UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
12/541,764 01/08/2013 8350763 08610010AA 4086
30743 7590 12/18/2012

WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C.
11491 SUNSET HILLS ROAD

SUITE 340

RESTON, VA 20190

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment is 571 day(s). Any patent to issue from the above-identified application will
include an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information
Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the
Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee
payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management
(ODM) at (571)-272-4200.

APPLICANT(s) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Theodore S. Rappaport, Austin, TX;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location
for business investment, innovation, and commercialization of new technologies. The USA offers tremendous
resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation
works to encourage and facilitate business investment. To learn more about why the USA is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)



b PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail

or Fax

Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450
(571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requircd). Blocks I through 5 should be completed where
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corrcspondence address as
iné)icatcd unless corrceted below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a scparatc "FEE ADDRESS" for

maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address)

30743 7590 09,28/2012
WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C.
11491 SUNSET HILLS ROAD

Notc: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapcrs‘ Each additional paper, such as an assignment or formal drawing, must
avc its own certificate of mailing or transmission.

Certificate of Mailing er Transmission
1 hereby certify that this Fee(s) Transmittal is being deposited with the United
States Postal Scrvice with sufficicnt postage for first class mail in an cnvclope

SUITE 340 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
RESTON, VA 20190 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's namc)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.,
12/541,764 08/14/2009 Theodore S. Rappaport 08610010AA 4086

TITLE OF INVENTION: ACTIVE ANTENNAS FOR MULTIPLE BANDS IN WIRELESS PORTABLE DEVICES

l APPLN. TYPE SMALL ENTITY ] ISSUE FEE DUE [ PUBLICATION FEE DUE l PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $870 $300 $0 $1170 12/28/2012
[ EXAMINER l ART UNIT | crass-susciass I
PHAN, THO GIA 2821 343-702000
1. Change of corrcspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list Whitham Curtis
CFR 1.363). (1) the names of up to 3 registered patent attorncys ~ Christoffersonf & Cook,
] Chan%c of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2 S -
(] “Fec Address" indication (or "Fee Address™ Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3 - o -

Number is required.

listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or typc)

PLEASE NOTE: Unless an assignce is identificd below, no assignec data will appcar on the patent. If an assignece is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

{A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Plecasc check the appropriate assignee category or categorics (will not be printed on the patent) :

W individual O Corporation or other private group entity [J Government

4a. The following fee(s) arc submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
& 1ssuc Fee [ A check is enclosed.
K publication Fee (No small cntity discountAEcrmitlcd) W Payment by credit card. Form PTO-2038 is attached.
(1] Advance Order - # of Copics >, & The Dircctor is hereby authorized to charpﬁ the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account NumbebQ—=2041  (enclose an cxtra copy of this form).

5. Change in Entity Status (from status indicated above)

a Applicant claims SMALL ENTITY status. Sce 37 CFR 1.27. Lo, Applicant is no longer claiming SMALL ENTITY status. Sce 37 CFR 1.27(g)(2).

NOTE: The Issuc Fce and Publication Fee (if required) wilynot be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in

intcrest as shown by the records ofthe Uniteg/Statgs Pateiy and Trademark Office.

Authorized Signature W /

.
Typed or printed name Michael E. Whitham

e 126

Registration No. _ 32,635

This collcction of information is requircd by 37 CFR 1.311. The information is rgﬁuircd to obtain or retain a benefit b§ the public which is to filc (and by thc USPTO to process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14,
submitting the completed application form to the USPTO. Time will vary de

his collection is estimated to take 1

minutes to complete, including gathering, preparing, and

upon the individual case. Any comments on thc amount of time you require to complete

cndin
this form and/or staggestions for reducing this burden, should be sent to the Cﬁicfln%ormalion Officer, U.S, Patent and Trademark Office, U.S. Department of Commerce, P.O.
Il

Box 1450, Alexan
Alexandria, Virginia 22313-1450.

a, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioncr for Patents, P.O. Box 1450,

Under the Paperwork Reduction Act of 1995, no persons arc required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for usc through 08/31/2013. OMB 0651-0033

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

PC



Electronic Patent Application Fee Transmittal

Application Number:

12541764

Filing Date:

14-Aug-2009

Title of Invention:

ACTIVE ANTENNAS FOR MULTIPLE BANDS IN WIRELESS PORTABLE DEVICES

First Named Inventor/Applicant Name:

Theodore S. Rappaport

Filer:

Michael E. Whitham/karen lumpkins

Attorney Docket Number:

08610010AA

Filed as Small Entity

Utility under 35 USC 111(a) Filing Fees

Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Utility Appl issue fee

2501

885

885

Publ. Fee- early, voluntary, or normal

1504

300

300




Sub-Total in

Description Fee Code Quantity Amount USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($) 1185




Electronic Acknowledgement Receipt

EFSID: 14414659
Application Number: 12541764
International Application Number:
Confirmation Number: 4086

Title of Invention:

ACTIVE ANTENNAS FOR MULTIPLE BANDS IN WIRELESS PORTABLE DEVICES

First Named Inventor/Applicant Name:

Theodore S. Rappaport

Customer Number:

30743

Filer:

Michael E. Whitham/karen lumpkins

Filer Authorized By:

Michael E. Whitham

Attorney Docket Number: 08610010AA
Receipt Date: 07-DEC-2012
Filing Date: 14-AUG-2009

Time Stamp: 16:08:37

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type Deposit Account
Payment was successfully received in RAM $1185
RAM confirmation Number 2925
Deposit Account 502041
Authorized User
File Listing:
Document .. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)




45051
1 Issue Fee Payment (PTO-85B) 08610010AA-pay|F.PDF no 1

571903b10bbc76c60b3b32a7ad9d55806ff|
29d94

Warnings:

Information:

32058
2 Fee Worksheet (SB06) fee-info.pdf no 2
3f4abf8b49adc2f6b2645fc6c3725f755b92!
Warnings:
Information:
Total Files Size (in bytes); 77109

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.




UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

| EXAMINER |
30743 7590 09/28/2012

WHITHAM, CURTIS & CHRISTOFFERSON & COOK. P.C.
11491 SUNSET HILLS ROAD

SUITE 340 | ART UNIT
RESTON, VA 20190 2821

PHAN, THO GIA

PAPER NUMBER |

DATE MAILED: 09/28/2012

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

12/541,764 08/14/2009
TITLE OF INVENTION: ACTIVE ANTENNAS FOR MULTIPLE BANDS IN WIRELESS PORTABLE DEVICES

Theodore S. Rappaport 08610010AA 4086

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

nonprovisional YES $370 $300 $0 $1170 12/28/2012
THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS
PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:
I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown
above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

If the SMALL ENTITY is shown as NO:
A. Pay TOTAL FEE(S) DUE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmuttal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (f required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 02/11)



PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of mailing can only be used for domestic mailings of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eapers. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

30743 7590 09/28/2012
WHITHAM, CURTIS & CHRISTOFFERSON & COOK,P.C. | Cerlificale of Mofling or Tromsmission
ereby certily that this Fee(s) Transmittal is being deposited wil e Unite
11491 SUNSET HILLS ROAD States Postal Service with sufficient postage for first class mail in an envelope
SUITE 340 addressed to the Mail Stop ISSUE FEE address above, or being facsimile
RESTON. VA 20190 transmitted to the USPTO (571) 273-2885, on the date indicated below.
(Depositor's name)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
12/541,764 08/14/2009 Theodore S. Rappaport 08610010AA 4086
TITLE OF INVENTION: ACTIVE ANTENNAS FOR MULTIPLE BANDS IN WIRELESS PORTABLE DEVICES
| APPLN. TYPE SMALL ENTITY | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional YES $370 $300 $0 $1170 12/28/2012
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
PHAN, THO GIA 2821 343-702000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CER 1.363). (1) the names of up to 3 registered patent attorneys 1
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ! . 2
(2) the name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : [ ndividuat Corporation or other private group entity [ Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
[ Issue Fee [ A check is enclosed.
[ Publication Fee (No small entity discount permitted) | Payment by credit card. Form PTO-2038 is attached.
(] Advance Order - # of Copies (1 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)
da Applicant claims SMALL ENTITY status. See 37 CFR 1.27. o Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).

NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submutting the completed application form to the USPTO. Time will va{hy deﬁendin upon the individual case. Any comments on the amount of time you require to com%lete
this form and/or SIiEgestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexandria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE



UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.Uspto.gov

| appcaTonno. | FILING DATE | FIRST NAMED INVENTOR | artorvEY DOCKETNO. | conFrRMATIONNO. |
12/541,764 08/14/2009 Theodore S. Rappaport 08610010AA 4086
30743 7590 09/28/2012 | DXAMINER |
WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C. PHAN, THO GIA
11491 SUNSET HILLS ROAD
SUITE 340 | ART UNIT PAPERNUMBER |
RESTON, VA 20190 2821

DATE MAILED: 09/28/2012

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 424 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 424 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 02/11)



Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with
your submission of the attached form related to a patent application or patent. Accordingly, pursuant to
the requirements of the Act, please be advised that: (1) the general authority for the collection of this
information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the
principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process
and/or examine your submission related to a patent application or patent. If you do not furnish the
requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine
your submission, which may result in termination of proceedings or abandonment of the application or
expiration of the patent.

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom
of Information Act (5§ U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of
records may be disclosed to the Department of Justice to determine whether disclosure of these
records is required by the Freedom of Information Act.

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

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be
required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5
U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this
system of records may be disclosed, as a routine use, to the International Bureau of the World
Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy
Act (42 U.S.C. 218(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of
that agency's responsibility to recommend improvements in records management practices and
programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance
with the GSA regulations governing inspection of records for this purpose, and any other relevant
(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed, as a routine use, to the public after either

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

. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.



Application No. Applicant(s)

3 . 12/541,764 RAPPAPORT, THEODORE S.
THO G. PHAN 2821

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to a response filed on 7/21/12.

2. [ An election was made by the applicant in response to a restriction requirement set forth during the interview on ;
the restriction requirement and election have been incorporated into this action.

3. X The allowed claim(s) is/are 1,4-10,13-21.

4. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).

a)(dJ Al b)[OdSome* c¢)[JNone ofthe:
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)).
* Certified copies not received: __
Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements

noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.
6. [ ] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) O including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) [ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
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Paper No./Mail Date
4. [] Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance
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Primary Examiner, Art Unit 2821

U.S. Patent and Trademark Office
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DETAILED ACTION

Allowable Subject Matter
1. The following is a statement of reasons for the indication of allowable subject matter:
Claim 1 is allowable over the art of record because the prior art does not teach wherein at least
one antenna of the one or more antennas is used by the plurality of transmitters, receivers or
transceivers in a plurality of different bands, wherein the at least one antenna is one or more of a)
an actively tuned antenna, and b) is tuned by one or more passive elements which are selected or
interconnected using electronic control and in combination with the remaining claimed
limitations.
2. Claim 8 is allowable over the art of record because the prior art does not teach wherein at
least one antenna of the one or more antennas is used by the at least one multiband transmitter,
receiver or transceiver in a plurality of different bands, wherein the at least one antenna is one or
more of a) an actively tuned antenna, and b) is tuned by one or more passive elements which are
selected or interconnected using electronic control and in combination with the remaining
claimed limitations.
3. Claim 14 is allowable over the art of record because the prior art does not teach a tuner
associated with the at least one multiband transmitter, receiver, or transceiver, the tuner matching
the at least one multiband antenna to the at least one multiband transmitter, receiver or
transceiver in a plurality of different bands simultaneously and in combination with the

remaining claimed limitations.
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4. Claim 17 is allowable over the art of record because the prior art does not teach one or
more components selected from the group consisting of receivers, transmitters and transceivers,
the one or more components connected to the at least one of the one or more antennas, whereby
at least one of the one or more components transmits or receives electromagnetic energy
simultaneously at two or more of the plurality of particular frequency bands, or two or more
components transmit or receive electromagnetic energy simultaneously at two or more of the
plurality of particular frequency bands and in combination with the remaining claimed
limitations.

5. Claim 21 is allowable over the art of record because the prior art does not teach at least
one antenna is used by the plurality of transmitters, receivers or transceivers in a plurality of
different bands, wherein the at least one antenna is one or more of a) an actively tuned antenna,
and b) is tuned by one or more passive elements which are selected or interconnected using

electronic control and in combination with the remaining claimed limitations.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Tho G. Phan whose telephone number is 571-272-1826. The
examiner can normally be reached on M-F, 6:30-3:00.

