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Doc Code: TRACK1.REQ

Document Description: TrackOne Request
PTO/AIA/424 (04-14)

CERTIFICATION AND REQUEST FOR PRIORITIZED EXAMINATION
UNDER 37 CFR 1.102(e) (Page 1 of 1)

E\r/ztnl;l;arr:ned Mathkar Reddy Er?;xrr]c)):visional Application Number (if
Tl of WIDEBAND TUNER ARCHITECTURE

APPLICANT HEREBY CERTIFIES THE FOLLOWING AND REQUESTS PRIORITIZED EXAMINATION FOR
THE ABOVE-IDENTIFIED APPLICATION.

1. The processing fee set forth in 37 CFR 1.17(i)(1) and the prioritized examination fee set forth in
37 CFR 1.17(c) have been filed with the request. The publication fee requirement is met
because that fee, set forth in 37 CFR 1.18(d), is currently $0. The basic filing fee, search fee,
and examination fee are filed with the request or have been already been paid. | understand
that any required excess claims fees or application size fee must be paid for the application.

2. lunderstand that the application may not contain, or be amended to contain, more than four
independent claims, more than thirty total claims, or any multiple dependent claims, and that
any request for an extension of time will cause an outstanding Track | request to be dismissed.

3. The applicable box is checked below:

I [v] Original Application (Track One) - Prioritized Examination under § 1.102(e)(1)

i. (a) The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the utility application via EFS-Web.
—OR---
(b) The application is an original nonprovisional plant application filed under 35 U.S.C. 111(a).
This certification and request is being filed with the plant application in paper.

ii. An executed inventor’'s oath or declaration under 37 CFR 1.63 or 37 CFR 1.64 for each
inventor, or the application data sheet meeting the conditions specified in 37 CFR 1.53(f)(3)(i) is
filed with the application.

Il. [ ] Request for Continued Examination - Prioritized Examination under § 1.102(e)(2)

i. A request for continued examination has been filed with, or prior to, this form.

ii. If the application is a utility application, this certification and request is being filed via EFS-Web.

iii. The application is an original nonprovisional utility application filed under 35 U.S.C. 111(a), or is
a national stage entry under 35 U.S.C. 371.

iv. This certification and request is being filed prior to the mailing of a first Office action responsive
to the request for continued examination.

v. No prior request for continued examination has been granted prioritized examination status
under 37 CFR 1.102(e)(2).

signatre’ CNAA M. Gillles/ February 5, 2015

Date

wme  Chad M. Gilles pracitiner §() 59

Registration Number

Note: This form must be signed in accordance with 37 CFR 1.33. See 37 CFR 1.4(d) for signature requirements and certifications.
Submit multiple forms if more than one signature is required.*

*Total of 1

forms are submitted.
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Privacy Act Statement

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

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

1.

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

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

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from
the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PTO/AIA/14 (12-13)
Approved for use through 04/30/2017. OMB 0651-0032
U.S. Patent and Trademark Office; U.S. DEPARTMENT CF CCMMERCE

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

. Attorney Docket Number | 28427US04
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WIDEBAND TUNER ARCHITECTURE

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

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

Secrecy Order 37 CFR 5.2

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

Inventor Information:

Inventor 1

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Madhukar Reddy

Residence Information (Select One) (o) US Residency () NonUS Residency () Active US Military Service

City | Carisbad ‘ State/Province | CA ‘ Country of Residence i | US

Mailing Address of Inventor:

Address 1 2051 Palomar Airport Rd.

Address 2 Ste. 100

City Carlsbad | State/Province ‘ CA

Postal Code 92011 | Country i | us

Inventor 2

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Curtis Ling

Residence Information (Select One) (¢ US Residency () NonUS Residency () Active US Military Service

City | Carlsbad ‘ State/Province | CA ‘ Country of Residence i | US

Mailing Address of Inventor:

Address 1 2051 Palomar Airport Rd.

