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Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A PROVISIONAL DOUBLE PATENTING
REJECTION OVER A PENDING "REFERENCE" APPLICATION

AND TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVER A
“PRIOR” PATENT

Application Number 15824841

Filing Date 28-Nov-2017

First Named Inventor Yannis Tsividis
Attorney Docket Number THETA-000002US00

Title of Invention

Power Dissipation Reduction in Wireless Transceivers

< Filing of terminal disclaimer does not obviate requirement for response under 37 CFR 1.111 to outstanding
Office Action

X] This electronic Terminal Disclaimer is not being used for a Joint Research Agreement.

Owner Percent Interest

Theta IP, LLC 100 %

The owner(s) of percent interest listed above in the instant application hereby disclaims, except as provided below, the terminal
part of the statutory term of any patent granted on the instant application which would extend beyond the expiration date of the
full statutory term of any patent granted on pending reference Application Number(s)

15080432 filed on 03/24/2016

as the term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the
grant of any patent on the pending reference application. The owner hereby agrees that any patent so granted on the instant
application shall be enforceable only for and during such period that it and any patent granted on the reference application are
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its
SUCCESSOrs OF assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant application
that would extend to the expiration date of the full statutory term of any patent granted on said reference application, "as the
term of any patent granted on said reference application may be shortened by any terminal disclaimer filed prior to the grant of
any patent on the pending reference application,” in the event that any such patent granted on the pending reference
application: expires for failure to pay a maintenance fee, is held unenforceable, is found invalid by a court of competent
jurisdiction, is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a
reexamination certificate, is reissued, or is in any manner terminated prior to the expiration of its full statutory term as shortened
by any terminal disclaimer filed prior to its grant.

The owner(s) with percent interest listed above in the instant application hereby disclaims, except as provided below, the
terminal part of the statutory term of any patent granted on the instant application which would extend beyond the expiration

date of tﬁgﬁl Sftgtslg term of prior patent number(s)




9838962
9331728
7010330

as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that it and the prior patent are commonly
owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee, its successors
or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant
application that would extend to the expiration date of the full statutory term of the prior patent, "as the term of said prior patent
is presently shortened by any terminal disclaimer,” in the event that said prior patent later:

- expires for failure to pay a maintenance fee;

- is held unenforceable;

- is found invalid by a court of competent jurisdiction;

- is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321;

- has all claims canceled by a reexamination certificate;

- is reissued; or

- is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

@ Terminal disclaimer fee under 37 CFR 1.20(d) is included with Electronic Terminal Disclaimer request.

O | certify, in accordance with 37 CFR 1.4(d)(4), that the terminal disclaimer fee under 37 CFR 1.20(d)
required for this terminal disclaimer has already been paid in the above-identified application.

Applicants claims the following fee status:

(® Small Entity
(O Micro Entity
(O Regular Undiscounted

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

THIS PORTION MUST BE COMPLETED BY THE SIGNATORY OR SIGNATORIES

| certify, in accordance with 37 CFR 1.4(d)(4) that | am:

® An attorney or agent registered to practice before the Patent and Trademark Office who is of record in
this application

Registration Number 50845

(O Asoleinventor

O A joint inventor; | certify that | am authorized to sign this submission on behalf of all of the inventors as evidenced by the
power of attorney in the application

(O Ajointinventor; all of whom are signing this request

Signature

/Jennifer Hayes/
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Name Jennifer Hayes

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
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Electronic Patent Application Fee Transmittal

Application Number:

15824841
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Basic Filing:
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Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

183 of 355




Description

Fee Code

Quantity

Amount

Sub-Total in
UsD($)

Extension-of-Time:

Miscellaneous:
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160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 15824841
Filing Date: 28-Nov-2017

Applicant/Patent under Reexamination:  Tsividis

Electronic Terminal Disclaimer filed on January 17,2019

X APPROVED

This patent is subject to a terminal disclaimer

] DISAPPROVED

Approved/Disapproved by: Electronic Terminal Disclaimer automatically approved by EFS-Web

U.S. Patent and Trademark Office
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Electronic Acknowledgement Receipt

EFS ID: 34890569
Application Number: 15824841
International Application Number:
Confirmation Number: 4819

Title of Invention:

Power Dissipation Reduction in Wireless Transceivers

First Named Inventor/Applicant Name:

Yannis Tsividis

Customer Number:

106303

Filer:

Jennifer NMN Hayes/Diana Girgis

Filer Authorized By:

Jennifer NMN Hayes

Attorney Docket Number:

THETA-000002US00

Receipt Date: 17-JAN-2019
Filing Date: 28-NOV-2017
Time Stamp: 18:10:26

Application Type:

Utility under 35 USC 111{(a)

Payment information:

Submitted with Payment yes
Payment Type DA
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RAM confirmation Number

011819INTEFSW00018618504166

Deposit Account

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
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File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
37011
1 Terminal Disclaimer-Filed (Electronic) eTerminal-Disclaimer.pdf no 3
76324bcafac7988979bb3a9937a6feeal 2f3
2c2c
Warnings:
Information:
30566
2 Fee Worksheet (SB06) fee-info.pdf no 2
1228070b94fb99b8c4879bc3al3a5348edd4)
9164
Warnings:
Information:
Total Files Size (in bytes): 67577

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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Docket No. 084820-000002US00
Application No. 15/824,841

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant: Yannis TSIVIDIS Confirmation No.: 4819

Application No.: 15/824,841 Examiner: Quochien B. VUONG
Filing Date: November 28, 2017 Art Unit: 2647

Title: Power Dissipation Reduction in Wireless Transceivers

Mail Stop Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AND RESPONSE TO OFFICE ACTION

Sir;

In response to the Office Action mailed July 18, 2018, 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 11.
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Amendments to the Claims

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

1-20. (Cancelled)

21.  (Currently Amended) A method of reducing the power consumption of a receiver
of a battery operated transceiver having a plurality of circuits, wherein the plurality of circuits
comprise a receiver signal path comprising at least an amplifier, a mixer and a filter, the plurality
of circuits further comprise circuits for determining at least a signal strength indication in the
signal path of the receiver; the method comprising:

receiving a signal comprising a desired signal and an interferer signal in the receiver
signal path-efthe-receiver;

determining a first signal strength indication, wherein the first signal strength indication
is relative to the strength of the received signal;

determining a second signal strength indication, wherein the second signal strength
indication is relative to the strength of the signal after filtering the received signal to reduce the
interferer signal;

comparing the first and second signal strength indication_to one another, and

adjusting at least one of an impedance, a bias or a gain of at least one of the amplifier,
filter or mixer in the receiver signal path, responsive to therelative changes in the strength of the

first and second signal strength indication -as-belew-

189 of 355



Docket No. 084820-000002US00
Application No. 15/824,841

wherein when the indicated interferer signal strength decreases, and the indicated strength
of the desired signal decreases, decreasing the bias of at least one of the plurality of circuits in

the signal path.

method of claim 21, wherein when the indicated interferer signal strength decreases, and the

indicated strength of the desired signal decreases, increasing a gain of at least one of a plurality
of circuits in the signal path and increasing an impedance of at least one of the plurality of

circuits in the signal path.
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24, (Currently Amended) A method for reducing power consumption in a receiver in
a battery operated mobile device where the receiver receives a wireless signal and comprises a
plurality of circuits, the plurality of circuits comprising a signal path including at least an
amplifier, a mixer and a filter, and wherein the receiver also comprises circuits for determining at
least a signal strength at a one or more locations in the signal path, the method comprising:

filtering the received signal to determine a signal strength of a desired signal and a signal
strength of an interferer signal;

comparing the signal strength of the desired signal to the signal strength of the interferer

signal; and
when the signal strength of the desired signal is greater than the signal strength of the
interferer signal, increasing an impedance of at least one of the amplifier, filter or mixer in the

signal path of the receiver, thereby reducing power dissipation in the receiver.

25.  (Currently Amended) A method for reducing power consumption in a receiver in
a battery operated mobile device where the receiver receives a wireless signal and comprises a
plurality of circuits, the plurality of circuits comprising a signal path including at least an
amplifier, a mixer and a filter, and wherein the receiver also comprises circuits for determining
signal strengths at a plurality of locations in the signal path, the method comprising:

filtering the received signal to determine a signal strength of a desired signal and a signal
strength of an interferer signal;

comparing the signal strength of the desired signal to the signal strength of the interferer

signal; and
when the signal strength of the interferer signal is greater-smaller than the signal strength
of the desired signal, reducing a bias of at least one of the plurality of circuits in the signal path

of the receiver, thereby reducing power dissipation in the receiver.

26.  (Currently Amended) A method for power dissipation reduction in a receiver of a

wireless transceiver of a battery powered portable wireless device, the receiver having a signal

path comprising a plurality of circuits including at least an amplifier, a filter, and a mixer, the

receiver having a plurality of circuits to function under a worst-case condition when a received
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desired signal strength is low and a received interferer signal strength is high. the method

comprising:

receiving a wireless signal having a desired signal strength and an interferer signal

strength by the receiver;;

determining a-the received desired signal strength;
-and-determining a-the received interferer signal strength;

comparing the received desired signal strength relative to the received interferer signal

strength; and
when the interferer signal strength efthe-interferersienalis high and the desired signal

strength efthe-destred-stenals high, causing an impedance of one or more of the plurality of
circuits in the receiver signal path of the wireless transceiver to be increased eempared-relative to

the impedance at the worst-case pewer-disstpatton-condition, thereby saving power.

27.  (Currently Amended) A method for power dissipation reduction in a receiver of a

wireless transceiver of a battery powered portable wireless device, the receiver having a signal

path comprising a plurality of circuits including at least an amplifier, a filter, and a mixer, the

receiver having a plurality of circuits to function under a worst case condition when a received

desired signal strength is low and a received interferer signal strength is high. the method

comprising:
receiving a wireless signal having a desired signal strength and an interferer signal

strength by the receivers-the-reeetverhaving-apturality of-etrevits-to-funetion-undera-worst-ease

-determining a received desired signal strength;

-and-determining a received interferer signal strength;

comparing the received desired signal strength relative to the received interferer signal

strength; and
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when the interferer signal strength efthe-interfererstgnal-is low and the desired signal
strength ef-the-destred-stenal-is low, causing a bias current of one or more of the plurality of

circuits in the receiver signal path of the wireless transceiver to be decreased eempared-relative

to the worst-case pewerdissipatton-condition, thereby saving power.

28.  (Cancelled)

29.  (Currently Amended) A method for power dissipation reduction in a receiver of a

wireless transceiver of a battery powered portable wireless device, the receiver having a plurality

of circuits to function under a worst case condition when a received desired signal strength is low

and a received interferer signal strength is high. the receiver having a signal path comprising a

plurality of circuits including at least an amplifier, a filter, and a mixer, the method comprising:

receiving a wireless signal having a desired signal strength and an interferer signal

strength by the receiver, ;

determining a received desired signal strength-aned-;

determining a received interferer signal strength;

comparing the desired signal strength relative to the interferer signal strength; and

when the stenal-strength-of the-interferer signal strength is low and the desired signal
strength of the-destred-stenal-is high, causing an impedance of one or more of the plurality of

circuits in the receiver signal path of the wireless transceiver to be increased eempared-relative to

the worst-case pewer-disstpatton-condition, thereby saving power.