The fax phone number for the organization where this application or proceeding is

assigned is 571-273-8300.
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Information regarding the status of an application may be obtained from the Patent
Application Information Retrieval (PAIR) system. Status information for published applications
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished
applications is available through Private PAIR only. For more information about the PAIR
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).

/Tho G Phan/
Primary Examiner, Art Unit 2821
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1

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re patent application of

Rappaport Confirmation No. 4056
Serial No. 12/541,764 Group Art Unit 2821
Filed August 14, 2009 Examiner Phan
For ACTIVE ANTENNAS FOR MULTIPLE BANDS IN WIRELESS
PORTABLE DEVICES

Commissioner for Patents
PO Box 1450
Alexandria, Virginia 22313-1450

SUPPLEMENTARY AMENDMENT

Sir:

An amendment was filed on July 16, 2012. The undersigned has noted
that the amendment made introduces a claim dependency error in claims 4 and 12.
In addition, claim 17 appears could benefit from one addition to support that
which was made on July 16, 2012. The applicant requests entry of the following

amendments to supplement those made July 16, 2012

Listing of the Claims: begin on page 2

Remarks: begin on page 6
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Listing of the Claims:
The following is a complete listing of all the claims in the application,

with an indication of the status of each:

1. (previously amended) A wireless device, comprising:
one or more antennas; and
a plurality of transmitters, receivers or transceivers that operate in one or
more frequency bands,
wherein at least one antenna of said one or more antennas is used by said
plurality of transmitters, receivers or transceivers in a plurality of different bands,
wherein said at least one antenna is one or more of
a) an actively tuned antenna, and
b) is tuned by one or more passive elements which are selected or

interconnected using electronic control.

2-3. (Canceled)

4. (currently amended) The wireless device of claim 1 3 wherein said passive

elements arc comprised of either or both lumped or distributed elements.

5. (Original) The wireless device of claim 1 wherein said at least one antenna is
used for transmitting, receiving, or transmitting and receiving simultaneously in

said plurality of different bands.

6. (Original) The wireless device of claim 1 further comprising

one or more tuners associated with one or more transmitters, receivers or
transceivers of said plurality of transmitters, receivers or transceivers; and

a controller for controlling tuning of the tuner for said at least one antenna

to operate in said plurality of different bands.

7. (Original) The wireless device of claim 1 wherein said mobile device is

selected from the group consisting of computers, telephones, portable computing
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or communication devices, games, wireless post it notes, wireless memory media,

RFID tags, vehicles, clothing, personal data assistants and navigation assistants.

8. (Currently amended) A wireless device, comprising:
one or more antennas;
at least one multiband transmitter, receiver or transceiver;
a tuner associated with said at[[.]] least one multiband transmitter,
receiver, or transceiver; and
a controller for controlling tuning of the tuner to a plurality of different
bands,
wherein at least one antenna of said one or more antennas is used by said
at least one multiband transmitter, receiver or transceiver in a plurality of different
bands,
wherein said at least one antenna is one or more of
a) an actively tuned antenna, and
b) is tuned by one or more passive elements which are selected or

interconnected using electronic control.

9. (Original) The wireless device of claim 8 said at least one antenna is used for
transmitting, receiving, or transmitting and receiving simultaneously in said

plurality of different bands.

10. (Original) The wireless device of claim 8 wherein said mobile device is
selected from the group consisting of computers, telephones, portable computing
or communication devices, games, wireless post it notes, wireless memory media,
RFID tags, vehicles, clothing, personal data assistants and navigation assistants.

11-12. (Cancelled)

13. (Currently amended) The wireless device of claim 8 42 wherein said passive

elements are comprised of either or both lumped or distributed elements.

14. (previously presented) A wireless device, comprising:
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at least one multiband antenna;

at least one multiband transmitter, receiver or transceiver; and

a tuner associated with said at least one multiband transmitter, receiver, or
transceiver, said tuner matching said at least one multiband antenna to said at least
one multiband transmitter, receiver or transceiver in a plurality of different bands

simultaneously.

15. (Original) The mobile device of claim 14 wherein said at least one antenna is
used for transmitting, receiving, or transmitting and receiving simultaneously in

said plurality of different bands.

16. (Original) The wireless device of claim 14 wherein said mobile device is
selected from the group consisting of computers, telephones, portable computing
or communication devices, games, wireless post it notes, wireless memory media,

RFID tags, vehicles, clothing, personal data assistants and navigation assistants.

17. (currently amended) A wireless portable device, comprising:

one or more antennas radiating or receiving electromagnetic energy at
particular frequency bands, at least one of said one or more antennas radiating or
receiving electromagnetic energy at a plurality of particular frequency bands;

one or more components selected from the group consisting of receivers,
transmitters and transceivers, said one or more components connected to said at
least one of said one or more antennas, whereby

at least one of said one or more components transmits or receives
electromagnetic energy simultaneously at two or more of said plurality of
particular frequency bands, or

two or more components transmit or receive electromagnetic energy

simultaneously at two or more of said plurality of particular frequency bands.

18. (Original) The wireless portable device of claim 17 wherein said wireless
portable device is selected from the group consisting of computers, telephones,

personal data assistants, and navigation assistants.
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19. (Original) The wireless portable device of claim 17 further comprising one or
more tuners which match electromagnetic energy at a particular frequency band to

only one of said one or more components.

20. (Original) The wireless portable device of claim 17 further comprising
isolation means for isolating said one or more components from more than one

particular frequency band of said plurality of frequency bands.

21. (previously presented) A wireless device component, comprising a tuner or a
set of tuners or controller or other circuitry configurable to be coupled to at least
one antenna and a plurality of transmitters, receivers, or transceivers that operate
at one or more frequency bands, wherein said at least one antenna is used by said
plurality of transmitters, receivers or transceivers in a plurality of different bands,
wherein said at least one antenna is one or more of
a) an actively tuned antenna, and
b) is tuned by one or more passive elements which are selected or

interconnected using electronic control.



Docket: 086100010aa
6

REMARKS

As a supplement to the amendment filed July 16, 2012, claims 4 and 13
are amended to correct for proper claim dependency; claim 8 is amended to
correct for a stray punctuation mark; and claim 17 is amended to add one
additional term. These matters are formal in nature, and the undersigned
requests grant of allowance of the claims for the reasons set forth in the July 16,
2012 amendment.

Should the Examiner find the application to be other than in condition for
allowance, the Examiner is requested to contact the undersigned at the local
telephone number listed below to discuss any other changes deemed necessary in
a telephonic or personal interview.

A provisional petition is hereby made for any extension of time necessary
for the continued pendency during the life of this application. Please charge any
fees for such provisional petition any deficiencies in fees, and credit any over

payment of fees, to attorney’s deposit account 50-2041.

Resp C‘W itted,

Michael E. Whitham
Reg. No. 32,635

Whitham, Curtis, Christofferson & Whitham, P.C.
11491 Sunset Hills Road, Suite 340
Reston, VA 20190

Tel. (703) 787-9400
Fax. (703) 787-7557

Customer No.: 30743
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re patent application of

Rappaport Confirmation No. 4056
Serial No. 12/541,764 Group Art Unit 2821
Filed August 14, 2009 Examiner Phan
For ACTIVE ANTENNAS FOR MULTIPLE BANDS IN WIRELESS
PORTABLE DEVICES

Commissioner for Patents
PO Box 1450
Alexandria, Virginia 22313-1450

PETITION FOR A TWO MONTH EXTENSION OF TIME AND
AMENDMENT UNDER 37 C.F.R. 1.111
Sir:

Applicant hereby petitions for a two month extension of time fo respond to
the office action mailed February 16, 2012. The Commissioner is authorized to
charge attorney’s deposit account 50-2041 (Whitham, Curtis, Christofferson &
Cook) for the extension of time fee and for any other fees required to gain entry
and consideration of the amendment.

In response to the office action mailed February 16, 2012 applicant
requests entry of the following amendments and consideration of the following

remarks:

Listing of the Claims: begin on page 2

Remarks: begin on page 6
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Listing of the Claims:
The following is a complete listing of all the claims in the application,

with an indication of the status of each:

1. (Currently amended) A wireless device, comprising:

one or more antennas; and

a plurality of transmitters, receivers or fransceivers that operate in one or
more frequency bands,

wherein at least one antenna of said one or more antennas is used by said
plurality of transmitters, receivers or fransceivers in a plurality of different bands,

wherein said at Jeast one antenna is one or more of

#) an actively tuned antenna, and

b) is tuned by one or more passive elements which are selected or

interconnected using electronic control.

2-3. (Canceled)

4. (Original) The wireless device of claim 3 wherein said passive elements arc

comprised of either or both lumped or distributed elements.

5. (Original) The wireless device of claim 1 wherein said at least one antenna is
used for transmitting, receiving, or transmitting and receiving simultaneously in

said plurality of different bands.

6. (Original) The wireless device of claim [ further comprising

one or more tuners associated with one or more transmitters, receivers or
transceivers of said plurality of transmitters, receivers or transceivers; and

a controller for controlling tuning of the tuner for said at lcast one antenna

to operate in said plurality of different bands.

7. (Original} The wireless device of claim 1 wherein said mobile device is

selected from the group consisting of computers, telephones, portable computing
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or communication devices, games, wireless post it notes, wireless memory media,

RFID tags, vehicles, clothing, personal data assistants and navigation assistants.

8. (Currently amended) A wireless device, comprising:

one or more antennas, and

at least one multiband transmitter, receiver ot fransceiver;

a tuner associated with said at. least one multiband transmitter, receiver, or
transceiver; and

a controller for controlling tuning of the tuner to a plurality of different
bands,

wherein at least one antenna of said one or more antennas is used by said
at least one multiband transmitter, receiver or transceiver in a plurality of different
bands,

whetein said at least one antenna is one or more of

a) an actively tuned antenna, and

b) is tuned by one or more passive clements which are selected or

inierconnected using electronic control.

9. (Original) The wireless device of claim & said at least one antenna is used for
transmitting, receiving, or transmitting and receiving simultaneously in said

plurality of different bands.

10. (Original) The wireless device of claim 8 wherein said mobile device is
selected from the group consisting of computers, telephones, portable computing
or communication devices, games, wireless post it notes, wireless memory media,
RFID tags, vehicles, clothing, personal data assistants and navigation assistants.

11-12. (Cancelled)

13. (Original) The wireless device of claim 12 wherein said passive e¢lements are

comprised of either or both lumped or distributed elements.

14. (currently amended) A wireless device, comprising:
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at least one multiband antenna;

at least one multiband transmitter, receiver or transceiver; and

a tuner associated with said at least one multiband transmitter, receiver, or
transceiver, said tuner matching said at least one multiband antenna to said at least

one multiband transmitter, receiver or transceiver in a plurality of different bands

simultaneously.

15. (Original) The mobile device of claim 14 wherein said at least one antenna is
used for transmitting, receiving, or transmitting and receiving simultaneously in

said plurality of different bands.

16. (Original) The wireless device of claim 14 wherein said mobile device is
selected from the group consisting of computers, telephones, portable computing
or communication devices, games, wireless post it notes, wireless memory media,

RFID tags, vehicles, clothing, personal data assistants and navigation assistants.

17. (currently amended) A wireless portable device, comprising:

one or more antennas radiating or receiving electromagnetic energy at
particular frequency bands, at least one of said one or more antennas radiating or
receiving electromagnetic energy at a plurality of particular frequency bands;

one or more components selected from the group consisting of receivers,
transmitters and transceivers, said one or more components connected to said at
least one of said one or more antennas, whereby

at least one of said one or more components transmits or receives
electromagnetic energy simultaneously at two or more of said plurality of
particular frequency bands, or

two or more components transmit or receive electromagnetic energy at two

or more of said plurality of particular frequency bands.

18. (Original) The wireless portable device of claim 17 wherein said wireless
portable device is selected from the group consisting of computers, telephones,

personal data assistants, and navigation assistants.
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19. {Original) The wireless portable device of claim 17 further comprising one or
more tuners which match electromagnetic energy at a particular frequency band to

only one of said one or more components.

20. (Original) The wireless portable device of claim 17 further comprising
isolation means for isolating said one or more components from more than one

particular frequency band of said plurality of frequency bands.

