 is preferably a conventional plug unit that can be used to couple witha
. scuieritiotia powersocketto receive power therefrom. For example, the plug unit 106 can be a

two proiigor three prong plug ofthe type used in North America that can couple to a North

: : American AC powersocket 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, 114B, 114D,and 114that ss

/ are configured to couple to the plug unit 106 and are further configuredto directly mate with one
or moretypes of powersockets 110N, 110D, 110B, and 100. The plug unit 106 can be

configured to receive energy from a power socket 110N, 110D, 110B, or 100, either directly or

through the use of a plug adapter, and is operative to transfer the received energy to the power

converter 104.

The power converter 104 is operative to receive energy from a power socket 110N, 110D,

1108, or 100 and to convert that received energy to a form that can be used by the mobile device

10, For example, the power converter 104 can be of conventional construction such as a

switching powerconverter that converts 115 VAC toS VDC. Also, the power converter 104

~ CLI-1308957v1 12
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could comprise a D.C.regulator circuit that converts a D.C, input to a D.C. output. The power

converter 104 could also be adapted to accept a wide range of input energy levels and

frequencies. Alternatively, the power converter 104 could be adapted to accepta limited range

of inputeneraylevels and frequencies, wherein the plug adapters are operable to convert the

possible input energy levelsand frequenciesto a range that the power converter can

: ‘accommodate. The power converter 104 providesits energy output to the mobile device 10 via
“theVbusand Grid pinsof the primary USB connector 102.
Ae Through thetise of variety of different types of plug adapters, the USB adapter 100 can

| be adapted to receive energy from various types ofpower sockets 110N,110D, 1108,or 100.
-Fot example, using the appropriateplug adapter 114, 1148, 114D, and 114N, the USB adapter . |

- 100'can receive energy from a powersocket such as an 115 VAC North American power socket

: 11 0N, ora 12 VDC automobile power socket, or an air power socket, or others.

ie For ex ample, in North America, a type “N” power socket is commonly available. The

‘i plugadapter 114N canbe releasably attached to the plug unit 106 thereby allowing any North

_ American power socket 114N to be used as a power source. Whentraveling to a locale which

does not have the North American power socket 114N,an alternate plug adapter such as adapters

114, 114B,or 114D maybeselected by the user, according to the power socket 110D, 110B, or

100 available at the locale. The plug adapter 114, 114B, or 114D may then be releasably

attached to plug unit 106 in place ofthe plug adapter LL4N,thereby allowing the USB power

adapter 100 to connect to a local power supply via the local power socket . Various other plug

adapters are envisioned that can be configured to operate with alternate power sources such as

for instance car sockets,
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The powerdistribution and charging subsystem 58 ofthe mobile device 10 can

selectively use the power provided on the Vbus and Gnd lines of the USB connector 54 to

provide power to the mobile device 10, charge the battery 60, or both. A more detailed

discussion of how the charging function of mobile device 10 can be implementedis described in
United States Provisional Application No. 60/273021 filed on March 1", 2001 and entitled

| “System and Method for Adapting a USB to Provide Power for Charging a Mobile Device”

- which has been incorporated herein byreference.

Se eal Typically when a mobile device 10 receives power over the USB from a USBhost,it is

o focused todraw powerin accordance with the USB specification. The USBspecification

~ : specifies a process for traiisferting energy across the USB called enumeration andlimits the
- electrical currentthat can flow across the USB.

, : sae The USB adapter 100 contributes to a system wherein a device 10 that follows the USB
| - soaiiitestion when coupledto a typical USB host via its USB port can be informed that the USB _

adapter 100 has been coupled to the device 10 andthat the device 10 can now draw power a=

without regard tothe USB specification and the USBspecification imposed limits.

The identification subsystem 108 provides an identification signal to the mobile device

10 that the power source is not a USBlimited source. The identification signal could be the

communication of a single voltage on one or more ofthe USB datalines, different voltages on

the two data lines, a series of pulses or voltage level changes, or other types ofelectrical signals.

Theidentification subsystem 108 that generates the identification signal could have multiple

types of configurations. In one embodiment, the identification subsystem 108 comprises a hard-

wired connection of a single voltage level to both data lines. In another embodiment, the

identification subsystem 108 comprises a USB controller that is operable to communicate an
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identification signal to the mobile device. Additional embodiments are contemplated. The

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

en connecting or disconnecting the power output from the power converter 104 from the USB

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

_ USB connector 102.0.

a 2a _Inaddition to providing powerto the mobile device 10 over the primary USB connector ..
o 102, theUSB adapter 100 mayoptionally be equipped with an auxiliary USB connector 112 that
Biotin the USB adapter 100to create a communication path between the mobile device 10 and

someother device capable of communicating over the USB such as a personal computer, another

- tmobile device or some other type of device.

