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PETITION TO MAKE SPECIAL BASED ON AGE
FOR ADVANCEMENT OF EXAMINATION UNDER 37 CFR 1.102(c)(1)

Application Information

Application Confirmation Filing

Number Not Yet Assigned | Not Yet Assigned | p.qe December xx, 2022
Qtjr?\rt:]:g(c?s:iiital) 084820-000002USC4 | Art Unit Not Yet Assigned | Examiner Not Yet Assigned
oo | Yannis TSIVIDIS

Title of Invention | POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

Attention: Office of Petitions
An application may be made special for advancement of examination upon filing of a petition showing that theapplicant is
65 years of age, or more. No fee is required with such a petition. See 37 CFR 1.102(c){1) and MPEP 708.02 {Il).

APPLICANT HEREBY PETITIONS TO MAKE SPECIAL FOR ADVANCEMENT OF EXAMINATION IN THIS APPLICATION UNDER
37 CFR 1.102{c){1) and MPEP 708.02 {Il) ON THE BASIS OF THE APPLICANT'S AGE.

A grantable petitionrequires one ofthe following items:
(1) Statement byone namedinventor inthe application that he/she is65 yearsofage, or more; or
(2) Certification by a registered attorney/agent having evidencesuch asa birth certificate, passport, driver's license,
etc. showing one named inventorin the application is 65 years of age, or more.

Name of inventor who is 65 years of age, or older

Given Name Middle Name Family Name Suffix

Yannis TSIVIDIS

A signature of the applicantor representativeis required in accordance with37 CFR 1.33 and 11.18.Pleasesee 37CFR 1.4(d)
for the format of the signature.

Select{1)or{(2):

I:l {1) lamaninventorinthis applicationandlam 65 yearsofage, or more.

l:l {2) lamanattorney oragent registeredto practice before the Patent and Trademark Office, and | certify that | am in
possessionofevidence, and will retain such in the application file record, showing thatthe inventor listed aboveis
65 years ofage, or more.

Date

signature | /Jennifer Hayes/ wvvwmopy | 2022-12-21
wme | Jennifer Hayes e 150,845

This collection of information is required by 37 CFR 1.102(c)(1). The informationis required to obtain or retain a benefit by the public, whichis tofile (and by the
USPTO to process) a petition to make special based on age for advancement of examination. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This
collection is estimated to take 2 hours to complete, including gathering, preparing, and submitting the completed 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 redudng 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, VA 22313-1450. DO NOT SEND
COMPLETED FORMS TO THE CHIEF INFORMATION OFFICER. Submit completed forms electronically over EFS-Web, or mail to: Commissioner for Patents, P.O. Box
1450, Alexandria, VA 22313-1450.

Iif you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requiresthatyou 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 ofthe Act, please
be advised that: (1) the general authority for the collection of thisinformation is 35 U.S.C. 2(b}(2); (2} fumishing of the
information solicited is voluntary; and (3) the prindpal purpose for which the informationis used bythe 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 requestedinformation, the U.S. Patent and Trademark Office may not be able to process and/or examine your
submission, which may resultin termination of proceedings or abandonment ofthe application or expiration of the patent.

The information provided by you inthis 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
disdosed to the Department of Justice to determine whether disclosure of these records is required by the
Freedom of Information Act.

2. Arecord from this systemof records maybedisclosed, as aroutine 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.

3. Avrecord inthissystem of records may be disclosed, as a routine use, to a Member of Congress submitting a
requestinvolving an individual, to whom the re cord pertains, when the individualhasrequested assistance from
the Member with respect to the subject matter of the record.

4. Arecordinthissystemofrecords maybe disclosed, as a routine use, to a contractor ofthe Agency having need
forthe informationin order to performa contract. Recipients ofinformation shallbe required to comply with the
requirements ofthe Privacy Act of 1974, as amended, pursuant to 5U.S.C. 552a(m).

5. Avrecord 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.

6. Arecordinthissystem of records maybe disclosed, as a routine use, to another federalagencyfor purposes of
National Securityreview (35 U.S.C. 181) andfor review pursuant to the Atomic Energy Act (42 U.S.C. 218(c})).

7. Avrecord from thissystemof records maybe disclosed, as a routine use, to the Administrator, General Senices,
orhis/her designee, duringaninspection of records conductedby 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 disdosure shall be made in accordance withthe GSA regulations governing inspection of records
forthis purpose, andanyotherrelevant(i.e., GSA or Commerce) directive. Such disclosure shall not be used to
ma ke determinations about i ndividuals.

8. Avrecord from thissystemof records maybedisclosed, as a routine use, to the public after either publication of
the application pursuantto 35U.5.C. 122(b) orissuance ofa patent pursuant to 35 U.S.C. 151. Further, a re cord
maybe disclosed, subjectto the limitationsof 37 CFR 1.14, as a routine use, to the public if the re cord was filed
inan applicationwhichbecame abandoned orinwhichthe proceedings were terminated a nd which application
is referenced byeither a published a pplication, an application open to public inspectionor an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcementagency, ifthe USPTO becomes aware of a violation or potential violation of lawor regulation.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Yaninis TSIVIDIS Art Unit: Not Yet Assigned

Application No.: Not Yet Assigned Conf No.:  Not Yet Assigned

Filing Date: December 21, 2022 Examiner: Not Yet Assigned

Docket No.: 084820-000002USC4

For: POWER DISSIPATION REDUCTION IN WIRELESS
TRANSCEIVERS

VIA EFS-WEB

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313

INFORMATION DISCLOSURE STATEMENT
Commissioner for Patents:

Applicant attaches hereto a PTO/SB/08a Equivalent listing references of record in U.S.
Application Serial No. 17/407,897, filed August 20, 2021, which is relied upon for an earlier
filing date under 35 U.S.C. §120. Accordingly, copies of references are not submitted pursuant to
37 CF.R. §1.98(d).

Examiner is requested to acknowledge that each of these references has been reviewed in
connection with the present continuation application so that these references are printed on the
cover page of any patent granted on the present application.

This Information Disclosure Statement is being filed after the mailing date of a first
Office Action on the merits. Accordingly, the IDS fee is being paid concurrently. If fees are
believed necessary, the Commissioner is authorized to charge any deficiency or credit any
overpayment to Deposit Account No. 50-4166.

Respectfully submitted,
NIXON PEABODY LLP

/Jennifer Hayes/
Date: December 21, 2022 Jennifer Hayes
Registration No. 50,845

One California Plaza

300 South Grand Avenue, Suite 4100
Los Angeles, CA 90071-3151

Phone: (213) 629-6000

Facsimile: (213) 629-6001

Email: lapatentmb@nixonpeabody.com

4867-5762-1061.1
084820-000002USC4
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PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
STATEMENT BY APPLICANT First N%lmed Inventor Yannis TSIYIDIS
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 1 OF 10 Attorney Docket No. 084820-000002USC4

U.S. PATENT DOCUMENTS

Examiner | Cite Document Number Publication Date ‘ Pages, Columns, Lines Wheye
Initials No. Number - Ki‘nd Code (if known) MM-DD-YYYY Name of Patentee or Applicant Relevant Passages or Relevant Figures
Example: 1,234,567 B1 Appear
Al US 3408587 10-29-1968 LANCASTER
A2 US 4270222 05-26-1981 MENANT
A3 US 4355414 10-19-1982 INOUE
Ad US 4894566 01-16-1990 RUSH
AS US 5001776 03-19-1991 CLARK
A6 US 5020147 05-28-1991 OKANOBU
A7 US 5179724 01-12-1993 LINDOFF
A8 US 5390357 02-14-1995 NOBUSAWA
A9 US 5392457 02-21-1995 DAVIS
Al10 US 5406613 04-11-1995 PEPONIDES
All US 5406635 04-11-1995 JARVINEN
Al2 US 5408697 04-18-1995 PRICE
Al3 US 5412498 05-02-1995 ARSTEIN
Al4 US 5564094 10-08-1996 ANDERSON
AlS5 US 5600271 02-04-1997 ERICKSON

Examiner Signature

Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.

4864-9410-0549.1
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PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
STATEMENT BY APPLICANT First N%lmed Inventor Yannis TSIYIDIS
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 2 OF 10 Attorney Docket No. 084820-000002USC4
Al6 US 5638141 06-10-1997 BAE
A17 US 5661437 08-26-1997 NISHIKAWA
A18 US 5751148 05-12-1998 KENNEDY
A19 US 5809400 09-15-1998 ABRAMSKY
A20 US 5854973 12-29-1998 HOLTVOETH
A21 US 5864760 01-26-1999 GILHOUSEN
A22 US 5867063 02-02-1999 SNIDER
A23 US 5886547 03-23-1999 DUREC
A24 US 5907798 05-25-1999 ABRAMSKY
A25 US 5930692 07-27-1999 PETERZELL
A26 US 5949286 09-07-1999 JONES
A27 US 5995853 11-30-1999 PARK
A28 US 6026288 02-15-2000 BRONNER
A29 US 6081558 06-27-2000 NORTH
A30 US 6100761 08-08-2000 EZELL
A3l US 6134430 10-17-2000 YOUNIS

Examiner Signature

Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.
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PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
STATEMENT BY APPLICANT First N%lmed Inventor Yannis TSIYIDIS
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 3 OF 10 Attorney Docket No. 084820-000002USC4
A32 US 6157668 12-05-2000 GILHOUSEN
A33 US 6175279 01-16-2001 CICCARFELLI
A34 US 6259901 07-10-2001 SHINOMIY A
A35 US 6259928 07-10-2001 VEMBU
A36 US 6298221 10-02-2001 NGUYEN
A37 US 6311048 B1 10-30-2001 LOKE
A38 US 6339711 01-15-2002 OTAKA
A39 US 6351172 02-26-2002 OUYANG
A40 US 6360085 03-19-2002 WALLEY
Ad1 US 6370187 04-09-2002 AGAH
A42 US 6370210 04-09-2002 YAMAMOTO
A43 US 6388525 05-14-2002 BIEN
Ad4 US 6389445 05-14-2002 TSIVIDIS
Ad5 US 6400177 06-04-2002 YOSHIZAKI
Ad6 US 6498926 12-24-2002 CICCARFELLI
A47 US 6509796 01-21-2003 NGUYEN

Examiner Signature

Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.
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PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
STATEMENT BY APPLICANT First N%lmed Inventor Yannis TSIYIDIS
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 4 OF 10 Attorney Docket No. 084820-000002USC4
A48 US 6529069 03-04-2003 KRISHNAPURA
A49 US 6546058 04-08-2004 GILHOUSEN
AS0 US 6577677 06-10-2003 HARA
A51 US 6621339 09-16-2003 TRIPATHI
A52 US 6633550 10-14-2003 GARDENFORS
A53 US 6639447 10-28-2003 MANKU
A54 US 6657498 12-02-2003 PARK
AS55 US 6668028 12-23-2003 WIECK
A56 US 6670901 12-30-2003 BRUESKE
AS57 US 6683492 01-27-2004 KRISHNAPURA
A58 US 6687491 02-03-2004 WIECK
A59 US 6690922 02-10-2004 LINDERMANN
A60 US 6694129 02-17-2004 PETERZELL
A61 US 6697611 02-24-2004 FRANCA-NETO
A62 US 6714557 03-30-2004 SMITH
A63 US 6710651 03-23-2004 FORRESTER

Examiner Signature

Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.
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PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
STATEMENT BY APPLICANT First N%lmed Inventor Yannis TSIYIDIS
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 5 OF 10 Attorney Docket No. 084820-000002USC4
Ao64 US 6724251 04-20-2004 ZIAZADEH
A65 US 6735424 05-11-2004 LARSON
A66 US 6784738 08-31-2004 JIN
A67 US 6801760 10-05-2004 HUTCHINSON
A68 US 6807406 10-19-2004 RAZAVI
A69 US 6819938 11-16-2004 SAHOTA
A70 US 6819939 11-16-2004 MASAMURA
A7l US 6826418 11-30-2004 ADACHI
AT2 US 6870425 03-22-2005 LEIFSO
A73 US 6933779 08-23-2005 LEE
A74 US 6944427 09-13-2005 HAUB
A75 US 6963755 11-08-2005 CHEN
A76 US 6965655 11-15-2005 MOSTOV
A77 US 6993297 01-31-2006 SMITH
A78 US 7016654 03-21-2006 BUGEJA
A79 US 7054605 05-30-2006 GROE

Examiner Signature

Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.
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PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
First Named [nventor Yannis TSIVIDIS
STATEMENT BY APPLICANT , ,
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned

SHEET 6 OF 10

Attorney Docket No. 084820-000002USC4

AS80 US 7076231 07-11-2006 YAMAWAKI
A81 US 7079825 07-18-2006 WIECK
A82 US 7095994 08-22-2006 AYTUR
AS83 US 7130602 10-31-2006 CICCARELLI
A84 US 7149246 12-12-2006 ADAMS
A85 US 7190935 B2 03-13-2007 HECHT
A86 US 7248653 B2 07-24-2007 WIECK
A87 US 7274760 B2 09-25-2007 PALASKAS
AS88 US 7283851 B2 10-16-2007 PERSICO
A89 US 7299021 B2 11-20-2007 PARSSINEN
A90 US 7395087 B2 07-01-2008 WATANABE
A91 US 7592873 B2 09-22-2009 SATOH
A92 US7643439 B2 01-05-2010 KOCHMAN
A93 US 7656933 B2 02-02-2010 KLINKE
A94 US 7778351 B2 08-17-2010 HSU
A95 US RE41582 08-24-2010 LARSON

Examiner Signature

Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.

4864-9410-0549.1
084820-000002USC4

IPR2024-00820
Apple EX1002 Page 9




PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
STATEMENT BY APPLICANT First N%lmed Inventor Yannis TSIYIDIS
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 7 OF 10 Attorney Docket No. 084820-000002USC4
A96 US 9344202 B2 05-17-2016 EDDOWES
A97 US 9350313 B2 05-24-2016 WILHELMSSON
A98 US 9838962 B2 12-05-2017 THETA IP, LLC
A99 US 10524202 B2 12-31-2019 THETA IP, LLC
A100 US 11129097 09-21-2021 THETA IP,LLC
A101 US 20020036519 03-28-2002 KRISHNAPURA
A102 US 20020050861 05-02-2002 NGUYEN
A103 US 20020137478 09-26-2002 MASAMURA
A104 US 20020190796 12-19-2002 PARK
A105 US 20030002452 01-02-2003 SAHOTA
A106) US 20030025623 02-06-2003 BRUESKE
A107 US 20030076168 04-24-2003 FORRESTER
A108 US 20030086383 05-08-2003 BREMER
A109 US 20030100279 05-29-2003 MEDVID
A110 US 20030112059 06-19-2003 KRISHNAPURA
All1l US 20030112060 06-19-2003 KRISHNAPURA

Examiner Signature

Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.
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PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
STATEMENT BY APPLICANT First Named [nventor Yannis TSIVIDIS
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 8 OF 10 Attorney Docket No. 084820-000002USC4
Al112 US 20030117212 06-19-2003 KRISHNAPURA
Al113 US 20030124999 07-03-2003 PARSSINEN
Al14 US 20030169089 09-11-2003 MANKU
Al15 US 20040042572 03-04-2004 PALASKAS
Al16 US 20040077324 04-22-2004 WIECK
A117 US 20040091035 05-13-2004 PALASKAS
A118 US 20040152429 08-05-2004 HAUB
A119 US 20160212700 07-21-2016 THETA IP, LLC
A120 US 20180084492 03-22-2018 THETA IP, LLC
Al121 US 20200120600 04-16-2020 THETA IP, LLC
A122 US 2021038578 12-09-2021 THETA IP, LLC
FOREIGN PATENT DOCUMENTS
. . Foreign Patent Document L Pages, Columns, Lines Where
E;;I?irtrinrller (Ij\llte Country Code-Number-Kind Code 11\’/{11&1}3%10;1\]{);%&{: Name of Patentee or Applicant | Relevant Passages or Relevant T
as o Example: TP 1234567 Al Figures Appear
B1 DE 10026152 C2 02-15-2001 CHEN
B2 EP 0795967 Al 09-17-1997 JANSEN
B3 GB 2362523 A 11-21-2001 CHEN
B4 JP 11-298348 H 10-29-1999 Sony Corporation
Examiner Signature Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.
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PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
First Named Inventor Yannis TSIVIDIS
STATEMENT BY APPLICANT , ,
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
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BS JP 10-106118 A 04-24-1998 TAGAMI
B6 WO 2002035756 A3 05-02-2002 YOSHIZAWA
B7 WO 2002056470 Al 07-18-2002 PALASKAS
B8 WO 2002056558 A3 07-18-2002 PALASKAS
B9 WO 2004017589 Al 02-24-2004 PALASKAS

NON PATENT LITERATURE DOCUMENTS

Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Initials No. | (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city T
and/or country where published.