21. {Currently amended) A wireless device component, comprising a tuner or a set

of tuners or controller or other circuitry configurable to be coupled to at least one

antenna and a plurality of transmitters, receivers, or transceivers that operate at

one or more frequency bands, wherein said at least one antenna is used by said

plurality of transmitters, receivers or transceivers in a plurality of different bands,
wherein said at least one antenna is one or more of

a) an actively tuned antenna. and

b) is tuned by one or more passive elements which are selected or

interconnected using electronic control.
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REMARKS

Claim 8 has been amended to correct grammatical errors, but remains
substantively unchanged. To accelerate prosecution to grant, features of claims 2
and 3 have been incorporated into claim [. Similarly, features of claims 11 and 12
have been incorporated into claim 8, and the same amendments have been made
toclaim 21. Claims 2, 3, 11, and 12 have been canceled. Claims 14 and 17 have
been amended to require “simultaneously”. Claims I, 4-10, and 13-21 remain in
the application.

It appears that the Examiner has missed the main feature of the patent
application. Contrasting Figure 2 with Figure 1 of the application, it can be seen
that Figure 2 shows the elimination of a number of antennas and permits the use
of a single multiband antenna 28. As explained in the application on pages 1 and
2, the requirement of having different antennas for each different type of receiver,
transmitter, or transceiver, puts considerable demands on the mechanical design of
equipment, particularly, if the equipment is a small personal data assistant, mobile
phone, or other device used to accomplish a variety of different tasks which
require communicating at different frequencies,

For the Examiner’s convenience, the applicant notes that each of

independent claims 1, 8, 14, 17 and 21 are each directed to wireless devices, and

either require “at least one antenna” or a “muitiband antenna” where the antenna

is used by a plurality of transmitters, receivers or transceivers in a plurality of

different bands or includes a tuner which tunes the antenna to a plurality of
different bands or which is used to receive electromagnetic energy in a plurality of
different bands.

Claims 1-21 were rejected as being anticipated by U.S. Patent Publication
2003/0151556 to Cohen. This rejection is in error. While the Examiner takes the
position that Cohen shows multiple transmitters, receivers or transceivers using
one antenna operating in a plurality of different bands, this conclusion is wrong
and is not supported by the Figures and textual passages cited by the Examiner.
Cohen describes an antenna system which includes fractal antennas. With
particular reference to Figure 8b (cited in the office action), there are shown
several fractal antennas 510A-C (see paragraph [0080] and [0149]} which are fed
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for vertical polarization for a vertical antenna element (see paragraph [0150]).
The paragraphs [0147]-[0150] cited by the Examiner pertain, in one application,
to a device which allows for signaling if a valuable property to which it 1s attached
is moved unlawfully (see end of paragraph [0148]). Wholly absent from Cohen is
any teaching or suggestion of having the antennas 510A-C function as multiband
antennas to transmit and receive at different bands as required in the claims, In
fact, so doing would appear to change the functionality of Cohen.

Claims 1, 2, 5-11, and 14-21 were rejected as being anticipated by U.S.
Patent Publication 2008/0158081 to Rofougaran. This rejection is in error. While
the Examiner takes the position that Rofougaran shows multiple transmitters,
receivers or transceivers using one antenna operating in a plurality of different
bands, this conclusion is wrong and is not supported by the Figures and textual
passages cited by the Examiner. Rofougaran describes an adjustable integrated
circuit antenna structure. Paragraph [0052], identified in the office action, makes
clear that there are a plurality of antenna structures. With reference to Figure 1,
each transceiver and functional circuit is paired with its own antenna structure 38,
40, 42, and 44. That is, as discussed in paragraph [0052] of Rofogouran, on a
single package substrate, there may be several elements which operate at different
frequencies, but each element is using its own antenna structure, At no point does
Rofogouran describe having a single antenna receive or transmit at a plurality of
different bands. Hence, Rofogouran wholly misses the concept of multiple
tranceivers being able to operate at a plurality of different bands using a single
antenna.

In the office action, it is noted that the Examiner does not identify an
paragraph or component of either Cohen or Rofougaran which corresponds to
having a single antenna operate in a plurality of different bands.

In view of the above, it is respectfully requested that the application be
reconsidered, that claims 1, 4-10, and 13-21 be allowed, and that the application
be passed to issue.

The undersigned has also reviewed the published application and notes
that there are numerous printing errors in the published application. For example,
the published application uses the term “hands” where the application as filed

used the term “bands”. In addition, in the printed publication, there appear to be a
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number of insertions of a period where no period was present in the application.
On issuance of the patent, correction of the printed text is requested.

Should the Examiner find the application to be other than in condition for
allowance, the Examiner is requested to contact the undersigned at the local
telephone number listed below to discuss any other changes deemed necessary in
a telephonic or personal interview.

A provisional petition 1s hereby made for any extension of time necessary
for the continued pendency during the life of this application. Please charge any
fees for such provisional petition any deficiencies in fees, and credit any over

payment of fees, to attomey’s deposit account 50-2041.

Respe

Michael E. Whitham
Reg. No. 32,635

Whitham, Curtis, Christofferson & Whitham, P.C.
11491 Sunset Hills Road, Suite 340
Reston, VA 20190

Tel. (703) 787-9400
Fax. (703) 787-7557

Customer No.: 30743
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Application Papers
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DETAILED ACTION

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

(b) the invention was patented or described in a printed publication in this or a foreign country or in public

use or on sale in this country, more than one year prior to the date of application for patent in the United

States.

(e) the invention was described in (1) an application for patent, published under section 122(b), by

another filed in the United States before the invention by the applicant for patent or (2) a patent

granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section

351(a) shall have the effects for purposes of this subsection of an application filed in the United States

only if the international application designated the United States and was published under Article 21(2)

of such treaty in the English language.

1. Claims 1-21 are rejected under 35 U.S.C. 102(b) as being anticipated by Cohen
(US 2003/0151556 A1).

Cohen in figures 8-15 discloses a wireless device comprising one or more
antennas 510A-D; a plurality of transmitters, receivers or transceivers 500,600 that
operate in one or more frequency bands, wherein at least one antenna of the one or
more antennas is used by the plurality of transmitters, receivers or transceivers in a
plurality of different bands (paragraphs 147-150); wherein the at least one antenna is
an actively tuned antenna (paragraph 36); wherein the at least one antenna is tuned by
one or more passive elements which are selected or interconnected using electronic
control; wherein the passive elements are comprised of either or both lumped or

distributed elements (abstract, paragraphs 79, 87, 112, 148, 208); at a particular

operating frequency bands, the at least one antenna is used for transmitting, receiving,
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or transmitting and receiving simultaneously in the plurality of different bands; one or
more tuners associated with one or more transmitters, receivers or transceivers of the
plurality of transmitters, receivers or transceivers (abstract, paragraphs 36, 79, 87,
112); and a controller 620 for controlling tuning of the tuner for the at least one antenna
to operate in the plurality of different bands; and wherein the mobile device is selected
from tile group consisting of computers, telephones, portable computing or
communication devices, games, wireless post it notes, wireless memory media, RFID

tags, vehicles, clothing, personal data assistants and navigation assistants (figure 8).

2. Claims 1-2, 5-11 and 14-21 are rejected under 35 U.S.C. 102(e) as being
anticipated by Rofougaran (US 2008/0158081 A1).

Rofougaran in figures 1-18 discloses a wireless device comprising one or more
antennas 38,40,42,44; a plurality of transmitters, receivers or transceivers 46,48,50,52
that operate in one or more frequency bands, wherein at least one antenna of the one
or more antennas is used by the plurality of transmitters, receivers or transceivers in a
plurality of different bands; wherein the at least one antenna is an actively tuned
antenna; wherein the at least one antenna is used for transmitting, receiving, or
transmitting and receiving simultaneously in the plurality of different bands (paragraph
52); one or more tuners associated with one or more transmitters, receivers or
transceivers of the plurality of transmitters, receivers or transceivers (paragraph 8); and
a controller 440 for controlling tuning of the tuner for the at least one antenna to

operate in the plurality of different bands; and wherein the mobile device is selected
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from tile group consisting of computers, telephones, portable computing or
communication devices, games, wireless post it notes, wireless memory media, RFID

tags, vehicles, clothing, personal data assistants and navigation assistants.

Conclusion
3. The prior art made of record and not relied upon is considered pertinent to
applicant's disclosure. The patents to Rambo, Elliot and Siegler et al. are cited as of
interested and illustrated a similar structure to a wireless portable device.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Tho G. Phan whose telephone number is 571-272-1826.
The examiner can normally be reached on M-F, 9:30-6:00.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Jacob Choi can be reached on (571) 272-2367. The fax phone number for
the organization where this application or proceeding is assigned is 703-872-9306.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/541,764 08/14/2009 Theodore S. Rappaport 08610010AA
CONFIRMATION NO. 4086
30743 PUBLICATION NOTICE
WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C.
11491 SUNSET HLLS AOAD A

SUITE 340
RESTON, VA 20190

Title:ACTIVE ANTENNAS FOR MULTIPLE BANDS IN WIRELESS PORTABLE DEVICES

Publication No.US-2010-0060531-A1
Publication Date:03/11/2010

NOTICE OF PUBLICATION OF APPLICATION

The above-identified application will be electronically published as a patent application publication pursuant to 37
CFR 1.211, et seq. The patent application publication number and publication date are set forth above.

The publication may be accessed through the USPTO's publically available Searchable Databases via the
Internet at www.uspto.gov. The direct link to access the publication is currently http://www.uspto.gov/patft/.

The publication process established by the Office does not provide for mailing a copy of the publication to
applicant. A copy of the publication may be obtained from the Office upon payment of the appropriate fee set forth
in 37 CFR 1.19(a)(1). Orders for copies of patent application publications are handled by the USPTO's Office of
Public Records. The Office of Public Records can be reached by telephone at (703) 308-9726 or (800) 972-6382,
by facsimile at (703) 305-8759, by mail addressed to the United States Patent and Trademark Office, Office of
Public Records, Alexandria, VA 22313-1450 or via the Internet.

In addition, information on the status of the application, including the mailing date of Office actions and the

dates of receipt of correspondence filed in the Office, may also be accessed via the Internet through the Patent
Electronic Business Center at www.uspto.gov using the public side of the Patent Application Information and
Retrieval (PAIR) system. The direct link to access this status information is currently http://pair.uspto.gov/. Prior to
publication, such status information is confidential and may only be obtained by applicant using the private side of
PAIR.

Further assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMSIND CLAIMS
12/541,764 08/14/2009 2821 773 08610010AA 21 5
CONFIRMATION NO. 4086
30743 UPDATED FILING RECEIPT
WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C.
11491 SUNSET HILLS ROAD IR
SUITE 340 000000038998838

RESTON, VA 20190
Date Mailed: 11/30/2009

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Theodore S. Rappaport, Austin, TX;

Power of Attorney:
Charles Whitham--22424
Michael Whitham--32635
Marshall Curtis--33138
Clyde Christofferson--34138

Domestic Priority data as claimed by applicant
This appln claims benefit of 61/088,829 08/14/2008

Foreign Applications

If Required, Foreign Filing License Granted: 09/04/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/541,764

Projected Publication Date: 03/11/2010
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

ACTIVE ANTENNAS FOR MULTIPLE BANDS IN WIRELESS PORTABLE DEVICES
Preliminary Class

343

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where 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 particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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Respouse Te Notice To File Missing Parts Of Application
Filing Date Granted (PTO-1533){Small Entity)

Dincket No.,
PRGIHVIHAA

v Re Application O,  THEOGDORY S RAPPAPORTY

Application Na. Filing Dale Exarniner
127541, 764 U8/14/200¢ not yet assigned

| Custorner No,

39743

Group Art Unit

not vat sevigoe |

- Confirmation No.

4086

Invertion:  ACTIVE ANTENNAS FOR MULTIPLE BANDS IN WIRELESS PORTABLE DEVICES

Mail Stop Missing Parls

COMMISSIONER FOR PATENTS:

This'is arsepanse o the Notice to File Missing Patls of Application - Filing Date Granted (PTOVI833) malied on

Septermber 11, 2809
Tare

Enclosed harewith for filing are the follewing:

T A copy of the Notice to File Missing Parts of Application - Filing Date Granted {PT(O-1533). (REQUIRED)

W A oath or declaration in complfange with 37 CFR 1.83, including residance information and identifving the

application by the above Application Mumber and Filing Date.

VA properly signed oath or declaration v compliange with 37 CFR 1.83.

3 Ancathor declaration in compilance with 37 CFR 1.83 listing the names of aff inventors and sigrisd by the
omitted inventor(s}. identifying this application by the abiove Anplication Number and Filing Diate,

1 Averified English transiation of the non-English language application papers as originally fled. H is reguested
thatthis ranstation be used as the copy for examination purposes in the United States Patent and Trademark

Offica,

| verified small enfity declaration{s})

{1 isfare atlached.