Address 2 Ste. 100

City Carlsbad | State/Province ‘ CA

Postal Code 92011 | Country i | us

Inventor 3

Legal Name

Prefix| Given Name Middle Name Family Name Suffix
Tim Gallagher

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

EFS Web 2.2.11
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PTO/AIA/14 (12-13)

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

U.S. Patent and Trademark Office; U.S. DEPARTMENT CF CCMMERCE

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

Attorney Docket Number | 28427US04
Application Number

Application Data Sheet 37 CFR 1.76

Title of Invention | WIDEBAND TUNER ARCHITECTURE

City Carlsbad State/Province | CA ‘ Country of Residencei | US

Mailing Address of Inventor:

Address 1 2051 Palomar Airport Rd.

Address 2 Ste. 100

City Carlsbad | State/Province ‘ CA

Postal Code ‘ 92011 | Country i | us

All Inventors_ l_VIust_ Be Listed - Additional Inventor Information blocks may be v
generated within this form by selecting the Add button.

Correspondence Information:

Enter either Customer Number or complete the Correspondence Information section below.

For further information see 37 GFR 1.33(a).

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

Customer Number 23448

Email Address mhmpto@mecandrews-ip.com | | AddEmail | |Remove Email
Application Information:

Title of the Invention WIDEBAND TUNER ARCHITECTURE

Attorney Docket Number| 28427US04 Small Entity Status Claimed
Application Type Neonprovisional

Subject Matter Utility

Total Number of Drawing Sheets (if any) 10 Suggested Figure for Publication (if any)

Filing By Reference:

Only complete this section when filing an application by reference under 35 U.5.C. 111(c) and 37 CFR 1.57(a). Do not complete this section if
application papers including a specification and any drawings are being filed. Any domestic benefit or foreign priority information must be
provided in the appropriate section(s) below (i.e., “Domestic Benefit/National Stage Information” and “Foreign Priority Information™).

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

Application number of the previously Filing date (YYYY-MM-DD) Intellectual Property Authority or Country i
filed application

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

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

[[] 35U.8.C.122(b) and certify that the invention disclosed in the attached application has not and will not be the
subject of an application filed in another country, or under a multilateral international agreement, that requires
publication at eighteen months after filing.

EFS Web 2211
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PTO/AIA/14 (12-13)

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

U.S. Patent and Trademark Office; U.S. DEPARTMENT CF CCMMERCE

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

28427U504

L Attorney Docket Number
Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WIDEBAND TUNER ARCHITECTURE

Representative Information:

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

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

Please Select One: () Customer Number | (3 US Patent Practitioner ‘ () Limited Recognition (37 CFR 11.9)

23446

Customer Number

Domestic Benefit/National Stage Information:

This section allows for the applicant to either claim benefit under 35 U.S.C. 119(e), 120, 121, or 365{(c) or indicate National Stage

entry from a PCT application. Providing this information in the application data sheet constitutes the specific reference required
by 35 U.S.C. 119(e) or 120, and 37 CFR 1.78.

When referring to the current application, please leave the application number blank.

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

Continuation of 13962871 2013-08-08
Prior Application Status | Patented
Anzliﬁ?)té?n Continuity Type Priorr\lll\}r)rﬁ)tl)igration (Y\I;\il(i\r:?Mth_th) Patent Number (Y\I,?\lfMl:l)\?_th)
13962871 Continuation of 12762900 2010-04-19 8526898 2013-09-03
Prior Application Status | Expired
Application Number Continuity Type Prior Application Number Filing Date (YYYY-MM-DD)
12762900 Claims benefit of provisional 61170526 2009-04-17

by selecting the Add button.

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

Add

Foreign Priority Information:

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

[ Remove |

Application Number

Country i

Filing Date (YYYY-MM-DD}

Access Code (if applicable)

EFS Web 2211
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PTO/AIA/14 (12-13)

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

U.S. Patent and Trademark Office; U.S. DEPARTMENT CF CCMMERCE

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

Attorney Docket Number | 28427US04

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WIDEBAND TUNER ARCHITECTURE

Additional Foreign Prioritleata may be generated witlhin 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

This application (1) claims priority to or the benefit of an application filed before March 16, 2013 and (2) also

contains, or contained at any time, a claim to a claimed invention that has an effective filing date on or after March
[] 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

186, 2013, will be examined under the first inventor to file provisions of the AlA.