APARIN, VLADIMIR, et al., "A Highly-Integrated Tri-Band/Quad-Mode SiGe BiCMOS RF-to-Baseband
C1  |Receiver for Wircless CDMA/WCDMNAMPS Applications with GPS Capability", 2002 IEEE International
Solid-State Circuits Conference, Session 14, Cellular RF Wireless, 14.3, (2002)

BEHBAHANI, FARBOD, et al., "A Broad-Band Tunable CMOS Channel-Select Filter for a Low-IF Wireless

C2
Receiver", [EEE Journal of Solid-State Circuits, Vol. 35, No. 4, (April 2000), Pgs. 476-489

3 BEHBAHANI, FARBOD, et al., "Adaptive Analog IF Signal Processor for a Wide-Band CMOS Wireless
Receiver", [EEE Journal of Solid-State Circuits, Vol. 36, No. 8, (Auqust 2001 ), Pgs. 1205-1217

BEHBAHANI, FARBOD, "An Adaptive Scalable 2.4 GHz Frequency Hopping Receiver for Wideband Wireless
C4 |LAN" A dissertation submitted in gartial satisfaction of the reguirements for the degree of Doctor of Philosoi;2ht
in Electrical Engineering, Universitv of California Los Angeles (1999)

BEHZAD, ARYAR., etal, "A 5-GHz Direct Conversion CMOS Transceiver Utilizing Automatic Frequency
C5 | Control for the IEEE 802.11 a Wireless LAN Standard", IEEE Journal of Solid-State Circuits, Vol. 38, No. 12,
(December 2003), Pgs. 2209-2220

CHRISTENSEN, CRAIG L., "A Low Power, Low Datarate Integrated 433MHz Wireless Transceiver in CMOS",

C6
Proceedings of the 15th Biennial Universitv/Government/Industrv Microelectronics Svmoosium (2003), pp. 70-73

DASGUPTA, UDAY, etal., "A CMOS Transmit/Receive [F Chip-Set for WCDMA Mobiles", 2002 [EEE Radio

C7
Freguenct Integrated Circuits Stmi:2osium, MO4A-4, (2002), pp. 195-1 98

Cs GRAY, PR, et al., "Future Directions in Silicon ICs for RF Personal Communications", IEEE 1995 Custom
Integrated Circuits Conference, (1995), Pgs. 83-90

HOLLMAN, TUOMAS, et al., "A 2.7-V CMOS Dual-Mode Baseband Filter for PDC and WCDMA", IEEE

Cc9
Journal of Solid-State Circuits, Vol. 36, No. 7, (July 2001 ), Pgs. 1148-1153

LEE, KANG-YOON, et al., "Full-CMOS 2-GHz WCDMA Direct Conversion Transmitter and Receiver", IEEE

C10
Journal of Solid-State Circuits, Vol. 38, No. 1, (January 2003), pp. 43-53

c11 LEUNG, VINCENT, et al., "Digital-IF WCDMA Handset Transmitter IC in 0.25um SiGe BiCMOS", 2004 [EEE
International Solid-State Circuits Conference, (2004), Pgs. 182-183

Examiner Signature Date Considered

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.
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c12 ORSATTIL PAOLO, et al., "A 20-mA-Receive, 55-mA-Transmit, Single-Chip GSM Transceiver in 0.25-um
CMOS", I[EEE Journal of Solid-State Circuits, Vol. 34, No. 12, (December 1999), PP. 1869-1880

C13 PARSSINEN, AARNO, et al.,, "A 2-GHz Wide-Band Direct Conversion Receiver for WCDMA Applications”,
[EEE Journal of Solid-State Circuits, Vol. 34, No. 12, (December 1999), Pgs. 1893-1903

C14 REYNOLDS, S, etal., "A Direct-Conversion Receiver [C for WCDMA Mobile Systems", Proceedings of the
2002 Bigolar/BiCMOS Circuits and Technology Meeting (2002), pp. 61-64

RUDELL, JACQUES C,, etal., "Recent Developments in High Integration Multi-Standard CMOS Transceivers
C15 | for Personal Communication Systems", Proceedings of the 1998 International Symgosium on Low Power
Electronics and Design 1 (Aug. 10-12, 1998), PP. 149-154

C16 RYYNANEN, JUSSI, et al., "RF Gain Control in Direct Conversion Receivers", [EEE, (2002), Pgs. [V-117 -1V~
120

c17 | SANIELEVICL SERGIO A, etal., "A 900-MHz Transceiver Chipset for Two-Way Paging Applications”, IEEE
Journal of Solid-State Circuits, Vol. 33, No. 12, (December 1998), pp. 2160-2168

C18 SCHUCHTER, WALTER, et al., "A Single Chip FSK/ASK 900MHz Transceiver in a Standard 0.25um CMOS
Technology", 2001 [EEE Radio Frequency Integrated Circuits (RFIC) Svmoosium ( 2001), pp. 183-186

TADJPOUR, SHAHRZAD, "A 900 MHz Dual Conversion, Low-IF CMOS GSM Receiver", A dissertation
C19 | submitted in gartial satisfaction of the reguirements for the degree Doctor of Philosoi;2ht in Electrical
Engineering, Universitt of California, Los Angeles (2001)

20 TASIC, ALEKSANDAR, et al., "Concept of Frequency-Transconductance Tuning of Bipolar Voltage-Controlled
Oscillators", [EEE, (2002), Pgs. 111-555 - 111-558

21 TASIC, ALEKSANDAR, et al., "Concept of Phase-Noise Tuning of Bipolar Voltage-Controlled Oscillators",
IEEE, (2002), Pgs. V-161 - V-164

22 |TSIVIDIS, Y., etal, "Internally Varying Analog Circuits Minimize Power Dissipation”, IEEE Circuits &
Devices Maaazine (January 2003), Pgs. 63-72

23 TSIVIDIS, Y , "Minimising power dissipation in analogue signal processors through syllabic companding”,
Electronic Letters, Vol. 35, No. 21, (October 14, 1999), Pgs. 1805-1807

C24 VAN DEN BOS, CHRIS, et al., "Architecture of a reconfigurable radio receiver frontend using overall feedback",
Electronics Research Laboratory, Delft University of Technology, (2001)

XIONG, WEI, et al,, "An S-band Low-Noise Amplifier with Self-Adjusting Bias for Improved Power
C25 | Consumption and Dynamic Range in a Mobile Environment", 1999 IEEE Radio Freauencv Intearated Circuits
SvmDosium TUE5-4, (1999). pp. 193-196

%6 YOSHIZAWA, ATSUSHI, et al., "An Anti-Blocker Structure MOSFET-C Filter For a Direct Conversion
Receiver", [EEE 2001 Custom Integrated Circuits Conference, (2001 ), Pgs. 5-8

C27 ZARGARI, MASOUD, et al., "A Single-Chip Dual-Band Tri-Mode CMOS Transceiver for [EEE 802.11 a/b/g
WLAN", 2004 IEEE International Solid-State Circuits Conference, (2004), Pgs. 96-97
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid CMB control number.

Attorney Docket Number | 084820-000002USC4

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

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

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

Secrecy Order 37 CFR 5.2:

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

Inventor Information:

Remove
Inventor [1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
+] rannis IrsiviDis ]

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

City | [New York State/Province | NY | Country of Residencd | US

Mailing Address of Inventor:

Address 1 Department of Electrical Engineering

Address 2 Columbia University

City | New York State/Province | F\IY
Postal Code 10027 Countryi | us

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

generated within this form by selecting the Add button. Add

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.
For further information see 37 CFR 1.33(a).

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

Customer Number 06303

Email Address LAPATENTMB@NIXONPEABODY .COM | Add Email | |Remove Email

Application Information:

Title of the Invention POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

Attorney Docket Number| 084820-000002USC4 Small Entity Status Claimed [X

Application Type Nonprovisional v
Subject Matter ility v
Total Number of Drawing Sheets (if any) 15 Suggested Figure for Publication (if any)
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Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 contains a valid OMB control number.

Attorney Docket Number | 084820-000002USC4

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

Filing By Reference:

Only complete this section when filing an application by reference under 35 US.C. 111(c} and 37 CFR 1.57{a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information”).

For the purposes of a filing date under 37 CFR 1.53(b), the description and any drawings of the present application are replaced by this
reference to the previously filed application, subject to conditions and requirements of 37 CFR 1.57(a).

Application number of the previcusly Filing date {YYYY-MM-DD) Intellectual Property Authority or Country
filed application

Publication Information:
[ ] Request Early Publication (Fee required at time of Request 37 CFR 1.219)

Request Not to Publish. | hereby request that the attached application not be published under

35 U.S.C. 122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

Representative Information:

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

Either enter Customer Number or complete the Representative Name section below. If both sections are completed the customer
Number will be used for the Representative Information during processing.

Please Select One: ¢ Customer Number US Patent Practitioner () Limited Recognition (37 CFR 11.9)
Customer Number 106303

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, 365(c), or 386(c) or indicate
National Stage entry from a PCT application. Providing benefit claim information in the Application Data Sheet constitutes
the specific reference required by 35 U.5.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the “Application Number” field blank.

Prior Application Status | Pending - Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

Continuation of 17/407897 2021-08-20

4
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PTO/AIAM4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Cffice; 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 contains a valid OMB control number.

Application Data Sheet 37 CFR 1.76

Attorney Docket Number

084820-000002USC4

Application Number

Title of Invention

POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

Prior Application Status | Patented v
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
17/407897 Continuation of ~| [16/714629 P019-12-13 11129097 2021-09-21
Prior Application Status | Patented - Remove
Application L Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
16/714629 Continuation of ] 15/824841 2017-11-28 10524202 P319-12-31
Prior Application Status | Patented - Remove
Application - Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15824841 Continuation of | hsio80421 016-03-24 9338962 P017-12-05
Prior Application Status | Patented - Remove
Application o Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
15/080421 Continuation of ~| [11/318646 005-12-27 9331728 2016-05-03
Prior Application Status | Patented v Remove
Application . Prior Application Filing Date Issue Date
Number Continuity Type Number (YYYY-MM-DD) Patent Number (YYYY-MM-DD)
11/318646 Continuation of v| [10/784613 2004-02-23 7010330 2006-03-07
Prior Application Status | [Expired -
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)
10/784613 [Claims benefit of provisional ~| 60/451229 P003-03-01
Prior Application Status | Expired v Remove
Filing or 371(c) Date
Application Number Continuity Type Prior Application Number (YYYY-MM-DD)

10/784613

[Claims benefit of provisional -

60/451230

2003-03-01

Additional Domestic Benefit/National Stage Data may be generated within this form

by selecting the Add button.

Add

Foreign Priority Information:

This section allows for the applicant to claim priority to a foreign application. Providing this information in the application data sheet
constitutes the claim for priority as required by 35 U.8.C. 119(b) and 37 CFR 1.55. When pricrity is claimed to a foreign application
that is eligible for retrieval under the priority document exchange program (PDX)I the information will be used by the Office to
automatically attempt retrieval pursuant to 37 CFR 1.55(i)(1) and (2). Under the PDX program, applicant bears the ultimate
responsibility for ensuring that a copy of the foreign application is received by the Office from the participating foreign intellectual
property office, or a certified copy of the foreign prionty application is filed, within the time period specified in 37 CFR 1.55(g)(1).
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L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

084820-000002USC4

Application Number

Title of Invention POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

Application Number Countryi Filing Date (YYYY-MM-DD) Access Code' (if applicable)

Remove

Add button.

Additional Foreign Priority Data may be generated within this form by selecting the

Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition

Applications

[] 18, 2013.

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also
contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March

NOTE: By providing this statement under 37 CFR 1.55 or 1.78, this application, with a filing date on or after March
16, 2013, will be examined under the first inventor to file provisions of the AlA.
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PTO/AIA/4 (11-15)

Approved for use through 04/30/2017. OMB 0651-0032

U.S. Patent and Trademark Cffice; 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 contains a valid OMB control number.

. Attorney Docket Number | 084820-000002USC4
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

Authorization or Opt-Out of Authorization to Permit Access:

When this Application Data Sheet is properly signed and filed with the application, applicant has provided written
authority to permit a participating foreign intellectual property {IP) office access to the instant application-as-filed (see
paragraph A in subsection 1 below) and the European Patent Office {(EPO) access to any search results from the instant
application (see paragraph B in subsection 1 below).

Should applicant choose not to provide an authorization identified in subsection 1 below, applicant must opt-out of the
authorization by checking the corresponding box A or B or both in subsection 2 below.

NOTE: This section of the Application Data Sheet is ONLY reviewed and processed with the INITIAL filing of an
application. After the initial filing of an application, an Application Data Sheet cannot be used to provide or rescind
authorization for access by a foreign IP office(s). Instead, Form PTO/SB/39 or PTO/SB/69 must be used as appropriate.

1. Authorization to Permit Access by a Foreign Intellectual Property Office(s)

A. Priority Document Exchange (PDX) - Unless box A in subsection 2 (opt-out of authorization) is checked, the
undersigned hereby grants the USPTO authority to provide the European Patent Office (EPQ), the Japan Patent Office
{(JPO), the Korean Intellectual Property Office (KIPQ), the State Intellectual Property Office of the People’s Republic of
China (SIPQO)}, the World Intellectual Property Organization (WIPO), and any other foreign intellectual property office
participating with the USPTO in a bilateral or multilateral priority document exchange agreement in which a foreign
application claiming priority to the instant patent application is filed, access to: (1) the instant patent application-as-filed
and its related bibliographic data, (2) any foreign or domestic application to which priority or benefit is claimed by the
instant application and its related bibliographic data, and (3) the date of filing of this Authorization. See 37 CFR 1.14(h)

(1).

B. Search Results from U.S. Application to EPO - Unless box B in subsection 2 {opt-out of authorization) is checked,
the undersigned hereby grants the USPTO authority to provide the EPO access to the bibliographic data and search
results from the instant patent application when a European patent application claiming priority to the instant patent
application is filed. See 37 CFR 1.14(h)(2).

The applicant is reminded that the EPO’s Rule 141(1) EPC (European Patent Convention) requires applicants to submit a
copy of search results from the instant application without delay in a European patent application that claims priority to
the instant application.

2. Opt-Out of Authorizations to Permit Access by a Foreign Intellectual Property Office(s)

A. Applicant DOES NOT authorize the USPTO to permit a participating foreign IP office access to the instant
[ ] application-as-filed. If this box is checked, the USPTO will not be providing a participating foreign IP office with
any documents and information identified in subsection 1A above.

B. Applicant DOES NOT authorize the USPTO to transmit to the EPO any search results from the instant patent
[ ] application. If this box is checked, the USPTO will not be providing the EPO with search results from the instant
application.
NOTE: Once the application has published or is otherwise publicly available, the USPTO may provide access to the
application in accordance with 37 CFR 1.14.
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Attorney Docket Number | 084820-000002USC4

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

Applicant Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title 37 of CFR
to have an assignment recorded by the Office.

Applicant {1

If the applicant is the inventor (or the remaining joint inventor or inventors under 37 CFR 1.45), this section should not be completed.
The information to be provided in this section is the name and address of the legal representative who is the applicant under 37 CFR
1.43; or the name and address of the assignee, person to whom the inventor is under an obligation to assign the invention, or person
who otherwise shows sufficient proprietary interest in the matter who is the applicant under 37 CFR 1.46. If the applicant is an
applicant under 37 CFR 1.46 {(assignee, person to whom the inventor is obligated to assign, or person who otherwise shows sufficient
proprietary interest) together with one or more joint inventors, then the joint inventor or inventors who are also the applicant should be

identified in this section.

® Assignee Legal Representative under 35 U.S.C. 117 Joint Inventor

Person to whom the inventor is obligated to assign. Person who shows sufficient proprietary interest

If applicant is the legal representative, indicate the authority to file the patent application, the inventor is:

vI

Name of the Deceased or Legally Incapacitated Inventor:

If the Applicant is an Organization check here. X

Organization Name IFHETA IP, LLC

Mailing Address Information For Applicant:

Address 1 710 Inglenook Court

Address 2

City Coppell State/Province TX
Country | s Postal Code 75019
Phone Number Fax Number

Email Address

Additional Applicant Data may be generated within this form by selecting the Add button. Add

Assignee Information including Non-Applicant Assignee Information:

Providing assignment information in this section does not substitute for compliance with any requirement of part 3 of Title
37 of CFR to have an assighment recorded by the Office.
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Attorney Docket Number | 084820-000002USC4

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

Assignee 1

Complete this section if assighee information, including non-applicant assignee information, is desired to be included on the patent
application publication. An assignee-applicant identified in the "Applicant Information™ section will appear on the patent application
publication as an applicant. For an assighee-applicant, complete this section only if identification as an assignee is also desired on the
patent application publication.

If the Assignee or Non-Applicant Assignee is an Organization check here. X
Organization Name THETA IP, LLC
Mailing Address Information For Assignee including Non-Applicant Assignee:
Address 1 10 Inglenook Court
Address 2
City Coppell State/Province TX
Countryi Us Postal Code 75019
Phone Number Fax Number
Email Address
Additional Assignee or Non-Applicant Assignee Data may be generated within this form by o

selecting the Add button.

Signature:

NOTE: This Application Data Sheet must be signed in accordance with 37 CFR 1.33(b). However, if this Application
Data Sheet is submitted with the INITIAL filing of the application and either box A or B is not checked in
subsection 2 of the “Authorization or Opt-Out of Authorization to Permit Access” section, then this form must
also be signed in accordance with 37 CFR 1.14(c).

This Application Data Sheet must be signed by a patent practitioner if one or more of the applicants is a juristic
entity (e.g., corporation or association). If the applicant is two or more joint inventors, this form must be signed by a
patent practitioner, all joint inventors who are the applicant, or one or more joint inventor-applicants who have been given
power of attorney (e.g., see USPTO Form PTO/AIA/81) on behalf of all joint inventor-applicants.

See 37 CFR 1.4(d) for the manner of making signatures and certifications.

Signature |/Jennifer Hayes/ Date (YYYY-MM-DD)| 2022-12-21
First Name | [Jennifer Last Name | Hayes Registration Number | 50845
Additional Signature may be generated within this form by selecting the Add button.
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Attorney Docket Number | 084820-000002USC4

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

This collection of information is required by 37 CFR 1.76. 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 23 minutes to complete, including gathering, preparing, and submitting the completed application data
sheet form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require to
complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandna, 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.
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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 tc 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.5.C. 2(b}(2); {2) furnishing of the informaticn 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 tc 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.5.C. 552) and the Privacy
Act (5 US.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine whether the Freedom of
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POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

CROSS-REFERENCES TO RELATED APPLICATIONS
[0001] This application is a continuation of U.S. Patent Application No. 17/407,897, filed
August 20, 2021, currently pending, which is a continuation of U.S. Patent Application No.
16/714,629, filed December 13, 2019, now U.S. Patent No. 11,129,097, which is a continuation
of U.S. Patent Application No. 15/824,841, filed November 28, 2017, now U.S. Patent No.
10,524,202, which is a continuation of U.S. Patent Application No. 15/080,421, filed March 24,
2016, now U.S. Patent No. 9,838,962, which is a continuation of U.S. Patent Application No.
11/318,646, filed December 27, 2005, now U.S. Patent No. 9,331,728, which is a continuation of
U.S. Patent Application Number 10/784,613, filed February 23, 2004, now U.S. Patent No.
7,010,330, which claims the benefit of U.S. Provisional Application Nos. 60/451,229, filed
March 1, 2003 and 60/451,230, filed Marchl, 2003, the disclosures of which are hereby

incorporated herein by reference in their entireties.

BACKGROUND

[0003] The present invention relates to power dissipation reduction techniques for electronic
circuits, for example wireless transceiver integrated circuits.

[0004] Wireless networking is quickly becoming ubiquitous, as desktop, notebook, and
handheld computers are connected to share Internet access and files. Wireless networking cards
compatible with PCMCIA and compact flash form factors are popular for laptops and handhelds
respectively, particularly as mobile users connect to the Internet on the road at coffee shops,
hotels, and airports.

[0005] A downside of this connectivity is a corresponding drain on battery life, especially for
these portable devices. The power consumed by a wireless transmitter and receiver reduces the
usefulness of a device and sends a user on a hunt for an electrical outlet for recharging.