) washwere filad on

L3 A separate request for refund.

7 Qther (Bst)

Wormal drawings Figures 1-6C (3 sheets)

fPage 1 of 3
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Responye To Notiee To File Missing Parts Of Application Dockst No.
Filing Date Grapted (FTO-1333Small Entity) BE1B010A4

in Re Application OF
THEODORE S, RAPPATORT

Application No, Filing Date Examiner Cuslomer Mo, | Groups Ast Ursit | Confirmation No.
TS 768 4871472009 ot yer assigned 3743 not yat amgne 408%&

Invention:  ACTIVE ANTENNAS FOR MULTIPLE BANDS IN WIRELESS PORTABLE BEVICES

T THE COMMISSIONER FOR PATENTS:
haill Stop Missing Parls

8 Completion of application fees as calculated below:

Kl Ulilily application basiefee ) 200
{d Design applicationbagicfee
% Rearch Fee o Srreae
&1 Examination Fee . Ssen
B3 Total number of iIndependant clalms = ] _ R%zpan
@ Totalnumberof iaims = 2L o 600
L1 Mulliple dependent claima

¥ Surcharge for iate payment of fling fee andior late filing of arigina! declaration or nath

Ll Petifion and fes for filing by other than all the Invertars or & parson not the inventor

L] Fee for processing anapplivation filed with a non-English language spesification

[1 Fee for processing and retention of application

Total completion of application feas $773.80

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filng & response fo the
above-identifisd Notice to File bMissing Parts of Application. The requasted extension is as follows {sheck time periad
desired). i an additional time extension is required, piease consider thix a petition thersfor,

3? Cing month W Two months 3 Three months 1 Four months {1 Five months
frorm: November ;1:21, 2008 unti: | Decerber 11, w 09
Date o Dave

Tolal ime exiension foes

Total foas dug

[Page 2 of 3} PIEMALLRENGE




Response To Netice To File Missing ?arrs Qf &;}phmtwn Docket No.
Filing Date Granted (PTO-1533) (Small Entity) i 0861001044

I Re Application C‘f: THEGDRORE & RAPEFARORY

Application No. Filing Date Examinar - Customar Niv | Group Art Uinit | Confirmation Neo.
137548704 §R/14/200% not yet assigued 30743 nof vel assigne 408G

nvention:  ACTIVE ANTENNAS FOR MULTIPLE BANDS IN WIRELESS PORTARLE DEVICES

T THE COMMISSIGNER FOBR PATENTS:
Mail Stop Misaing Farls

Thefesof  SE3R.00  isto bepald as follows:
d Achesk in the amount of the fee'ls anclosed

& The Director is her aby suthorlzad to charge anv fees which may be reguited, or oradil eny ovespaymant, io
Repasit- Accnimi Mo, 802041

K ¥an additional sxtansion of time is required, please consider this s petition therefor and charge
any additional fess which may be required{o Deposit Accourst No. sgous3

(3 Payment by credit card, Form PTO-2038 is attached.

WARMING: {oformation on this form may hacome gublic. Cregit card information should not be
included on this form. Provide credit card information angd authorization o PTO-2038.

Dated: Novemher 11, 2088

Higmatizre

’\*E‘i:.hdx 8 WIW theaars’

! hegely mertsz’y ma* this smrespendaﬁce iy bemg
deposited with e United Sistes Fostat Sendce whh
syfficient postzge e fret deds sall I an envelope]]
addressed to "Commissioner for Patents, PO, Box 1480,
Aiexandna VA S2313- 14507 [37 OFR 1.88) on 4

it

Sipnasare of Pevson Wailing Correspondesics.

_ Syped gr ¥ Prmtmf I‘mme aj’ Persan Malling £ sw’;‘spwtdaam
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aRe xh EALENT O CUOMMREROE
b Tradesms el Cifioe
TEMTE

450

] g FIRNT NAMED APPLICANT | ATTY. BOUSET SQUTITLE
Theodore B, Rappapat ORGIU0TOAA
CONFIRMATION ND. 4086
30743 FORMALITIES LETTER

WHITHAM, CURTIS & CHRISTQFFERBON & CODK, P.C.

11491 SUNSET HILLS ROAD MR §§g§§ §
SUITE 340 \
RESTON, VA 20190

¥l

L L

Date Malled 08/ 12008

NOTICE TO FILE MISSING PARTSOF NONPROV SEQNAL APPLICATION
FILED UNDER 37 CFR 1.53(b)
Fiting Date Granted
fanms Regulred To Avaid Abandorment:

Ant spplication number and fling dale have been socorded to this applicstion. The Hem{s) Indicated below,
nowsver, are missing. Applicant is given TWO BMONTHS from the date of this Notize within which to file alt
requited tems and pay any fdes requ:rec below 1o avold abandonmaeant. Exiensions of imes may be obiained by
filing & petition accompaniad by the sktensich fee under the provisions of 37 OFR 1.138{a}.

« The statutory basio Bling fes s missing.
Applicgnt imust seorml $82 lo complete e basic fling fee for s soall entity.
* The catit or dediaration is unsigned.

The apnlication s dermal since # doss not coiply with the regulations for the seasonds) indicaled below:
The tequirad ey} dentified balow must be timely submiitted 10 avoid abandonment

* Rep! icement drawings i cs:sm;:z!ianr:ﬁ with 37 CFR .84 and 37 OFR 1.12%d) ate required. The drawings
ubmilied are not socaable bevaus
« Thi drawings must be reasonaldy §ree from eras sures and must be fres fron afterstions,; overvwriting,
intetlineations, folds, and copy marks. See Figurals) all

Appdigant is cautioned that cormaption of thi abave itemy may cause “ff*za spacification and drawings page count o
exceed 100 pages. i he spacification and drawings exceed 100 pages. applicant will need to subaviil the requires!
application size fee.

The applicant heads to satiefy supplemental feas problems indicated below.
The requiresd fermis) derified below muat be timely aubmitted to avoid atendonment:

- Additfonal claim fees of $248 as & small entity, inclwding eny required multiple dependent claim fee, are
required, Applicant must subit the additionat claim fees or sancel the additionsl olaims for which fees are
dus:

« To avold abendonment, & surchargs {for late sunmissm of filing fee, search fos, fsxammatfon fee or oath or

declaration) as sel forth in 37 CFR 1.18(0 of $85 for a small entity in complianos with 37 CFR 1,27, must ba
submittad with the missing fems ientified in this notice.

page Tof2



Total additional fee(s) required for this application s $773 for s small entity
« 582 Statulory basie filing fee.
« 385 Surcharge,
« The application search fee has nol been paid. Applicant must submit $270 1o complate the search feg,
+ The applivation examination fee has not been pald. Applicant must submit $110 o complete the sxaminalion
faafor a-small entity in-compliancs with 37 CFR 1.27.
= Total sdditional claim fee(s) for this application is §248
«B220 for Tindepantient claims over 3.
=$26 for 1 total olaints over 20,

Raplies should be matled
KMailt Stop Missing Parts
Gonunissioner for Patanls
2.0, Box 1480
Alexandria VA 223131450
Registered users of EFS-Web may alternatively submit thelr reply to this nolice vis EFS-Web.
htips sponal.usplo.goviauthenticate/ AuthenticateUserLocalERPF hilmd
For morg information about EFS-Web plaase call the USPTD Slsctronic Busingas Center at 1-888-217-9187 or
visil ourwebsite at hitp . usploaoviebs.

I vou are not using EFS-Web to subrnit vour reply, vou must include g copy of this notice.

‘ebanaybanay’
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Expross Mail Labet No. ] - Page 1 of

Smsket Mo,

FRUN0006 A4

Declaration and Power of Attorney For Patent Application

English Language Declaration

As a below named inventor, | hereby declare that
My residence, post office address and cltizenship ars as stated below next to my name,

I believe | am the original, first and sole inventor {if only onge name is listed below) or an ariginal,
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for
which a patent is sought on the invention entitied

AUTIVE ANTENNAS FOR MULTIPLE BANDS IN WIRELESS PORTABLE DEVICES

the specification of which

{check one}
& is sHlached herefo.
£ was filed on _as United States Application No. or PCT International

and was amended on

(if spéiicabie:}

| hersby state that | have reviewed and understand the contents of the above identified specification,
including the claims, as amended by any amendment referred {o above.

I acknowledge the duty to disclose information which is material to patentabifity as defined in 37 CFR
1.56, ncluding for continuation-in-part applications, material information which became available
betwesn the filing date of the prior application and the national or PCT international filing date of the
continuation-in-part application.

{ hersby claim foreign priority benefits under 35 U.B.C. 118{a)-{d) ar {f), or 365(b} of any foreign
application{s) for palent, or plant breader's righis certificate{s), or 365{a} of any PCT International
application which designated at least one country other than the Uniled States of America, listed
below and have also identified below, by checking the box, any foreign application for patent,
inventor's or plant breeder's rights certificate(s), or any PCT international application having & filing
date before that of the application on which priority is claimed.

Prior Foreign Application(s) Prionty Claimed
...... . B

{Nurnber}y {Country) {DayMonthfYear Filed)

{Rumber) {Country) {Day/Month/Year Filed)

) | ®

(Numbaer) {Country) {DayMonth/Year Filed}

Fores RTOSE-D1.(9-05) Modifie} FORREWIL Patert and Yeaderark Office-44§. DEPARTMENT QF COMMERCE




Fage 2 of

application{s) listed bedow:

61/038,529

| hereby claim the benefit under 35 U.S.C. Section 11%e) of any United States provisiona!

08/14/08

tApplicgtion Serial No,)

{Filing Date}

{Appdication Seral No.)

{Filing Date}

{Application Ssnigl No.)

{Application Senat No.)

{Fifing Date)

t hereby claim the benefit under 35 U. & €, Section 120 of any United States application(s), or
Sechion 365(c) of any PCT International application designating the United States, listed below and,
insofar as the subject matter of gach of the claims of this application is not disclosed in the prior
United States or PCT Intermational application in the manner provided by the first paragraph of 3%
U.B.G. Saction 112, | acknowledge the duly {o disclose to the United States Patent and Tradermark
Office all  information known fo me o be material {o patentability as defined In Title 37, G F. R,
Section 1.58 which became available between the filing date of the prior application and the national
or PCT Intemational filing date of this application:

{Filing Data)

{Status)
{patenied, pending, shandonad)

{Application Serlal No}

{ﬁ\pph{“aiu‘m Serial No.)

{Application Serial No.}

{Filing Dats}

{Status)
{patented, pendingg, bandone:d)

{Filing Date}

{Status)
{patentad, pending. abandoried)

{Fiting Date}

{Status)
{patented, panding, abandaned)

{Application Seral No.) {Filing Date) {Statu‘a}
‘ {patentad, pending, abandoned)
{Application Serial No.) {Filing Date) (Status)

I hereby declare that all statements made herein of my own knowledge are true and that all statements
made on information and belief are belleved 1o be true; and further that these statements were made
with the knowledge that willful false statements and the like so made are punishable by fine or
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful
faise statements may ;eapardsze the validity of the application of any patent issued thereon.

{paterded, pending, abandaned)

Foom PTORB-01 (6-85] (Modified)

Patent and Tradewerk Office-U.§. DEPARTMENT OF COMMERCE
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CONFIRMATION NO. 4086
30743 FILING RECEIPT
WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C.
11491 SUNSET HILLS ROAD O O R
SUITE 340 000000037710212

RESTON, VA 20190
Date Mailed: 09/11/2009

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
Theodore S. Rappaport, Austin, TX;
Power of Attorney: None

Domestic Priority data as claimed by applicant
This appln claims benefit of 61/088,829 08/14/2008

Foreign Applications

If Required, Foreign Filing License Granted: 09/04/2009

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/541,764

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

ACTIVE ANTENNAS FOR MULTIPLE BANDS IN WIRELESS PORTABLE DEVICES
Preliminary Class

343

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where 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 particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

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

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
12/541,764 08/14/2009 Theodore S. Rappaport 08610010AA
CONFIRMATION NO. 4086
30743 FORMALITIES LETTER
WHITHAM, CURTIS & CHRISTOFFERSON & COOK, P.C.
11491 SUNSET HILLS ROAD 0 AR R
SUITE 340

RESTON, VA 20190
Date Mailed: 09/11/2009

NOTICE TO FILE MISSING PARTS OF NONPROVISIONAL APPLICATION

FILED UNDER 37 CFR 1.53(b)
Filing Date Granted
Items Required To Avoid Abandonment:

An application number and filing date have been accorded to this application. The item(s) indicated below,
however, are missing. Applicant is given TWO MONTHS from the date of this Notice within which to file all
required items and pay any fees required below to avoid abandonment. Extensions of time may be obtained by
filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

+ The statutory basic filing fee is missing.
Applicant must submit $82 to complete the basic filing fee for a small entity.
+ The oath or declaration is unsigned.