30.  (Currently Amended) A method for power dissipation reduetion-control in a
receiver of a wireless transceiver of a battery powered portable wireless device, the receiver

having a signal path comprising a plurality of circuits including at least an amplifier, a filter, and

a mixer, the method comprising:

receiving a wireless signal having a desired signal strength and an interferer signal

strength by the receiver;;
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determining a-the received desired signal strength; ane
determining a-the received interferer signal strength;

comparing the received desired signal strength relative to the received interferer signal

strength; and

when the stenal-strensth-of the-received interferer signal strength is high and the received
desired signal strength efthe-destred-signal-is low, and-the-desired-signal-has-a-stenal-strength
that-istarger-thantn-the-worst-case-power-dissipation-condittons, causing an-tmpedanece-a bias

current of one or more of the plurality of circuits in the receiver signal path of the wireless

transceiver to be increased-compared-to-the-worst-case-power-dissipationcondition, causing an
reduetion-increase in power dissipation.

31.  (Currently Amended) A method for reduetre-power consumption control in a
receiver in a battery operated mobile device where the receiver receives a wireless signal and
comprises a plurality of circuits, the plurality of circuits comprising a signal path including at
least an amplifier, a mixer and a filter, and wherein the receiver also comprises circuits for
determining a signal strength at least at a location in the signal path, the method comprising:

filtering the received signal to determine a signal strength of an interferer signal and a

signal strength of a desired signal; and

when the signal strength of the interferer signal is highincreasing, increasing as
tmpedanee-a bias current of at least one of the plurality of circuits in the signal path of the
receiver, thereby reduetng-increasing power dissipation in the receiver.

32. (New) A method for power dissipation optimization in a receiver of a wireless
transceiver of a battery powered portable wireless device based on its operating conditions,
wherein the receiver has a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, the receiver having a plurality of circuits designed to function
under operating conditions that vary based on relative signal strengths of the interferer signal and

desired signal, wherein operating conditions vary between a worst-case operating condition and a
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best-case operating condition, wherein the worst-case operating condition occurs when a desired
signal strength is low and an interferer signal strength is high and the receiver operates with a
maximum bias current, wherein the best-case operating condition occurs when the desired signal
strength 1s high and the interferer signal strength is very low or zero and the receiver operates
with a minimum bias current, the method comprising:

receiving a wireless signal having a desired signal and an interferer signal by the receiver;

determining the received desired signal strength;

determining the received interferer signal strength;

comparing the received desired signal strength relative to the received interferer signal
strength;

when the received desired signal strength relative to the received interferer signal strength
is better than that the worst-case operating condition, reducing a bias current of one or more of
the plurality of circuits in the signal path of the receiver, thereby reducing power dissipation and

saving power.

33. (New) The method of claim 32, wherein the received desired signal strength relative
to the received interferer signal strength is better than that the worst-case operating condition
when the received desired signal strength is higher than the desired signal strength at the worst-

case operating condition.

34. (New) The method of claim 32, wherein the received desired signal strength relative
to the received interferer signal strength is better than that the worst-case operating condition
when the received interfere signal strength is lower than the interferer signal strength at the worst

case operating condition.

35. (New) The method of claim 32, wherein the received desired signal strength relative
to the received interferer signal strength is better than that the worst-case operating condition
when the received desired signal strength is higher than the desired signal strength of the worst-
case operating condition and the received interferer signal strength is lower than the interferer

signal strength at the worst case operating condition.
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36. (New) The method of claim 32, wherein the interferer signal is due to other
transceivers or nearby electronic equipment generating interfering signals and other spurious

noise.

37. (New) The method of claim 31, wherein the filtering the received signal to determine
a signal strength of an interferer signal and a signal strength of a desired signal occurs over a
period of time and further comprising comparing the signal strength of the interferer signal at a
first period of time to the signal strength of the interferer signal at a second period of time to

determine whether the signal strength of the interferer signal is increasing.

38. (New) A method for power dissipation control in a receiver of a wireless transceiver
of a battery powered portable wireless device, the receiver having a signal path comprising a
plurality of circuits including at least an amplifier, a filter, and a mixer, the method comprising:

receiving a wireless signal having a desired signal strength and an interferer signal
strength by the receiver;

determining the received desired signal strength;

determining the received interferer signal strength;

comparing the received desired signal strength relative to the received interferer signal
strength; and

when the received interferer signal strength is greater than the received desired signal
strength, increasing a bias current of at least one of the plurality of circuits in the receiver signal

path of the wireless transceiver, causing an increase in power dissipation.

39. (New) A method for controlling power dissipation in a receiver of a wireless
transceiver of a battery powered portable wireless device, the receiver having a signal path
comprising a plurality of circuits including at least an amplifier, a filter, and a mixer, the method
comprising:

receiving a wireless signal having a desired signal strength and an interferer signal
strength by the receiver;

determining the received desired signal strength;

determining the received interferer signal strength;
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comparing the received desired signal strength relative to the received interferer signal
strength; and

wherein when the received desired signal strength is greater than the received interferer
signal strength, decreasing a bias current of at least one of the plurality of circuits in the signal

path.

10
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REMARKS
The Office Action mailed July 18, 2018 has been carefully considered. In this

Amendment, claim 28 has been cancelled, claims 21-27, and 29-31 have been amended, and
claims 32-39 have been added. Reconsideration in view of the following remarks is respectfully

requested.

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

Claims 26-30 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. Applicants have amended
claims 26-27 and 29-30 and cancelled claim 28. Applicant accordingly requests withdrawal of

the rejections under 35 U.S.C. § 112, second paragraph.

Rejection(s) under 35 U.S.C. § 103

Claims 21-31 stand rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable
over U.S. Patent No. 5,001,776 to Clark (hereinafter, “Clark™) in view of U.S. Patent No.
6,870,425 to Leifso et al. (hereinafter, “Leifso”). These rejections are traversed.

Clark generally discloses a method of controlling the power consumption of a receiver
(of a transceiver) based on the level of the desired signal and the level of all signals received.
However, Clark specifically discloses that a “first threshold” and a “second threshold” are used
for controlling the power consumption of the receiver. See, for example, Fig. 2 and Claim 1 of
Clark. In Clark, the desired signal is compared to the first threshold, which is determined after

the received signal has been mixed. The received signal is compared to the second threshold,

11
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which is determined before the signal has been mixed. Additionally, in Clark, since each
threshold causes two outcomes (high or low), there are four total outcomes of this controlling
method, as shown in TABLE 1 of Clark. Thus, in Clark, there are only two Operating Mode
Currents: High and Low. This is confirmed by Fig. 2 of Clark, which shows only a Low Current
Mode and a High Current Mode.

The presently pending claims do not rely on a comparison of the desired and undesired
(interferer) signals to thresholds; instead, in the method of claims 21-27 and 29-30, the receiver
dynamically adjusts impedance or bias based on the relative comparison of the desired signal
strength to the interferer signal strength. This allows for the receiver to operate at more than two
operating mode currents, i.e., there are many more than four outcomes as described in Clark.

The Examiner admits that Clark fails to disclose the last limitation of each of the claims.
See Office Action, pp. 4 — 15. The examiner points to Leifso as disclosing those limitations.
Leifso generally describes a method for amplifier gain control. Leifso, however, does not
disclose performing a comparison of desired signal strength and interferer signal strength or
adjusting gain based on such a comparison. Accordingly, Leifso in combination with Clark fails
to disclose all of the limitations of the claims.

Claim 31 differs from Clark in that the method requires increasing a bias current of at
least one of the plurality of circuits in the signal path of the receiver, thereby increasing power
dissipation in the receiver, when the signal strength of the interferer signal is increasing. As
discussed above, Clark does not perform its control based on whether an interferer signal is
increasing; it only does it based on a comparison of the pre-mixing and post-mixing signals to a

threshold.

12
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Thus, the cited art fails to disclose all of the limitations of independent claims 21-27 and
29-32. Claims 33-36 depend, directly or indirectly, from one of the foregoing independent
claims. Applicant accordingly requests withdrawal of the rejections under 35 U.S.C. § 102

and/or 35 U.S.C. § 103.

Double Patenting Rejections

Claims 21, 22, 24, 27, 29 and 31 stand rejected pursuant to the judicially-created doctrine
of obviousness-type double patenting as allegedly being unpatentable over claim 1 of prior U.S.
Patent No. 9,838,962. Claims 21, 24, 26 and 29-31 stand rejected pursuant to the judicially-
created doctrine of obviousness-type double patenting as allegedly being unpatentable over claim
2 of prior U.S. Patent No. 9,331,728. Claims 21-31 stand rejected pursuant to the judicially-
created doctrine of obviousness-type double patenting as allegedly being unpatentable over
claims 17, 19, 21, 22 and 26-28 of prior U.S. Patent No. 7,010,330. Claims 21, 22, 24-27 and
29-31 stand rejected pursuant to the judicially-created doctrine of obviousness-type double
patenting as allegedly being unpatentable over claims 25 and 26 of prior U.S. Application No.
15/080,432.

Applicants submit herewith a Terminal Disclaimer to overcome said double patenting
rejections if the Examiner finds the subject matter of the claims allowable. Applicants

accordingly request withdrawal of the double patenting rejections.

13
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New Claims
Claims 32-38 have been added to further particularly point out and distinctly claim the
subject matter regarded as the invention and are patentable for at least the same reasons

discussed above.

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. 50-4166.

Respectfully submitted,
NIXON PEABODY LLP

Dated: January 17, 2019 /Jennifer Hayes/
Jennifer Hayes
Reg. 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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( Application No. | 15/824.841 )
INFORMATION DISCLOSURE Filing Date_| November 28, 2017
STATEMENT BY APPL'CANT First Inventor | Yannis Tsividis
Art Unit | 2647
(Not for submission under 37 CFR 1.99) Examiner Name | \/yong, Quochien B
Y Attorney Docket No. | 10037P007CCC Conf. No. 4819 Yy,
( DUTY OF DISCLOSURE STATEMENT A
In accordance with the duty of disclosure, enclosed is a copy of an Information Disclosure Statement (IDS) Citation Form
PTO/SB/08 or PTO-1449, together with copies of the documents cited on that form, except for copies not required to be
submitted (e.g., copies of U.S. patents and U.S. published patent applications need not be enclosed). This IDS and IDS
Citation Form are being submitted before the mailing of a final Office Action or Notice of Allowance. It is respectfully
requested that the cited references be considered and that the enclosed copy of PTO/SB/08 be initialed by the Examiner to
indicate such consideration and a copy thereof returned to applicant(s).
The submission of this Information Disclosure Statement is not to be construed as a representation that a search has been
made in the subject application and is not to be construed as an admission that the information cited in this statement is
material to patentability.
\, Y,
( CERTIFICATION STATEMENT A

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

D4 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 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).
OR

|:| None

|:| The IDS Filing Fee in the amount of $120.00 as set forth in 37 CFR 1.17(p) has been submitted herewith.
X itis requested that any requisite fees be debited from Deposit Account 090528.