[0006] One reason why this power drain is high is that electronic circuits are typically
designed to function properly under worst-case operating conditions. For a wireless transceiver,
the worst case condition is when a desired signal reception strength is low, while other

transceivers or nearby electronic equipment generate interfering signals and other spurious noise.
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[0007] But a wireless transceiver does not always operate in these worst-case conditions.
For example, a base station, router or access point may be nearby such that the received signal is
strong. Also, there may be no interfering signals, or they may be relatively weak. In these
situations, receiver circuit currents can be reduced below what is necessary for the worst case
condition. If this is done, power dissipation is reduced, and battery life is increased.

[0008] Thus, what is needed are circuits and methods that can adapt to a better-than-worst-

case condition and reduce circuit currents and therefore power dissipation accordingly.

SUMMARY

[0009] Accordingly, embodiments of the present invention provide methods and circuits for
reducing power dissipation in wireless transceivers and other electronic circuits and systems.
Embodiments of the present invention use bias current reduction, impedance scaling, gain, and
other dynamic changes either separately or in combination to reduce power dissipation in
response to better-than-worst case conditions. For example, bias currents are reduced in
response to a need for reduced signal handling capability, impedances are scaled thus reducing
required drive and other bias currents in response to a strong received signal, or gain is varied
and impedances are scaled in response to a low received signal in the presence of no or weak
interfering signals. Alternately, currents may start low and be increased in response to worse-
than-best-case conditions, or they may start at a point in between and vary up or down. These
variations may be made to electronic systems generally, and are particularly suited and discussed
below in the context of a wireless transceiver that may be used in networking devices, cellular
telephones, and other wireless systems.

[0010] An exemplary embodiment of the present invention provides a method of receiving a
signal using an integrated circuit. The integrated circuit includes a signal path having a low-
noise amplifier configured to receive the signal, a mixer having an input coupled to an output of
the low-noise amplifier, and a low-pass filter having an input coupled to an output of the mixer.
The method itself includes determining a first signal strength at a first node in the signal path in
the integrated circuit and dynamically changing an impedance of a component in the signal path
based on the first signal strength.

[0011] A further exemplary embodiment of the present invention provides a method of

receiving a signal using an integrated circuit. The integrated circuit includes a signal path having

4875-2596-5125.1
084820-000002USC4

IPR2024-00820
Apple EX1002 Page 46



a low-noise amplifier configured to receive the signal, a mixer having an input coupled to an
output of the low-noise amplifier, and a low-pass filter having an input coupled to an output of
the mixer. The method itself includes determining a first signal strength at a first node in the
signal path in the integrated circuit and dynamically changing a bias current in the signal path
based on the first signal strength.

[0012] Another exemplary embodiment of the present invention provides a method of
receiving a signal using an integrated circuit. The integrated circuit includes a signal path having
a first circuit and a second circuit having an input coupled to an output of the first circuit. The
method itself includes determining a first signal strength at a first node in the signal path in the
integrated circuit. The first node is before the first circuit in the signal path. The method further
includes dynamically changing a gain of the first circuit based on the first signal strength and
dynamically changing an impedance of a component in the second circuit based on the first
signal strength.

[0013] Still a further exemplary embodiment of the present invention provides a wireless
transceiver integrated circuit including a receiver having a signal path, the signal path including a
low-noise amplifier, a mixer having an input coupled to an output of the low-noise amplifier, and
a low-pass filter having an input coupled to an output of the mixer, as well as a first signal
strength indicator circuit coupled to the signal path and configured to determine a first signal
strength. An impedance in the signal path is configured to be dynamically adjusted in response
to the first signal strength.

[0014] Yet a further exemplary embodiment of the present invention provides a wireless
transceiver integrated circuit. This integrated circuit includes a receiver comprising a signal
path, the signal path having a low-noise amplifier, a mixer having an input coupled to an output
of the low-noise amplifier, and a low-pass filter having an input coupled to an output of the
mixer, as well as a first signal strength indicator circuit coupled to the signal path, and
configured to determine a first signal strength. A bias current in the signal path is configured to
be dynamically adjusted in response to the first signal strength.

[0015] Another exemplary embodiment of the present invention provides a wireless
transceiver integrated circuit. This circuit includes a receiver comprising a signal path, the signal
path having a first circuit; and a second circuit having an input coupled to an output of the first

circuit, as well as a first signal strength indicator circuit coupled to the signal path, and
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configured to determine a first signal strength. A gain of the first circuit is configured to be
dynamically adjusted in response to the first signal strength, and an impedance in the second
circuit is configured to be dynamically adjusted in response to the first signal strength.

[0016] A better understanding of the nature and advantages of the present invention may be

gained with reference to the following detailed description and the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Figure 1 is a block diagram of a wireless transceiver that may benefit by
incorporation of embodiments of the present invention;

[0018] Figures 2A and 2B illustrate examples of desired and interfering signals and noise
that may be received by a circuit in a wireless receiver;

[0019] Figure 3 illustrates what can occur as a maximum signal handling capability is
reduced in the worst-case signal condition;

[0020] Figure 4 illustrates a portion of a receiver consistent with an embodiment of the
present invention;

[0021] Figure 5 illustrates the relationship between a required bias current and a given output
signal for a representative circuit;

[0022] Figure 6 is an example of how a circuit’s impedances may be scaled to reduce drive
currents, and depending on the circuit configuration used, to reduce associated bias currents as
well;

[0023] Figure 7 illustrates how gain may be inserted in a signal path to improve a circuit’s
signal to noise ratio;

[0024] Figures 8A-8D illustrate some of the possible power saving techniques that may be
used when received desired and interferer signals are all at a low power level;

[0025] Figures 9A-9C illustrate one of the possible power saving techniques that may be
used when a received desired signal is strong while all interfering signals are at a low power
level,

[0026] Figures 10A-10C illustrate one of the possible power saving techniques that may be
used when received desired and interferer signals are all at a high power level;

[0027] Figures 11A-11D illustrate one of the possible power saving techniques that may be

used when a received desired signal is weak while one or more interfering signals are strong;
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[0028] Figure 12 is a summary illustrating four different input conditions and some of the
appropriate power-saving changes that may be made in response to those conditions;

[0029] Figure 13 shows how power may be saved as a function of time by employing one or
more of the power saving methods consistent with embodiments of the present invention;

[0030] Figure 14 is a block diagram of a portion of a receiver consistent with an embodiment
of the present invention; and

[0031] Figure 15 is a block diagram of a portion of a transmitter consistent with an

embodiment of the present invention.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0032] Figure 1 is a block diagram of a wireless transceiver that may benefit by
incorporation of embodiments of the present invention. This wireless transceiver may be
designed to send and receive signals consistent with the IEEE 802.11a, 802.11b, 802.11g, or
other signaling standard or combination of standards. This figure, as with all the included
figures, is shown for illustrative purposes only and does not to limit either the possible
embodiments of the present invention or the claims.

[0033] There are three main portions of this transceiver circuit, a receiver, transmitter, and
synthesizer. This transceiver may be completely or partially integrated on a semiconductor chip,
or it may be integrated onto multiple integrated circuits. In a specific embodiment, the circuitry
bounded by dashed line 100 is integrated on a single chip coupled to one or more external
components or circuits. The integrated circuit or circuits forming this wireless transceiver may
incorporate various integrated circuit devices such as a bipolar, CMOS, or BiCMOS devices
made using a silicon, silicon-germanium (SiGe), gallium arsenide or other III-V process, or other
manufacturing process. Embodiments of the present invention may also be applicable to circuits
manufactured using nanotechnology processing.

[0034] The receiver includes a signal path formed by low-noise amplifier 102, I and Q
mixers 104 and 106, low pass filters 108 and 110, and baseband amplifiers 114 and 116. Other
circuitry in the receiver includes received strength indicator 122, automatic gain control circuit

166, baseband gain control circuit 120, tuning circuit 112, and offset cancellation circuit 118.
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[0035] The transmitter includes input up-converter mixers 124 and 126, summing node 176,
which may be conceptual rather than an actual circuit, transmit variable gain amplifier 128, and
power amplifier 130.

[0036] The synthesizer includes a voltage-controlled oscillator 148, which drives I and Q
buffers 154 and 152, prescaler 156, reference clock buffer 142 and divider 158, phase-frequency
detector 160, charge pump 162, and loop filter 146, which in a specific embodiment is formed by
external components.

[0037] Signals are received on an antenna, not shown, and typically pass through an RF
switch and bandpass filter before being received by the low-noise amplifier 102 on line 101. The
low noise amplifier gains the received signal and provides it to quadrature mixers 104 and 106. 1
and Q mixers 104 and 106 down-convert the received signal to baseband by multiplying them
with quadrature versions of the oscillator signal provided by buffers 152 and 154. This down
conversion also produces a high frequency component at a frequency that is equal to the sum of
the frequencies of the received signal and the VCO. This unwanted signal is filtered by low pass
filters 108 and 110, which in turn drive baseband amplifiers 114 and 116. The outputs of
baseband amplifiers 114 and 116 are typically converted to digital signals by analog-to-digital
converters at the front end of a digital signal processing block.

[0038] In the transmit mode, I and Q versions of the signal to be transmitted are provided on
lines 121 and 123 to up-convert mixers 124 and 126. These up-convert mixers multiply the I and
Q portions of the transmit signal by quadrature versions of the VCO signal provided by buffers
152 and 154. The outputs of the up-convert mixers 124 and 126 are summed, and amplified by
transmit VGA 128, which in turn drives power amplifier 130. The output of power amplifier 130
is typically filtered, and passes through the RF switch to the antenna for transmission.

[0039] A reference clock is received and buffered by the reference buffer 142. The VCO
generates quadrature oscillatory signals that are divided by prescaler 156. The reference clock is
typically generated by a crystal or other stable periodic clock source. The phase-frequency
detector 116 compares the phase or frequency (depending on whether the synthesizer is tracking
or acquiring the correct frequency) of the divided VCO signal and the reference clock, or a
divided version of the reference clock, and generates an error signal, which drives the charge
pump 162. The output signal of the charge pump 162 is filtered by the loop filter 146, which is

commonly a lead-lag filter, and which provides a tuning or correction signal to the VCO 148.
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[0040] Embodiments of the present invention may be used to reduce the power dissipation of
one or more of these included circuits. For example, the power dissipation in the low-noise
amplifier 102, down-convert mixers 104 and 106, low pass filters 108 and 110, or baseband
amplifiers 114 and 116 may be optimized. Also, power dissipation in up-convert mixers 124
126, variable gain amplifier 128, and power amplifier 130 may also be optimized. Similarly,
VCO 148 and prescaler 156 currents may be adjusted. Embodiments of the present invention
may also be applied in other circuits which may be included in other integrated circuit receivers,
transmitters, transceivers, or other electronic circuits or systems.

[0041] When a receiver is actively receiving a desired signal, each block in the signal path
has at its input the desired signal as well as noise and possibly interfering signals. The desired
signal is the useful, information-carrying portion of a received signal. The noise may be thermal,
shot, or other noise generated on the integrated circuit, in addition to received noise generated by
sources external to the chip. The noise at the input of a block may be referred to as the
equivalent input noise. The interfering signal or signals, or interferers, may be generated by
similar transceivers, or other electrical equipment, circuits, or systems.

[0042] Figures 2A and 2B illustrate examples of desired signals, interferers, and noise that
may be received by one of the various circuits in a wireless receiver. In each of these figures, the
signal strength is plotted along a Y-axis 204 or 254 as a function of frequency along an X-axis
202 or 252. In the example of Figure 2A, a received desired signal 206 is large in comparison to
interfering signals 208 and 210. In these examples, two interfering signals are shown for
illustrative purposes, though there may be no such signals, one such signal, or more than two
such signals in the frequency range of interest. Also, while for these examples the interferers are
shown as being at a higher frequency than the desired signal, there may be one or more
interferers at higher or lower frequencies as the desired signal. In this specific example, the
acceptable noise floor 214 is relatively high, while maximum signal handling capability Smax
212 (that is the maximum signal power that can be handled with an acceptably low distortion)
needs only to be high enough to accommodate the desired signal. For this specific example, the
circuit receiving this input spectrum only requires a relatively small dynamic range for proper
operation, that is the range between Smax 212 and the noise floor 214 is relatively small.

[0043] Conversely, in the example shown in Figure 2B, the desired signal 256 is relatively

weak compared to the large interferers 258 and 260. In this example, the noise floor 264 should
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be relatively low so as to prevent an unacceptable level of error in the recovery the desired signal
256. The maximum signal handling capability Smax 262 should be relatively high to
accommodate the large interferers in order to avoid the creation of intermodulation products as
described below. Accordingly, in this specific example, the circuit receiving this input spectrum
should have a large dynamic range, particularly in comparison to the example of Figure 2A.
[0044] It should be noted that the noise level or noise floors shown in these and the other
included figures is the noise density integrated over the bandwidth of interest. For simplicity and
comparison, this level is shown as a horizontal line, and is not meant to imply noise density.
[0045] Often in wireless receivers, a circuit at different times will receive an input spectrum
similar to those shown in Figures 2A and 2B. The input spectrum of Figure 2B is generally
considered the worst-case input signal, and typical design methodology involves designing a
receiver for this condition, specifically the weakest desired signal accompanied by largest
interference level. Circuit impedances and currents are set such that the noise floor 264 is
sufficiently low for an acceptable bit-error rate, while bias currents are set sufficiently high for
the required Smax 262.

[0046] Conversely, the input spectrum in Figure 2A is that of the best-case input signal,
specifically, a robust desired signal accompanied by no or low-level interferers. In this case, the
noise floor 214 may be allowed to rise, while the maximum signal handling capability Smax 212
may be reduced. When this is done, the receiver circuit may save significant power. For
example, the circuit’s impedances may be increased, thus reducing required drive currents.
Similarly, bias currents may be lowered, thus reducing the maximum signal in handling
capability.

[0047] The minimum power dissipation for a circuit is proportional to the required maximum
signal-to-noise ratio, which is the ratio between Smax 212 or 262 and N 214 and 264. Thus, a
circuit receiving an input similar to the one shown in Figure 2A can dissipate less power than
one receiving the input as shown in Figure 2B, while still achieving an acceptable bit-error rate.
[0048] Figure 3 illustrates what can occur when the maximum signal handling capability
Smax 314 is reduced in the worst-case condition, that is when a weak desired signal 306 is
accompanied by large interferers 310 and 312. Again, signal strength is plotted along a Y-axis
304 as a function of frequency along X-axis 302. In this specific example, Smax 314 is reduced

below the peak levels of the interferers 310 and 312. Since Smax is low, the circuit cannot
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handle the interferers linearly. The resulting nonlinearities lead to a mixing of the interferers and
the creation of intermodulation products 308 (for example, a third-order intermodulation
distortion, IM3), one of which in this example occurs at the same frequency as the desired signal
306. As can be seen, if the intermodulation products 308 become excessive, the received signal
bit error rate may become excessive, and the desired signal 306 may be lost. Accordingly, while
Smax may be lowered even under some unfavorable conditions in order to reduce power, care
should be taken to avoid corruption of the received desired signal.

[0049] Figure 4 illustrates a portion of a receiver consistent with an embodiment of the
present invention. Included is a filter 430. An optional gain element 420 is placed in front of the
filter 430 in order to increase signal levels. Signal strength indicator circuits 440 and 450 are
connected to input line 410 and output line 460. In this specific example, the input signal
spectrum on line 410 is shown as desired signal 412 and interferers 414 and 416. The signal
spectrum at the output line 460 is shown as desired signal 462 and interferers 464 and 466. The
signal strength indicators 440 and 450 do not provide information as to the relative sizes of the
desired and interfering signals. Rather, a cumulative signal level is provided at their outputs.
For example, the first signal strength indicator 440 outputs a level corresponding to the sum of
desired signal 412 and interfering signals 414 and 416, while the second signal strength indicator
450 provides a signal level corresponding to the sum of desired signal 462 and interfering signals
464 and 466. In this specific example, the gain of the gain and filter circuit combinations is
shown as approximately one, while the interfering signals 414 and 416 signal levels are reduced.
[0050] A comparison of the signal levels provided by the signal strength indicators 440 and
450 indicates that much of the combined received signal on line 410 has been filtered.
Accordingly, it may be deduced that large interfering signals present at the input are being
filtered by the filter 430. From this information, as will be shown in greater detail below, the
bias, impedance, and gain of the gain stage 420 and filter 430 combination may be optimized to
reduce power dissipation.

[0051] There are several real world situations where the received signal is better than the
worst-case condition such that power can be saved. For example, large interferers may be

present only part of the time, that is, on a temporary or transient basis. The interfering
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equipment may be some distance from the transceiver, or it may be operating in the low power
mode. Also, the desired signal may be very strong as compared to the noise and interferers, for
example a hub, router, or access point may be nearby.

[0052] Some transceivers consistent with embodiments of the present invention are designed
to work with more than one data transfer specification or standard. In this case, when a
transceiver is operating in a mode having a lower data rate, the power saving techniques
described here may be employed.

[0053] Figure 5 illustrates the relationship between a required biased current 516 for a given
output signal 514 for a representative circuit 510. If the output signal current level is relatively
low, such as the output current shown as 526, the corresponding bias current 528 may be low.
Conversely, if the output signal current level is larger as with the example 536, the
corresponding bias current level 538 should also be high. Accordingly, if a bias current is
initially set high to handle large a large input signal, for example a large interferer, this current
may be reduced if the input signal is smaller.

[0054] There are many ways by which these bias currents can be reduced. For example, the
current may be generated by placing a voltage across a resistor by applying a bias voltage to the
base of a device whose emitter is connected to ground through a resistance. In this case, the
resistor may be increased by opening switches across portions of the resistance, or lowering the
bias voltage applied at the base. Several ways in which this may be done will be readily
understood by one skilled in the art.

[0055] Figure 6 is an example of how a circuit’s impedances may be scaled to reduce drive
currents, and, depending on the circuit configuration used, associated bias currents as well. A
driver 612 has aload R 614 and C 616. The frequency response of this circuit is the same as that
seen by driver 622, which drives an impedance of 2R 624 and C/2 626. But the impedance of
the load seen by driver 622 is double that seen by 612, thus the output current required by the
driver 622 is reduced by one-half.

[0056] As an example, the output stage of each of these drivers may be a Class A emitter
follower formed by an emitter follower connected to a current source. When the outputs are
driven high, the emitter of driver 622 need supply only one-half the drive current as driver 612.

In this way, an impedance can be scaled in order to decrease a circuit’s required drive current.
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[0057] Also, the discharge current for driver 622 is only one half that of driver 612 for a
given negative-going slew rate. Thus, the current source of 622 may be reduced by the same
factor of one-half as compared to driver 612. In this example, the bias current, that is the current
in the pull-down current source can be reduced. Many other examples where drive currents and
possibly bias currents may be reduced will be appreciated by one skilled in the art.