The application is informal since it does not comply with the regulations for the reason(s) indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

+ Replacement drawings in compliance with 37 CFR 1.84 and 37 CFR 1.121(d) are required. The drawings
submitted are not acceptable because:
» The drawings must be reasonably free from erasures and must be free from alterations, overwriting,
interlineations, folds, and copy marks. See Figure(s) all.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

The applicant needs to satisfy supplemental fees problems indicated below.
The required item(s) identified below must be timely submitted to avoid abandonment:

« Additional claim fees of $246 as a small entity, including any required multiple dependent claim fee, are
required. Applicant must submit the additional claim fees or cancel the additional claims for which fees are
due.

+ To avoid abandonment, a surcharge (for late submission of filing fee, search fee, examination fee or oath or
declaration) as set forth in 37 CFR 1.16(f) of $65 for a small entity in compliance with 37 CFR 1.27, must be
submitted with the missing items identified in this notice.

page 1 of 2



SUMMARY OF FEES DUE:

Total additional fee(s) required for this application is $773 for a small entity
« $82 Statutory basic filing fee.
+ $65 Surcharge.
» The application search fee has not been paid. Applicant must submit $270 to complete the search fee.
« The application examination fee has not been paid. Applicant must submit $110 to complete the examination
fee for a small entity in compliance with 37 CFR 1.27.
« Total additional claim fee(s) for this application is $246
« $220 for 2 independent claims over 3.
+ $26 for 1 total claims over 20.

Replies should be mailed to:

Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450

Alexandria VA 22313-1450

Registered users of EFS-Web may alternatively submit their reply to this notice via EFS-Web.
https://sportal.uspto.gov/authenticate/AuthenticateUserlL ocalEPF .html

For more information about EFS-Web please call the USPTO Electronic Business Center at 1-866-217-9197 or
visit our website at http.//www.uspto.gov/ebc.

If you are not using EFS-Web to submit your reply, you must include a copy of this notice.

/ebanaybanay/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101
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{Cinty for new nonprovisions! spplications under 37 OFR 18378}

QOMISSIONER FOR PATENTS
P.0. Hox 1450
Alexandiia, VA 2231314580

Transmitied herswith for filing under 38 U.S.C. 111(a) and 37 C.F.R. 1.53{b} is & new ulility patent application for an

!
¥
!

and invented by,

"heodore S. Happaport

1 Continuation  [] Divisional U Continuation-in-part {C¥F}  of prior appfication No.
Which s &
L} Continuation {1 Divisional LI Continvation-in-part (CIF}  of prior application No.
Which s 8

i Continuation 1 Divisional I Continuation-nepart (CIFY  of prior application K.

| Enclosed are
Apglication Elemenis

1. 3 Filing fer as caloulated and transmitted as described below
2. & Spesficationhaving 20 pages and including the following:

Descrintive THle of the wention
Cross Hefarenues to Related Applications (¥ applivadie)

Staternent Regarding Federaly-sponsored Resgarch/Disveloprment (F appdicabls|

_E
0D K

Refarence to Sequence Listing, & Table, or & Computer Program Listing Appendix

& X Background of the nvention

L Bref Bumenary of the Invention

go 3 Brief Description of the Drawings (f fled)
b, 2 Detalled Description

L # Claimis) as Classified Below

I B Austract of the Disclosurs
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UTILITY PATENT APPLICATION TRANSMITTAL vigwtioo)

(Small Entity) e———— -

{Only for new nonprovisionad appfications vnder 37 GFR 1.53(b}
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Application Elaments {Continued}

B8 Drawing{s) (when necsesary ag prascribed by 35 USC 113}
a & Formal Mumber of Sheets @
b L3 Informal Number of Shests
& Oath or Declaration
g2 L3 Newly executed forginal or copy) R Unexecuted
B, L3 Copyfrom a prior application {37 CPR 1.63{d)} ffor continuation/divisional application coly}
c. B With Power of Attomey U Without Power of Altarmey
d ) QELETION OF INVENTOR(S)
Signad statement attached deleting inventoris) named in $e prier applination,
soe 37 CF.R. 16302} snd 1.33(h}

1 Incorporation By Reference fusable § Box 4b is checkad) ]
The entire disclosure of the prior apphication, from which & copy of the oath or declaration is suppled under
Box 4b, is considered as being parl of the disclosure of the accompanying application and is hershby
incorporated by refersnce therein,

(Jd CD ROM ar CD-R i duplicate, farge table or Compster Frograns {Appendix)

i1 Application Data Sheet (Ses 37 OFR 1.76)

Ll Mucleotide andfor Amino Acid Sequence Submission (Ff spplicable, alf must be ihcluded)

a. 1 Computer Readable Form {CFR)
b 1 Spacification Sequence Listing on:
i CO-ROMor CD-R {2 copies); or
i U1 Paper
oo L1 Statement{s) Varifving Identical Paper and Compuier Readabls Copy

Accompanying Application Parts
Assignment Papars {cover sheet & documeni(s)}
37 CFR 3.73{B} Statement {when there is an sssigneel
English Transiation Document {if applicable)
information Disclosure StatermentPTG-1448 i1 Copies of IDS Citations
Fradirainary Amendmant
Return Receipt Postoard {MPEP 503} (Should be specifically itermized)
Certified Copy of Priesity Docurment{s} (if foreign priority is claimed}

Certificate of Mailing

{1 FustClass L Express Mail (Specif Label No.):
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{Small Entity)

(Ol for nesv qonprovisionsd spplications under 37 OFR 1.53(0))

17, & Applicant claims small enitly status. See 37 CFR 187,

L1 (Optional) Small Entily Statement(s) - Specify Number of Sisternents Submitted:

Request That Application Not Be Published Pursuant To 35 U.S.C. 122{(bY2}

18. i} Pursuart fo 35 US.L. 1332, Applicant heraby requests that this patent application not be
published pursuant to 35 LSO, 1220001} Applicant herelyy carlifies that the invention disclosed i
s apolication has not and will nod be the suliject of an application fled in another couniry, or urider
& multilatersl infernational agresment, that requires publication of gpplications 18 months after filing
of the application.

Warning

An applicani who makes 8 reguest nof to publizh, but who subseguently fles in a foreign
counrtry or under a muliilateral international agresmerd specified in 35 ULE.C. 123(bYBYNS,
must noiify the Director of such fifing not fater than 45 days affer the date of the filing of
such foreign or iternations! application. A faflure of the appficant to provide such notice
within the prescribed perfod shall rosult in the application being regarded as abandoned,
untess it is shown to the safisfaction of the Director that the delay in submilting the notice
was gairieniional.
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UTILITY PATENT APPLICATION TRANSMITTAL T
{Small Entity)

{00l for new nongrovisiongl appdications ander 37 OFR 18370

Fee Caleutation and Transmitial
_______________ CLAIMS AS FILED e
| For #Fited #s&iiawad VVVVVVVVV FExira Rats _ Fee 7
TowCams | 20 as | 1 a smer T
indep. Claims | & i3s 2 s stioo0 522000
Multipls Dependent Claims {check if sppheable) 4 00 $0.00
T otal # of Pages | in Spatification  Totsi#ofDrawingShests . 1
Total # of Pages ) e ) Application Size Fee 0.0
e Basic Feefi B165.60 '
VVVVVVVVVVVVVV Search Fau $270.00
__________ Examination Fas $110.00
_UTHER FEE?spemf’y purpose) o T $0.00
TOTAL FILING FEE . $791.00
3 A check in the ameunt of o cover the 8ling fee is anclosed.
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L1 Charge the smount of as fing e,

L1 Cradit any overpayment.

(d Charge any additional ing fees required under 37 CF.R. 116 and 1,17,

4 Charge the issus fes set in 37 C.F.R. 1.18 st the mailing of the MNolice of Allowancs,
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Express Mail Label No, Page 1 of

Drocket Mo,

Declaration and Power of Attorney For Patent Application

English Language Declaration

As a below named inventor, | hereby declare that:
Wiy residences, post office address and citizenship are as stated below next to my name,

| befisve | am the originsd, first and sole inventor {f only one name is listed below) or an ariginal,
first and joint inventor (f plural names are listed below) of the subject matter which is claimed and for
which a patent is scught on the invention entitled

the specification of which

{check ong)

is aftached hearelo.

3 wasfiledon  as Uniled States Application No. or PCT International
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{ hereby claim the benefit under 35 U.S.C. Section 118{e) of any Uniled Slates provisional
application(s) listed bslow:

&14HIR.829 g8r14/08

{Application Serlal No.

{Application Serial Mo.)

| hereby claim the benefit under 35 U 8. C. Seclion 120 of any United States application(s), or
Section 365{c} of any PCT Intemational application designating the United States, listed below and,
insofar as the subject matter of each of the claims of this application is not disclosed in the prior
United States or PCT International application in the manner provided by the first paragraph of 35
U.8.C. Section 112, { acknowledge the duly {o disclose to the United States Patent and Trademark
Office all information known to me o be material 1o patentability as defined in Tile 37, C. F. R,

ar PCT international filing date of this application:
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with the knowledge that willful false statements and the like so made are punishable by fine or
imprisonment, or both, under Section 1001 of Tide 18 of the United States Code and that such willful
false staternents may jsopardize the validity of the application or any patent issued therson.
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ACTIVE ANTENNAS FOR MULTIPLE BANDS IN
WIRELESS PORTABLE DEVICES

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to U.S. Provisional Application Serial No.

61/088,829, entitled “Single Active Antenna for Multiplc Bands in Wircless Portable

Devices”, filed August 14, 2008, and the complete contents thereof is incorporated by

reference
BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to wireless portable devices and particularly to
improvements in transmitling and receiving electromagnetic signals at multiple frequency

bands.
Background of 1he Invention

Today’s wircless devices, such as laplops and computers that connect wirelcssly
to the cellphone network or internet must use antennas Lo transmil and receive wireless
energy to and from the device. Today's cellphonces and laptops typically require multiple
antennas, each antenna designed for resonance or desired performance at a particular
frequency band (such as cellular band, say in the 850 — 950 MHz band, the
Bluctooth/WiFi band, say in the 2400 — 2490 MHz band, and so on). Computer makers
and cellphone makers have difficulty with the mechanical design of their equipment, and
spend a great deal of engineering time, rescarch, and cost in manufacture for the bill of
materials for the feedlines and connections between transmitter circuits, transceiver

circuits, or receiver circuits and the antennas that are mounted or housed in the wireless



device casing. In some cases, antennas must be oriented in the flip up top of a lap top.
placed behind or in the display screen, and tiny coaxial cables run through the case
hinges, to the motherboard mounted below the keyhoard. Similar problems exist with
cellphones, and all devices generally must mect or exceed certain federal or wireless
carrier-imposed requirements for radiation efficiency for a widc range of device
oricntations. It is envisioned hat as wireless proliferates, cellphones and laptops will
require more and more scparate radio frequency bands in order to offer connectivity and
competitive services. It is not inconceivable to cventually have wireless portable devices
requiring 10 or more separate frequency bands, where the term “band” here means a
particular wireless standard or service that is distinct from another. For cxample,
standards such as IEEE 802.11a, 802.11h, 802.11g, 802.15a, 802.15.3.c, Ccllular
telephone (European, Asian, or US spectrum), Bluetooth, WiMax, PCS, all represent
different bands, as they generally have diffcrent RF frequency band allocations assigned
to them. In the fulure, RFID tags, vehicles, wireless post it notes, cquipment, shipping
containers, and cven clothing may also suffer the issue of having to provide multiplic
antennas for different R bands.

Today, there are many passive antcnnas solutions that have been published in the
literature, such as, for example, the broadband planar antenna developed by Prof. Chen at
The University of Texas. Using Fractal programming (genetic algorithms), it is possiblc
to do computer simtﬂations that eventually create an antenna design that offers resonance
for several different frequency bands. Such antennas gencrally are developed by using
field solver programs, where the field solver is set to optimize an antcnna structure for a
particular antenna performance over a specified range of frequencies (for examplc, the
field solver may be set to find an antcnna structure that has a low return loss, S11, of less
than -13dB over the range of frequencics of 2.4 — 2.9 GHz and 5.1 - 5.8 GHz, in order to
accommodate Bluetooth and WiFi 802.11a, 802.11b, and 802.11g). However, planar
antennas, when designed by an optimization program or set of algorithms, without the
usc of activc antecnna tuning, may resull in a Jarger antenna than what is feasiblc for a
small package (c.g. a small handsct).