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 signature.

Signature /Tri C. Dang /
Name/Print Tri C. Dang

Date (VM-DD-YYYY) | 10-16-2018
Registration Number | 71853

| hereby certify that this correspondence is being submitted electronically via EFS Web on the date shown below.

Jessica A. Clark /Jessica A. Clark/ Date 10-16-18

This callection of information is required by 37 CFR 1.7 and 1.98. The information is required to obtain or retain a benefit by the public which is ta file (and by the USPTO to process) an application. Confidentiality is govemed by 35 U.S.C. 122 and 37 CFR 1.14. This callection is estimated to take 1 hour to
complete, including gathering, preparing and submitting the completed appiication fomm 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.
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Application No. Applicant(s)
15/824,841 TSIVIDIS, YANNIS

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
QUOCHIEN B. VUONG 2647 ,S\l*gt”s

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

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTHS FROM THE MAILING DATE OF
THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed

after SIX (6) MONTHS from the mailing 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)[X Responsive to communication(s) filed on 07/03/2018.
[ A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon _____ .
2a)[] This action is FINAL. 2b)[X] 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)[] 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 Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims*
5K Claim(s) 21-31 is/are pending in the application.
5a) Of the above claim(s) is/are withdrawn from consideration.
6)[] Claim(s) ____is/are allowed.
7)X Claim(s) 21-31 is/are rejected.
8)[] Claim(s) _____is/are objected to.
9)[] 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
hitp/hwww usplo gov/eatents/init_events/pph/indax.jsp or send an inquiry to PPHfesdback@uspio.qoy.

Application Papers
10)[] The specification is objected to by the Examiner.
11)[X] The drawing(s) filed on 11/28/2017 is/are: a)[X] 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)J Al b)[JSome** c)[] None of the:
1.[] Certified copies of the priority documents have been received.
2.[] 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) D Interview Summary (PTO-413)
. . Paper No(s)/Mail Date.

2) & Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4) D Other- —

Paper No(s)/Mail Date

U.S. Patent and Trademark Office
PTOL-326 (RQ 11830f 3 5 5 Office Action Summary Part of Paper No./Mail Date 20180706



Application/Control Number: 15/824,841 Page 2
Art Unit: 2647

The present application is being examined under the pre-AlA first to invent
provisions.
DETAILED ACTION
Information Disclosure Statement
The information disclosure statement (IDS) submitted on 05/03/2018 is 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 26-30 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 pre-AlA the
applicant regards as the invention.

Claim 26 recites the limitation "the worst-case power dissipation condition" in
claim 26, lines 11-12. There is insufficient antecedent basis for this limitation in the

claim.
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Claim 27 recites the limitation "the worst-case power dissipation condition" in
claim 27, lines 11-12. There is insufficient antecedent basis for this limitation in the
claim.

Claim 28 recites the limitation "the worst-case power dissipation condition" in
claim 28, lines 11-12. There is insufficient antecedent basis for this limitation in the
claim.

Claim 29 recites the limitation "the worst-case power dissipation condition” in
claim 29, lines 11-12. There is insufficient antecedent basis for this limitation in the
claim.

Claim 30 recites the limitation "the worst-case power dissipation condition" in
claim 30, lines 10-11. There is insufficient antecedent basis for this limitation in the

claim.

Claim Rejections - 35 USC § 103
The following is a quotation of pre-AlA 35 U.S.C. 103(a) which forms the basis

for all obviousness rejections set forth in this Office action:

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

Claims 21-31 are rejected under pre-AlA 35 U.S.C. 103(a) as being unpatentable
over Clark (US 5,001,776) in view of Leifso et al. (US 6,870,425).
Regarding claim 21, Clark (figure 1) discloses a method of reducing the power

consumption of a receiver of a battery operated transceiver having a plurality of circuits,
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wherein the plurality of circuits comprise a receiver signal path comprising at least an
amplifier (108, 122), a mixer (110) and a filter (103), the plurality of circuits further
comprise circuits for determining at least a signal strength indication in the signal path of
the receiver; the method comprising: receiving a signal comprising a desired signal and
an interferer signal in the signal path of the receiver; determining a first signal strength
indication, wherein the first signal strength indication is relative to the strength of the
received signal (127); determining a second signal strength indication, wherein the
second signal strength indication is relative to the strength of the signal after filtering the
received signal to reduce the interferer signal (127’); comparing the first and second
signal strength indication, and adjusting at least one of an impedance, a bias or a gain
of at least one of the ampilifier, filter or mixer in the signal path, responsive to the
changes in the strength of the first and second signal strength indication (via control
lines 132, 134, 138 and 140); when the second signal strength indication increases,
adjusting the gain of at least one of the plurality of circuits in the signal path (column 2,
line 34 — column 4, line 66). Clark does not specifically disclose when the second signal
strength indication increases, increasing the impedance of at least one of the plurality of
circuits in the signal path. However, Leifso et al. (figure 4) disclose adjusting a gain of
an amplifier by changing of the value of an impedance of at least one of the plurality of
circuits in the signal path (column 6, line 26 — column 8, line 15). Therefore, it would
have been obvious for one having ordinary skill in the art at the time the invention was
made to adapt the teaching of adjusting the gain of the amplifier by adjusting the

impedance of Leifso et al. to the method of Clark as a system design preference for
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performing the same function as controlling and adjusting the gain of the amplifier and
power consumption in the receiver.

Regarding claim 22, Clark (figure 1) discloses a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits,
wherein the plurality of circuits comprise a receiver signal path comprising at least an
amplifier (108, 122), a mixer (110) and a filter (120), the plurality of circuits further
comprising circuits for determining at least a signal strength indication in the signal path
of the receiver; the method comprising: receiving a signal comprising a desired signal
and an interferer signal in the signal path of the receiver; determining a first signal
strength indication, wherein the first signal strength indication is relative to the strength
of the received signal (127); determining a second signal strength indication, wherein
the second signal strength indication is relative to the strength of the signal after filtering
the received signal to reduce the interferer signal (127°); comparing the first and second
signal strength indication to determine a signal strength indication of a desired signal
and a signal strength indication of an interferer signal; and when the indicated interferer
signal strength decreases, and the indicated strength of the desired signal decreases,
decreasing the gain of at least one of the plurality of circuits in the signal path (column
2, line 34 — column 4, line 66). Clark does not specifically disclose when the indicated
interferer signal strength decreases, and the indicated strength of the desired signal
decreases, decreasing the bias of at least one of the plurality of circuits in the signal
path. However, Leifso et al. (figure 4) disclose adjusting a gain of an amplifier by

changing a bias of at least one of the plurality of circuits in the signal path (column 6,

222 of 355



Application/Control Number: 15/824,841 Page 6
Art Unit: 2647

line 26 — column 8, line 15). Therefore, it would have been obvious for one having
ordinary skill in the art at the time the invention was made to adapt the teaching of
adjusting the gain of the amplifier by adjusting the bias of Leifso et al. to the method of
Clark as a system design preference for performing the same function as controlling
and adjusting the gain of the amplifier and power consumption in the receiver.
Regarding claim 23, Clark (figure 1) discloses a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits,
wherein the plurality of circuits comprise a receiver signal path comprising at least an
amplifier (108, 122), a mixer (110) and a filter (120), the plurality of circuits further
comprising circuits for determining at least a signal strength indication in the signal path
of the receiver; the method comprising: receiving a signal comprising a desired signal
and an interferer signal in the signal path of the receiver; determining a first signal
strength indication, wherein the first signal strength indication is relative to the strength
of the received signal (127); determining a second signal strength indication, wherein
the second signal strength indication is relative to the strength of the signal after filtering
the received signal to reduce the interferer signal (127°); comparing the first and second
signal strength indications to determine a signal strength indication of the desired signal
and a signal strength indication of the interferer signal; and when the indicated interferer
signal strength decreases, and the indicated strength of the desired signal decreases,
increasing a gain of at least one of a plurality of circuits in the signal path (column 2, line
34 — column 4, line 66). Clark does not specifically disclose when the indicated strength

of the desired signal decreases, increasing an impedance of at least one of the plurality
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of circuits in the signal path. However, Leifso et al. (figure 4) disclose adjusting a gain of
an amplifier by changing an impedance of at least one of the plurality of circuits in the
signal path (column 6, line 26 — column 8, line 15). Therefore, it would have been
obvious for one having ordinary skill in the art at the time the invention was made to
adapt the teaching of adjusting the gain of the amplifier and adjusting the impedance of
Leifso et al. to the method of Clark as a system design preference for performing the
same function as controlling and adjusting the gain of the amplifier and power
consumption in the receiver.

Regarding claim 24, Clark (figure 1) discloses a method for reducing power
consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier (108, 122), a mixer (110) and a
filter (120), and wherein the receiver also comprises circuits for determining at least a
signal strength at a one or more locations in the signal path, the method comprising:
filtering the received signal to determine a signal strength of a desired signal and a
signal strength of an interferer signal; and when the signal strength of the desired signal
(127’) is greater than the signal strength of the interferer signal (127), adjusting a gain of
at least one of the amplifier, filter or mixer in the signal path of the receiver, thereby
reducing power dissipation in the receiver path (column 2, line 34 — column 4, line 66).
Clark does not specifically disclose increasing an impedance of at least one of the
amplifier, filter or mixer in the signal path of the receiver. However, Leifso et al. (figure

4) disclose adjusting a gain of an amplifier by changing an impedance of at least one of
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the plurality of circuits in the signal path (column 6, line 26 — column 8, line 15).
Therefore, it would have been obvious for one having ordinary skill in the art at the time
the invention was made to adapt the teaching of adjusting the gain of the amplifier by
adjusting the impedance of Leifso et al. to the method of Clark as a system design
preference for performing the same function as controlling and adjusting the gain of the
amplifier and power consumption in the receiver.al path of the receiver, thereby
reducing power dissipation in the receiver.

Regarding claim 25, Clark (figure 1) discloses a method for reducing power
consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier (108, 122), a mixer (110) and a
filter (120), and wherein the receiver also comprises circuits for determining signal
strengths at a plurality of locations in the signal path, the method comprising: filtering
the received signal to determine a signal strength of a desired signal and a signal
strength of an interferer signal; and when the signal strength of the interferer signal
(127) is greater than the signal strength of the desired signal (127°), adjusting a gain of
at least one of the plurality of circuits in the signal path of the receiver, thereby reducing
power dissipation in the receiver path (column 2, line 34 — column 4, line 66). Clark
does not specifically reducing a bias of at least one of the plurality of circuits in the
signal path of the receiver. However, Leifso et al. (figure 4) disclose adjusting a gain of
an amplifier by changing a bias of at least one of the plurality of circuits in the signal

path (column 6, line 26 — column 8, line 15). Therefore, it would have been obvious for
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one having ordinary skill in the art at the time the invention was made to adapt the
teaching of adjusting the gain of the amplifier by adjusting the bias of Leifso et al. to the
method of Clark as a system design preference for performing the same function as
controlling and adjusting the gain of the amplifier and power consumption in the
receiver.