[0058] Figure 7 illustrates another degree of freedom that made be employed to reduce
current levels in a transceiver. Specifically, a gain element 720 may be inserted in front of a
circuit block 730 in order to improve the combined circuit’s signal-to-noise ratio by a factor
equal to the gain of the inserted gain block. This is particularly useful when large interferers are
absent and the desired received signal is moderate or low. Specifically, gain is added to the
signal while impedances are increased, which raise the noise floor. In this way, a given signal-
to-noise ratio may be maintained while the power is decreased.

[0059] The gain of such an element may be varied by increasing a current in a differential
pair or increasing a load resistance using switches. Many other examples where the gain of this
element may be varied will be appreciated by one skilled in the art.

[0060] These variables, or degrees of freedom, specifically reducing bias currents, increasing
impedances, and increasing gain may be used as in the following examples.

[0061] Figure 8A is a block diagram of a functional block 820 and optional gain element 810
in accordance with an embodiment of the present invention. Functional block 820, like the
functional blocks in the following diagrams, may be a filter, mixer, amplifier, or other circuit or
circuits in a wireless transceiver or other electronic circuits or system. An input signal is
received on line 812 by the optional gain element 814. When the optional gain block 810 is not
used, the input signal may be received directly by the function block 820. The gain of the
optional gain element 812 is controlled by a gain control signal on line 814. The functional
block receives an output signal from the optional gain element 810 and provides an output
VOUT on line 822. The lines in this and the other included figures may be one or more lines,
depending on whether single-ended, differential, or other type of signaling is employed.

[0062] One or more impedances are under control of signals on impedance control lines 824.
Similarly, one or more bias currents in the function block are under control of one or more
signals on bias control lines 826. These various control lines may be logic signals, analog

signals, voltage or currents lines, or other signal or bias lines. In other embodiments of the
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present invention, the gain control element 810 may be included in the function block 820. Also,
various embodiments may not incorporate either or both the impedance control and bias control.
[0063] Figure 8B is an example input that may be present on line VIN 812. In this example,
a desired signal 836 is relatively weak, as are interfering signals 837 and 838. The initial bias
and circuit configuration is such that the noise floor 833 and maximum signal handling capability
Smax 831 are adjusted for worst case conditions. The circuit of Figure 8A, as with all the
circuits described here, receives noise at its input which may be referred to as input equivalent
noise or input referred noise. Additionally, the circuit of Figure 8A generates noise which is
added to the input referred noise. Depending on the gain characteristics of the circuitry, the
output noise at various frequencies may be greater than, equal to, or less than the input referred
noise. For simplicity, the noise floor and maximum signal handling capability Smax, in this and
the other figures, are shown as straight lines, though the noise and Smax are typically curved as a
function of frequency.

[0064] That the input spectrum is as shown in Figure 8B can be determined, for example, by
low signal strength indications on line VIN 812 and VOUT 822. That is, a low level signal
strength indication on line VIN 812 indicates that no portion of the input signal is particularly
large.

[0065] For this exemplary input, there are at least two methods by which the power
dissipation for this circuitry may be reduced. Depending on the exact circuits and structures
used, one of these methods may be preferred.

[0066] In Figure 8C, the bias current is decreased, thereby lowering the maximum signal
handling capability 841 as compared to 831, closer to the desired and interfering signal levels.
Again, the bias currents in the function block 820 may be reduced by switching impedances that
appear across a voltage thereby changing a resulting bias current, by reducing a voltage at the
gate of a MOS or base of a bipolar transistor, or by other methods.

[0067] In Figure 8D, a second method of reducing power dissipation in the function block
820 is employed. Specifically, Smax 851 is held constant as compared Smax 831. The desired
and interfering signals are amplified such that they are closer to the available signaling handling
capability 851. Also, the noise floor 853 is raised as compared to noise floor 833 in Figure 8B.
Specifically, the noise contributed by the function block 820 is increased, such that the noise at

its output is increased to noise floor 853. This is done by increasing one or more impedance in
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function block 810, such that drive currents inside that block are reduced. Depending on the
exact configuration, this may also allow some biasing currents to be reduced, while maintaining
the maximum signal handling capability 851 at a sufficient level. Alternately, these two methods
of reducing power dissipation in function block 820 may be done in combination.

[0068] The included examples are explained for the exemplary situation where biasing and
other parameters are set for worst-case conditions, and then changed to save power when it is
discovered that the conditions are better-than-worst case. Alternately, the bias currents and other
parameters may be set for maximum power savings, or an intermediate point, and the power can
be adjusted from there.

[0069] Figure 9A illustrates a block diagram including an optional gain element 910 and
function block 920. Again, an input signal is received on line 912 by optional gain element 910
which in turn drives function block 920. The function block provides an output VOUT on line
922, and receives impedance and bias control signals on lines 924 and 926.

[0070] Figure 9B shows the spectrum for what may be considered a best-case received
signal. Specifically, the desired signal 936 is strong, while the interfering signals 937 and 938
are relatively weak. This may be determined, for example, by detecting a large signal level at the
input line VIN 812 and a large signal level after a filter, since these readings would indicate that
a large signal is received, but that it is at the desired signal frequency.

[0071] The maximum signaling capability 931 and noise floor 933 are shown as being set for
the worst case conditions. In this case, the noise floor 933 is lower than the maximum allowed
for proper signal reception. Accordingly, one or more impedance in the function block 920 may
be increased, such that the noise floor 943 rises as shown in Figure 9C. In this way one or more
the driving currents in the function block 920 may be reduced. Similarly, since the drive current
is reduced, one or more bias current may also be reduced, depending on the exact circuit
configuration.

[0072] Figure 10A illustrates a block diagram showing an optional gain element 1010
driving a function block 1020. An input signal is received by the gain element 1010 on line
1012, and an output is provided by function block 1020 on line VOUT 1022. One or more gain
control signals present on lines 1014 control the gain of gain control element 1010, while one or
more impedance and bias control signals are received by the function block 1020 on line to 1024

and 1026.
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[0073] Figure 10B illustrates a received signal that may be received on line VIN 1012, In
this example, the desired signal 1036 and interferers 1037 and 1038 are each relatively large.
This may be determined, for example, by detecting a large signal level at the input line VIN 812
and a smaller signal level after a filter, since these readings would indicate that a large signal is
received, but that interferers are being reduced.

[0074] As before, in this example, the noise floor 1033 and maximum signal handling
capability 1031 are initially set for the worst case conditions. Since the desired signal is
relatively large in this case, the noise floor may be allowed to rise, a shown by noise floor 1043
in Figure 10C. Since the desired signal 1046 and interferers 1047 are large, the maximum signal
handling capability Smax 1041 remains constant. Again, the noise floor is increased by
increasing impedances in the function block 1020. This reduces the required drive current, and
may also allow for a reduction in bias currents.

[0075] Figure 11A illustrates a block diagram including an optional gain element 1110 and
function block 1120 in accordance with an embodiment of the present convention. An input
signal is received on line 1112 by the optional gain control element 1110, while an output signal
is provided by the function block 1120 on line VOUT 1122. Gain, impedance, and bias control
signals are received on lines 1114, 1124, and 1126.

[0076] Figure 11B is an exemplary input signal that may be received by the gain control
element 1110 on line VIN 1112. In this specific example, the desired signal 1136 is relatively
low or weak while the interfering signals 1137 and 1138 are large. This may be determined, for
example, by detecting a large signal level at the input line VIN 812 and a much smaller signal
level after a filter, since these readings would indicate that a large signal is received and that
large interferers are being reduced such that the resulting signal, the desired signal, is relatively
weak.

[0077] Again, the maximum signal handling capability 1131 and noise floor 1133 are
initially set for worst case conditions. If the desired signal is sufficiently low, while the
interferers are sufficiently high, power savings may not be achievable over the worst case
settings, since this is in fact the worst case condition. But, if the desired signal is somewhat
larger than the worst case condition, then power may be saved in at least two different ways.
[0078] For example, Figure 11C shows the maximum signal handling capability 1141 being
lowered. In this case, the interfering signals 1147 in 1148 began to clip and distort, thereby
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creating intermodulation products 1145, which distort the desired signal 1146. So long as care is
taken to not corrupt the desired signal 1146 beyond an acceptable limit, typically measured by a
bit-error rate, power may be reduced in this way.

[0079] Similarly, in Figure 11D, the noise floor 1153 is raised somewhat, thereby saving
power. Again, this may be done so long as the noise floor is not sufficiently high that the system
bit-error rate becomes unacceptable.

[0080] Figure 12 is a summary of the above four examples. The received signal strengths are
shown in column 1210, while appropriate power saving responses are listed in column 1220.
Specifically, in row 1230, the desired signal and interferer signal strengths are both weak or
small. In this case, proper responses include decreasing Smax, or increasing one or more circuit
impedances while increasing the circuit gain. Depending on the exact circuit configuration, one
of these options may be preferred over the other. Alternately, they may be done in combination,
or done in combination with other power saving techniques. Also, in some specific
embodiments, when both desired signal and interferer signal strengths are small, the gain may
need to be increased while the impedance is maintained or not increased in order to keep the
noise floor low.

[0081] In row 1240, the desired signal strength is strong or large, while the interfering
signals are small. In this case, an appropriate response is to increase one or more of the circuit
impedances. Again, depending on the exact circuit in question, one or more of the bias currents
may also be reduced.

[0082] In row 1250, both the desired signals and interfering signal strengths are large.
Again, in this case an appropriate response is to increase one or more of the circuit impedances.
[0083] In row 1260, the received desired signal strength is weak or small, while the
interfering signals are large. Since this is the worst case situation for which the circuit is
designed, substantial power savings are difficult to achieve. However, again, if the received
signal is above a minimum level necessary for proper operation, some distortion of the
interferers or raising of the noise floor may be acceptable.

[0084] It should be noted that not all possible signal conditions are listed here. For example,
either the signal or interferer may be of a relatively medium strength, or the interferer may be
absent. Also, these terms are for exemplary purposes and are not meant to convey specific signal

conditions, but rather are only qualitative. The proper response to a specific condition depends
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on the embodiment of the present invention, the particular circuit topology, the requirements of
the signaling standard used, as well as other constraints.

[0085] Figure 13 is an example shown how power may be saved as a function of time by
employing one or more of these methods consistent with embodiments of the present invention.
Power is plotted along a Y-axis 1304 as a function of time along X-axis 1302. Conventional
worst case design would fix power dissipation at line 1310. As can be seen, dynamic power
dissipation 1320 under the control of variable gains, impedances, biasing, or combination
thereof, allows for a lower average power 1330 as compared to the power dissipated 1310 by the
conventional design.

[0086] Figure 14 is a block diagram of a portion of a receiver consistent with an embodiment
of the present invention. Included are low-noise amplifier 1410, mixer 1420, gain stage 1430,
filter 1440, AGC amplifier 1450, and VCO 1460. Signal strength detection is done at the output
of the low-noise amplifier by signal strength indicator 1470, at the output of the mixer by signal
strength indicator 1472, and at the output of the filter by signal strength indicator 1474. The
outputs of the signal strength indicator circuits are received by the computational circuit 1470,
which in turn controls gain and power control circuits 1480 and 1485. Power and gain control
circuits 1480 and 1485 control the gain, biasing, and impedance levels of the circuits in the
receiver signal path. Also, the gain and power control circuits may control the same parameters
in the VCO 1460. This figure is greatly simplified for purposes of explanation. For example, the
quadrature nature of the mixers and following circuits are not shown. Also, power-down and
start-up circuits are not included.

[0087] The current level in the low-noise amplifier determines a multitude of parameters
including voltage gain, linearity, input impedance matching, and noise figure. When conditions
are better than worst-case, some of these parameters may be relaxed while maintaining an
acceptable bit-error rate, thus saving power.

[0088] The bias current in the mixers effect that block’s noise figure and linearity. Care is
taken in reducing power in this block so as not to increase nonlinearities, particularly the third-
order nonlinearity as measured by 1133, the third-order intercept point, beyond an acceptable
limit.

[0089] A key parameter of the VCO is phase noise, an increase in which increases the

sidebands on either side of the oscillation signal. During transmission, the phase noise should be

16
4875-2596-5125.1
084820-000002USC4

IPR2024-00820
Apple EX1002 Page 60



kept low to avoid interference with adjacent channels and for preserving modulation information.
[0090] During reception however, if the conditions are better than worst case, the phase
noise requirement for the VCO is relaxed, and power can be saved consistent with embodiments
of the present invention. The achievable phase noise power spectral density is approximately
inversely proportional to the bias current used. Thus, when low phase noise is not required
during reception, bias current in the VCO can be reduced.

[0091] Most of the power savings in a transceiver in accordance with embodiments of the
present invention is achieved in the receiver portion. Additional power may be saved in the
transmitter section.

[0092] Figure 15 is a block diagram of a transmitter portion consistent with an embodiment
of the present invention. Included is a signal path formed by gain stage 1510 and power
amplifier 1520. The output power level is sensed by output level sensing circuit 1550, which in
turn adjusts the biasing of the power amplifier 1520 through the power control circuit 1540.
Additionally, a transmitter level control signal is received by power control circuits 1530 and
1540, which in turn control the biasing of gain stage 1510 and power amplifier 1520. Gain
control circuit 1560 also adjusts the gain of gain stage 1510 and power amplifier 1520.
Additional circuitry that varies impedances in each of these circuits may also be included.

[0093] Since the gain, impedance and biasing of these blocks are being dynamically varied,
care must be taken to not negatively affect the signal being processed. For example, specific
embodiments of the present invention perform some or all of these variations during preamble.
Also, as changes occur, the circuits in some embodiments are limited such that they may only
adapt to an improvement in conditions after frames are completed. If conditions worsen, the
circuits may be allowed to change in order to save the data. Alternately, a system may be
manually calibrated, for example at set up, and when the network configuration is changed.
[0094] The above description of specific embodiments of the invention has been presented
for the purposes of illustration and description. It is not intended to be exhaustive or to limit the
invention to the precise form described, and many modifications and variations are possible in
light of the teaching above. The embodiments were chosen and described in order to best
explain the principles of the invention and its practical applications to thereby enable others
skilled in the art to best utilize the invention in various embodiments and with various

modifications as are suited to the particular use contemplated.
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CLAIMS

What is claimed is:

1. A system for power dissipation reduction in a wireless receiver of a battery powered
portable wireless device, and a corresponding reduction in a drain on battery life of the battery
powered portable wireless device, the system comprising:

the wireless receiver configured to receive a wireless signal having a desired signal and
an interferer signal;

the wireless receiver comprising a plurality of circuits, wherein the plurality of circuits
comprise a receiver signal path and at least a circuit configured to determine a signal level of the
interferer signal and a signal level of the desired signal; and

wherein when the desired signal level is greater than the interferer signal level, and both
the desired and interferer signal levels are greater than the noise floor, an impedance affecting
the receiver signal path is dynamically increased until the noise floor is greater than the interferer
signal level but still less than the desired signal level, whereby one or more drive currents are

reduced, thereby reducing power consumption.

2. The system of claim 1, wherein the reduction of power consumption increases a time

interval between required recharging of the battery.

3. A system for power dissipation reduction in a wireless receiver of a battery powered
portable wireless device, and a corresponding reduction in a drain on battery life of the battery
powered portable wireless device, the system comprising:

the wireless receiver configured to receive a wireless signal having a desired signal and
an interferer signal;

the wireless receiver comprising a plurality of circuits, wherein the plurality of circuits
comprise a receiver signal path and at least a circuit configured to determine a signal level of the

interferer signal and a signal level of the desired signal; and
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wherein when the desired signal level and the interferer signal level are both large, an
impedance affecting the receiver signal path is dynamically increased causing the noise floor to

be increased, thereby reducing power consumption.

4. The system of claim 3, wherein dynamically adjusting an impedance is done

consistently with the maximum signal handling level.

5. The system of claim 3, wherein the reduction of power consumption increases a time

interval between required recharging of the battery.

6. A system for power dissipation reduction in a wireless receiver of a battery powered
portable wireless device, and a corresponding reduction in a drain on battery life of the battery
powered portable wireless device, the system comprising:

the wireless receiver configured to receive a wireless signal having a desired signal and
an interferer signal;

wherein the wireless receiver comprises a plurality of circuits, wherein the plurality of
circuits comprise a receiver signal path and at least a circuit configured to determine a signal
level of the interferer signal and a signal level of the desired signal; and

wherein when the desired signal level is smaller than the interferer signal level but larger
than a worst case condition, a bias affecting the receiver signal path is dynamically reduced

causing the maximum signal handling level to be lowered, thereby reducing power consumption.

7. The system of claim 6, wherein when the bias affecting the receiver signal path is
dynamically reduced, the maximum signal handling level is caused to be lowered to below the

interferer signal level, consistent with the noise floor.

8. The system of claim 6, wherein the reduction of power consumption increases a time

interval between required recharging of the battery.

9. The system of claim 6, wherein the bias affecting the receiver signal path being

dynamically reduced is caused at least in part by dynamically varying an impedance.
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10. A system for power dissipation reduction in a wireless receiver of a battery powered
portable wireless device, and a corresponding reduction in a drain on battery life of the battery
powered portable wireless device, the system comprising:

the wireless receiver configured to receive a wireless signal having a desired signal and
an interferer signal;

the wireless receiver_comprising a plurality of circuits, wherein the plurality of circuits
comprise a receiver signal path and at least a circuit configured to determine a signal level of the
interferer signal and a signal level of the desired signal; and

wherein when the desired signal level is greater than the interferer signal level and both
the desired and interferer signal levels are greater than the noise floor, an impedance affecting
the receiver signal path is dynamically increased until the noise floor is greater than the interferer
signal level but still less than the desired signal level, whereby one or more drive currents are

reduced, thereby reducing power consumption.

11. The system of claim 10, wherein the reduction of power consumption increases a

time interval between required recharging of the battery.

20
4875-2596-5125.1
084820-000002USC4

IPR2024-00820
Apple EX1002 Page 64



ABSTRACT OF THE DISCLOSURE

Methods and circuits for reducing power dissipation in wireless transceivers and other
electronic circuits and systems. Embodiments of the present invention use bias current
reduction, impedance scaling, and gain changes either separately or in combination to reduce
power dissipation. For example, bias currents are reduced in response to a need for reduced
signal handling capability, impedances are scaled thus reducing required drive and other bias
currents in response to a strong received signal, or gain is increased and impedances are scaled in

response to a low received signal in the presence of no or weak interfering signals.
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The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 18/086,603
Projected Publication Date: 04/27/2023
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PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES
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business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
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community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

In re Application of

TSIVIDIS, YANNIS :

Application No. 18/086,603 : DECISION ON PETITION
Filed: 21 Dec 2022 :

For: POWER DISSIPATION REDUCTION

IN WIRELESS TRANSCEIVERS

This is a decision on the petition under 37 CFR 1.102(c)(1), filed December 21, 2022, to make
the above-identified application special based on applicant’s age as set forth in MPEP § 708.02,
Section II.