: on a The USBadapter 100 preferably provides a communication path between the D+ and D- —
~pins ofthePrimary USBconnectot 102 and the D+ and D-pins of the auxiliary USB connector _

. : 112: In the embodimentshown, the communication path also traverses the identification

3 subsystem 108, Alternatively, the communication path could bypass the identification

subsystem 108. : The USBadapter 100 can thusact as a pass through device for communication
between a USBhubor host and a mobile device 10.

Optionally, the USB adapter 100 could also transfer energy from the power converter 104

_ to the auxiliary USB connector 112 thereby providing a device coupled to the auxiliary USB

connector 112 with power, In this arrangement, the identification subsystem 108 could also

provide an identification signal to the device coupled to the auxiliary USB connector 112 to

inform that device that the power source is not a USB limited source.

Exemplary Illustration OfThe Use of A USB Adapter With A Mobile Device

When a USB adapter 100 is connected to a mobile device 10, the identification

subsystem 108 of the USB adapter 100 preferably provides an identification signal to the mobile
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_ device 10 to notify the mobile device 10 that the device 10 is connected to a power sourcethat is

not subject to the powerlimits imposed by the USB specification. Preferably, the mobile device

_. 10 is programmed to recognize the identification signal and therefore recognizes that an

identification signal hasbeen transmitted by the USB adapter 100, After recognizing a valid

identification signal,themobiledevice 10, draws powerthrough the USB adapter 100 without

~ waiting for enumeration or charge negotiation.

_... The detection of the identification signal may be accomplished using a variety of

; reese: For example, the microprocessor 12 may detect the identification signal by detecting —

the presence ofari abnormal data line condition at the USB port 18. The detection may also be

accomplished throughthe useofother device subsystems 44 in the mobile device 10. The

, preferred identificationsignal results from the application of voltage signals greater than 2 volts |

~ to both the D+ and D- lines in the USB connector, Thepreferred methodofidentificationis

_ described below ingreater detail with reference to Fig. 3.

“Atstep 210, the mobile device 10 detects the presence of a voltage on the Vbusline of

: the USB connector 54 via the USB port 18. At step 220, the mobile device checksthe state of

* the D+ and D-lines of the USB connector. In the example shownin the drawings, the D+ and

D- lines are compared to a 2V reference. Also, in this example, the identification subsystem 108 |

of the USB adapter 100 may have applied a logic high signal, such as +5V reference, to both the |

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

D+ and D-lines of the USB connectorare greater than 2 Volts (step 220), then the mobile device

10 determines that the device connected to the USB connector 54 is not a typical USB host or

hub and that a USB adapter 100 has been detected (step 230). The mobile device 10 can then
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charge the battery or otherwise use powerprovided via the Vbus and Gndlines in the USB

connector 54 (step 260) without waiting for enumeration,

_ Tf, however, after the mobile device 10 detects the presence of a voltage on the Vbusline

| of the USB connector 54 and determinesthat the voltages on both the D+ and D- lines ofthe
‘USBconnector ate not greater than 2 Volts (step 220), then the mobile device 10 determines that

: a usB tise ‘or te hasbeen ‘detected (step 240). A typical USB host or hub weakly holds its D+
_ and D-lines at zero volts when it is not connected to another device. The mobile device 10 can

= then signal the USB hostor hub to initiate the enumeration process (step 250) and can charge the »

| | : battery or otherwise use power provided via the Vbus and Gndlines in the USB connector (step
260) in accordance withthe powerlimits imposed by the USBspecification. The enumeration

: process is typically initiated after the mobile device 10 applies approximately zero volts to the D-
fine and approximately 5 volts to the D+ lineto inform thehostofthe mobile device’s 10

_ presence and communication speed.

_ Therefore,whena 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 USB poweradapter100 at a

desired rate, for instance at 5 unit loads, i.e. 500mA. While the mobile device 10 charges its

battery using the USB adapter 100, the mobile device 10 can disableits typical USB functions.

If, however, the mobile device 10 detects that a USB host or hub is coupled to the mobile device

10, the mobile device 10 can apply a voltage to the D+ line to indicate to the USB host or hub

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

If the USB adapter 100, is coupled to the mobile device 10, and the mobile device 10

- does not identify theUSB adapter 100 through communicationswith the identification module
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- 108, the mobile device 10 may stop drawing energy from the Vbus and Gndlines of the USB

connector 54, This may occur, for example,if the mobile device 10 is not programmedto

: identify the USB adapter 100, The mobile device 10 may mistakenly identify the USB adapter

, ; 100 as atypical USB host or hub and await enumeration before drawing substantial energy. To

- guard againstthis, the USB adapter 100 can optionally be adapted to function with mobile

~ devices that are not programmed torecognize the USB adapter 100.