Regarding claim 26, Clark (figure 1) discloses a method for power dissipation reduction
in a receiver of a wireless transceiver of a battery powered portable wireless device, the
method comprising: receiving a wireless signal having a desired signal strength and an
interferer signal strength by the receiver, the receiver having a plurality of circuits to
function under a worst case condition when a received desired signal strength is low
and a received interferer signal strength is high, the receiver having a signal path
comprising a plurality of circuits including at least an amplifier (108, 122), a filter (120),
and a mixer (110), and wherein the receiver also comprises circuits determining a
received desired signal strength (127°) and determining a received interferer signal
strength (127); and when the signal strength of the interferer signal is high and the
signal strength of the desired signal is high, causing a gain of one or more of the
plurality of circuits in the receiver signal path of the wireless transceiver to be increased
compared to the worst-case power dissipation condition, thereby saving power (column
2, line 34 — column 4, line 66). Clark does not specifically disclose causing an
impedance of one or more of the plurality of circuits in the receiver signal path of the
wireless transceiver to be increased. However, Leifso et al. (figure 4) disclose adjusting

a gain of an amplifier by changing an impedance of at least one of the plurality of

226 of 355



Application/Control Number: 15/824,841 Page 10
Art Unit: 2647

circuits in the signal path (column 6, line 26 — column 8, line 15). Therefore, it would
have been obvious for one having ordinary skill in the art at the time the invention was
made to adapt the teaching of adjusting the gain of the amplifier by adjusting the
impedance of Leifso et al. to the method of Clark as a system design preference for
performing the same function as controlling and adjusting the gain of the amplifier and
power consumption in the receiver.

Regarding claim 27, Clark (figure 1) discloses a method for power dissipation reduction
in a receiver of a wireless transceiver of a battery powered portable wireless device, the
method comprising: receiving a wireless signal having a desired signal strength and an
interferer signal strength by the receiver, the receiver having a plurality of circuits to
function under a worst case condition when a received desired signal strength is low
and a received interferer signal strength is high, the receiver having a signal path
comprising a plurality of circuits including at least an amplifier (108, 122), a filter (120),
and a mixer (110), and wherein the receiver also comprises circuits determining a
received desired signal strength (127°) and determining a received interferer signal
strength (127); and when the signal strength of the interferer signal is low and the signal
strength of the desired signal is low, causing a gain of one or more of the plurality of
circuits in the receiver signal path of the wireless transceiver to be decreased compared
to the worst-case power dissipation condition, thereby saving power (column 2, line 34 —
column 4, line 66). Clark does not specifically disclose causing a bias current of one or
more of the plurality of circuits in the receiver signal path of the wireless transceiver to

be decreased. However, Leifso et al. (figure 4) disclose adjusting a gain of an amplifier
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by changing a bias of at least one of the plurality of circuits in the signal path (column 6,
line 26 — column 8, line 15). Therefore, it would have been obvious for one having
ordinary skill in the art at the time the invention was made to adapt the teaching of
adjusting the gain of the amplifier by adjusting the bias current of Leifso et al. to the
method of Clark as a system design preference for performing the same function as
controlling and adjusting the gain of the amplifier and power consumption in the
receiver.

Regarding claim 28, Clark (figure 1) discloses a method for power dissipation
reduction in a receiver of a wireless transceiver of a battery powered portable wireless
device, the method comprising: receiving a wireless signal having a desired signal
strength and an interferer signal strength by the receiver, the receiver having a plurality
of circuits to function under a worst case condition when a received desired signal
strength is low and a received interferer signal strength is high, the receiver having a
signal path comprising a plurality of circuits including at least an amplifier (108, 122), a
filter (120), and a mixer (110), and wherein the receiver also comprises circuits
determining a received desired signal strength (127’) and determining a received
interferer signal strength (127); and when the signal strength of the interferer signal is
low and the signal strength of the desired signal is low, causing a gain of one or more of
the plurality of circuits in the receiver signal path of the wireless transceiver to be
increased compared to the worst-case power dissipation condition, thereby saving
power (column 2, line 34 — column 4, line 66). Clark does not specifically disclose

causing an impedance and a gain of one or more of the plurality of circuits in the
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receiver signal path of the wireless transceiver to be increased. However, Leifso et al.
(figure 4) disclose adjusting a gain of an amplifier and changing an impedance of at
least one of the plurality of circuits in the signal path (column 6, line 26 — column 8, line
15). Therefore, it would have been obvious for one having ordinary skill in the art at the
time the invention was made to adapt the teaching of adjusting the gain of the amplifier
and adjusting the impedance of Leifso et al. to the method of Clark as a system design
preference for performing the same function as controlling and adjusting the gain of the
amplifier and power consumption in the receiver.

Regarding claim 29, Clark (figure 1) discloses a method for power dissipation
reduction in a receiver of a wireless transceiver of a battery powered portable wireless
device, the method comprising: receiving a wireless signal having a desired signal
strength and an interferer signal strength by the receiver, the receiver having a plurality
of circuits to function under a worst case condition when a received desired signal
strength is low and a received interferer signal strength is high, the receiver having a
signal path comprising a plurality of circuits including at least an amplifier (108, 122), a
filter (120), and a mixer (110), and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is low and the
signal strength of the desired signal is high, causing a gain of one or more of the
plurality of circuits in the receiver signal path of the wireless transceiver to be increased
compared to the worst-case power dissipation condition, thereby saving power (column

2, line 34 — column 4, line 66). Clark does not specifically disclose causing an
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impedance of one or more of the plurality of circuits in the receiver signal path of the
wireless transceiver to be increased. However, Leifso et al. (figure 4) disclose adjusting
a gain of an amplifier by changing an impedance of at least one of the plurality of
circuits in the signal path (column 6, line 26 — column 8, line 15). Therefore, it would
have been obvious for one having ordinary skill in the art at the time the invention was
made to adapt the teaching of adjusting the gain of the amplifier by adjusting the
impedance of Leifso et al. to the method of Clark as a system design preference for
performing the same function as controlling and adjusting the gain of the amplifier and
power consumption in the receiver.

Regarding claim 30, Clark (figure 1) discloses a method for power dissipation
reduction in a receiver of a wireless transceiver of a battery powered portable wireless
device, the method comprising: receiving a wireless signal having a desired signal
strength and an interferer signal strength by the receiver, the receiver having a plurality
of circuits to function under a worst case condition when a received desired signal
strength is low and a received interferer signal strength is high, the receiver having a
signal path comprising a plurality of circuits including at least an amplifier (108, 122), a
filter (120), and a mixer (110), and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is high and the
signal strength of the desired signal is low, and the desired signal has a signal strength
that is larger than in the worst- case power dissipation conditions, causing a gain of one

or more of the plurality of circuits in the receiver signal path of the wireless transceiver
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to be increased compared to the worst-case power dissipation condition, causing a
reduction in power dissipation (column 2, line 34 — column 4, line 66). Clark does not
specifically disclose causing an impedance of one or more of the plurality of circuits in
the receiver signal path of the wireless transceiver to be increased. However, Leifso et
al. (figure 4) disclose adjusting a gain of an amplifier by changing an impedance of at
least one of the plurality of circuits in the signal path (column 6, line 26 — column 8, line
15). Therefore, it would have been obvious for one having ordinary skill in the art at the
time the invention was made to adapt the teaching of adjusting the gain of the amplifier
and adjusting the impedance of Leifso et al. to the method of Clark as a system design
preference for performing the same function as controlling and adjusting the gain of the
amplifier and power consumption in the receiver.

Regarding claim 31, Clark (figure 1) discloses a method for reducing power
consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier (108, 122), a mixer (110) and a
filter (120), and wherein the receiver also comprises circuits for determining a signal
strength at least at a location in the signal path, the method comprising: filtering the
received signal to determine a signal strength of an interferer signal (by comparing the
received signal strength (127) including interference signal before filtering with the
desired signal quality (127’) after filtering); and when the signal strength of the interferer
signal is high, increasing an impedance of at least one of the plurality of circuits in the

signal path of the receiver, thereby reducing power dissipation in the receiver (column 2,
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line 34 — column 4, line 66). Clark does not specifically disclose increasing an
impedance of at least one of the plurality of circuits in the signal path of the receiver.
However, Leifso et al. (figure 4) disclose adjusting a gain of an amplifier by changing an
impedance of at least one of the plurality of circuits in the signal path (column 6, line 26
— column 8, line 15). Therefore, it would have been obvious for one having ordinary skill
in the art at the time the invention was made to adapt the teaching of adjusting the gain
of the amplifier and adjusting the impedance of Leifso et al. to the method of Clark as a
system design preference for performing the same function as controlling and adjusting

the gain of the amplifier and power consumption in the receiver.

Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the “right to exclude” granted by a patent
and to prevent possible harassment by multiple assignees. A nonstatutory double
patenting rejection is appropriate where the conflicting claims are not identical, but at
least one examined application claim is not patentably distinct from the reference
claim(s) because the examined application claim is either anticipated by, or would have
been obvious over, the reference claim(s). See, e.g., In re Berg, 140 F.3d 1428, 46
USPQ2d 1226 (Fed. Cir. 1998); In re Goodman, 11 F.3d 1046, 29 USPQ2d 2010 (Fed.

Cir. 1993); In re Longi, 759 F.2d 887, 225 USPQ 645 (Fed. Cir. 1985); In re Van Ornum,
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686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); In re Thorington, 418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) or 1.321(d)
may be used to overcome an actual or provisional rejection based on nonstatutory
double patenting provided the reference application or patent either is shown to be
commonly owned with the examined application, or claims an invention made as a
result of activities undertaken within the scope of a joint research agreement. See
MPEP § 717.02 for applications subject to examination under the first inventor to file
provisions of the AlA as explained in MPEP § 2159. See MPEP §§ 706.02()(1) -
706.02(1)(3) for applications not subject to examination under the first inventor to file
provisions of the AlA. A terminal disclaimer must be signed in compliance with 37 CFR
1.321(b).

The USPTO Internet website contains terminal disclaimer forms which may be
used. Please visit www.uspto.gov/patent/patents-forms. The filing date of the application
in which the form is filed determines what form (e.g., PTO/SB/25, PTO/SB/26,
PTO/AIA/25, or PTO/AIA/26) should be used. A web-based eTerminal Disclaimer may
be filled out completely online using web-screens. An eTerminal Disclaimer that meets
all requirements is auto-processed and approved immediately upon submission. For
more information about eTerminal Disclaimers, refer to
www.uspto.gov/patents/process/file/efs/guidance/eTD-info-l.jsp.

Claims 21, 22, 24, 27, 29 and 31 are rejected on the ground of nonstatutory

double patenting as being unpatentable over claim 1 of U.S. Patent No. 9,838,962.
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Although the claims at issue are not identical, they are not patentably distinct from each
other because both are drawn to the same invention of a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits
by varying impedance, bias current or gain of one or more of the plurality of circuits in
the receiver path based on at least a signal strength indication in the signal path of the
receiver.