The petition is GRANTED.

A grantable petition to make an application special under 37 CFR 1.102(c)(1) and MPEP §
708.02, Section II: Applicant’s Age must be accompanied by evidence showing that at least
one of the applicants is 65 years of age, or more, such as a birth certificate or a statement by
applicant. No fee is required.

The instant petition includes a statement from the Attorney for Inventor Yannis Tsividis,
attesting to being 65 years of age or more. Accordingly, to the extent that this application
was not already considered special, this application has been granted special status.

Telephone inquiries concerning this decision should be directed to Tamie Jarrett at (571)
270-1309.

All other inquiries concerning either the examination or status of the application should be directed to
the Technology Center.

/TAMIE K. JARRETT/
Paralegal Specialist, OPET
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Application No. Applicant(s)

18/086,603 TSIVIDIS, Yannis
Office Action Summary Examiner ArtUnit | AIA (FITF) Status
QUOCHIEN B VUONG 2645 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice address --
Period for Reply
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date of this communication.

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any earned patent term
adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 12/21/2022.
03 A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon
2a)(] This action is FINAL. 2b) ¥ This action is non-final.

3)(J 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.

4)[0) Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under £x parre Quayte, 1935 C.D. 11,453 O.G. 213.

Disposition of Claims*
5) Claim(s) 1-11 is/are pending in the application.

5a) Of the above claim(s) _____is/are withdrawn from consideration.
6) (J Claim(s) ____is/are allowed.
7) Claim(s) 1-11 is/are rejected.
8) [ Claim(s) ____is/are objected to.
9) {J Claim(s) are subject to restriction and/or election requirement
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a

participating intellectual property office for the corresponding application. For more information, please see
http://www.uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

Application Papers
10)(1 The specification is objected to by the Examiner.
11)[J The drawing(s) fledon _____is/are: a)(] accepted or b)) objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:

a)d All b)(J Some** ¢) None of the:
1.0 Certified copies of the priority documents have been received.
2.(J Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

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

Attachment(s)

1) Notice of References Cited (PTO-892) 3) [ Interview Summary (PTO-413)
. . Paper No(s)/Mail Date

2) Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) (] Other:

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20230131

IPR2024-00820
Apple EX1002 Page 76




Application/Control Number: 18/086,603 Page 2
Art Unit: 2645

DETAILED ACTION
Notice of Pre-AlA or AlA Status

The present application is being examined under the pre-AlIA first to invent provisions.

Information Disclosure Statement
The information disclosure statement (IDS) submitted on 12/21/2022 in compliance with the
provisions of 37 CFR 1.97. Accordingly, the information disclosure statement is being considered by the

examiner.

Claim Rejections - 35 USC § 112

The following is a quotation of 35 U.S.C. 112(b):

(b) CONCLUSION.—The specification shall conclude with one or more claims particularly pointing out
and distinctly claiming the subject matter which the inventor or a joint inventor regards as the
invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:
The specification shall conclude with one or more claims particularly pointing out and distinctly
claiming the subject matter which the applicant regards as his invention.

Claims 1-11 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), second paragraph, as
being indefinite for failing to particularly point out and distinctly claim the subject matter which the
inventor or a joint inventor (or for applications subject to pre-AlA 35 U.S.C. 112, the applicant), regards
as the invention.

Claims 1-2 recite the limitation "the noise floor" in claim 1, line 10. There is insufficient
antecedent basis for this limitation in the claim.

Claims 3-5 recite the limitation "the noise floor" in claim 3, line 10. There is insufficient

antecedent basis for this limitation in the claim.
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Application/Control Number: 18/086,603 Page 3
Art Unit: 2645

Claim 4 recites the limitation "the maximum signal handling level" in claim 4, line 2. There is
insufficient antecedent basis for this limitation in the claim.

Claims 6-9 recite the limitation "the maximum signal handling level" in claim 6, line 11. There is
insufficient antecedent basis for this limitation in the claim.

In addition, claims 6-9 recite the limitation "wherein when the desired signal level is smaller than
the interferer signal level but larger than a worst case condition" in claim 6, lines 9-10, which is not clear
what is a worst case condition and what the desired signal level is compared with.

It is suggested to clarify “a worst case condition” as in the specification (paragraph [0006]).

Claim 7 recites the limitation "the noise floor" in claim 7, line 3. There is insufficient antecedent
basis for this limitation in the claim.

Claims 10-11 recite the limitation "the noise floor" in claim 11, line 10. There is insufficient

antecedent basis for this limitation in the claim.

Double Patenting

A rejection based on double patenting of the “same invention” type finds its support in the
language of 35 U.S.C. 101 which states that “whoever invents or discovers any new and useful process...
may obtain a patent therefor...” (Emphasis added). Thus, the term “same invention,” in this context,
means an invention drawn to identical subject matter. See Miller v. Eagle Mfg. Co., 151 U.S. 186 (1894);
In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); In re Ockert, 245 F.2d 467, 114 USPQ 330 (CCPA
1957).

A statutory type (35 U.S.C. 101) double patenting rejection can be overcome by canceling or
amending the claims that are directed to the same invention so they are no longer coextensive in scope.
The filing of a terminal disclaimer cannot overcome a double patenting rejection based upon 35 U.S.C.

101.
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Claims 10 and 11 are objected to under 37 CFR 1.75 as being a substantial duplicate of claims 1
and 2, respectively. When two claims in an application are duplicates or else are so close in content that
they both cover the same thing, despite a slight difference in wording, it is proper after allowing one

claim to object to the other as being a substantial duplicate of the allowed claim. See MPEP § 608.01(m).

Allowable Subject Matter

Claims 1-9 would be allowable if rewritten or amended to overcome the rejection(s) under 35
U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), 2nd paragraph, set forth in this Office action.

Regarding claims 1-2, Clark (US 5,001,776) disclose a system for power dissipation reductionin a
wireless receiver of a battery powered portable wireless device (100), and a corresponding reduction in
a drain on battery life of the battery powered portable wireless device, the system comprising: the
wireless receiver configured to receive a wireless signal (signal from antenna 102 to Pre-Selector 104
and RF Amplifier 108) having a desired signal and an interferer signal; the wireless receiver comprising a
plurality of circuits (column 2, line 34 — column 3, line 23), wherein the plurality of circuits comprise a
receiver signal path and at least a circuit configured to determine a signal level of the interferer signal
(signal 127 from Detector 126 including desired signal and interference signal) and a signal level of the
desired signal (signal 127’ from Detector 126’) (column 2, line 34 — column 5, line 18). However, Clark
fails to further disclose the system above wherein when the desired signal level is greater than the
interferer signal level, and both the desired and interferer signal levels are greater than the noise floor,
an impedance affecting the receiver signal path is dynamically increased until the noise floor is greater
than the interferer signal level but still less than the desired signal level, whereby one or more drive
currents are reduced, thereby reducing power consumption.

Regarding claims 3-5, Clark (US 5,001,776) disclose a system for power dissipation reductionina

wireless receiver of a battery powered portable wireless device (100), and a corresponding reduction in
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a drain on battery life of the battery powered portable wireless device, the system comprising: the
wireless receiver configured to receive a wireless signal (signal from antenna 102 to Pre-Selector 104
and RF Amplifier 108) having a desired signal and an interferer signal; the wireless receiver comprising a
plurality of circuits (column 2, line 34 — column 3, line 23), wherein the plurality of circuits comprise a
receiver signal path and at least a circuit configured to determine a signal level of the interferer signal
(signal 127 from Detector 126 including desired signal and interference signal) and a signal level of the
desired signal (signal 127’ from Detector 126’) (column 2, line 34 — column 5, line 18). However, Clark
fails to further disclose the system above when the desired signal level and the interferer signal level are
both large, an impedance affecting the receiver signal path is dynamically increased causing the noise
floor to be increased, thereby reducing power consumption.

Claims 6-9 would be allowable if rewritten or amended to overcome the rejection(s) under 35
U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA), 2nd paragraph above, and further clarify a worst case condition

and specify what the desired signal level is compared with.

Conclusion

The prior art made of record and not relied upon is considered pertinent to applicant's
disclosure.

Croman et al. (US 8,538,365) disclose a system and method includes receiving and processing an
incoming radio frequency (RF) signal in a receiver; based on this signal, an environmental noise level can
be determined, where this level corresponds to environmental noise present in an environment in which
the receiver is located; if the environmental noise level is substantially greater than receiver-generated
noise, power consumption of at least one analog front end component of the receiver can be reduced.

Mendoza et al. (US 8,699,984) teach systems and methods for adjusting a noise figure in a radio

receiver; includes receiving a radio frequency (RF) signal at a RF receiver section; the RF receiver section
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includes at least one RF receiver element; the RF receiver element is controllable by at least one tuning
variable; the at least one tuning variable of the at least one RF receiver element is controlled to adjust
the noise figure based on a performance parameter.

De Foucauld et al. (US 9,935,798) disclose an impedance-matching method for a radiofrequency
reception chain, which includes an antenna, an amplifier and a configurable impedance-matching
network, arranged between the antenna and an input of the amplifier, the method includes two steps:
acquiring measurement of a gain of the reception chain and of a noise level at an output of the amplifier

and tuning the impedance-matching network according to the measurements.

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to QUOCHIEN B VUONG whose telephone number is (571)272-7902. The examiner
can normally be reached 10:00-06:00PM M-F.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
ANTHONY ADDY can be reached on 571-272-7795. The fax phone number for the organization where
this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional

guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
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assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/QUOCHIEN B VUONG/
Primary Examiner, Art Unit 2645
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chang$3 increas$3
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L5 139 4 AND (noise near2 (US-PGPUB; USPAT; |OR ON ON 2023/01/31
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L7 104

L8 6637

L9 2214

L10 132

4 AND 6

((monitor$3 measur$3
detect$3) WITH (
(interference noise
unwanted) near4
signal)) SAME
((adjust$3 control$4
chang$3 increas$3
decreas$3) WITH bias)

8 AND ((reduc$4 sav$3
prolong$3 minimiz$3)
WITH (power battery))

6 AND 9

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2023/01/31
02:20 PM

2023/01/31
02:41 PM

2023/01/31
02:47 PM

2023/01/31
02:50 PM

02/03/2023 06:12:06 PM
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L11

151

L12 74

L13 12

L14 15

9 AND ( ((worst near4
(case condition
operation)) worst-case)
(((power battery) near4
drain$3 run$3 spend$3)
WITH (maximum
maximiz$3)))

9 AND (noise near2
floor)

"6870425".pn.
"5001776".pn.

"7010330".pn.
"9331728".pn.

NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,

OR

OR

OR

OR

ON

ON

ON

ON

ON 2023/01/31

03:55 PM

ON 2023/01/31

04:27 PM

ON 2023/01/31

04:51 PM

ON 2023/01/31

05:17 PM

02/03/2023 06:12:06 PM
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L15 7

L16 214

L17 22

"9838962".pn.

"10524202".pn.
"11129097".pn.
"11564164".pn.

(tsividis near2
yannis).in.

14 OR 15

AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, 8SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, 8K, 8SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

(US-PGPUB; USPAT,;
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,

OR

OR

OR

ON

ON

ON

ON

ON

ON

2023/01/31
05:28 PM

2023/01/31
05:43 PM
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Docket No. 084820-000002USC4
Application No. 18/086,603

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Yannis TSIVIDIS Confirmation No.: 3265

Application No.: 18/086,603 Examiner: Quochien B. VUONG

Filing Date: December 21, 2022 Art Unit: 2645

Title: POWER DISSIPATION REDUCTION IN WIRELESS
TRANSCEIVERS

Mail Stop Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1430

Sir:

AMENDMENT AND RESPONSE TO OFFICE ACTION

In response to the Office Action mailed February 9, 2023, please enter the following

amendments and consider the accompanying remarks.

Amendments to the Claims, if any, are reflected in the Listing of Claims beginning on

page 2.

Remarks begin on page 5.
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Amendments to the Claims

The following Listing of Claims replaces all prior versions in the application:

1. (Currently amended) A system for power dissipation reduction in a wireless
receiver of a battery powered portable wireless device, and a corresponding reduction in a drain
on battery life of the battery powered portable wireless device, the system comprising:

the wireless receiver configured to receive a wireless signal having a desired signal and an
interferer signal;

the wireless receiver comprising a plurality of circuits, wherein the plurality of circuits
comprise a receiver signal path and at least a circuit configured to determine a signal level of the
interferer signal and a signal level of the desired signal; and

wherein when the desired signal level is greater than the interferer signal level, and both
the desired and interferer signal levels are greater than the-a noise floor, an impedance affecting
the receiver signal path is dynamically increased until the noise floor is greater than the interferer
signal level but still less than the desired signal level, whereby one or more drive currents are

reduced, thereby reducing power consumption.

2. (Original) The system of claim 1, wherein the reduction of power consumption

increases a time interval between required recharging of the battery.

3. (Currently amended) A system for power dissipation reduction in a wireless
receiver of a battery powered portable wireless device, and a corresponding reduction in a drain
on battery life of the battery powered portable wireless device, the system comprising:

the wireless receiver configured to receive a wireless signal having a desired signal and an
interferer signal;

the wireless receiver comprising a plurality of circuits, wherein the plurality of circuits
comprise a receiver signal path and at least a circuit configured to determine a signal level of the

interferer signal and a signal level of the desired signal; and
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wherein when the desired signal level and the interferer signal level are both large, an
impedance affecting the receiver signal path is dynamically increased causing the-a noise floor to

be increased, thereby reducing power consumption.

4. (Currently amended) The system of claim 3, wherein dynamically adjusting an

impedance is done consistently with the-a maximum signal handling level.

5. (Original) The system of claim 3, wherein the reduction of power consumption

increases a time interval between required recharging of the battery.

6. (Currently amended) A system for power dissipation reduction in a wireless
receiver of a battery powered portable wireless device, and a corresponding reduction in a drain
on battery life of the battery powered portable wireless device, the system comprising:

the wireless receiver configured to receive a wireless signal having a desired signal and an
interferer signal;

wherein the wireless receiver comprises a plurality of circuits, wherein the plurality of
circuits comprise a receiver signal path and at least a circuit configured to determine a signal level
of the interferer signal and a signal level of the desired signal;

wherein a worst case condition exists when the signal level of the desired signal is low in

the presence of an interferer signal: and

wherein when the desired signal level is smaller than the interferer signal level but larger
than thea worst case condition, a bias affecting the receiver signal path is dynamically reduced

causing the-a maximum signal handling level to be lowered, thereby reducing power consumption.

7. (Original) The system of claim 6, wherein when the bias affecting the receiver
signal path is dynamically reduced, the maximum signal handling level is caused to be lowered to

below the interferer signal level, consistent with the-a noise floor.

8. (Original) The system of claim 6, wherein the reduction of power consumption

increases a time interval between required recharging of the battery.
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0. (Original) The system of claim 6, wherein the bias affecting the receiver signal

path being dynamically reduced is caused at least in part by dynamically varying an impedance.

10.  (Currently amended) A system for power dissipation reduction in a wireless
receiver of a battery powered portable wireless device, and a corresponding reduction in a drain
on battery life of the battery powered portable wireless device, the system comprising:

the wireless receiver configured to receive a wireless signal having a desired signal and an
interferer signal;

the wireless receiver_comprising a plurality of circuits, wherein the plurality of circuits
comprise a receiver signal path and at least a circuit configured to determine a signal level of the
interferer signal and a signal level of the desired signal;

wherein a worst case condition exists when the signal level of the desired signal is low in

the presence of an interferer signal; and

wherein when the desired signal level is greater-less than the interferer signal level but

greater than the worst case condition and beth-the desired and-interferersignal levels are-1s greater

than the-a noise floor, an impedance affecting the receiver signal path is dynamically increased,

raising -uat-the noise floor isgreaterthanthe-tnterferersienal-tevel-but-stiH-ess-than-the-destred
stenal-tevel—whereby-and causing one or more drive currents are-to be reduced, thereby reducing

power consumption.

11.  (Original) The system of claim 10, wherein the reduction of power consumption

increases a time interval between required recharging of the battery.
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REMARKS
The Office Action mailed February 9, 2023 has been carefully considered. In this

Amendment, claims 1, 3-4, 6-7, and 10 have been amended. Reconsideration in view of the

following remarks is respectfully requested.

Rejection(s) Under 35 U.S.C. § 112. Second Paragraph

Claims 1-11 stand rejected under 35 U.S.C. § 112, second paragraph, as allegedly being
indefinite for failing to particularly point out and distinctly claim the subject matter which
Applicant regards as the invention. These rejections are traversed. Claims 1, 3-4, 6-7 and 10
have been amended. Applicant accordingly requests withdrawal of the rejections under 35

U.S.C. § 112, second paragraph.

Double Patenting Rejections

Claims 10-11 stand rejected under 37 CFR 1.75 as being substantial duplicates of claims
1 and 2. Claim 10 has been amended. Applicant accordingly requests withdrawal of the double

patenting rejections.

Subject Matter Indicated Allowed or Allowable

Applicant acknowledges the Examiner’s indicated allowability of claims 1-9. Applicant

submits claims 1-9 are in condition for allowance.
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CONCLUSION

In view of the preceding discussion, Applicant respectfully urges that the claims of the

present application define patentable subject matter and should be passed to allowance.

If the Examiner believes that a telephone call would help advance prosecution of the

present invention, the Examiner is kindly invited to call the undersigned attorney at the number

below.

The Commissioner is authorized to charge any additional fees, including any fees for

additional extension of time, or credit overpayment to Deposit Account No. 50-4181.

Dated: February 20, 2023

ONE CALIFORNIA PLAZA

300 SOUTH GRAND AVENUE, SUITE 4100
Los ANGELES, CA 90071-3151

PHONE: (213) 629-6000

FACSIMILE: (213) 629-6001

EMAIL: LAPATENTMB(@NIXONPEABODY.COM

4856-7629-9857.1
084820-000002USC4

Respectfully submitted,
NIXON PEABODY LLP

/Jennifer Hayes/
Jennifer Hayes
Reg. No. 50,845
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Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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

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
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

106303 7590 03/07/2023 Certificate of Mailing or Transmission
Nixon Peabody LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
. States Postal Service with sufficient postage for first class mail in an envelope
300 South Grand Avenue, Suite 4100 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Los Angeles, CA 90071 the USPTO via EFS-Web or by facsimile to (571) 273-288S5, on the date below.