7 “Tn thatscenario, the USB adapter 100 can be adapted to provide energy to a mobile

: device by using the knowledge that the mobile device will draw energy from a connected device
fora period oftime beforeit stops drawing energy due to lack of enumeration. The USB adapter

: 100 can optionallyprovidepower for charging a battery 60 in a mobile device by periodically
switching the Voltagesot the Vbus and Gndlines between onandoff states. When the USB

: adapter 100 is coupledto the mobile device, the identification subsystem 108 can apply an on-

| voltage (5 V for exeiripie) between the Vbus and Gnd lines. The mobile device will draw energy —

: while iaidag enumeration. After a period oftime, the identification subsystem 108 can apply
aoff-voltage(0volts) between the Vbus and Gndlines thereby fooling the mobile device into
| determiningthatthe unidentified USB device has been disconnected from the mobile device.

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

lines. The mobile device will draw energy again while awaiting enumeration. This cycle can be:

repeated to periodically apply energy to the mobile device, for example, to recharge the battery

60 of the mobile device.

Additional Exemplary Embodiments Of USB Adapters

Shown infig, 4 is a schematic diagram of an additional exemplary embodiment of a USB »

adapter 300 that is coupled to a mobile device 10. The exemplary USB adapter 300 comprises a _

USB connector 302, a power converter 304, a plug unit 306, and an identification subsystem
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308. The USB connector 302, plug unit 306, and identification subsystem 308, preferably

correspond to the USB connector 102, plug unit 106, and identification subsystem 108 which .

were described earlier with respect to the first embodiment. Similar to the first embodiment, the

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

“3148, and314 that preferably are releasably attachableto plug unit 306 so that the appropriate
_ plug adapter 314N, 314D, 314B,or 314 can be selected by a user to allow the USB adapter 300 ©

_ to: couple'to and receive energy from an available power socket 310N, 310D, 310B, or 310, The —

exemplaryUSB power converter 300 further comprises a charging subsystem 316 andbattery

- reveptacle 318 for coupling the USB adapter 300 to an external battery 320 that may be

optionallycoupledthereto...”

- ‘The battery receptacle 318 provide a location for releasably coupling an external battery

* 320thereto so that the externalbattery can be charged via the USB adapter 300. This provides

the USB adapter 300 with a mechanism for charging, for example, a mobile device’s primary or

sparebattery when the battery has been separated fromor is not coupled to the mobile device 10.

moet iTo accommodatethis functionality, the power converter 304 is capable of providing the
proper voltage levels for the USB connector 302 and also capable ofproviding necessary voltage

and currentlevels to drive a battery chargingee316, The powerconverter 304 is

preferably a dual power converter that may be constructed using conventional or non-

conventional architectures, With respect to the portion of the power converter 304 that provides

energy to the USB connector 302,that portion is preferably similar in construction and function

to the power converter 104 of the first embodiment.

Preferably, the charging subsystem 316 performs in a substantially similar manner to

charging subsystem 58 ofthe mobile device 10. But, for efficiency and simplicity of design,
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certain aspects of the dual power converter 304 and the charging subsystem 316 may be

combined,as both are local to the USB adapter 300.

_ Otheralternative embodiments of the USB adapter may include various combinations of

. componeitts described above with respectto the first and additional embodiments, Another

; ‘embodimentoftheUSB adapter may include a second or more auxiliary USB connectors. A
USB adapter having one or more auxiliary USB connectors may optionally be configured such

, ‘that one or moreoftheauxiliary USB connectors may have powerfrom the USBadapter’s

“powerconverter made availabletoit so that multiple USB devices may draw power

_. simultaneously. Preferably, a USB adapter having multiple auxiliary USB connectors will be

15

20

: ‘configured suck that the datalinesin the auxiliary connectors can, on a selective basis, be

_ electrically connected to or disconnected from thedatalinesin the primary USB connector. This-

allows a mobile device connected to the primary USB connector to receive energy from the

adapter regardless of whether a USB hostor hub is connected to an auxiliary USB connector, It

é is also contemplated that a USB adapter may be embodied in a USB hostor hub.

Conclusion

The sdseiivoprts desotibed herein are examples of structures, systems or ranted
having elements corresponding to the elements of the invention recited in the claims. This

written description may enable those skilled in the art to make and use embodiments having

alternative elements that likewise correspondto the elements of the invention recited in the

claims. The intended scope of the invention thus includes other structures, systems or methods

that do not differ from theliteral language of the claims, and further includes other structures,

systems or methods with insubstantial differences from theliteral language of the claims.