Authorization to Permit Access:

Authorization to Permit Access to the Instant Application by the Participating Offices

If 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 (KIPO), the World Intellectual Property Office (WIPQO),
and any other intellectual property offices in which a foreign application claiming priority to the instant patent application

is filed access to the instant patent application. See 37 CFR 1.14{c) and (h). This box should not be checked if the applicant
does not wish the EPQO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign application claiming priority
to the instant patent application is filed to have access to the instant patent application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the instant patent application with respect

to: 1) the instant patent application-as-filed; 2) any foreign application to which the instant patent application

claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified copy requirement of
37 CFR 1.55 has been filed in the instant patent application; and 3) any U.S. application-as-filed from which benefit is
sought in the instant patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date o f filing this Authorization.

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.

EFS Web 2211
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PTO/AIA/14 (12-13)

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

U.S. Patent and Trademark Office; U.S. DEPARTMENT CF CCMMERCE

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

Attorney Docket Number | 28427US04

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WIDEBAND TUNER ARCHITECTURE

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 (O Legal Representative under 35U.8.C. 117 (O Joint Inventor

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

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

Name of the Deceased or Legally Incapacitated Inventor :

If the Applicant is an Organization check here.

Organization Name MaxLinear, Inc.

Mailing Address Information For Applicant:

Address 1 2051 Palomar Airport Rd.

Address 2 Ste. 100

City Carlsbad State/Province CA
Country i| US Postal Code 92011
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 subsitute for compliance with any requirement of part 3 of Title 37 of CFR to
have an assignment recorded by the Cffice.

Assignee 1

Complete this section if assignee 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 assignee-applicant, complete this section only if identification as an assignhee is also desired on the
patent application publication.

Remove

If the Assignee or Non-Applicant Assignee is an Organization check here. []

EFS Web 2211
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PTO/AIA/14 (12-13)

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

U.S. Patent and Trademark Office; U.S. DEPARTMENT CF CCMMERCE

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

Attorney Docket Number | 28427US04

Application Data Sheet 37 CFR 1.76

Application Number

Title of Invention | WIDEBAND TUNER ARCHITECTURE

Prefix Given Name Middle Name Family Name Suffix

Mailing Address Information For Assignee including Non-Applicant Assignee:

Address 1

Address 2

City State/Province
Country i Postal Code
Phone Number Fax Number

Email Address

Additional Assignee or Non-Applicant Assignee Data may be generated within this form by
selecting the Add button.

Signature:

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

Signature [/Chad M. Gilles/ Date (YYYY-MM-DD)| 2015-02-05
First Name | Chad Last Name | Gilles Registration Number | 60590
Additional Signature may he generated within this form by selecting the Add button. Add

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, Alexandria, VA 22313-1450. DO NOT SEND FEES OR
COMPLETED FORMS TC THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

EFS Web 2211
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the attached form related to
a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised that: (1) the general authority for the collection
of this information is 35 U.8.C. 2(b)(2); (2) furishing of the information solicited is voluntary; and (3) the principal purpose for which the information is
used by the U.S. Patent and Trademark Office is to process and/or examine your submission related to a patent application or patent. If you do not
furnish the requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:
1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act (5 U.S.C. 552)
and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the Department of Justice to determine

whether the Freedom of Information Act requires disclosure of these records.

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a request involving an
individual, to whom the record pertains, when the individual has requested assistance from the Member with respect to the subject matter of
the record.

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

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

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of National Security
review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

7. A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or his/her designee,
during an inspection of records conducted by GSA as part of that agency's responsibility to recommend improvements in records
management practices and programs, under authority of 44 U.5.C. 2904 and 2906. Such disclosure shall be made in accordance with the
GSA regulations governing inspection of records for this purpose, and any other relevant (i.e., GSA or Commerce) directive. Such
disclosure shall not be used to make determinations about individuals.

8. A record from this system of records may be disclosed, as a routine use, to the public after either publication of the application pursuant]
to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 1561. Further, a record may be disclosed, subject to the limitations of 37
CFR 1.14, as a routine use, to the public if the record was filed in an application which became abandoned or in which the proceedings were
terminated and which application is referenced by either a published application, an application open to public inspections or an issued
patent.

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law enforcement agency, if the
USPTO becomes aware of a violation or potential viclation of law or regulation.