Regarding claim 21 of the present application, claim 1 U.S. Patent No. 9,838,962
encompasses all claimed limitation including a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits,
wherein the plurality of circuits comprise a receiver signal path comprising at least an
amplifier, a mixer and a filter, the plurality of circuits further comprise circuits for
determining at least a signal strength indication in the signal path of the receiver; the
method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal
strength indication is relative to the strength of the signal after filtering the received
signal to reduce the interferer signal; comparing the first and second signal strength
indication, and adjusting at least one of an impedance, a bias or a gain of at least one of
the amplifier, filter or mixer in the signal path, responsive to the changes in the strength

of the first and second signal strength indication as below: when the second signal
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strength indication increases, increasing the impedance of at least one of the plurality of
circuits in the signal path.

Regarding claim 22 of the present application, claim 1 U.S. Patent No. 9,838,962
encompasses all claimed limitation including a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits,
wherein the plurality of circuits comprise a receiver signal path comprising at least an
amplifier, a mixer and a filter, the plurality of circuits further comprising circuits for
determining at least a signal strength indication in the signal path of the receiver; the
method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal
strength indication is relative to the strength of the signal after filtering the received
signal to reduce the interferer signal; comparing the first and second signal strength
indication to determine a signal strength indication of a desired signal and a signal
strength indication of an interferer signal; and when the indicated interferer signal
strength decreases, and the indicated strength of the desired signal decreases,
decreasing the bias of at least one of the plurality of circuits in the signal path.

Regarding claim 24 of the present application, claim 1 U.S. Patent No. 9,838,962
encompasses all claimed limitation including a method for reducing power consumption
in a receiver in a battery operated mobile device where the receiver receives a wireless

signal and comprises a plurality of circuits, the plurality of circuits comprising a signal
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path including at least an amplifier, a mixer and a filter, and wherein the receiver also
comprises circuits for determining at least a signal strength at a one or more locations in
the signal path, the method comprising: filtering the received signal to determine a
signal strength of a desired signal and a signal strength of an interferer signal; and
when the signal strength of the desired signal is greater than the signal strength of the
interferer signal, increasing an impedance of at least one of the amplifier, filter or mixer
in the signal path of the receiver, thereby reducing power dissipation in the receiver.
Regarding claim 27 of the present application, claim 1 U.S. Patent No. 9,838,962
encompasses all claimed limitation including a method for power dissipation reduction in
a receiver of a wireless transceiver of a battery powered portable wireless device, the
method comprising: receiving a wireless signal having a desired signal strength and an
interferer signal strength by the receiver, the receiver having a plurality of circuits to
function under a worst case condition when a received desired signal strength is low
and a received interferer signal strength is high, the receiver having a signal path
comprising a plurality of circuits including at least an amplifier, a filter, and a mixer, and
wherein the receiver also comprises circuits determining a received desired signal
strength and determining a received interferer signal strength; and when the signal
strength of the interferer signal is low and the signal strength of the desired signal is
low, causing a bias current of one or more of the plurality of circuits in the receiver
signal path of the wireless transceiver to be decreased compared to the worst-case

power dissipation condition, thereby saving power.
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Regarding claim 29 of the present application, claim 1 U.S. Patent No. 9,838,962
encompasses all claimed limitation including a method for power dissipation reduction in
a receiver of a wireless transceiver of a battery powered portable wireless device, the
method comprising: receiving a wireless signal having a desired signal strength and an
interferer signal strength by the receiver, the receiver having a plurality of circuits to
function under a worst case condition when a received desired signal strength is low
and a received interferer signal strength is high, the receiver having a signal path
comprising a plurality of circuits including at least an amplifier, a filter, and a mixer, and
wherein the receiver also comprises circuits determining a received desired signal
strength and determining a received interferer signal strength; and when the signal
strength of the interferer signal is low and the signal strength of the desired signal is
high, causing an impedance of one or more of the plurality of circuits in the receiver
signal path of the wireless transceiver to be increased compared to the worst-case
power dissipation condition, thereby saving power.

Regarding claim 31 of the present application, claim 1 U.S. Patent No. 9,838,962
encompasses all claimed limitation including a method for reducing power consumption
in a receiver in a battery operated mobile device where the receiver receives a wireless
signal and comprises a plurality of circuits, the plurality of circuits comprising a signal
path including at least an amplifier, a mixer and a filter, and wherein the receiver also
comprises circuits for determining a signal strength at least at a location in the signal
path, the method comprising: filtering the received signal to determine a signal strength

of an interferer signal; and when the signal strength of the interferer signal is high,

237 of 355



Application/Control Number: 15/824,841 Page 21
Art Unit: 2647

increasing an impedance of at least one of the plurality of circuits in the signal path of

the receiver, thereby reducing power dissipation in the receiver.

Claims 21, 24, 26, and 29-31 are rejected on the ground of nonstatutory double
patenting as being unpatentable over claim 2 of U.S. Patent No. 9,331,728. Although
the claims at issue are not identical, they are not patentably distinct from each other
because both are drawn to the same invention of a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits
by varying impedance, bias current or gain of one or more of the plurality of circuits in
the receiver path based on at least a signal strength indication in the signal path of the
receiver.

Regarding claim 21 of the present application, claim 2 of U.S. Patent No.
9,331,728 encompasses all claimed limitation including a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits,
wherein the plurality of circuits comprise a receiver signal path comprising at least an
amplifier, a mixer and a filter, the plurality of circuits further comprise circuits for
determining at least a signal strength indication in the signal path of the receiver; the
method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal

strength indication is relative to the strength of the signal after filtering the received
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signal to reduce the interferer signal; comparing the first and second signal strength
indication, and adjusting at least one of an impedance, a bias or a gain of at least one of
the amplifier, filter or mixer in the signal path, responsive to the changes in the strength
of the first and second signal strength indication as below: when the second signal
strength indication increases, increasing the impedance of at least one of the plurality of
circuits in the signal path.

Regarding claim 24 of the present application, claim 2 of U.S. Patent No.
9,331,728 encompasses all claimed limitation including a method for reducing power
consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining at least a signal strength at a one or
more locations in the signal path, the method comprising: filtering the received signal to
determine a signal strength of a desired signal and a signal strength of an interferer
signal; and when the signal strength of the desired signal is greater than the signal
strength of the interferer signal, increasing an impedance of at least one of the amplifier,
filter or mixer in the signal path of the receiver, thereby reducing power dissipation in the
receiver.

Regarding claim 26 of the present application, claim 2 of U.S. Patent No.
9,331,728 encompasses all claimed limitation including a method for power dissipation
reduction in a receiver of a wireless transceiver of a battery powered portable wireless

device, the method comprising: receiving a wireless signal having a desired signal
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strength and an interferer signal strength by the receiver, the receiver having a plurality
of circuits to function under a worst case condition when a received desired signal
strength is low and a received interferer signal strength is high, the receiver having a
signal path comprising a plurality of circuits including at least an amplifier, a filter, and a
mixer, and wherein the receiver also comprises circuits determining a received desired
signal strength and determining a received interferer signal strength; and when the
signal strength of the interferer signal is high and the signal strength of the desired
signal is high, causing an impedance of one or more of the plurality of circuits in the
receiver signal path of the wireless transceiver to be increased compared to the worst-
case power dissipation condition, thereby saving power.

Regarding claim 29 of the present application, claim 2 of U.S. Patent No.
9,331,728 encompasses all claimed limitation including a method for power dissipation
reduction in a receiver of a wireless transceiver of a battery powered portable wireless
device, the method comprising: receiving a wireless signal having a desired signal
strength and an interferer signal strength by the receiver, the receiver having a plurality
of circuits to function under a worst case condition when a received desired signal
strength is low and a received interferer signal strength is high, the receiver having a
signal path comprising a plurality of circuits including at least an amplifier, a filter, and a
mixer, and wherein the receiver also comprises circuits determining a received desired
signal strength and determining a received interferer signal strength; and when the
signal strength of the interferer signal is low and the signal strength of the desired signal

is high, causing an impedance of one or more of the plurality of circuits in the receiver

240 of 355



Application/Control Number: 15/824,841 Page 24
Art Unit: 2647

signal path of the wireless transceiver to be increased compared to the worst-case
power dissipation condition, thereby saving power.

Regarding claim 30 of the present application, claim 2 of U.S. Patent No.
9,331,728 encompasses all claimed limitation including a method for power dissipation
reduction in a receiver of a wireless transceiver of a battery powered portable wireless
device, the method comprising: receiving a wireless signal having a desired signal
strength and an interferer signal strength by the receiver, the receiver having a plurality
of circuits to function under a worst case condition when a received desired signal
strength is low and a received interferer signal strength is high, the receiver having a
signal path comprising a plurality of circuits including at least an amplifier, a filter, and a
mixer, and wherein the receiver also comprises circuits determining a received desired
signal strength and determining a received interferer signal strength; and when the
signal strength of the interferer signal is high and the signal strength of the desired
signal is low, and the desired signal has a signal strength that is larger than in the worst-
case power dissipation conditions, causing an impedance of one or more of the plurality
of circuits in the receiver signal path of the wireless transceiver to be increased
compared to the worst-case power dissipation condition, causing a reduction in power
dissipation.

Regarding claim 31 of the present application, claim 2 of U.S. Patent No.
9,331,728 encompasses all claimed limitation including a method for reducing power
consumption in a receiver in a battery operated mobile device where the receiver

receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
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comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining a signal strength at least at a
location in the signal path, the method comprising: filtering the received signal to
determine a signal strength of an interferer signal; and when the signal strength of the
interferer signal is high, increasing an impedance of at least one of the plurality of
circuits in the signal path of the receiver, thereby reducing power dissipation in the

receiver.

Claims 21-31 are rejected on the ground of nonstatutory double patenting as
being unpatentable over claims 17, 19, 21, 22, and 26 -28 of U.S. Patent No. 7.010,330.
Although the claims at issue are not identical, they are not patentably distinct from each
other because both are drawn to the same invention of a method of reducing the power
consumption of a receiver of a battery operated transceiver having a plurality of circuits
by varying impedance, bias current or gain of one or more of the plurality of circuits in
the receiver path based on at least a signal strength indication in the signal path of the
receiver.

Regarding claim 21 of the present application, claims 17, 19, 26 and 28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method of reducing
the power consumption of a receiver of a battery operated transceiver having a plurality
of circuits, wherein the plurality of circuits comprise a receiver signal path comprising at
least an amplifier, a mixer and a filter, the plurality of circuits further comprise circuits for

determining at least a signal strength indication in the signal path of the receiver; the
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method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal
strength indication is relative to the strength of the signal after filtering the received
signal to reduce the interferer signal; comparing the first and second signal strength
indication, and adjusting at least one of an impedance, a bias or a gain of at least one of
the amplifier, filter or mixer in the signal path, responsive to the changes in the strength
of the first and second signal strength indication as below: when the second signal
strength indication increases, increasing the impedance of at least one of the plurality of
circuits in the signal path.