Recently, there have been some technical advances in active antenna tuning, some

of which have been pioneered by Paratek Microwave in Nashua, NH. Using aclive
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lumped elements, such as wnable capacitors, it is possible to allow for the active uning
of an antcnna within a cellphone handset. Using electrically tunable capacitors. Paratek
has pioncered a way to allow for active tuning of onc or more cellphone antennas, as
discussed in US patent 7,369,828.

In US patent 7,369,828 by Shamsaifar (owned by Paratek Microwavce), the device
can tune two different cellphone antennas for use on une of several bands of interest,
where cach distinct and scparate antenna (one for high band and one for low band) has an
active element that may be tuned. As described in U.S. Patent 7,369,829, a cellphone
antenna is designed specifically for cellphonc bands, since today’s ccllphones generally
provide a small Bluetooth antenna, separate and apart from the cellular antenna. In U.S.
Patent 7,369,829, there is described a method of transmitting and receiving RF signals
from multiple frequency bands utilizing an clectronically tunable multiple band antenna,
comprising the steps of: providing a high band antcnna with at least one voltage tunable
varactor associated therewith, the high band antenna providing a first input to a
controller; providing a low band antenna with at least one voltage tunable varactor
associated therewith, the low band antcnna providing a second input to the controller; and
inputting control data to the controller and controlling a first bias voltage for biasing the
at least one voltage tunable varactor associated with the high band antenna and a sccond
bias voltage for biasing the at least one voltage tunable varactor associated with the low
band antenna. By using a controller, the invention cnables an antenna o be tunexd.

The controller of the method in U.S. Patent 7,369,828 can usc a DC vollage
supply to provide the DC vollage needed to bias the voltage tunable varactors. The high
band antenna of the method taught in U.S. Patent 7,369,828 can further comprise: a
substrate; a patch element on the substrate; at least onc vollage tunable varactor
associated with the patch element; a DC bias point on the patch clement; an RF input on
the patch element; a temperature sensor; and a ground plane on onc side of the substrate.

The low band antenna of the method taught in U.S. Patent 7,369,828 can further
comprisc: a substrate; a patch element on the substrate; at least one voltage tunable
varactor associated with the patch element; a DC bias point on the paich element; an RF

input on the patch element; a temperaturce scnsor; and a ground plane on one side of the



substrate,

In a more specific embodiment of a preferred method of US. Patent 7,369,829,
the multiple band antenna is a quad band antenna and covers the following frequency
bands and standards which only involve cellular telephone (cellular and PCS): 824-894
MHz; 880-960 MHz: 1710-1880 MHz. 1850-1990 Hz; GSM850; EGSM: GSM1800: and
PCS 1900.

Paratek uses BST as a tunable diclectric material that may be used in a tunable
dielectric capacitor. Paratek Microwave, Inc. has dcvcloped and continues to develop
unable dielectric materials that may be utilized in embodiments of the antenna tuncrs and
tunable filters, and the tuners are not necessary limited to using BST material. This
family of tunable diclectric matcrials may be referred o as Parascan by the company.

The term “Parascan™ as uscd herein is a trademarked term indicating a tunable
dielectric matenal developed by Paratek Microwave, the assignee of US patents
7,397,329 and 7,369,828, and the idea of tunable dielectric materials have been described
in several patents. Barium strontium titanate (BaTiO3-8rTi03), also referred to as BSTO,
is used for its high dielectric constant (200-6,000) and large change in diclectric constant
with applied voltage (25-75 percent with a field of 2 Volts/micron).

Tunable diclectric materials including barium strontium titanate are disclosed in
ULS. Pat. No. §,312,790 to Scngupta, ct al. entitled "Ccramic Ferroelectric Material”; U.S.
Pat. No. 5,427,988 by Sengupta, et al. entitled "Ceramic Ferroclectric Composite
Material-BSTO-MgO"; U.S. Pat. No. 5,486,491 1o Sengupta, et al. entitled "Ceramic
Ferroelectric Composite Material-BSTO-Zr02"; U.S. Pat. No. 5,635,434 by Sengupta, ct
al. entitled "Ceramic Ferroclectric Composite Material-BSTO-Magnesium Based
Compound"”; U.S. Pat. No. 5,830,591 by Scngupta, et al. entitled "Multilayered
Ferroelectric Composite Waveguides"; U.S. Pat. No. 5,846,893 by Scngupta, ct al.
entitled "Thin Film Ferroelectric Composites and Method of Making™; U.S. Pat. No.
5,766,697 by Sengupta, et al. entitled "Method of Making Thin Film Composites”; U.S.
Pat. No. 5,693,429 by Scngupta, et al, entitled "Electronically Graded Multilayer
Ferroelectric Composites”™; U.S. Pat. No. 5,635,433 by Scngupta entitled "Ceramic
Ferroelectric Composite Material BSTO-ZnO"; U.S. Pat. No. 6,074,971 by Chiu et al.
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entitled "Ceramic Ferroelectric Composite Materials with Enhanced Electronic Properties
BSTO Mg Bascd Compound-Rarc Earth Oxide”. These patents are incorporated herein
by reference. The materials described in these patents, especially BSTO-MgO
composites. show low dielectric loss and high tunability. Tunability is defined as the
fractional change in the dielectric constant with applied voltage.

Using the idca of tunable capacitance, and following on the above listed prior art,
Paratck Microwavc has developed a technology called Adaptive Impedance Matching
Models (AIMM) which it currently demonstratcs on its website at worldwide web site
paratek.com as able to adaptively tune antennas.

Agile Materials, a company founded in 1999 as a spinoff of University of
California, Santa Barbara, has also developed nable wireless components for multi-
band systems, Agile has successfully commercialized its proprietary method to hamess
the unique properties of a thin-film ferroclectric capacitors, which may be wuned over at
least an octave of (requency range. Agile employees produced patent 7,202,747, “Self
Tuning Variable Impedence Circuit for Tmpedence Matching of Power amplificrs,”, as
well a 7,012,483, “Tunable Bridge Circuit”™, both of which use a BST tunable capacitive
material 1o affect a resonance change in a tuncable circuit.. All of the aforementioned is

known from the public prior art of record.
SUMMARY

The current invention uses one or more antennas, at least one of which can be
uscd by multiple transmitters or receivers in different bands, thereby greatly simplifying
the antenna structures in a portable wircless device, and greatly reducing the mechanical
design complexity, the cost of bill of matcrials, and the variance in manulacturing of
different devices of a particular model.

The current invention exploits the idea of active antenna tuning, but expands it
greatly in a non-obvious way by applying the concepts to the situation of where multiple
band transmitters, reccivers, or transceivers must be used simultaneously in a wireless
portable device. In cellphones today, since tclephone call need only be made on one

band at a time (either on High Band Ccliular or Low Band Ccllular, or 3G hand, but not

-5



more than one at a timc), US Patent 7,369,829 and other prior art have not contemplated
the present invention, which allows a single antenna to be uscd for simultaneous
transmission (or reception) for multiple bands. The present invention preatly simplifics
the mechanical design and layout of wireless pmiablg devices by allowing multiple
transmitter (or recciver) bands to simultancously use one or more antennas for
simultaneous multi-purpose use.

This invention allows an antenna, such as a patch or metal fixture or other type of
conductive or non/semi-conductive elment or elements mounted on or within a mobilc or
portable device, to he simultaneously fed and used by multiple transmitters, receivers, or
transceivers on diffcrent bands. It is understood that the terms portable and mobile may
be used interchangeably. The invention has application with all wireless devices whether
mobile, portable or fixed. This invention exploits active tuning and matching for cach of
the feedlines (o antennas, or may use a single antenna feedline to match a single or
multiple antennaa from multiple devices, using tunable technologies developed by
Paratek Microwave, Agile, or others, as well as techniques described below, or by using

signal processing in the RF or IF domains, as well. |
DESCRIPTION OF THE DRAWINGS

Figure 1 shows today’s typical cellphone or laptop design, where different
transceivers arc conncceted to different antennas,

Figure 2 shows an embodiment of the present invention, where multiple
transmitters are fed 10 a single antenna (it is understood that transmitters could also be
Llransceivers, or receivers).

Figurc 3 shows a more detailed embodiment of the present invention, where
multiple transmitters may be fed to a single antenna using multiple feedlines and active
antenna tuners, controlled by a controller, opcrates on the RF of each signal. (it is
understood that transmitters could also be transceivers, or receivers).

Figure 4 shows another embodiment of the present invention, where multiple
transmitters may be fed (o a single antenna using a single feedline and a singlc active

antcnna tuncr which is controlled by a controller.
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Figure 5 shows yet another alternate cmbodiment of the present invention, where
a multiband tuner provides matching from a single multiband transmitter (or transceiver
or receiver) feedline (e.g. a single RF source) to a single multi-use multi-band antenna

Figure 6 illustratcs some cxamples of tuning circuits used within a tuner, with

active elements.

DETAILED DESCRIPTION

Shown in Figure 1 is an example of how cellphones or laptops or other wircless
devices 10 arc designed today. In general, different band transceivers (c.g., GSM ccllular
transceiver 12, Bluetooth transcciver 14, and ultrawideband transceiver 16) are connected
to different antennas (e.g., cellular antenna 20, Bluctooth antenna 22, and UWRB antenna
24) that must be alfixed to, located within the packaging of the device, or included in the
printed circuit boards of the device, thereby taking up space, feedline resources (c.g.,
feedlines 26), increasing the bill of matcrials, and adding complexity.

Figure 2 illustrates the basic idea of the present invention which can be
implemented in fixed or mobile wireless devices 10 such as computers, telephones,
portablc computing or communication devices, games, wireless post it notcs, wircless
memory media, personal data assistants and navigation assistants. One potential
application of the invention is in the IEEE 802.11ad standard, where very high
throughput wircless devices (e. ., 60 GHz carrier trnamissions) may usc onc or more
transmitters, receivers or transceivers Lo simultaneously provide capabilitics in the
existing 802.11a and 802.11b bands of 2.4 GHz and 5.8 GHv, as well as the 60 GHz
spectrum . Instead of requiring different antennas for the different RF bands, the present
invention allows for the use of a single antenna 28 for multiplc bands (or multiple
antennas, at least one of which can be used for multiple bands). By providing the ability
to usc just a singlc antenna 28, the problem of mounting, locating, and feeding the
antenna can be greatly reduced., so long as a desired antenna efficiency can be maintained
for all bands of interest.

Figure 3 shows how the antenna efficiency can be maintained. By using

individual RF tuners 30, 32, and 34, that may be based on Paratek’s or Agile's
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technology, or any other active tuning method, such as Microelectrical Mechanical
Systems (MEMS), or variable mechanical recsonator technologies, or other active or
passive methods known now or in the future, it becomes possible to provide a good
impedance mulch for each of the transceivers 36, 38 and 40 shown in Figure 3. The key
to proper operation is o also, while providing good matching, provide sufficient RF
isolation so that the transmitters in other hands do not overload the front end receiver of a
band that is receiving. Fortunately, RF filtering and overload protection is improving in
commercially available wireless transceivers in various popular bands, so that overload
protection may be offered within the wireless transceiver chip itsclf through the
intcgrated circuitry. Where morc isolation is required, the tuner for a particular band is
adjusted to offer very high impedance S22 characteristics at the other bands that differ
from the dedicated band of the tuner, so that there is little, if any cnergy relurned 1o the
desired transceiver (or transmitter, or receiver) of the particular band of the tuner. In
addition, low cost LC circuits may be etched into and/or added on the circuit board
during manufacturc or othcrwisc made a part of the tuner circuitry in order to create an
RF Trap for the other bands, at much less cost and reduced engincering than having o
use separate antennas for each band.