(Typed or printed name)

(Signature)|

(Date)|

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

18/086,603 12/21/2022 Yannis TSIVIDIS 084820-000002USC4 3265

TITLE OF INVENTION: POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $480 $0.00 $0.00 $480 06/07/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
VUONG, QUOCHIEN B 2645 455-574000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363).

(1) The names of up to 3 registered patent attorneys
or agents OR, alternatively, 1
(2) The name of a single firm (having as a member a
registered attorney or agent) and the names of up to 2
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

M| Change of correspondence address (or Change of Correspondence
Address form PTO/ATA/122 or PTO/SB/122) attached.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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 must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). 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) : (] Individuat [ Corporation or other private group entity (] Government

4a. Fees submitted: [ Missue Fee [JpPublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

(] Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)

(] The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No.

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
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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. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. CONFIRMATION NO. |
18/086,603 12/21/2022 Yannis TSIVIDIS 084820-000002USC4 3265
| EXAMINER |
106303 7590 03/07/2023
Nixon Peabody LLP VUONG, QUOCHIEN B

300 South Grand Avenue, Suite 4100
Los Angeles, CA 90071

| ART UNIT PAPER NUMBER |

2645

DATE MAILED: 03/07/2023

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

Page 3 of 3

PTOL-85 (Rev. 02/11)

The Office has discontinued providing a Patent Term Adjustment (PTA) calculation with the Notice of Allowance.

Section 1(h)(2) of the AIA Technical Corrections Act amended 35 U.S.C. 154(b)(3)(B)(i) to eliminate the requirement
that the Office provide a patent term adjustment determination with the notice of allowance. See Revisions to Patent
Term Adjustment, 78 Fed. Reg. 19416, 19417 (Apr. 1, 2013). Therefore, the Office is no longer providing an initial
patent term adjustment determination with the notice of allowance. The Office will continue to provide a patent term
adjustment determination with the Issue Notification Letter that is mailed to applicant approximately three weeks prior
to the issue date of the patent, and will include the patent term adjustment on the patent. Any request for reconsideration
of the patent term adjustment determination (or reinstatement of patent term adjustment) should follow the process
outlined in 37 CFR 1.705.

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.
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

The Paperwork Reduction Act (PRA) of 1995 requires Federal agencies to obtain Office of Management and Budget
approval before requesting most types of information from the public. When OMB approves an agency request to
collect information from the public, OMB (i) provides a valid OMB Control Number and expiration date for the
agency to display on the instrument that will be used to collect the information and (ii) requires the agency to inform
the public about the OMB Control Number’s legal significance in accordance with 5 CFR 1320.5(b).

The information collected by PTOL-85 Part B 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 30 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. 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.

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.

2. 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.

3. 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.

4. 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).

5. 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.

6. 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)).

7. Arecord 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.

8. Arecord 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 inspectign or an issued patent.

9. A record from this system of records may be disclosed, as a routine use, to a FediBlRQi&Z&’(ﬁQﬁzo

enforcement agency, if the USPTO becomes aware of a violation or potﬁpsz feo X ) O @ggléaq@z



Application No. Applicant(s)
) o 18/086,603 TSIVIDIS, Yannis
Notice of Allowability Examiner ArtUnit | AIA (FITF) Status
QUOCHIEN B VUONG 2645 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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.} This communication is responsive to 02/20/2023.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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. The allowed claim(s) is/are 1-11 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J 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. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/QUOCHIEN B VUONG/
Primary Examiner, Art Unit 2645

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230224
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Application/Control Number: 18/086,603 Page 2
Art Unit: 2645

DETAILED ACTION
Notice of Pre-AlA or AlA Status

The present application is being examined under the pre-AlIA first to invent provisions.

EXAMINER'S AMENDMENT
An examiner’s amendment to the record appears below. Should the changes and/or additions
be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure

consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee.

The application has been amended as follows:

In the Claims:

Claim 6, line 10, delete “the” at the beginning of the line, before the phrase “presence of an
interference signal”.

Claim 6, line 10, delete “the” at the beginning of the line, before the phrase “presence of an

interference signal”.

Allowable Subject Matter
The examiner’s amendment above is needed to correct some minor errors to prevent 112, 2™
paragraph rejection in order to put the case in condition for allowance.
Claims 1-11 are allowed over the cited prior art.
Claims 1-4 are allowed with the same reasons set forth in the previous Office action mailed
02/09/2023.
Regarding claims 6-9, Clark (US 5,001,776) (figure 1) discloses a system for power dissipation

reduction in a wireless receiver of a battery powered portable wireless device (100), and a
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Application/Control Number: 18/086,603 Page 3
Art Unit: 2645

corresponding reduction in a drain on battery life of the battery powered portable wireless device, the
system comprising: the wireless receiver configured to receive a wireless signal having a desired signal
and an interferer signal (signal from antenna 102 to Pre-Selector 104 and RF Amplifier 108); wherein the
wireless receiver comprises a plurality of circuits (column 2, line 34 - column 3, line 23), wherein the
plurality of circuits comprise a receiver signal path and at least a circuit configured to determine a signal
level of the interferer signal (signal 127 from Detector 126 including desired signal and interference
signal) and a signal level of the desired signal (signal 127’ from Detector 126’) (column 2, line 34 -
column 5, line 18). However, Clark fails to further disclose the system above wherein a worst case
condition exists when the signal level of the desired signal is low in presence of an interferer signal; and
wherein when the desired signal level is smaller than the interferer signal level but larger than the worst
case condition, a bias affecting the receiver signal path is dynamically reduced causing the a maximum
signal handling level to be lowered, thereby reducing power consumption.

Regarding claims 10-11, Clark (figure 1) discloses a system for power dissipation reduction in a
wireless receiver of a battery powered portable wireless device (100), and a corresponding reduction in
a drain on battery life of the battery powered portable wireless device, the system comprising: the
wireless receiver configured to receive a wireless signal having a desired signal and an interferer signal
(signal from antenna 102 to Pre-Selector 104 and RF Amplifier 108); the wireless receiver-comprising a
plurality of circuits (column 2, line 34 - column 3, line 23), wherein the plurality of circuits comprise a
receiver signal path and at least a circuit configured to determine a signal level of the interferer signal
(signal 127 from Detector 126 including desired signal and interference signal) and a signal level of the
desired signal (signal 127’ from Detector 126’) (column 2, line 34 - column 5, line 18). However, Clark
fails to further disclose the system above wherein a worst case condition exists when the signal level of
the desired signal is low in presence of an interferer signal; and wherein when the desired signal level is

less than the interferer signal level but greater than the worst case condition and the desired signal level
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Application/Control Number: 18/086,603 Page 4
Art Unit: 2645

is greater than a noise floor, an impedance affecting the receiver signal path is dynamically increased,
raising the noise floor and causing one or more drive currents are to be reduced, thereby reducing
power consumption.

Conclusion

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to QUOCHIEN B VUONG whose telephone number is (571)272-7902. The examiner
can normally be reached 10:00-06:00PM M-F.

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
ANTHONY ADDY can be reached on 571-272-7795. The fax phone number for the organization where
this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/QUOCHIEN B VUONG/
Primary Examiner, Art Unit 2645
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CROSS REFERENCES(S)

CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
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Total Claims Allowed:
(Assistant Examiner) (Date) 11
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Primary Examiner, Art Unit 2645 O.G. Print Claim(s}) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
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Final |Original]Final |Original|Final [Original|Final [Original|Final [Original]Final |Original]Final |Original|Final |Original
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2 11
3
4
5
6
7
8
9
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Total Claims Allowed:
(Assistant Examiner) (Date) 11
/QUOCHIEN B VUONG/ 25 February 2023 . . A
Primary Examiner, Art Unit 2645 O.G. Print Claim(s}) | O.G. Print Figure
(Primary Examiner) (Date) 1 1
U.S. Patent and Trademark Office Part of Paper No.: 20230224
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citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Application Number 18086603

Filing Date 2022-12-21

INFORMATION DISCLOSURE
STATEMENT BY APPLICANT

First Named Inventor | Yannis TSIVIDIS

.. Art Unit 2645
( Not for submission under 37 CFR 1.99)

Examiner Name Quochien B. VUONG

Aftorney Docket Number 084820-000002USC4

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

X any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature Jennifer Hayes/ Date (YYYY-MM-DD) 2023-02-20
Name/Print Jennifer Hayes Registration Number 50845

This collection of information is required by 37 CFR 1.97 and 1.98. 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.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour 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.
Patent 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.

EFS Web 2.1.18 IPR2024-00820
Apple EX1002 Page 135




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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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 inspections 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.
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PE2E SEARCH - Search History (Prior Art)

Ref # Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

L1 9665

L2 1669132

L3 1206

L4 61

L5 18

((monitor$3 measur$3
detect$3) WITH (
(interference noise
unwanted) near4
signal)) SAME
((adjust$3 control$4
chang$3 increas$3
decreas$3) WITH
impedance)

(receiv$3 transceiv$3)
SAME ((reduc$3 sav$3
prolong$3 minimiz$3)
WITH (power battery))

1 AND 2

3 AND (noise near4
floor)

3 AND ((worst-case

(worst near4 (case

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT,;

USOCR; FIT (AP, AT,

OR

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

ON

ON

2023/02/24
05:01 PM

2023/02/24
05:06 PM

2023/02/24
05:07 PM

2023/02/24
05:13 PM

2023/02/24
05:44 PM

02/24/2023 08:25:40 PM
Workspace: Untitied Case
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condition))) WITH AU, BE, BG, BR, BY,

((interference noise CA,CH,CN, CS, CU,

unwanted) near4 CZ, DD, DE, DK, EA,

signal)) EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, Sl, SK, SU, TH,
TN, TR, TW, UA, VN,
WO); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L6 70241 (H04W52/02 (US-PGPUB; USPAT) |OR ON ON 2023/02/24
H04W52/0209 05:52 PM
HO04W52/0225
H04W52/0229
H04W52/0238
HO04W52/0245
H04W52/0261
HO04W52/0274
H04W52/082
HO04W52/52
H04W52/241
H04W52/243
HO04W52/245
HO4W72/082
HO4W72/085 H04B1/04
H04B1/10 HO4B1/16
H04B1/109
H04B1/1036
H04B1/7097
H04B1/715 H04B10/40
H04B10/60
H04B17/309
H04B17/318H04B17/33
6 H04B17/345
HO3F1/56 HO3F2200/27
HO3F2200/78
HO3F2200/378
HO3F2200/451
HO3F2200/294).CPC.

L7 37 3 AND 6 (US-PGPUB; USPAT) |OR ON ON 2023/02/24

05:57 PM

L9 403956 (H04W52/02 (US-PGPUB; USPAT; |OR ON ON 2023/02/24
H04W52/0209 USOCR; FIT (AU, AP, 06:14 PM
HO04W52/0225 AT, BE, BG, BR, BY,

H04W52/0229 CA,CH,CN, CS, CU,
H04W52/0238 CZ, DD, DE, DK, EA,
HO04W52/0245 EE, EP, ES, FI, FR, GB,
H04W52/0261 HR, HU, ID, IE, IL, IS,
HO04W52/0274 IT, JP, KR, LT, LU, LV,
H04W52/082 MA, OA, RU, SU, WO,
HO04W52/52 MC, MD, MY, NL, NO,
H04W52/241 NZ, PH, PL, PT, RO,
H04W52/243 RS, SE, SG, SI, SK,
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H04W52/245 TH, TN, TR, TW, UA,

HO04W72/082 VN); FPRS; EPO;

HO04W72/085 H04B1/04 |JPO; DERWENT;

H04B1/10 HO4B1/16 IBM_TDB)

H04B1/109

H04B1/1036

H04B1/7097

H04B1/715 H04B10/40

H04B10/60

H04B17/309

H04B17/318H04B17/33

6 H04B17/345

HO3F1/56 HO3F2200/27

HO3F2200/78

HO3F2200/378

HO3F2200/451

HO3F2200/294).CPC.

L10 79 3AND 9 (US-PGPUB; USPAT; |OR ON ON 2023/02/24

USOCR; FIT (AU, AP, 06:15 PM
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L11 95 3 AND (noise near4 (US-PGPUB; USPAT; |OR ON ON 2023/02/24

floor) USOCR; FIT (AU, AP, 06:29 PM
AT, BE, BG, BR, BY,
CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
NZ, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO;
JPO; DERWENT;
IBM_TDB)

L12 17 "5001776".pn. (US-PGPUB; USPAT; |OR ON ON 2023/02/24
"6311048".pn. USOCR; FIT (AU, AP, 06:47 PM
"6870425".pn. AT, BE, BG, BR, BY,

CA,CH,CN, CS, CU,
CZ, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS,
IT, JP, KR, LT, LU, LV,
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"11564164".pn.

3 AND (( (desired
signal) near4 (level
strengh power)) SAME
((interference noise
unwanted) near4 (level
strengh power)))

9 AND 14

MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR; FIT (AU, AP,
AT, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, OA, RU, SU, WO,
MC, MD, MY, NL, NO,
Nz, PH, PL, PT, RO,
RS, SE, SG, I, SK,
TH, TN, TR, TW, UA,
VN); FPRS; EPO:
JPO: DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

(US-PGPUB; USPAT:
USOCR: FIT (AP, AT,
AU, BE, BG, BR, BY,
CA, CH, CN, CS, CU,
Cz, DD, DE, DK, EA,
EE, EP, ES, FI, FR, GB,
HR, HU, ID, IE, IL, IS
IT, JP, KR, LT, LU, LV,
MA, MC, MD, MY, NL,
NO, NZ, OA, PH, PL,
PT, RO, RS, RU, SE,
SG, SI, SK, SU, TH,
TN, TR, TW, UA, VN,
WO): FPRS: EPO;
JPO; DERWENT:
IBM_TDB)

OR

OR

OR

ON

ON

ON

ON

ON

ON

2023/02/24
06:56 PM

2023/02/24
07:31 PM

2023/02/24
07:34 PM

L13 2

L14 610
L15 66
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PE2E SEARCH - Search History (Interference)

Ref # Hits

Search Query

DBs

Default
Operator

Plurals

British
Equivalents

Time Stamp

N1 99

N2 0

N3 0

N4 0

(tsividis near2
yannis).in.

(({(portable wireless
cellular mobile radio)
adj2 (telephone phone
unit device station
termional) ) WITH
((reduct$4 sav$3
prolong$3 minimiz$3)
near6 (power battery))
WITH ((designed
signal) near4 (level
power strength)) WITH (
(interference noise
unwanted) near4
(strength power level))
WITH ((adjust$3
control$4 increas$3
chang$3) near8
impedance) ).clm.

(({(portable wireless
cellular mobile radio)
adj2 (telephone phone
unit device station
termional) ) WITH
((reduct$4 sav$3
prolong$3 minimiz$3)
near6 (power battery))
WITH ((desired signal)
near4 (level power
strength)) WITH (
(interference interferer
noise unwanted) near4
(strength power level))
WITH (noise near4
floor) WITH ((adjust$3
control$4 increas$3
chang$3) near8
impedance) ).clm.

(({(portable wireless
cellular mobile radio)
adj2 (telephone phone
unit device station
termional receiv$3
transceiv$3) ) WITH
((reduct$4 sav$3
prolong$3 minimiz$3)
near6 (power battery))
WITH ((desired signal)
near4 (level power
strength)) WITH (

(interference interferer

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

(US-PGPUB; USPAT)

OR

OR

OR

OR

ON

ON

ON

ON

ON

ON

ON

ON

2023/02/24
07:09 PM

2023/02/24
07:55 PM

2023/02/24
08:00 PM

2023/02/24
08:02 PM

02/24/2023 08:25:40 PM
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N5 2

noise unwanted) near4
(strength power level))
WITH (noise near4
floor) WITH ((adjust$3
control$4 increas$3
chang$3) near8
impedance) ).clm.

(({(portable wireless
cellular mobile radio)
adj2 (telephone phone
unit device station
termional receiv$3
transceiv$3) ) WITH
((reduct$4 sav$3
prolong$3 minimiz$3)
near6 (power battery))
WITH ((desired signal)
near4 (level power
strength)) WITH (
(interference interferer
noise unwanted) near4
(strength power level))
WITH (worst-case
(worst near4 case))
WITH ((adjust$3
control$4 increas$3
chang$3) near8 bias)
).clm.

(US-PGPUB; USPAT)

OR

ON

ON

2023/02/24
08:11 PM

02/24/2023 08:25:40 PM
Workspace: Untitied Case
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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. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/086,603 12/21/2022 Yannis TSIVIDIS 084820-000002USC4 3265
106303 7590 03/14/2023 | XAMINGR |
Nixon Peabody LLP
300 South Grand Avenue, Suite 4100 VUONG, QUOCHIEN B
Los Angeles, CA 90071
| ART UNIT | PAPER NUMBER |
2645
| NOTIFICATION DATE | DELIVERY MODE |
03/14/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

ipairlink @nixonpeabody.com
lapatentmb @nixonpeabody.com
slevy @ nixonpeabody.com

PTOL-90A (Rev. 04/07)
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mect Application No. Applicant(s)
Noth CofA//ed bili 18/086,603 TSIVIDIS, Yannis
olice of Allowabliity Examiner ArtUnit | AIA (FITF) Status
QUOCHIEN B VUONG 2645 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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.} This communication is responsive to 02/20/2023.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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. The allowed claim(s) is/are 1-11 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J 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. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1.0 Notice of References Cited (PTO-892) 5. ¥} Examiner's Amendment/Comment

2.0 Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.

/QUOCHIEN B VUONG/
Primary Examiner, Art Unit 2645

U.S. Patent and Trademark Office .
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20230309
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Application/Control Number: 18/086,603 Page 2
Art Unit: 2645

Notice of Pre-AlA or AlA Status

The present application is being examined under the pre-AlIA first to invent provisions.

EXAMINER'S AMENDMENT
An examiner’s amendment to the record appears below. Should the changes and/or additions
be unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure

consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee.

The application has been amended as follows:

In the Claims:
Claim 10, line 10, delete “the” at the beginning of the line, before the phrase “presence of an

interferer signal”.

END OF AMENDMENT-

Conclusion
The examiner’s amendment above is needed to correct a typographical error of the previous
examiner’s amendment mailed on 03/07/2023 to prevent 112, 2" paragraph rejection in order to put

the case in condition for allowance.