Regarding claim 22 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method of reducing
the power consumption of a receiver of a battery operated transceiver having a plurality
of circuits, wherein the plurality of circuits comprise a receiver signal path comprising at
least an amplifier, a mixer and a filter, the plurality of circuits further comprising circuits
for determining at least a signal strength indication in the signal path of the receiver; the
method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal

strength indication is relative to the strength of the signal after filtering the received
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signal to reduce the interferer signal; comparing the first and second signal strength
indication to determine a signal strength indication of a desired signal and a signal
strength indication of an interferer signal; and when the indicated interferer signal
strength decreases, and the indicated strength of the desired signal decreases,
decreasing the bias of at least one of the plurality of circuits in the signal path.
Regarding claim 23 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method of reducing
the power consumption of a receiver of a battery operated transceiver having a plurality
of circuits, wherein the plurality of circuits comprise a receiver signal path comprising at
least an amplifier, a mixer and a filter, the plurality of circuits further comprising circuits
for determining at least a signal strength indication in the signal path of the receiver; the
method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal
strength indication is relative to the strength of the signal after filtering the received
signal to reduce the interferer signal; comparing the first and second signal strength
indications to determine a signal strength indication of the desired signal and a signal
strength indication of the interferer signal; and when the indicated interferer signal
strength decreases, and the indicated strength of the desired signal decreases,
increasing a gain of at least one of a plurality of circuits in the signal path and increasing

an impedance of at least one of the plurality of circuits in the signal path.
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Regarding claim 24 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for reducing
power consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining at least a signal strength at a one or
more locations in the signal path, the method comprising: filtering the received signal to
determine a signal strength of a desired signal and a signal strength of an interferer
signal; and when the signal strength of the desired signal is greater than the signal
strength of the interferer signal, increasing an impedance of at least one of the amplifier,
filter or mixer in the signal path of the receiver, thereby reducing power dissipation in the
receiver.

Regarding claim 25 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for reducing
power consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining signal strengths at a plurality of
locations in the signal path, the method comprising: filtering the received signal to
determine a signal strength of a desired signal and a signal strength of an interferer

signal; and when the signal strength of the interferer signal is greater than the signal
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strength of the desired signal, reducing a bias of at least one of the plurality of circuits in
the signal path of the receiver, thereby reducing power dissipation in the receiver.

Regarding claim 26 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a
desired signal strength and an interferer signal strength by the receiver, the receiver
having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is high and the
signal strength of the desired signal is high, causing an impedance of one or more of
the plurality of circuits in the receiver signal path of the wireless transceiver to be
increased compared to the worst-case power dissipation condition, thereby saving
power.

Regarding claim 27 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a

desired signal strength and an interferer signal strength by the receiver, the receiver
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having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is low and the
signal strength of the desired signal is low, causing a bias current of one or more of the
plurality of circuits in the receiver signal path of the wireless transceiver to be decreased
compared to the worst-case power dissipation condition, thereby saving power.
Regarding claim 28 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a
desired signal strength and an interferer signal strength by the receiver, the receiver
having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is low and the
signal strength of the desired signal is low, causing an impedance and a gain of one or

more of the plurality of circuits in the receiver signal path of the wireless transceiver to
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be increased compared to the worst-case power dissipation condition, thereby saving
power.

Regarding claim 29 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a
desired signal strength and an interferer signal strength by the receiver, the receiver
having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is low and the
signal strength of the desired signal is high, causing an impedance of one or more of
the plurality of circuits in the receiver signal path of the wireless transceiver to be
increased compared to the worst-case power dissipation condition, thereby saving
power.

Regarding claim 30 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a

desired signal strength and an interferer signal strength by the receiver, the receiver
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having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is high and the
signal strength of the desired signal is low, and the desired signal has a signal strength
that is larger than in the worst- case power dissipation conditions, causing an
impedance of one or more of the plurality of circuits in the receiver signal path of the
wireless transceiver to be increased compared to the worst-case power dissipation
condition, causing a reduction in power dissipation.

Regarding claim 31 of the present application, claims 17, 19, 26-28 of U.S.
Patent No. 7.010,330 encompass all claimed limitation including a method for reducing
power consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining a signal strength at least at a
location in the signal path, the method comprising: filtering the received signal to
determine a signal strength of an interferer signal; and when the signal strength of the
interferer signal is high, increasing an impedance of at least one of the plurality of
circuits in the signal path of the receiver, thereby reducing power dissipation in the

receiver.
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Claims 21, 22, 24-27, and 29-31 are provisionally rejected on the ground of
nonstatutory double patenting as being unpatentable over claims 25 and 26 of
copending Application No. 15/080,432 (reference application). Although the claims at
issue are not identical, they are not patentably distinct from each other because both
are drawn to the same invention of a method of reducing the power consumption of a
receiver of a battery operated transceiver having a plurality of circuits by varying
impedance, bias current or gain of one or more of the plurality of circuits in the receiver
path based on at least a signal strength indication in the signal path of the receiver.

This is a provisional nonstatutory double patenting rejection because the
patentably indistinct claims have not in fact been patented.

Regarding claim 21 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method of reducing the
power consumption of a receiver of a battery operated transceiver having a plurality of
circuits, wherein the plurality of circuits comprise a receiver signal path comprising at
least an amplifier, a mixer and a filter, the plurality of circuits further comprise circuits for
determining at least a signal strength indication in the signal path of the receiver; the
method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal

strength indication is relative to the strength of the signal after filtering the received
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signal to reduce the interferer signal; comparing the first and second signal strength
indication, and adjusting at least one of an impedance, a bias or a gain of at least one of
the amplifier, filter or mixer in the signal path, responsive to the changes in the strength
of the first and second signal strength indication as below: when the second signal
strength indication increases, increasing the impedance of at least one of the plurality of
circuits in the signal path.

Regarding claim 22 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method of reducing the
power consumption of a receiver of a battery operated transceiver having a plurality of
circuits, wherein the plurality of circuits comprise a receiver signal path comprising at
least an amplifier, a mixer and a filter, the plurality of circuits further comprising circuits
for determining at least a signal strength indication in the signal path of the receiver; the
method comprising: receiving a signal comprising a desired signal and an interferer
signal in the signal path of the receiver; determining a first signal strength indication,
wherein the first signal strength indication is relative to the strength of the received
signal; determining a second signal strength indication, wherein the second signal
strength indication is relative to the strength of the signal after filtering the received
signal to reduce the interferer signal; comparing the first and second signal strength
indication to determine a signal strength indication of a desired signal and a signal
strength indication of an interferer signal; and when the indicated interferer signal
strength decreases, and the indicated strength of the desired signal decreases,

decreasing the bias of at least one of the plurality of circuits in the signal path.
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Regarding claim 24 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method for reducing
power consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining at least a signal strength at a one or
more locations in the signal path, the method comprising: filtering the received signal to
determine a signal strength of a desired signal and a signal strength of an interferer
signal; and when the signal strength of the desired signal is greater than the signal
strength of the interferer signal, increasing an impedance of at least one of the amplifier,
filter or mixer in the signal path of the receiver, thereby reducing power dissipation in the
receiver.

Regarding claim 25 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method for reducing
power consumption in a receiver in a battery operated mobile device where the receiver
receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining signal strengths at a plurality of
locations in the signal path, the method comprising: filtering the received signal to
determine a signal strength of a desired signal and a signal strength of an interferer

signal; and when the signal strength of the interferer signal is greater than the signal
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strength of the desired signal, reducing a bias of at least one of the plurality of circuits in
the signal path of the receiver, thereby reducing power dissipation in the receiver.

Regarding claim 26 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a
desired signal strength and an interferer signal strength by the receiver, the receiver
having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is high and the
signal strength of the desired signal is high, causing an impedance of one or more of
the plurality of circuits in the receiver signal path of the wireless transceiver to be
increased compared to the worst-case power dissipation condition, thereby saving
power.

Regarding claim 27 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a

desired signal strength and an interferer signal strength by the receiver, the receiver
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having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is low and the
signal strength of the desired signal is low, causing a bias current of one or more of the
plurality of circuits in the receiver signal path of the wireless transceiver to be decreased
compared to the worst-case power dissipation condition, thereby saving power.
Regarding claim 29 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a
desired signal strength and an interferer signal strength by the receiver, the receiver
having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is low and the
signal strength of the desired signal is high, causing an impedance of one or more of

the plurality of circuits in the receiver signal path of the wireless transceiver to be
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increased compared to the worst-case power dissipation condition, thereby saving
power.

Regarding claim 30 of the present application, claim 26 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method for power
dissipation reduction in a receiver of a wireless transceiver of a battery powered
portable wireless device, the method comprising: receiving a wireless signal having a
desired signal strength and an interferer signal strength by the receiver, the receiver
having a plurality of circuits to function under a worst case condition when a received
desired signal strength is low and a received interferer signal strength is high, the
receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits
determining a received desired signal strength and determining a received interferer
signal strength; and when the signal strength of the interferer signal is high and the
signal strength of the desired signal is low, and the desired signal has a signal strength
that is larger than in the worst- case power dissipation conditions, causing an
impedance of one or more of the plurality of circuits in the receiver signal path of the
wireless transceiver to be increased compared to the worst-case power dissipation
condition, causing a reduction in power dissipation.

Regarding claim 31 of the present application, claim 25 of copending Application
No. 15/080,432 encompasses all claimed limitation including a method for reducing
power consumption in a receiver in a battery operated mobile device where the receiver

receives a wireless signal and comprises a plurality of circuits, the plurality of circuits
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comprising a signal path including at least an amplifier, a mixer and a filter, and wherein
the receiver also comprises circuits for determining a signal strength at least at a
location in the signal path, the method comprising: filtering the received signal to
determine a signal strength of an interferer signal; and when the signal strength of the
interferer signal is high, increasing an impedance of at least one of the plurality of
circuits in the signal path of the receiver, thereby reducing power dissipation in the

receiver.

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to QUOCHIEN B. VUONG whose telephone number is
(671)272-7902. The examiner can normally be reached on M-F 9:30-18:00.

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, Nay Maung can be reached on (571) 272-7882. The fax phone number for

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

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/QUOCHIEN B VUONG/
Primary Examiner, Art Unit 2647
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Appl. No. 15/824,841
Pre-Examination Amdt. Dated 07/03/2018

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Application. No. : 15/824,841 Confirmation No. 4819
Inventor(s) : Yannis Tsividis

Filed ; 11/28/2017

TC/AU. ; 2647

Examiner ; Vuong, Quochien B

Docket No. : 10037P007CCC

Customer No. : 8791

Commissioner for Patents
PO Box 1450
Alexandria VA 22313-1450

PRE-EXAMINATION AMENDMENT

Sir:

Please amend the above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2 of this

paper.