Furthcrmorg, it is possible to use band transceivers that offer different antenna
ports for the transmitter and the recciver within a particular band. whereby the present
invention is simply extended to where there arc two antennas uscd — one that is used
solely for transmission by the multiple bands, and another multiband shared antenna for
the recciver that is located a sufficient distance away within the casing, or which uscs
polarization diversity, or uscs shiclding or distributed antenna ideas within the case in
order to reduce the RF overload from the transmitting antenna. The receiving antenna, for
instance, might be mounted on the other side of the printed circuit board for the
cellphone, or laptop, or RFID tag, or wireless post-it, or might be pitched at right angles
in the casing, ctc. It is also possible (o use buffer amplifiers, tuned amplificrs, as well as
tuned trap circuits for particular offending bands, that can act as filters 10 prevent RF
from other multi-user band transmitters from leaking into the receiver portion of a
particular band. Also, RF antenna switches, may bc made incxpensively in an integrated

circuit process in CMOS, GaAs, or other well known semiconductor tcchnologies known
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now or the future. These capabilities which may be incorporated in the tuner as described
below. It should be clear in this disclosure that the term “antenna™ is not meant to be
limiting to any particular structure, but rather is meant to represent all of the possible
ways that a wireless portable device may allow for radiation and reception of
elecrromagnetic energy from particular frequency bands of intcrest.

Figure 3 also shows a tuner controller 42, preferably digital in naturc and which
may be part of a computer or microprocessor circuit that also controls one or morc of the
transccivers (or transmitters or receivers) shown in the figure. The controller 42 provides
the proper voltages, or more preferably, the digital control values that are used by the
tuner in order 1o adjust the active elements of the tuncr (¢.g. the tunable capacitors,
inductors, amplifiers, and 10 Wggle switches). The digital decoding circuitry in the tuncr
is not shown here, but is known to he implemented in a number of ways using standard
serial or parallel digital busscs that interconnect integrated circuits within cellphones and
laptops. Furthermore, the controller receives feedback from the tuner, or irom other
circuitry (not shown) with respect to VSWR, power, and proper functionality so that the
controller may properly adjust, alter, initiate, and end its use of control signals (either
voltages or data values scnt over a scrial data linc or a bus) 10 the tuner. In the case of the
tuner receiving digital signals from the controller, it is understood that the wmer would
have 1ts own processing that would allow for the digital interpretation of control signals
such as to properly determine the necessary analog voltages or other signal adjustments
needed to perform impedance tuning through adjustment of the active tunable elements of
the tuner, so that it would be possible to sequentially or simultancously tunc one or more
ol the tuners so that multiple bands may simultaneously transmit (or receive, or both)
using the single antenna structure shown in the Gigure. The controller may be part of the
overall portablc device computing logic or controlling circuitry, or may be integrated
within one or more of a particular band or multiband transceiver, transmiuer, or receiver.
The controller may be distributed within the portable device, and may even be responsive
1o over the air signaling that is received by one or more of the transccivers. The controller
would have awareness of when particular bands were to be transmitting, receiving, or in
the idlc/off mode, so that it could properly control the active elements, and even provide

power on/off/sleep instructions to the circuitry within the tuner. Note that nothing here is
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meant to be limiting in how the controller might be used, as it is conceivable that it could
be included in the circuitry of the tuner, or the tuner and controller ideas contemplated
here all could be integrated within a single multiband transceiver chip, such as is shown
in Figurc 4,

Figure 4 shows an alternatc cmbodiment, where the progress in 1C design for
wireless multiband, multi-mode circuits is contemplated. Indeed, today it is possible 1o
purchase multi-band transceiver chips for popular wireless standards where diffcrent
antenna ports arc provided for various RF outpul bands. Figure 4 illustrates the usc of a
combincd multiband transcciver 44 which may include, for example, GSM, Bluetooth,
UWB, WiMAX all on one chip—cventually softwarc designed radio be a part of the
chip). The present idea. shown in Figure 4, using a singlc RF fecdline to a single
multiband active controller, would provide an advantage to the wireless industry through
simplicity and reduccd feedlines, reduced size and weight, and more flexibility in
locating the antenna. The multiband tuncr 46 would require greater complexity than as
shown in Figure 3, as it would require the ability to simultancously pass desired RF
signals at proper low (generally 50 ohm or thereabouts) impedance for each of the bands
that arc being uscd, while providing very high impedance to other bands. The tuner is
adjusted by the controller in order to indicatc when a particular transmitter on a particular
band is in the transmit mode or in the receive mode, or, altcrnatively, the tuner could
simply offer matching capabilities o a transmitter to the antenna without consideration
for the reeeiver (for the case where the receiver would be connected to a different
antenna). The circuitry of the tuner is described in more detail below, and can exploit.
buffer amplifiers or tuned RF amplifiers at various RF frequencics to provide isolation, as
well as antenna switching, all contained within the tuner, making it possible to create a
low cost, high performance antenna tuner chip for the present application. An optional
RF switch allows separatc transmitter path and receiver path tuning for each of the bands
at use. This concept may be included within a single band tuner element for the present
invention.

Figure 5 illustrates a more detailed example of the active and passive circuitry of
the present invention. To provide a single feedline to a single antenna, the tuner 46

requires controller circuitry that provides instructions as to how the particular active
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devices may be adjusted. In this casc, the term active indicates that RF tuning is possible,
such as in the case of tunable capacitors or tunable inductors. Figure § shows an example,
not in any way meant to he limiting to the type of impedance matching circuits 48
contemplated here, where the capacitors of each of three parallel band tuners arc able to
be tuned. Tuning methods for capacitors are well known, such as taught in the prior art
patents by Paratek, and by researchers throughout the world. Similarly, it is possible to
tune inductances, as well. Furthermore, shown in Figurc 3, it is noted that RF amplifiers,
that may be uscd to cither ofTer matching impedance at the input (say 50 ohms) and
particular desired impedance at the output leedline to the antenna, is shown. It should be
clear that RF amplifiers, as shown in Figurc 5 and 6, may either be strict buffer amplificrs
with a very high output impedance, or alternatively, may be active devices that have a
controlled impedance that is adjusted in tandem with the tuned circuit clements shown in
the figurces. Figure 5 represents an example of how multiband transmitted signals may be
applied to a single multiband tuncr. The input signals are split and routed to each of the
respective tuner circuits, and may use a Wilkinson or simple ohmic splitter, which may
implemented either on a printed circuit board substrate or within an intcgrated circuil. T
is clear to onc skilled in the art that tuner circuits and feedlines may be implemented in a
myriad of ways depending on the particular physical structure of the circuitry. For
example, coplanar waveguides or microstrip lincs may be used in integrated circuits or
circuit boards, and splitiers, combiners, couplers, mixers, and switches may be fabricated
to rcalize the invention using well understood techniques such as taught in D. Pozar’s
books Microwave Engineering, copyright 2004, and Microwave and RF Design of
Wireless Systems, copyright 2000 which arc hereby incorporated by relerence, and as
presented at various TEEE conferences on antennas, microwave theorics, and circuits.
Whilc techniques for building both active and passive circuits arc taught at various
conferences, the use of such technology for the present invention has not been heretofore
contemplated. It is well understood that a wide range of active and passive components,
either lumped or distributed, may be combined with various transmission line and active
and passive signal coupling techniques to implement the invention.

Figurc 6a, b, and c illustrate some of the possible configurations of uner elements

for usc in a multiband transceiver. It should be understood that these are representative,
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and other combinations of lumpcd or distributed circuits are possible, where the proper
choice would depend on the type and structure of single antcnna to be used, the electrical
specifttations and impedance matching/antenna port/isolation capabilitics of the
transmitter, receiver, or transceiver chips being used in the portable device, as well as
cost, bill of matcrials, and the type of mounting to be used for the tuner circuitry, ‘That is,
an integrated circuit tuner migﬁt be morc likely to pick adjusiable capacitors over
adjustable inductors in some instances.

Note in Figure 6a, b and ¢ that there are optional RF switches, that may be
implemented in integrated circuit form within the tuner circuitry, that can be controllcd
by the controller to position properly for cither transmit or receive operation. The
transmirter configuration would exploit the Icft side of cach of the depicied tuners, with a
A path providing matching Lo the single antenna structure, where the right side of cach
depicted wner would be used for matching provided on the receive path. The switch
would be controlled by the controller, or by some other means, such as from a master
controller of the wireless device, the transceiver chip, or some other logic that instructs
the particular transmitter in the particular band to transmit. Alternatively, the switches
could be controlled by RF sensing, whereby the presence of sufficient level of RIF from
the transmitter (transceiver) chip causcs the switches at the top and the bottom of the
depictions to throw properly.

The active (luned) elements shown in Figure 6a, b, and ¢, suggest that onc or
morc tuncd clements may be used in a wner as disclosed here. For example, onc method
would only use tunable capacitors, which are available from Paratek Microwave. Other
embodiments would use both tunable capacitors and tunable inductors, and still others
may use a combination of tunable and fixed elements in order to provide antenna tuning
of a particular band to a single antenna while providing sufficient RF isolation/rejection
of unwanted bands.

For simplicity, the controller signal in the circuitry shown in Figure 6a, b, and ¢ is
omitted, but it should be clear that such signaling capability exists. Other features have
also been omitted, such as temperature sensors to detcrminc proper electrical

characteristics and calibration of the tuned elements, feedback circuitry (to sense proper
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VSWR, impedence, or acceptable power transfer, sufficient isolation), but these concepts
are well understood by those skilled in the art.

Tt should also be clear that optimization algorithms that determine the values of
multiband tuncrs so as to properly determine each of the active element positions could
be performed by the controller as depicted in this invention disclosure. The optimization
could use pre-set or memorized settings from recent or long tcrm historics of proper
uning values, or could determine, on start up of the wireless device, appropriate values
for the settings of each tuner elements. Such computation techniques, to determine a
matrix of various valucs in a multidimensional problem, are well known and are varied.
"The use of memory to remember presct valucs for various use cases, and (o store new or
recent or past settings of tuner elements, in order to allow the invention to be used in a
power efficient and reliable manner is contemplated here, although memory is not shown
in the drawings. These techniques are well understood in the an.

In addition to the active tuncd clements shown in Figure 6a, b, and ¢, it is possible
to implement the invention using other frequency sclective approaches, such as
reasonably high-q passive circuits (with or without amplification), or using metamatcrials
or transmission linc implementations which may be embedded within one or more
semiconductor layers or substrates, or implemented in lumped element form, or through
active and/or passive circuitry to provide the ability to provide cither receiver or
transmitter anlenna tuning on multiple bands, as described above. Metamaterials are one
way to create frequency selective surfaces and can provide good isloation,as descirbed in
the paper coauthored by L. Ragan, A. Hassibi, T. S. Rappaport, and C. L. Christianson,
entitled “Novel On-Chip Antenna Structures and Frequency Sclective Surface (FSS)
Approaches or Millimeter Wave Devices,” IEEE 66th Vehicular Technology Conference
(VTC), Baltimore, MD, Qct. 1 -3, 2007, pp. 2051-2055. and as described in US patent
publication 20080238801 by Lawrence Ragan, both ol which are lully incorporated here
by reference. Such frequency selective structures and implementations, depending upon
the particular omplementation, may requirc amplificrs or may be of sufficiently low loss
to obviate the need for amplifiers directly at the antenna tuner junction. The controller -
would cause various switches, devices, or series or parallel (or both) combinations of

connections, or would otherwise support voltages or currents to be established in order to
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implement or select the desired tunahility for these various possible implementations, it
being understood that the controller could be designed to work in concert with various
semiconductor propertics, or with cmbedded, distributed or lumped circuitry within the
RF stage or antenna interconnect stage, in order to affect the ability to usc a single
antenna on multiple bands.