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to QUOCHIEN B VUONG whose telephone number is (571)272-7902. The examiner

can normally be reached 10:00-06:00PM M-F.

IPR2024-00820
Apple EX1002 Page 145



Application/Control Number: 18/086,603 Page 3
Art Unit: 2645

Examiner interviews are available via telephone, in-person, and video conferencing using a
USPTO supplied web-based collaboration tool. To schedule an interview, applicant is encouraged to use
the USPTO Automated Interview Request (AIR) at http://www.uspto.gov/interviewpractice.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s supervisor,
ANTHONY ADDY can be reached on 571-272-7795. The fax phone number for the organization where
this application or proceeding is assigned is 571-273-8300.

Information regarding the status of published or unpublished applications may be obtained from
Patent Center. Unpublished application information in Patent Center is available to registered users. To
file and manage patent submissions in Patent Center, visit: https://patentcenter.uspto.gov. Visit
https://www.uspto.gov/patents/apply/patent-center for more information about Patent Center and
https://www.uspto.gov/patents/docx for information about filing in DOCX format. For additional
guestions, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would like
assistance from a USPTO Customer Service Representative, call 800-786-9199 (IN USA OR CANADA) or

571-272-1000.

/QUOCHIEN B VUONG/
Primary Examiner, Art Unit 2645

IPR2024-00820
Apple EX1002 Page 146



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. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/086,603 12/21/2022 Yannis TSIVIDIS 084820-000002USC4 3265
106303 7590 03/21/2023 | XAMINGR |
Nixon Peabody LLP
300 South Grand Avenue, Suite 4100 VUONG, QUOCHIEN B
Los Angeles, CA 90071
| ART UNIT | PAPER NUMBER |
2645
| NOTIFICATION DATE | DELIVERY MODE |
03/21/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

ipairlink @nixonpeabody.com
lapatentmb @nixonpeabody.com
slevy @ nixonpeabody.com

PTOL-90A (Rev. 04/07)

IPR2024-00820
Apple EX1002 Page 147



mect Application No. Applicant(s)
Noth CofA//ed bili 18/086,603 TSIVIDIS, Yannis
olice of Allowabliity Examiner ArtUnit | AIA (FITF) Status
QUOCHIEN B VUONG 2645 No

-- The MAILING DATE of this communication appears on the cover sheet with the corresponderice 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.} This communication is responsive to 02/09/2023.
[J A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on .

2.[J 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. The allowed claim(s) is/are 1-11 . As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
http://www._uspto.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspto.gov.

4[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a) LJAll b) (J Some* ¢) [J None of the:
1. [J Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No.
3. [J 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. CORRECTED DRAWINGS (as "replacement sheets") must be submitted.

0 including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of each
sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6..J DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.
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1.0 Notice of References Cited (PTO-892) 5. (J Examiner's Amendment/Comment

2.[¥) Information Disclosure Statements (PTO/SB/08), 6. (J Examiner's Statement of Reasons for Allowance
Paper No./Mail Date .

3.0 Examiner's Comment Regarding Requirement for Deposit 7. J Other .

of Biological Material
4.{] Interview Summary (PTO-413),
Paper No./Mail Date.
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Primary Examiner, Art Unit 2645
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Yaninis TSIVIDIS Art Unit: Not Yet Assigned

Application No.: Not Yet Assigned Conf No.:  Not Yet Assigned

Filing Date: December 21, 2022 Examiner: Not Yet Assigned

Docket No.: 084820-000002USC4

For: POWER DISSIPATION REDUCTION IN WIRELESS
TRANSCEIVERS

VIA EFS-WEB

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313

INFORMATION DISCLOSURE STATEMENT
Commissioner for Patents:

Applicant attaches hereto a PTO/SB/08a Equivalent listing references of record in U.S.
Application Serial No. 17/407,897, filed August 20, 2021, which is relied upon for an earlier
filing date under 35 U.S.C. §120. Accordingly, copies of references are not submitted pursuant to
37 CF.R. §1.98(d).

Examiner is requested to acknowledge that each of these references has been reviewed in
connection with the present continuation application so that these references are printed on the
cover page of any patent granted on the present application.

This Information Disclosure Statement is being filed after the mailing date of a first
Office Action on the merits. Accordingly, the IDS fee is being paid concurrently. If fees are
believed necessary, the Commissioner is authorized to charge any deficiency or credit any
overpayment to Deposit Account No. 50-4166.

Respectfully submitted,
NIXON PEABODY LLP

/Jennifer Hayes/
Date: December 21, 2022 Jennifer Hayes
Registration No. 50,845

One California Plaza

300 South Grand Avenue, Suite 4100
Los Angeles, CA 90071-3151

Phone: (213) 629-6000

Facsimile: (213) 629-6001

Email: lapatentmb@nixonpeabody.com
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AlS5 US 5600271 02-04-1997 ERICKSON
Examiner Signature /QUOCHIEN B VUONG/ Date Considered 02/03/2023

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.

4864-9410-0549.1
084820-000002USC4

IPR2024-00820
Apple EX1002 Page 150




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THRQUGH. /Q.B.V/

PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
STATEMENT BY APPLICANT First N%lmed Inventor Yannis TSIYIDIS
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 2 OF 10 Attorney Docket No. 084820-000002USC4
Al6 US 5638141 06-10-1997 BAE
A17 US 5661437 08-26-1997 NISHIKAWA
A18 US 5751148 05-12-1998 KENNEDY
A19 US 5809400 09-15-1998 ABRAMSKY
A20 US 5854973 12-29-1998 HOLTVOETH
A21 US 5864760 01-26-1999 GILHOUSEN
A22 US 5867063 02-02-1999 SNIDER
A23 US 5886547 03-23-1999 DUREC
A24 US 5907798 05-25-1999 ABRAMSKY
A25 US 5930692 07-27-1999 PETERZELL
A26 US 5949286 09-07-1999 JONES
A27 US 5995853 11-30-1999 PARK
A28 US 6026288 02-15-2000 BRONNER
A29 US 6081558 06-27-2000 NORTH
A30 US 6100761 08-08-2000 EZELL
A3l US 6134430 10-17-2000 YOUNIS

Examiner Signature

/QUOCHIEN B VUONG/

Date Considered

02/03/2023

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.

4864-9410-0549.1
084820-000002USC4

IPR2024-00820
Apple EX1002 Page 151




ALL REFERENCES CONSIDERED EXCEPRT WHERE LINED TRROUGH. /¢.8.V/

PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
STATEMENT BY APPLICANT First N%lmed Inventor Yannis TSIYIDIS
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 3 OF 10 Attorney Docket No. 084820-000002USC4
A32 US 6157668 12-05-2000 GILHOUSEN
A33 US 6175279 01-16-2001 CICCARELLI
A34 US 6259901 07-10-2001 SHINOMIY A
A35 US 6259928 07-10-2001 VEMBU
A36 US 6298221 10-02-2001 NGUYEN
A37 US 6311048 B1 10-30-2001 LOKE
A38 US 6339711 01-15-2002 OTAKA
A39 US 6351172 02-26-2002 OUYANG
A40 US 6360085 03-19-2002 WALLEY
Ad1 US 6370187 04-09-2002 AGAH
A42 US 6370210 04-09-2002 YAMAMOTO
A43 US 6388525 05-14-2002 BIEN
Ad4 US 6389445 05-14-2002 TSIVIDIS
Ad5 US 6400177 06-04-2002 YOSHIZAKI
Ad6 US 6498926 12-24-2002 CICCARELLI
A47 US 6509796 01-21-2003 NGUYEN
Examiner Signature /QUOCHIEN B VUONG/ Date Considered 02/03/2023

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.

4864-9410-0549.1
084820-000002USC4

IPR2024-00820
Apple EX1002 Page 152




ALL REFERENCES CONSIDERED BEXCEPT WHERE LINED THROUGH. /Q.B.V/

PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
First Named Inventor Yannis TSIVIDIS
STATEMENT BY APPLICANT , ,
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 4 OF 10 Attorney Docket No. 084820-000002USC4
A48 US 6529069 03-04-2003 KRISHNAPURA
04~08~-2003
A49 US 6546058 GO BTG GILHOUSEN
AS0 US 6577677 06-10-2003 HARA
A51 US 6621339 09-16-2003 TRIPATHI
AS2 US 6633550 10-14-2003 GARDENFORS
AS3 US 6639447 10-28-2003 MANKU
A54 US 6657498 12-02-2003 PARK
AS55 US 6668028 12-23-2003 WIECK
A56 US 6670901 12-30-2003 BRUESKE
A57 US 6683492 01-27-2004 KRISHNAPURA
AS8 US 6687491 02-03-2004 WIECK
A9 US 6690922 02-10-2004 LINDERMANN
A60 US 6694129 02-17-2004 PETERZELL
A61 US 6697611 02-24-2004 FRANCA-NETO
A62 US 6714557 03-30-2004 SMITH
A63 US 6710651 03-23-2004 FORRESTER

Examiner Signature /QUCCHIEN B VUONG/

Date Considered 02/03/2023

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.

4864-9410-0549.1
084820-000002USC4

IPR2024-00820
Apple EX1002 Page 153




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /Q.B.V/

PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
STATEMENT BY APPLICANT First N%lmed Inventor Yannis TSIYIDIS
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 5 OF 10 Attorney Docket No. 084820-000002USC4
Ao64 US 6724251 04-20-2004 ZIAZADEH
A65 US 6735424 05-11-2004 LARSON
A66 US 6784738 08-31-2004 JIN
A67 US 6801760 10-05-2004 HUTCHINSON
A68 US 6807406 10-19-2004 RAZAVI
A69 US 6819938 11-16-2004 SAHOTA
A70 US 6819939 11-16-2004 MASAMURA
A7l US 6826418 11-30-2004 ADACHI
AT2 US 6870425 03-22-2005 LEIFSO
A73 US 6933779 08-23-2005 LEE
A74 US 6944427 09-13-2005 HAUB
A75 US 6963755 11-08-2005 CHEN
A76 US 6965655 11-15-2005 MOSTOV
A77 US 6993297 01-31-2006 SMITH
A78 US 7016654 03-21-2006 BUGEJA
A79 US 7054605 05-30-2006 GROE

Examiner Signature

/QUOCHIEN B VUONG/

Date Considered

02/03/2023

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.

4864-9410-0549.1
084820-000002USC4

IPR2024-00820
Apple EX1002 Page 154




ALL REFERENCEZ CONSIDERED EXCEPT WHERE LINED THROUGH. /§¢.B.V/

PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
STATEMENT BY APPLICANT First N%lmed Inventor Yannis TSIYIDIS
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 6 OF 10 Attorney Docket No. 084820-000002USC4
A80 US 7076231 07-11-2006 YAMAWAKI
A81 US 7079825 07-18-2006 WIECK
A82 US 7095994 08-22-2006 AYTUR
A83 US 7130602 10-31-2006 CICCARFELLI
A84 US 7149246 12-12-2006 ADAMS
AS85 US 7190935 B2 03-13-2007 HECHT
A86 US 7248653 B2 07-24-2007 WIECK
A87 US 7274760 B2 09-25-2007 PALASKAS
AS88 US 7283851 B2 10-16-2007 PERSICO
A89 US 7299021 B2 11-20-2007 PARSSINEN
A90 US 7395087 B2 07-01-2008 WATANABE
A91 US 7592873 B2 09-22-2009 SATOH
A92 US7643439 B2 01-05-2010 KOCHMAN
A93 US 7656933 B2 02-02-2010 KLINKE
A94 US 7778351 B2 08-17-2010 HSU
A95 USRE41582 08-24-2010 LARSON
Examiner Signature JQUOCHIEN B VUONG/ Date Considered N2/03/2023

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.

4864-9410-0549.1
084820-000002USC4

IPR2024-00820
Apple EX1002 Page 155




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /Q.B.V/

PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
First Named Inventor Yannis TSIVIDIS
STATEMENT BY APPLICANT , ,
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 7 OF 10 Attorney Docket No. 084820-000002USC4
A96 US 9344202 B2 05-17-2016 EDDOWES
A97 US 9350313 B2 05-24-2016 WILHELMSSON
TSIVIDIS
A98 US 9838962 B2 12-05-2017 R 5 55 v w1 o
TSIVIDIS
A99 US 10524202 B2 12-31-2019 B s o s s o
TSIVIDIS
A100 US 11129097 09-21-2021 b 51572 w2 8y i o
A101 US 20020036519 03-28-2002 KRISHNAPURA
A102 US 20020050861 05-02-2002 NGUYEN
A103 US 20020137478 09-26-2002 MASAMURA
A104 US 20020190796 12-19-2002 PARK
A105 US 20030002452 01-02-2003 SAHOTA
A106) US 20030025623 02-06-2003 BRUESKE
A107 US 20030076168 04-24-2003 FORRESTER
A108 US 20030086383 05-08-2003 BREMER
A109 US 20030100279 05-29-2003 MEDVID
A110 US 20030112059 06-19-2003 KRISHNAPURA
All1l US 20030112060 06-19-2003 KRISHNAPURA

Examiner Signature

JQUOCHIEN B VUONG/

Date Considered

02/03/2023

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.

4864-9410-0549.1
084820-000002USC4

IPR2024-00820

Apple EX1002 Page 156




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /¢.B.V/
PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
First Named Inventor Yannis TSIVIDIS
STATEMENT BY APPLICANT , ,
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 8 OF 10 Attorney Docket No. 084820-000002USC4
Al112 US 20030117212 06-19-2003 KRISHNAPURA
Al113 US 20030124999 07-03-2003 PARSSINEN
Al14 US 20030169089 09-11-2003 MANKU
Al15 US 20040042572 03-04-2004 PALASKAS
Al16 US 20040077324 04-22-2004 WIECK
A117 US 20040091035 05-13-2004 PALASKAS
A118 US 20040152429 08-05-2004 HAUB
TSIVIDIS
A119 US 20160212700 07-21-2016 R AF oo
TSIVIDIS
A120 US 20180084492 03-22-2018 oo
TSIVIDIS
Al121 US 20200120600 04-16-2020 S ST e iy
Us 20210385748 TIIVIDIS
A122 US2621038578 12-09-2021 R v s o s i o
FOREIGN PATENT DOCUMENTS
. . Foreign Patent Document L Pages, Columns, Lines Where
E;;I?irtrinrller (Ij\llte Country Code-Number-Kind Code 11\’/{11&1}3%10;1\]{);%&{: Name of Patentee or Applicant | Relevant Passages or Relevant T
as o Example: TP 1234567 Al Figures Appear
B1 DE 10026152 C2 02-15-2001 CHEN
B2 EP 0795967 Al 09-17-1997 JANSEN
B3 GB 2362523 A 11-21-2001 CHEN
B4 JP 11-298348 H 10-29-1999 Sony Corporation
Examiner Signature /QUOCHIEN B VUONG/ Date Considered Dz/03/2023

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.

4864-9410-0549.1
084820-000002USC4

IPR2024-00820
Apple EX1002 Page 157



ALL REFERENCES CONSIDERED EXCEPT WHERE LINED TBROUGH. /¢.B.V/
PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
First Named Inventor Yannis TSIVIDIS
STATEMENT BY APPLICANT , ,
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 9 OF 10 Attorney Docket No. 084820-000002USC4
BS JP 10-106118 A 04-24-1998 TAGAMI
B6 WO 2002035756 A3 05-02-2002 YOSHIZAWA
B7 WO 2002056470 Al 07-18-2002 PALASKAS
B8 WO 2002056558 A3 07-18-2002 PALASKAS
B9 WO 2004017589 Al 02-24-2004 PALASKAS

NON PATENT LITERATURE DOCUMENTS

Examiner | Cite Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Initials No. | (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s), publisher, city T
and/or country where published.

APARIN, VLADIMIR, et al., "A Highly-Integrated Tri-Band/Quad-Mode SiGe BiCMOS RF-to-Baseband
C1  |Receiver for Wircless CDMA/WCDMNAMPS Applications with GPS Capability", 2002 IEEE International
Solid-State Circuits Conference, Session 14, Cellular RF Wireless, 14.3, (2002)
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International Solid-State Circuits Conference, (2004), Pgs. 182-183

Examiner Signature JOUOCHIEN B VUIONG/ Date Considered 02/03/2023

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.

e IPR2024-00820
Apple EX1002 Page 158




ALL REFERENCES CONSIDERED EXCEPT WHERE LINED THROUGH. /Q.B.V/
PTO/SB/08 Equivalent

Application No. Not Yet Assigned
INFORMATION DISCLOSURE Filing Date Not Yet Assigned
STATEMENT BY APPLICANT First N%lmed Inventor Yannis TSIYIDIS
Art Unit Not Yet Assigned
(Multiple sheets used when necessary) Examiner Not Yet Assigned
SHEET 10 OF 10 Attorney Docket No. 084820-000002USC4

c12 ORSATTIL PAOLO, et al., "A 20-mA-Receive, 55-mA-Transmit, Single-Chip GSM Transceiver in 0.25-um
CMOS", I[EEE Journal of Solid-State Circuits, Vol. 34, No. 12, (December 1999), PP. 1869-1880

C13 PARSSINEN, AARNO, et al.,, "A 2-GHz Wide-Band Direct Conversion Receiver for WCDMA Applications”,
[EEE Journal of Solid-State Circuits, Vol. 34, No. 12, (December 1999), Pgs. 1893-1903

C14 REYNOLDS, S, etal., "A Direct-Conversion Receiver [C for WCDMA Mobile Systems", Proceedings of the
2002 Bigolar/BiCMOS Circuits and Technology Meeting (2002), pp. 61-64

RUDELL, JACQUES C,, etal., "Recent Developments in High Integration Multi-Standard CMOS Transceivers
C15 | for Personal Communication Systems", Proceedings of the 1998 International Symgosium on Low Power
Electronics and Design 1 (Aug. 10-12, 1998), PP. 149-154

C16 RYYNANEN, JUSSI, et al., "RF Gain Control in Direct Conversion Receivers", [EEE, (2002), Pgs. [V-117 -1V~
120

c17 | SANIELEVICL SERGIO A, etal., "A 900-MHz Transceiver Chipset for Two-Way Paging Applications”, IEEE
Journal of Solid-State Circuits, Vol. 33, No. 12, (December 1998), pp. 2160-2168

C18 SCHUCHTER, WALTER, et al., "A Single Chip FSK/ASK 900MHz Transceiver in a Standard 0.25um CMOS
Technology", 2001 [EEE Radio Frequency Integrated Circuits (RFIC) Svmoosium ( 2001), pp. 183-186

TADJPOUR, SHAHRZAD, "A 900 MHz Dual Conversion, Low-IF CMOS GSM Receiver", A dissertation
C19 | submitted in gartial satisfaction of the reguirements for the degree Doctor of Philosoi;2ht in Electrical
Engineering, Universitt of California, Los Angeles (2001)

20 TASIC, ALEKSANDAR, et al., "Concept of Frequency-Transconductance Tuning of Bipolar Voltage-Controlled
Oscillators", [EEE, (2002), Pgs. 111-555 - 111-558

21 TASIC, ALEKSANDAR, et al., "Concept of Phase-Noise Tuning of Bipolar Voltage-Controlled Oscillators",
IEEE, (2002), Pgs. V-161 - V-164

22 |TSIVIDIS, Y., etal, "Internally Varying Analog Circuits Minimize Power Dissipation”, IEEE Circuits &
Devices Maaazine (January 2003), Pgs. 63-72

23 TSIVIDIS, Y , "Minimising power dissipation in analogue signal processors through syllabic companding”,
Electronic Letters, Vol. 35, No. 21, (October 14, 1999), Pgs. 1805-1807

C24 VAN DEN BOS, CHRIS, et al., "Architecture of a reconfigurable radio receiver frontend using overall feedback",
Electronics Research Laboratory, Delft University of Technology, (2001)

XIONG, WEI, et al,, "An S-band Low-Noise Amplifier with Self-Adjusting Bias for Improved Power
C25 | Consumption and Dynamic Range in a Mobile Environment", 1999 IEEE Radio Freauencv Intearated Circuits
SvmDosium TUE5-4, (1999). pp. 193-196

%6 YOSHIZAWA, ATSUSHI, et al., "An Anti-Blocker Structure MOSFET-C Filter For a Direct Conversion
Receiver", [EEE 2001 Custom Integrated Circuits Conference, (2001 ), Pgs. 5-8

C27 ZARGARI, MASOUD, et al., "A Single-Chip Dual-Band Tri-Mode CMOS Transceiver for [EEE 802.11 a/b/g
WLAN", 2004 IEEE International Solid-State Circuits Conference, (2004), Pgs. 96-97

Examiner Signature /QUOCHIEN B VUONG/ Date Considered 02/03/2023

*Examiner: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in
conformance and not considered. Include copy of this form with next communication to applicant.