Remarks/Arguments begin on page 8 of this paper.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims:

Claims 1-20 (cancelled)

21. (New) A method of reducing the power consumption of a receiver of a battery
operated transceiver having a plurality of circuits, wherein the plurality of circuits comprise a
receiver signal path comprising at least an amplifier, a mixer and a filter, the plurality of circuits
further comprise circuits for determining at least a signal strength indication in the signal path of
the receiver; the method comprising:

receiving a signal comprising a desired signal and an interferer signal in the signal path of
the receiver;

determining a first signal strength indication, wherein the first signal strength indication
is relative to the strength of the received signal;

determining a second signal strength indication, wherein the second signal strength
indication is relative to the strength of the signal after filtering the received signal to reduce the
interferer signal;

comparing the first and second signal strength indication, and
adjusting at least one of an impedance, a bias or a gain of at least one of the amplifier, filter or
mixer in the signal path, responsive to the changes in the strength of the first and second signal
strength indication as below:

when the second signal strength indication increases, increasing the impedance of at least

one of the plurality of circuits in the signal path.

22. (New) A method of reducing the power consumption of a receiver of a battery
operated transceiver having a plurality of circuits, wherein the plurality of circuits comprise a

receiver signal path comprising at least an amplifier, a mixer and a filter, the plurality of circuits
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further comprising circuits for determining at least a signal strength indication in the signal path
of the receiver; the method comprising:

receiving a signal comprising a desired signal and an interferer signal in the signal path of
the receiver;

determining a first signal strength indication, wherein the first signal strength indication
is relative to the strength of the received signal;
determining a second signal strength indication, wherein the second signal strength indication is
relative to the strength of the signal after filtering the received signal to reduce the interferer
signal;

comparing the first and second signal strength indication to determine a signal strength
indication of a desired signal and a signal strength indication of an interferer signal; and

when the indicated interferer signal strength decreases, and the indicated strength of the
desired signal decreases, decreasing the bias of at least one of the plurality of circuits in the

signal path.

23. (New) A method of reducing the power consumption of a receiver of a battery
operated transceiver having a plurality of circuits, wherein the plurality of circuits comprise a
receiver signal path comprising at least an amplifier, a mixer and a filter, the plurality of circuits
further comprising circuits for determining at least a signal strength indication in the signal path
of the receiver; the method comprising:

receiving a signal comprising a desired signal and an interferer signal in the signal path of
the receiver;

determining a first signal strength indication, wherein the first signal strength indication
is relative to the strength of the received signal;

determining a second signal strength indication, wherein the second signal strength
indication is relative to the strength of the signal after filtering the received signal to reduce the
interferer signal;

comparing the first and second signal strength indications to determine a signal strength

indication of the desired signal and a signal strength indication of the interferer signal; and
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when the indicated interferer signal strength decreases, and the indicated strength of the
desired signal decreases, increasing a gain of at least one of a plurality of circuits in the signal

path and increasing an impedance of at least one of the plurality of circuits in the signal path.

24, (New) A method for reducing power consumption in a receiver in a battery
operated mobile device where the receiver receives a wireless signal and comprises a plurality of
circuits, the plurality of circuits comprising a signal path including at least an amplifier, a mixer
and a filter, and wherein the receiver also comprises circuits for determining at least a signal
strength at a one or more locations in the signal path, the method comprising:

filtering the received signal to determine a signal strength of a desired signal and a signal
strength of an interferer signal; and

when the signal strength of the desired signal is greater than the signal strength of the
interferer signal, increasing an impedance of at least one of the amplifier, filter or mixer in the

signal path of the receiver, thereby reducing power dissipation in the receiver.

25. (New) A method for reducing power consumption in a receiver in a battery
operated mobile device where the receiver receives a wireless signal and comprises a plurality of
circuits, the plurality of circuits comprising a signal path including at least an amplifier, a mixer
and a filter, and wherein the receiver also comprises circuits for determining signal strengths at a
plurality of locations in the signal path, the method comprising:

filtering the received signal to determine a signal strength of a desired signal and a signal
strength of an interferer signal; and

when the signal strength of the interferer signal is greater than the signal strength of the
desired signal, reducing a bias of at least one of the plurality of circuits in the signal path of the

receiver, thereby reducing power dissipation in the receiver.

26.  (New) A method for power dissipation reduction in a receiver of a wireless
transceiver of a battery powered portable wireless device, the method comprising:
receiving a wireless signal having a desired signal strength and an interferer signal

strength by the receiver, the receiver having a plurality of circuits to function under a worst case
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condition when a received desired signal strength is low and a received interferer signal strength
is high, the receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits determining a
received desired signal strength and determining a received interferer signal strength; and

when the signal strength of the interferer signal is high and the signal strength of the
desired signal is high, causing an impedance of one or more of the plurality of circuits in the
receiver signal path of the wireless transceiver to be increased compared to the worst-case power

dissipation condition, thereby saving power.

27.  (New) A method for power dissipation reduction in a receiver of a wireless
transceiver of a battery powered portable wireless device, the method comprising:

receiving a wireless signal having a desired signal strength and an interferer signal
strength by the receiver, the receiver having a plurality of circuits to function under a worst case
condition when a received desired signal strength is low and a received interferer signal strength
is high, the receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits determining a
received desired signal strength and determining a received interferer signal strength; and

when the signal strength of the interferer signal is low and the signal strength of the
desired signal is low, causing a bias current of one or more of the plurality of circuits in the
receiver signal path of the wireless transceiver to be decreased compared to the worst-case power

dissipation condition, thereby saving power.

28. (New) A method for power dissipation reduction in a receiver of a wireless
transceiver of a battery powered portable wireless device, the method comprising:

receiving a wireless signal having a desired signal strength and an interferer signal
strength by the receiver, the receiver having a plurality of circuits to function under a worst case
condition when a received desired signal strength is low and a received interferer signal strength
is high, the receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits determining a

received desired signal strength and determining a received interferer signal strength; and
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when the signal strength of the interferer signal is low and the signal strength of the
desired signal is low, causing an impedance and a gain of one or more of the plurality of circuits
in the receiver signal path of the wireless transceiver to be increased compared to the worst-case

power dissipation condition, thereby saving power.

29.  (New) A method for power dissipation reduction in a receiver of a wireless
transceiver of a battery powered portable wireless device, the method comprising:

receiving a wireless signal having a desired signal strength and an interferer signal
strength by the receiver, the receiver having a plurality of circuits to function under a worst case
condition when a received desired signal strength is low and a received interferer signal strength
is high, the receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits determining a
received desired signal strength and determining a received interferer signal strength; and

when the signal strength of the interferer signal is low and the signal strength of the
desired signal is high, causing an impedance of one or more of the plurality of circuits in the
receiver signal path of the wireless transceiver to be increased compared to the worst-case power

dissipation condition, thereby saving power.

30.  (New) A method for power dissipation reduction in a receiver of a wireless
transceiver of a battery powered portable wireless device, the method comprising:

receiving a wireless signal having a desired signal strength and an interferer signal
strength by the receiver, the receiver having a plurality of circuits to function under a worst case
condition when a received desired signal strength is low and a received interferer signal strength
is high, the receiver having a signal path comprising a plurality of circuits including at least an
amplifier, a filter, and a mixer, and wherein the receiver also comprises circuits determining a
received desired signal strength and determining a received interferer signal strength; and

when the signal strength of the interferer signal is high and the signal strength of the
desired signal is low, and the desired signal has a signal strength that is larger than in the worst-

case power dissipation conditions, causing an impedance of one or more of the plurality of
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circuits in the receiver signal path of the wireless transceiver to be increased compared to the

worst-case power dissipation condition, causing a reduction in power dissipation.

31 (New) A method for reducing power consumption in a receiver in a battery
operated mobile device where the receiver receives a wireless signal and comprises a plurality of
circuits, the plurality of circuits comprising a signal path including at least an amplifier, a mixer
and a filter, and wherein the receiver also comprises circuits for determining a signal strength at
least at a location in the signal path, the method comprising:

filtering the received signal to determine a signal strength of an interferer signal; and

when the signal strength of the interferer signal is high, increasing an impedance of at
least one of the plurality of circuits in the signal path of the receiver, thereby reducing power

dissipation in the receiver.
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Remarks/Arguments.

Prior to the examination of the claims currently on file in this RCE, Applicant presents
new claims 21-31 for examination herein and cancels claims 1-20 previously on file. These new
claims are being submitted in accordance with an agreement of the examiner that examination of
this case would be conducted on these claims rather than the pending claims provided this pre-

examination amendment was filed on or before July 3, 2018.

In this pre-examination amendment the new claims have been drafted to claim the

invention in simplified and alternate forms as follows:

New Claim 21 claims the method of the present invention in accordance with Figures 9
and 10 and the corresponding descriptions thereof which may be found in paragraphs [0069] to

[0074] of the application as filed.

New Claim 22 claims the invention in accordance with Figure 8C and the description

thereof which may be found in paragraph [0066] of the application as originally filed.

New Claim 23 claims the invention disclosed at Figure 8D and as described in paragraph

[0067] of the application as originally filed.

New Claim 24 claims the invention disclosed in Figures 9B and 9C as described in

paragraphs [0070] and [0071] of the application as originally filed.

New Claim 25 claims the invention disclosed in Figure 11C as described in paragraph

[0078] of the application as originally filed.

New Claim 26 claims the invention disclosed in Figures 10B and 10C and as described in

paragraphs [0073] and [0074] of the application as originally filed.
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New Claim 27 claims the invention disclosed in the application as originally filed in
Figure 8C in a form alternate to that of Figure 28 and again as disclosed in the paragraph [0066]

of the application as originally filed.

New Claim 28 claims the invention disclosed in Figure 8D in the application as originally

filed and described in paragraph [0067].

New Claim 29 claims the invention disclosed in Figure 9C and described in paragraph

[0071] of the application as originally filed.

New Claim 30 claims the invention disclosed in Figure 11D as disclosed in paragraph
[0079] of the application as original filed, the noise floor being dependent upon the impedance of
one or more of the plurality of circuits in the receiver signal path as best illustrated in Figures 9B

and 9C as well as Figures 10B and 10C of the application as originally filed.

New Claim 31 claims the invention of Figures 10C and 11D of the application as
described in paragraphs [0074] and [0079] as originally filed, again the noise floor varying in
response to an impedance of one or more of the plurality of circuits in the receiver signal path as

illustrated in Figures 9B and 9C as well as Figures 10B and 10C.

Accordingly, Applicant believes that all claims in the case as filed herein are in condition

for allowance.
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CONCLUSION

Applicant respectfully requests that a timely Notice of Allowance be issued in this case.

Respectfully submitted,

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN LLP

Dated: 07/02/2018 By /RWB/
Roger W. Blakely, Jr.
Reg. No. 25,831
Tel.: (714) 557-3800 (Pacific Coast)

P.O. Box 7037
Atlanta, Georgia 30357-0037

CERTIFICATE OF TRANSMISSION (37 CFR 1.84)
1 hereby certify that this correspondence is being EFS Web transmitted to the USPTO on the date shown below.