As wircless devices begin to evolve to millimeter wave (mmWave) carrier
frequencics at 60 GHz, and cven to frequencies in the 77 to 500 GHz range. and even to
Terahertz frequencies, the need to integrate the tuning and interconnection of a single
antenna to RF circuitry will become even greater. System on a chip (Soc)
implementations of the invention described here will be highly desirable so that a singlc
integrated circuit, with an cmbedded antenna on the integrated circuit (¢hip) or package
or on the case or circuit board of a consumer device (such as a PC, cellphone, television,
vehicle. etc.) may be used for several different frequency bands, or for different portions
of a massively wideband spectrum allocation. For example, 60 Gz devices may well
work from S8 1o 65 GHz, and it will be desirable 10 implement the current invention
across different portions of that band (c.g. the same antenna may need to be tuned for the
58 - 60 GHz portion of the band for one particular application or instancc, and the 62-64
GHz portion of the band for a different application or instance, or may also be used to
tunc to the 77 GHz band or 5.1 - 5.8 GHz band for operations, as well.). Ultrawideband
repeaters, such as described in US patent application 10/919,515 to Rappaport, which is
fully incorporated here by reference, could make use of this, It is undcrstood that the
controller may selectively switch, exit, or cause voltages or currents or switches to be
activated in any particular implementation, and that the single antenna may itself be
designed to have certain desirable propertics or preferential frequency responses at
certain different bands, but which are further improved and made to more efficiently
transfer power (e.g. reduce the Voltage Standing Wave Ratio, increasc cfficicncy, tune
for improved SNR, decrease power or current drain, or improve some other power
transfer metric, all of which are examples of maiching the antenna to the other circuitry
including without limitation the transmitters, receivers, and transceivers) between the

antenna and the transmitter and/or receiver through the disclosed invention.
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It should be evident that the invention contemplated here, while described as a
singlc antcnna, may itsclf be implemented with other antennas or antenna elements or sub
clements to form an antcnna array, including for usc in a MiMO sysiem or beam
switchable array, and that the disclosed invention with singlc antcnna which may have
one or more elements or antennas and which may be implemented in a lumped or
distributed or passive or active or hybrid manner, and may be used in conjunction with
other antennas in various switching, phasing, or active or passive combining tecﬁniques
to form a larger or distributed antenna structure that also works over multiple frequencies.
The invention extends to components such as the tuner and/or controller for implement
the invention. For example, tuners or sets of tuners which are connectable or coupled to
multiple transmitters, receivers, or transceivers {or allowing the simultaneous
transmission or reccption at multiple frequency bands or the ability to use a single
physical structure (e.g., an antenna) for transmission and reception of many different
bands, or controllers or other circuitry for accomplishing the same form a part of this

nvention.



CLAIMS

I claim;

1. A wireless device, comprising:

one or more antennas; and

a plurality of transmitters, receivers or transceivers that operate in one or more
frequency bands,

wherein at least one antenna of said onc or more antcnnas is used by said plurality

of transmilters, receivers or transceivers in a plurality of diffcrent bands.

2. The wircless device of claim 1 wherein said at least one antenna is an actively tuned

antenna.

3. The wireless device of ¢laim | wherein said at least one antenna is tuncd by onc or

more passive clements which arc sclected or interconnected using electronic control.

4. The wireless device of claim 3 wherein said passive elements arc comprised of cither

or both lumped or distributed elements.

5. The wireless device of claim | whercin said at least one antenna is used for
transmilting, receiving, or transmitting and receiving simultancously in said plurality of

different hands.

6. The wireless device of claim 1 further comprising

one or more tuners associated with onc or morc transmitters, receivers or
transceivers of said plurality of transmitters, receivers or transceivers; and

a controller for controlling tuning of the tuner for said at least onc antcnna to

operate in said plurality of diffcrent bands.



7. The wircless device of claim 1 wherein said mobile device is selected from the group
consisting of computcrs, telecphoncs, portable computing or communication devices,
games, wireless post it notes, wircless memory media, RFID tags, vehicles, clothing,

personal data assistants and navigation assistants.

8. A wircless device, comprising:
one or morc antcnnas; and
at least one multiband transmitter, rccciver or transceiver,
a tuner associated with said at least one multiband transmitter, receiver, or
transceiver; and
a controller for controlling tuning of the tuner to a plurality of different bands
wherein at least one antenna of said onc or more antennas is used by said at least

one multiband transmitter, receiver or transceiver in a plurality of different bands.

9. The wircless device of claim 8 said at least one antenna is used for transmitting,
receiving, or transmitting and receiving simultancously in said plurality of different

hands.

10. The wircless device of claim 8 wherein said mobile device is selected from the group
consisting of computers, telephones, portable computing or communication devices,
games, wireless post it notes, wireless memory media, RFID tags, vehicles, clothing,

personal data assistants and navigalion assistants,

11. The wireless device of claim 8 wherein said at Jeast one antenna is an actively tuned

antenna.

12. The wireless device of claim 8 wherein said at least one antenna is tuned by one or

. morg passive clements which are selected or interconnected using electronic control.

13. The wireless device of claim 12'wherein said passive elements are comprised of

either or both lumped or distributed elements.
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14. A wircless device, comprising:

at least one multiband antenna;

at least one multiband transmitter, receiver or transceiver; and

a luner associated with said al least one multiband transmitter, recciver, or
transceiver, said runer matching said at least one multiband antenna (o said at least one

multiband transmitter, receiver or transceiver in a plurality of different bands.

15. The mobile device of claim 14 wherein said at least onc antcnaa is uscd for
transmitting, receiving, or transmitting and receiving simultaneously in said plurality of

diffcrent bands.

16. The wireless device of claim 14 wherein said mobile device is sclected from the
group consisting of computers, telephones, portable computing or conununication
devices, pames, wircless post it notes, wireless memory media, RFID tags, vehicles,

clothing, personal data assistants and navigation assistants.

17, A wircless portable deviee, comprising:

onc or morce antennas radiating or receiving electromagnelic energy at particular
frequency bands, at least one of said onc or morc antcnnas radiating or receiving
electromagneltic energy at a plurality of particular frequency bands;

one or morc components selected from the group consisting of receivers,
transmitters and transceivers, said one or more components connected to said at least onc
of said one or more antennas, whereby

at least one of said one or morc componcents transmits or receives electromagnetic
energy at two or more of said plurality of particular frequency bands, or

lwo or more comnponents lransmit or receive electromagnetic encrgy at two or

more of said plurality of particular frequency bands.
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18. The wireless portable device of claim 17 whercin said wireless portable device is
selected from the group consisting of computers, telephones, personal data assistants, and

navigation assistants.

19. The wireless portable device of claim 17 further comprising one or more tuners
which match electromagnetic energy at a particular frequency band to only one of said

one or more components.

20. The wircless portable device of claim 17 further comprising isolation means for
isolating said one or more components from morc than one particular frequency band of

said plurality of frequency bands.

21, A wircless device component, comprising a tuner or a set of tuners or controller or
other circuitry configurable to be coupled to at lcast one antenna and a plurality of
transmitlers, receivers, or transceivers that operatc at onc or morc frequency bands,
whercin said at least onc antenna is used by said plurality of transmitters, reccivers or

transceivers in a plurality of diffcrent bands.
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ABSTRACT OF THE DISCLOSURE

Wireless devices. and particularly mobile devices such as cellphones, PDAs,
computers, navigation devices, ctc., as well as other devices which transmit or receive
data or other signals at multiple frcquency bands utilize at least one antenna to transmit
and receive and a plurality of different bands (e.g., GSM cellular communication band;
Bluetooth short range communication band; ultrawideband (UWB) communications,
ctc.). These wireless devices can simultaneously transmit or receive at a plurality of
different bands, or simultancously transmit and receive at different bands. ‘The wircless
devices have the ability to use a single physical structure (¢.g., an antenna) for
transmission and reception of many different bands. The antenna can be either actively

tuncd or passively tuned using one or more elements.



PTO/SB/06 (12-04)

Filing Date: 08/14/09 Approved for use through 7/31/2006. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
i fi PTO-875
Substitute for Form PTO-8 12 /541 ’764
APPLICATION AS FILED - PART | OTHER THAN
{Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE (§) FEE ($) RATE ($) FEE ($)
BASIC FEE N/A N/A N/A 82 NIA
(37 CFR 1.16(a), (b), or (c))
SEARCH FEE]
(37 CFR 1.18(K), (i), or (m)) N/A N/A N/A 270 N/A
EXAMINATION FEE
(37 CFR 1.16(0), (p), of (a)). N/A N/A N/A 110 N/A
TOTAL CLAIMS
(37 CFR 1.18() 21 inus20 = 1 x$26 26 OR x§52
INDEPENDENT CLAIMS .
(37 CFR 1.16(h) 5 minus 3 = 2 x$110 220 x$220
if the specification and drawings exceed 100
APPLICATION SIZE sheets of paper, the application size fee due is
FEE $270 ($135 for small entity) for each additional
50 sheets or fraction thereof. See
(87 CFR 1.16(s)) 35 U.S.C. 41(a)(1)(G) and 37 CFR
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(})) 195 390
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 708 TOTAL
PLICATION AS AM - T
APPLICATIO S ENDED - PAR OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
ADDI- ADDI-
< RE;‘:T'Q&NG P,?Enggw PER)E'?RER‘T RATE ($) TIONAL RATE (5) TIONAL
£ AMENDMENT PAID FOR FEE (%) FEE®)
w Total . : P - - OR -
Z | a7 crr 1.160) Minus = X = X =
Z | independent |, . wer _ _ =
& | (a7 cFR 1.16(h) Minus = x = or | *
<« | Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16())) N/A OR N/A
TOTAL OR TOTAL
ADD'T FEE ADD'T FEE
(Column 1) (Column 2) (Column 3) OR
CLAIMS HIGHEST
ADDI- ADDI-
REMAINING NUMBER PRESENT
o AFTER PREVIOUSLY EXTRA RATE ($) :‘é’é"&"' RATE (3) ’T_.'EOEN(‘;')-
s AMENDMENT PAID FOR
w
Total N ) . _ _ OR _
; (37 CFR 1.18()) Minus = X = X =
Independent |, . o = - =
£ | (37 cFr 1.16() Minus = X = or | X =
< Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) NA OR N/A
TOTAL o TOTAL
. ADD'T FEE R ADDT FEE
* If the entry in column 1 is less than the entry in column 2, write “0” in column 3.
** if the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter “20".
*** If the “Highest Number Previously Paid Far" IN THIS SPACE is less than 3, enter “3".
The "Highest Number Previously Paid For” (Total or Independent) is the highest number found in the approprate box in column 1,

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

If you need assistance in completing the form, call 1-800-PT0O-9199 and select option 2.



	30743_12541764_12-18-2012_Issue Notification
	30743_12541764_12-07-2012_Issue Fee Payment (PTO-85B)
	30743_12541764_12-07-2012_Fee Worksheet (SB06)
	30743_12541764_12-07-2012_Electronic Filing System Acknowledgment Receipt
	30743_12541764_09-28-2012_Notice of Allowance and Fees Due (PTOL-85)
	30743_12541764_09-28-2012_Issue Information including classification, examiner, name, claim, renumbering, etc.
	30743_12541764_09-28-2012_Examiner's search strategy and results
	30743_12541764_09-28-2012_Bibliographic Data Sheet
	30743_12541764_09-28-2012_Search information including classification, databases and other search related notes
	30743_12541764_07-21-2012_Supplemental Response or Supplemental Amendment
	30743_12541764_07-21-2012_Claims
	30743_12541764_07-21-2012_Applicant Arguments/Remarks Made in an Amendment
	30743_12541764_07-21-2012_Electronic Filing System Acknowledgment Receipt
	30743_12541764_07-21-2012_Fee Worksheet (SB06)
	30743_12541764_07-16-2012_Amendment/Request for Reconsideration-After Non-Final Rejection
	30743_12541764_07-16-2012_Claims
	30743_12541764_07-16-2012_Applicant Arguments/Remarks Made in an Amendment
	30743_12541764_07-16-2012_Fee Worksheet (SB06)
	30743_12541764_07-16-2012_Electronic Filing System Acknowledgment Receipt
	30743_12541764_07-16-2012_Fee Worksheet (SB06)
	30743_12541764_02-16-2012_Non-Final Rejection
	30743_12541764_02-16-2012_List of references cited by examiner
	30743_12541764_02-16-2012_Search information including classification, databases and other search related notes
	30743_12541764_02-16-2012_Examiner's search strategy and results
	30743_12541764_03-11-2010_Notice of Publication
	30743_12541764_11-30-2009_Filing Receipt
	30743_12541764_11-19-2009_Applicant Response to Pre-Exam Formalities Notice
	30743_12541764_11-19-2009_Miscellaneous Incoming Letter
	30743_12541764_11-19-2009_Oath or Declaration filed
	30743_12541764_11-19-2009_Drawings-other than black and white line drawings
	30743_12541764_11-19-2009_Fee Worksheet (SB06)
	30743_12541764_11-19-2009_Electronic Filing System Acknowledgment Receipt
	30743_12541764_11-19-2009_Placeholder sheet indicating presence of supplemental content in Supplemental Complex Repository for Examiners(SCORE)
	30743_12541764_09-11-2009_Filing Receipt
	30743_12541764_09-11-2009_Notice to File Missing Parts
	30743_12541764_08-14-2009_Transmittal of New Application
	30743_12541764_08-14-2009_Drawings-only black and white line drawings
	30743_12541764_08-14-2009_Oath or Declaration filed
	30743_12541764_08-14-2009_Electronic Filing System Acknowledgment Receipt
	30743_12541764_08-14-2009_Specification
	30743_12541764_08-14-2009_Claims
	30743_12541764_08-14-2009_Abstract
	30743_12541764_08-14-2009_Fee Worksheet (SB06)