T! - Place a check mark in this area when an English language Translation is attached.

e IPR2024-00820
Apple EX1002 Page 159



Doc code: IDS PTO/SBI08a (02-18)

L . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

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

Application Number 18086603
Filing Date P022-12-21
INFORMATION DISCLOSURE First Named Inventor |Jvannis TSIVIDIS
STATEMENT BY APPLICANT .
.. Art Unit 2645
( Not for submission under 37 CFR 1.99)
Examiner Name Quochien B. VUONG
Aftorney Docket Number 084820-000002USC4

U.S.PATENTS Remove
. . . . Pages,Columns,Lines where
E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
PRIVIDIS
/9.8.v/[1 11564164 B2 P023-01-24 FHETATR TS
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code'| Date of cited Document

Figures Appear

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication where Relevant

: i i 5
Initial* No | Number? Code?| Code#| Date Applicant of cited Passages or Relevant T

Document Figures Appear

If you wish to add additional Foreign Patent Document citation information please click the Add button | Add

NON-PATENT LITERATURE DOCUMENTS Remove
, .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . ; '
o (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), T=
Initials No : - :
publisher, city and/or country where published.
EFS Web 2.1.18 IPR2024-00820

Apple EX1002 Page 160



Application Number 18086603

Filing Date 2022-12-21

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Yannis TSIVIDIS
Art Unit 2645
Examiner Name Quochien B. VUONG

Aftorney Docket Number 084820-000002USC4

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature /QUOCHIEN B VUONG/ Date Considered 02/24/2023

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.18 IPR2024'00820
Apple EX1002 Page 161



Application Number 18086603

Filing Date 2022-12-21
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STATEMENT BY APPLICANT
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.. Art Unit 2645
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Examiner Name Quochien B. VUONG

Aftorney Docket Number 084820-000002USC4

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

X any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.
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Name/Print Jennifer Hayes Registration Number 50845
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public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
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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.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
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VA 22313-1450.
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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.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

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.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

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 inspections 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.
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), by mail or fax, or via EFS-Web.

By mail, send to: Mail Stop ISSUE FEE By fax, send to:  (571)-273-2885
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450

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

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
papers. Each additional paper, such as an assignment or formal drawing, must
have its own certificate of mailing or transmission.

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

106303 7590 03/07/2023 Certificate of Mailing or Transmission
Nixon Peabody LLP I hereby certify that this Fee(s) Transmittal is being deposited with the United
. States Postal Service with sufficient postage for first class mail in an envelope
300 South Grand Avenue, Suite 4100 addressed to the Mail Stop ISSUE FEE address above, or being transmitted to
Los Angeles, CA 90071 the USPTO via EFS-Web or by facsimile to (571) 273-288S5, on the date below.

(Typed or printed name)

(Signature)|

(Date)

| APPLICATION NO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
18/086,603 12/21/2022 Yannis TSIVIDIS 084820-000002USC4 3265
TITLE OF INVENTION: POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS
| APPLN. TYPE | ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE | TOTAL FEE(S) DUE | DATE DUE |
nonprovisional SMALL $480 $0.00 $0.00 $480 06/07/2023
| EXAMINER | ART UNIT | CLASS-SUBCLASS |
VUONG, QUOCHIEN B 2645 455-574000

ng%h?%ggff correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list

. ). E) i)agggtsacx)rll{e’sa%i ;g)atti(z] 31 ;f:glstered patent attorneys . ] enn lf er H ay es

M| Change of correspondence address (or Change of Correspondence

Address form PTO/AIA/122 or PTO/SB/122) attached. (2) The name of a single firm (having as a member a ) Nixon Peabody LLP

registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is
listed, no name will be printed.

(] "Fee Address” indication (or "Fee Address" Indication form PTO/
AIA/A7 or PTO/SB/47; Rev 03-02 or more recent) attached. Use of a
Customer Number is required.

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 must have been previously
recorded, or filed for recordation, as set forth in 37 CFR 3.11 and 37 CFR 3.81(a). Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
Theta IP, LLC Coppell, Texas

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

4a. Fees submitted: Xissue Fee [JpPublication Fee (if required) [_JAdvance Order - # of Copies
4b. Method of Payment: (Please first reapply any previously paid fee shown above)

X1 Electronic Payment via EFS-Web (] Enclosed check (L] Non-electronic payment by credit card (Attach form PTO-2038)
(X The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any overpayment to Deposit Account No. 50-4181

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

NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

M| Applicant certifying micro entity status. See 37 CFR 1.29

M| Applicant asserting small entity status. See 37 CFR 1.27

M| Applicant changing to regular undiscounted fee status.

NOTE: This form must be signed in accordance with 37 CFR 1.31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.
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Electronic Acknowledgement Receipt

EFS ID: 47726776
Application Number: 18086603
International Application Number:
Confirmation Number: 3265
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POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS
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Yannis TSIVIDIS

Customer Number:
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Filer:
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Filer Authorized By:
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Attorney Docket Number: 084820-000002USC4
Receipt Date: 22-MAR-2023
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Application Type:
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File Listing:

Document . . . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
122401
2023-03-22-Issue-Fee-
1 Issue Fee Payment (PTO-85B) Transmittal-084820-002USC4. no 1
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Information:
37918
2 Fee Worksheet (SB06) fee-info.pdf no 2
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Total Files Size (in bytes): 160319

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.
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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.
18/086,603 04/25/2023 11638210 084820-000002USC4 3265
106303 7590 04/05/2023
Nixon Peabody LLP

300 South Grand Avenue, Suite 4100
Los Angeles, CA 90071

ISSUE NOTIFICATION

The projected patent number and issue date are specified above. The patent will issue electronically. The
electronically issued patent is the official patent grant pursuant to 35 U.S.C. § 153. The patent may be accessed
on or after the issue date through Patent Center at https://patentcenter.uspto.gov/. The patent will be available in
both the public and the private sides of Patent Center. Further assistance in electronically accessing the patent,
or about Patent Center, is available by calling the Patent Electronic Business Center at 1-888-217-9197.

The USPTO is implementing electronic patent issuance with a transition period, during which period the
USPTO will mail a ceremonial paper copy of the electronic patent grant to the correspondence address of
record. Additional copies of the patent (i.e., certified and presentation copies) may be ordered for a fee from the
USPTO’s Certified Copy Center at https://certifiedcopycenter.uspto.gov/index.html. The Certified Copy Center
may be reached at (800)972-6382.

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 O 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 Patents Stakeholder Experience (OPSE),
Stakeholder Support Division (SSD) at (571)-272-4200.

IR103 (Rev. 10/09)
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INVENTORC(S) (Please see PAIR WEB site http:/pair.uspto.gov for additional inventors):

Yannis TSIVIDIS, New York, NY;

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

THETA 1P, LLC, Coppell, 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 1is the best country in
the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.
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WWW.uspto.gov

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
18/086,603 12/21/2022 Yannis TSIVIDIS 084820-000002USC4 3265
106303 7590 04/27/2023 | XAMINGR |
Nixon Peabody LLP
300 South Grand Avenue, Suite 4100 VUONG, QUOCHIEN B
Los Angeles, CA 90071
| ART UNIT | PAPER NUMBER |
2645
| NOTIFICATION DATE | DELIVERY MODE |
04/27/2023 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the
following e-mail address(es):

ipairlink @nixonpeabody.com
lapatentmb @nixonpeabody.com
slevy @ nixonpeabody.com
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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, VA 22313-1450

WwWw.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO.

18/086,603 25-APR-23 11638210

Nixon Peabody LLP
300 South Grand Avenue, Suite 4100
Los Angeles, CA 90071

EGRANT NOTIFICATION

Your electronic patent grant (eGrant) is now available, which can be accessed via Patent Center
at https://patentcenter.uspto.gov

The electronic patent grant is the official patent grant under 35 U.S.C. 153. For more
information, please visit https://www.uspto.gov/electronicgrants
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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 |
18/086,603 12/21/2022 Yannis TSIVIDIS 084820-000002USC4
CONFIRMATION NO. 3265
106303 PUBLICATION NOTICE
Nixon Peabody LLP
300 South Grand Avenue, Suite 4100 IR LA O

Los Angeles, CA 90071

Title:POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS

Publication No.US-2023-0129881-A1
Publication Date:04/27/2023

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
Public Records Division. The Public Records Division can be reached by telephone at (571) 272-3150 or (800)
972-6382, by facsimile at (571) 273-3250, by mail addressed to the United States Patent and Trademark Office,
Public Records Division, 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
https://portal.uspto.gov/pair/PublicPair. 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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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inventors: Yannis TSIVIDIS

Patent No.: 11,638,210

Issue Date: April 25, 2023

Title: POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS
Docket No.:  084820-000002USC4
Date: May 3, 2023

VIA EFS-WEB

Office of Data Management Attention: Certificate of Correction Branch
Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

REQUEST FOR CERTIFICATE OF CORRECTION DUE TO OFFICE MISTAKE
UNDER 37 CFR §1.322

Dear Sir:
A certificate of correction is respectfully requested in the above-identified utility patent.

Applicant submits that this error occurred due to Office Mistake.

Claim 1 of the issued patent currently reads: “... greater than the a noise floor...” (Col. 13,
line 13). However, it should read: “... greater than a noise floor...”

Claim 3 of the issued patent currently reads: “...increased causing the a noise floor...”
(Col. 13, line 36-37). However, it should read: ... increased causing a noise floor...”

Claim 6 of the issued patent currently reads: “... causing the maximum signal...” (Col. 14,
line 12). However, it should read: “...causing a maximum signal...”

Claim 10 of the issued patent currently reads: “... desired signal levels is greater than...”
(Col. 14, line 42). However, it should read: ... desired signal level is greater than...”

4860-0246-6400.1
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U.S. Patent No.: 11,638,210
Issue date: April 25, 2023
Request for Certificate of Correction

An Amendment filed on February 20, 2023, and entered by the Office contained the

following amendments to Claims 1, 3, 6, and 10.

1. (Currently amended) A system for power dissipation reduction in a wireless
receiver of a battery powered portable wireless device, and a corresponding reduction in a drain
on battery life of the battery powered portable wireless device, the system comprising:

the wireless receiver configured to receive a wireless signal having a desired signal and an
interferer signal;

the wireless receiver comprising a plurality of circuits, wherein the plurality of circuits
comprise a receiver signal path and at least a circuit configured to determine a signal level of the
interferer signal and a signal level of the desired signal; and

wherein when the desired signal level is greater than the interferer signal level, and both
the desired and interferer signal levels are greater than the-a noise floor, an impedance affecting
the receiver signal path is dynamically increased until the noise floor is greater than the interferer
signal level but still less than the desired signal level, whereby one or more drive currents are

reduced, thereby reducing power consumption.

3. (Currently amended) A system for power dissipation reduction in a wireless
receiver of a battery powered portable wireless device, and a corresponding reduction in a drain
on battery life of the battery powered portable wireless device, the system comprising:

the wireless receiver configured to receive a wireless signal having a desired signal and an
interferer signal;

the wireless receiver comprising a plurality of circuits, wherein the plurality of circuits
comprise a receiver signal path and at least a circuit configured to determine a signal level of the
interferer signal and a signal level of the desired signal; and

wherein when the desired signal level and the interferer signal level are both large, an
impedance affecting the receiver signal path is dynamically increased causing the-a noise floor to

be increased, thereby reducing power consumption.

4860-0246-6400.1
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U.S. Patent No.: 11,638,210
Issue date: April 25, 2023
Request for Certificate of Correction

6. (Currently amended) A system for power dissipation reduction in a wireless
receiver of a battery powered portable wireless device, and a corresponding reduction in a drain
on battery life of the battery powered portable wireless device, the system comprising:

the wireless receiver configured to receive a wireless signal having a desired signal and an
interferer signal;

wherein the wireless receiver comprises a plurality of circuits, wherein the plurality of
circuits comprise a receiver signal path and at least a circuit configured to determine a signal level
of the interferer signal and a signal level of the desired signal;

wherein a worst case condition exists when the signal level of the desired signal is low in

the presence of an interferer signal: and

wherein when the desired signal level is smaller than the interferer signal level but larger
than thea worst case condition, a bias affecting the receiver signal path is dynamically reduced

causing the-a maximum signal handling level to be lowered, thereby reducing power consumption.

10.  (Currently amended) A system for power dissipation reduction in a wireless
receiver of a battery powered portable wireless device, and a corresponding reduction in a drain
on battery life of the battery powered portable wireless device, the system comprising:

the wireless receiver configured to receive a wireless signal having a desired signal and an
interferer signal;

the wireless receiver_comprising a plurality of circuits, wherein the plurality of circuits
comprise a receiver signal path and at least a circuit configured to determine a signal level of the
interferer signal and a signal level of the desired signal;

wherein a worst case condition exists when the signal level of the desired signal is low in

the presence of an interferer signal; and

wherein when the desired signal level is greater-less than the interferer signal level but

greater than the worst case condition and beth-the desired and-interferersignal levels are-1s greater

than the-a noise floor, an impedance affecting the receiver signal path is dynamically increased,

raising -unti-the noise floor isgreaterthan-the-interferersignal-tevel-but-stitH-ess-than-the-destred
stenal-Hevel—whereby-and causing one or more drive currents are-to be reduced, thereby reducing

power consumption.
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U.S. Patent No.: 11,638,210
Issue date: April 25, 2023
Request for Certificate of Correction

Applicant respectfully submits that the mistakes listed above are clearly disclosed by the
records of the Office.

Accordingly, Applicant respectfully submits that the present request for the certificate of
correction is due to an Office Mistake.

Attached 1s a completed form PTO/SB/44, which indicates the corrections to be made by
reference to the column and line numbers in the printed patent. Please send the Certificate to:

Jennifer Hayes, Esq.

Nixon Peabody LLP

300 South Grand Avenue, Suite 4100
Los Angeles, California 90071-3151

No fee is believed to be required as this was due to Office Mistake. However, if any fees

are required, the Commission is authorized to charge Deposit Account S0-4181.

Respectfully submitted,
NIXON PEABODY LLP

/Jennifer Hayes/
Jennifer Hayes
Registration No. 50,845

One California Plaza

300 South Grand Avenue, Suite 4100
Los Angeles, CA 90071-3151
Telephone: (213) 629-6000

Facsimile: (213) 629-6001

Email: lapatentmb@nixonpeabody.com
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PTO/SB/44 (09-07)
Approved for use through 08/31/2013. OMB 0651-0033
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.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

Page 1 of _ 1
PATENT NO. : 11,638,210

APPLICATION NO.: 18/086,603
ISSUE DATE . 2023-04-25

INVENTOR®S) * vannis TSIVIDIS

It is certified that an error appears or errors appear in the above-identified patent and that said Letters Patent
is hereby corrected as shown below:

In claim 1, column 13, line 13, reading: "greater than the a noise floor" should read: --greater than a noise floor--

In claim 3, column 13, lines 36-37, reading: "increased causing the a noise floor" should read: --increased
causing a noise floor--

In claim 6, column 14, line 12, reading: "causing the maximum signal" should read: --causing a maximum
signal--

In claim 10, column 14, line 42, reading: "desired signal levels is greater than" should read: --desired signal level
is greater than--

MAILING ADDRESS OF SENDER (Please do not use customer number below):

NIXON PEABODY, LLP
300 South Grand Avenue, Suite 4100
Los Angeles, California 90071-3151

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. 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 1.0 hour 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. Patent 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: Attention Certificate of Corrections Branch, 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.
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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 (6 U.S.C. 5§52) and the Privacy Act (6 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.
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POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS
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106303
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084820-000002USC4
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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.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 111,638,210 Bl Page 1 of 1
APPLICATION NO. : 18/086603

DATED : April 25, 2023

INVENTOR(S) : Yannis Tsividis

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

In Claim 1, Column 13, Line 13, reading: “greater than the a noise floor” should read: --greater than a
noise floor--

In Claim 3, Column 13, Lines 36-37, reading: “increased causing the a noise floor” should read:
--increased causing a noise floor--

In Claim 6, Column 14, Line 12, reading: “causing the maximum signal” should read: --causing a
maximum signal--

In Claim 10, Column 14, Line 42, reading: “desired signal levels is greater than” should read:
--desired signal level is greater than--

Signed and Sealed this
Thirtieth Day of May, 2023

Kotneing K l& Vida L

Katherine Kelly Vidal
Director of the United States Patent and Trademark Office
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