/Jessica A. Clark/ 07/03/2018
Date: 07/03/2018 Jessica A. Clark Date
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O United States Application Number or PCT International Application Number

filed on
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If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the Japan Patent
Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO), and any other intellectual
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KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority to the above-identified patent application is
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In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the above-identified patent application with respect to: 1) the
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application.
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to Application by Participating Offices.
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DECLARATION -- Utility or Design Patent Application

Direct all The address Correspondence
correspondence to: |X|  associated with ‘ 08791 ! OR D address below:
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37 GFR 1.14). Checks and cradlt card authorization forms PT0-2038 submitted for payment purposes are not retained in the applilcation file snd therefore
are nat publicly svallable, Petitionar/applicant is advised that documents which form the record of a patent application (such as the RTOISB/01) are placad
into the Privacy Act system of recards DEPARTMENT OF COMMERCE, COMMERCE-FAT-7, System name: Patent Applicetion File , Documents not
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POWER DISSIPATION REDUCTION IN WIRELESS TRANSCEIVERS
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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CLAIMS

What is claimed is:

1. A method of controlling a battery power consumption of a transceiver apparatus,
by controlling a power dissipation of a receiver of the transceiver apparatus when the receiver is
receiving an input signal in a receiver signal path that includes a desired signal and an interferer
signal, the method comprising:

determining at a first node of the receiver signal path a strength of the input signal;

filtering the desired signal and the interferer signal by a filter after the first node of the receiver
signal path to reduce the interferer signal relative to the desired signal;

determining at a second node in the receiver signal path, after the filter, a signal strength that
substantially represents the desired signal, with the interferer signal as reduced by filtering from the input
signal;

performing a comparison where the signal strength at the first node is compared with the signal
strength at the second node; and

as the comparison changes, changing a dynamic range and a noise floor of the receiver signal
path by dynamically adjusting one or more of a bias current, an impedance, or a gain, in the receiver to
control the power dissipation of the receiver of the transceiver apparatus and thereby control the battery

power consumption of the transceiver apparatus.

2. The method of claim 1 wherein dynamically adjusting any one or more of the bias
current, the impedance, or the gain, in the component in the receiver signal path occurs while the

receiver is receiving the input signal.
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3. A method for power dissipation reduction in a wireless receiver of a transceiver of a
battery powered wireless device and a corresponding improvement in a drain on battery life of the battery
powered wireless device, the method comprising:

receiving a wireless input signal having a desired signal and an interferer signal, by the wireless
receiver of the transceiver of the battery powered wireless device, the wireless receiver having a receiver
signal path comprising a plurality of circuits, wherein the plurality of circuits comprise: an amplifier, a
filter, and a mixer; wherein the receiver signal path of the wireless receiver is coupled to a circuit for
determining a signal strength of a first signal at a first node in the receiver signal path;

determining the signal strength of the first signal at the first node in the receiver signal path;

dynamically adjusting a bias of a circuit in the receiver signal path of the wireless receiver
responsive to the determined signal strength of the first signal; and

wherein the determined signal strength of the first signal is responsive to the signal strength of the
interferer signal; and

wherein the bias of the circuit is dynamically adjusted as the determined signal strength of the
first signal varies;

wherein adjusting one or more of a bias current, an impedance, or a gain of the circuit resulting in
the optimization of the power dissipation of the wireless receiver; and

wherein the dynamically adjusting of the bias occurs while the wireless input signal is in the

receiver signal path of the wireless receiver.

4. The method of claim 3, wherein the determined signal strength of the first signal

also includes the signal strength of the desired signal.

5. The method of claim 3, further comprising using the determined signal strength of

the first signal to determine a ratio of the strength of the interferer signal with respect to the
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wireless input signal, and wherein the bias of the circuit in the receiver signal path of the wireless

receiver is dynamically adjusted responsive to the determined ratio.

6. The method of claim 3, further comprising using the determined signal strength of
the first signal to determine a ratio of the strength of the interferer signal with respect to the
desired signal, and wherein the bias of the circuit in the receiver signal path of the receiver is

dynamically adjusted responsive to the determined ratio.

7. The method of claim 3, wherein the circuit in the receiver signal path whose bias

is dynamically adjusted is the amplifier.

8. The method of claim 3, wherein the circuit in the receiver signal path whose bias

is dynamically adjusted is the mixer.

9. The method of claim 3, wherein the circuit in the receiver signal path whose bias

is dynamically adjusted is the filter.

10. The method of claim 3, wherein dynamically adjusting the bias comprises
dynamically adjusting a bias current of the circuit by dynamically adjusting an impedance in a

bias circuit providing the bias current to the circuit in the receiver signal path.

11. The method of claim 10 wherein the impedance in the bias circuit providing bias

current to the circuit in the receiver signal path is a resistance.
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12. The method of claim 3, wherein dynamically adjusting the bias comprises
reducing a bias current of the circuit in the receiver signal path by switching an impedance that

appears across a voltage, thereby changing the bias current.

13. A method for power dissipation reduction in a receiver of a transceiver of a portable
wireless device and a corresponding improvement in a drain on battery life of the portable wireless
device, the method comprising:

receiving a wireless input signal having a desired signal and an interferer signal by the receiver of
the transceiver of the portable wireless device, the receiver having a receiver signal path comprising a
plurality of circuits, wherein the plurality of circuits include an amplifier, a filter, and a mixer, wherein
the receiver signal path of the receiver is coupled to a circuit for determining a signal strength of a first
signal at a first node in the receiver signal path;

dynamically adjusting an impedance of a circuit in the receiver signal path of the receiver
responsive to the signal strength of the first signal;

wherein the signal strength of the first signal is responsive to the signal strength of the interferer
signal;

wherein the impedance of the circuit is dynamically adjusted as the determined signal strength of
the first signal varies; and

wherein the dynamically adjusting of the impedance occurs while the receiver is receiving the

wireless input signal.

14. The method of claim 13, wherein the signal strength of the first signal also

includes the signal strength of the desired signal.
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15. The method of claim 13, further comprising using the signal strength of the first

signal to determine a ratio of the strength of the interferer signal with respect to the wireless

input signal, and wherein the impedance in the circuit in the receiver signal path of the receiver is

dynamically adjusted responsive to the determined ratio.

16. The method of claim 13, wherein the first signal strength is used to determine a
ratio of the strength of the interferer signal with respect to the desired signal, and wherein the
impedance of the circuit in the receiver signal path of the receiver is dynamically adjusted

responsive to the determined ratio.

17. The method of claim 13, wherein the circuit in the receiver signal path of the

receiver whose impedance is dynamically adjusted is the amplifier.

18. The method of claim 13, wherein the circuit in the receiver signal path of the

receiver whose impedance is dynamically adjusted is the mixer.

19. The method of claim 13, wherein the circuit in the receiver signal path of the

receiver whose impedance is dynamically adjusted is the filter.

20. The method of claim 13, wherein dynamically adjusting the impedance of the

circuit in the receiver signal path of the receiver is affected by switching in and out of the circuit

in the receiver signal path, the impedance in series with a load in response to the signal strength

of the first signal.
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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. 15/080,421,
filed March 24, 2016, which is a continuation of U.S. Patent Application No. 11/318,646,
filed December 27, 2005, which is a continuation of U.S. Patent Application Number
10/784,613, filed February 23, 2004, which claims the benefit of United States provisional
application number 60/451,229, filed March 1,2003, which is incorporated by reference.
[0002]  This application claims the benefit of United States provisional application number

60/451,230, filed March 1, 2003, which is incorporated by reference.

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.
[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.
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SUMMARY
[0009] Accordingly, embodiments of the present invention provide methods and circuits for
reducing power dissipation in wireless transceivers and cther 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 systéms.
[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 lbw-
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 exemplafy 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 a bias current in the signal path
based on the first signal strength.
[0012] Another exemplary embodifnent of the present invention provides a method of

receiving a signal using an integrated circuit. The integrated circuit includes a signal path having
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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 prov1des a wireless
transceiver integrated circuit. This circuit includes a receiver compnsmg a signal path, the 81gnal
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
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.
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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 pfesent
invention;
[0021] Figure 5 illustrates the relationship between a required bias current and a given oﬁtput
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;
[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
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[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, 802.1 1b, 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.
[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.
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[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. I 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 tumn drive baseband amplifiers 114 and 116. The oﬁtputs 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 pro'c'eAssing 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 génerates an error signal, whth 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.
[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
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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 illustrafe 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
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.
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[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] Ofien 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 ma‘y‘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
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
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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 bé
present only part of the time, that is, on a temporary or transient basis. The interfering
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.
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[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 a load 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.
[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
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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
p'resent 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 adjﬁsted 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
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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 i.s particularly
large.

[0065] For this exemplary input, there are at léast 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 deéire_d 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 avéilable signaling handling
capability 851. Also, the noise floor 853 is raised as compared to noise floor 833 in Figure 8B.
Spéciﬁcally, 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 .
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
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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
conﬁguratibn.

[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. . ‘
[0073] Figure 10B illustrates a received sign'al' 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
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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 impedahces in the function block 1020. This reduces the required drive current, and
may also allow for a reduction in bias currents.

[0075] Figure 11A iilustrates 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 tnat 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 somev?hat 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, tne interfering signals 1147 in 1148 began to clip and distort, thereby
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.
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[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] Inrow 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] Inrow 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] Inrow 126-0, 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 po"ssible signal conditions are listed here. For example,
either the si gnal 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
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
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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 computatidnal 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 IP3, 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
kept low to avoid interference with adjacent channels and for preserving modulation information.
[0090] During reception however, if the conditions a_ré 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.
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[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 ail 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
li ght 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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property office, or a certified copy of the foreign priority application is filed, within the time period specified in 37 CFR 1.55(g)(1).

Application Number

Countryi

Filing Date (YYYY-MM-DD)

Remove

Access Codei (if applicable)

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

Add button.

Add

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

Applications
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. Attorney Docket Number | 10037P007CCC
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | Power Dissipation Reduction in Wireless Transceivers

This application (1) claims priority to or the benefit of an application filed hefore 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
[] 16, 2013.

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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. Attorney Docket Number | 10037P007CCC
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 | 10037P007CCC

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 Irheta P 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 | 10037P007CCC

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. []

Prefix Given Name Middle Name Family Name Suffix
Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province

Countryi Postal Code

Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by 2

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 mare 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 [[RWB/ Date (YYYY-MM-DD)| [2017-11-28
First Name | |Reger Last Name Blakely Registration Number | (25831
Additional Signature may be generated within this form by selecting the Add button. Add

353 of 355

EFS Web 2.2.12



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 | 10037P007CCC

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 Theinformation 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
Information Act requires disclosure of these records.

2. Arecord 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 Arecord 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 tc the subject matter of the record.

4,  Arecord 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. Arecord 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 Internaticnal Bureau of the World Intellectual Property Organization, pursuant to the Patent CooperationTreaty.

6.  Arecord 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 geverning 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.5.C.
122(b) or issuance of a patent pursuant to 35 US.C. 151. Further, a record may be disclesed, 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 cr 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.

9. Arecord 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 viclation of law or regulation.
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