Although the embodiments have been described with reference to the USBinterface,it is
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_ contemplated that the invention could be applicable to devices and systemsthat use other

’ standard interfaces such as the IEEE 1394 interface.
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_ Thefollowing is claimed:

i, A Universal Serial Bus ("USB") adapter for providing power to a mobile device through

a USB port, comprising: ..

~ aplug unit configured to receive energy from a powersocket;

egg power converter coupled to the plug unit, the power converter being configured to

regulate the received energy from the power socket to generate a power output;

an. identification subsystem configured to generate an identification signal, wherein the

- identificationsignalisconfigured to indicate to the mobile device that the powersocketis not a

USBhost or hub;and

“a USB connector coupled to the power converter and the identification subsystem,the

-USB connector being configured to couple the power output and the identification signal to the

“mobile device. ..

3. he USBadapterof claim 1, wherein the plug unit is configured to couple directly with

the power socket.

a, The USB adapter of claim 2, wherein the plug unit is configured to couple to at least one

power socket selected from the group consisting of: North American power socket, United

~ Kingdom power socket, European power socket, Australian powersocket, airplane power socket,

and automobile power socket.

- 4, The USB adapter of claim 1, further comprising a plug adapter that is configured to

couple the plug unit to the power socket.
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_ The USB adapter of claim 4, wherein the plug adapter is configured to couple to at least

one power socket selected from the group consisting of} North American power socket, United

_ Kingdom powersocket, European power socket, Australian power socket, airplane power socket, -

and aiitomobile power socket.”

. 6." : the USB adapter of claim 1, wherein the identification signal comprises a voltage level
"that is appliedto at least one data line in the USB connector.

ToThe USB ‘adapter ‘of claim1, wherein the identification subsystem comprises a hard-

"wired corinection of a voltage level to one or more data lines in the USB connector.

8... The USBadapter of claim 1, wherein the identification subsystem comprises a USB

controller thatis configured to provide a voltage level to one or more data lines in the USB

connector,

a ~The USB adapter of claim 1, wherein the identification subsystem further comprises a

- -switch thatis configured to co uple the poweroutput to the USB connector.

10. | TheUSB adapter of claim 9, wherein the identification subsystem is configured to cause

the switch to disconnect the power output from the USB connector.

11. The USB adapter ofclaim 10, wherein the identification subsystem is configured to cause .

the switch to reconnect the power output to the USB connector.

12. The USB adapter of claim 1, further comprising an auxiliary USB connector.
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13. The USB adapter of claim 12, wherein one or more data lines of the auxiliary USB

connector are coupled to one or more data lines of the USB connector via the identification

4 . subsystem.

14: The USBadapter of claim 12, wherein the power converter is operable to generate a

second power output thatis coupled to the auxiliary USB connector.

15... The USB adapter of claim 1, further comprising:

‘a battery receptacleconfigured to attach a rechargeable battery; and » -

a battery charging subsystem coupled between the battery receptacle and the power

converter, the battery charging subsystem being configured to receive energy from the power

: converter and to provide power at the battery receptacle.

: 16. : The USB ‘adapter of claim 1, wherein the power converter comprises at least one

--componentselected from the group consisting of: switching converter, transformer, DC source,

| voltage regulator, linear regulator andrectifier.

17. A method for providing energy to a mobile device using a USB adapterthat includes a

USB connector for coupling the USB adapter to the mobile device, comprising:

receiving a powerinput from a powersocket;

generaling a regulated DC power output from the powerinput;

generating an identification signal that is configured to indicate to the mobile devicethat

the power socketis not a USB hostor hub;
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providing the identification signal on one or more data pins of the USB connector; and

- providing the poweroutput on one or more powerpins of the USB connector,

i 18: oe Universal Serial Bus ("USB") adapter for providing a source of power to a mobile ~
_ device through a USB port, comprising:

~theans for reseiving energy from a power socket;

means for regulating the received energy from the power socket to generate a power

. output: ae |

means for generatingan identification signal that indicates to the mobile device that the

_ powersocket is not a USB hub or host; and

_ theans forcoupling the power output andidentification signal to the mobile device.
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ABSTRACT

Anadapter for providing a source of power to a mobile device through an industry

“2 | standard port is provided. In accordance with one aspectof the invention, the adapter comprises
a plug unit, a poweriea primary connector, and an identification subsystem. The plug

unit is operative to couple the adapter to a power socket and operative to receive energy fromthe

: ‘power socket, The power converter is electrically coupled to the plug unit and is operable to
regulatethe received energy from the power socket and to output a power requirement to the

' mobile device. The pritiary connectoris electrically coupled to the power converter and is

‘ operative to oouplé to the mobile device andto deliverthe outputted power requirementto the |

| mobile device. Theidentification subsystem is electrically coupled to the primary connector and
. jg operative to provide an identification signal.
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