EFS Web 2.2.11
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Attorney Docket No. 28427US04
WIDEBAND TUNER ARCHITECTURE

PRIORITY CLAIM
[0001] This application is a continuation of U.S. patent application 13/962,871
filed on August 08, 2013, which is a continuation of U.S. patent application 12/762,900
filed on April 14, 2010 (now U.S. Patent 8,526,898), which claims the benefit of priority
to U.S. provisional application 61/170,526 filed April 17, 2009, now expired. Each of the

above referenced documents is hereby incorporated by reference in its entirety.

BACKGROUND

[0002] This invention relates to wideband receiver systems and methods having a
wideband receiver that is capable of receiving multiple radio frequency channels located
in a broad radio frequency spectrum. In particular, the invention relates to wideband
receiver systems that are capable of receiving multiple desired television channels that
extend over multiple non-contiguous portions of the broad frequency spectrum and

grouping them into a contiguous, or substantially-contiguous, frequency spectrum.

[0003] Receivers used to down-convert and selectively filter TV channels are
referred to as tuners, and tuners designed to concurrently receive several TV channels are
referred to as wideband tuners. Existing tuners for these applications down-convert a
swath of channels to an intermediate frequency, which are then sent to a demodulator.
Because the swath of channels is not contiguous, this swath includes the desired channels
as well as undesired channels. The demodulator employs a high-speed data converter to
capture this swath of desired and undesired channels in the digital domain and

subsequently filters out the desired channels.

[0004] In general, television channels broadcasted over the air or over cable
networks are distributed across a broad frequency spectrum. That is, the channel

frequencies may not be adjacent to each other. In certain applications such as DVR and
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Attorney Docket No. 28427US04

picture-in-picture, the receiver system may have to concurrently receive several desired
channels that may or may not be contiguous. The wideband receiver requirement poses a
trade-off to the system to limit either the dynamic range of the wideband tuner or reduce
the bandwidth covered by the tuner so that fewer channels may be received and processed

by the demodulator.

[0005] FIG. 1 shows a conventional wideband tuner 100. Tuner 100 may be a
direct conversion tuner and includes a low noise amplifier LNA1 having an input
terminal coupled to a radio frequency (RF) input signal 102 and an output terminal
coupled to a mixer M1. The RF signal may include one or more television channels
recetving from a cable network via an RF connector or wirelessly via an antenna. The RF
input signal may include the VHF and UHF television channels in a terrestrial television
broadcasting system or the CATV channels in cable networks. In order to receive all
broadcasted channels present in the RF input signal, LNA1 must necessarily have a wide
tuning range, high linearity, and low noise. Mixer M1 is coupled to a synthesizer S1 that
can generate an oscillator frequency located around the center of the RF signal. Mixer
M1 frequency down-converts the received RF input signal to a more convenient
intermediate frequency (IF) band. Tuner 100 includes an amplifier V1 having a
programmable gain for amplifying the IF signal, which is then band-pass filtered by a

filter F1 before outputting to a demodulator.

[00006] In general, the RF signal includes multiple desired channels that are located
in non-contiguous portions of a radio frequency spectrum. As shown in FIG. 1, the swath
of channels 110 occupies a bandwidth BW1 120 at an RF center frequency fis 130.
Synthesizer S1 may be tuned to a frequency around the center frequency f,i 130 for
mixing channels 110 to an intermediate frequency fir. 160, the frequency down-mixed
channels 140 are amplified by amplifier V1 and then filtered by F1 to produce a swath of

channels 170 centered around frequency fir. 160. In an exemplary application shown in
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Attorney Docket No. 28427US04

FIG. 1, bandwidth BW1 contains 10 channels. In the case where channels are TV
channels that are spaced at either 6 MHz or 8 MHz in most parts of the world, bandwidth
BWI1 120 would span from 60-80 MHz, i.e., the down-converted bandwidth at the
intermediate frequency would require a bandwidth equal to at least BW1, or at least 80
MHz when such architecture is used. It is noted that in other applications where the
desired RF channels are located in the low band such as channels numbers 2 to 6 (VHF in
the terrestrial TV broadcast or CATV) and in the high band such as channels numbers 14
to 83 of the UHF TV broadcast or channel numbers 63-158 of the CATV's ultra band, the
bandwidth BW1 can be 800 MHz or higher. This wide bandwidth of 800 MHz would
require a very expensive digital processing circuitry such as very high-speed analog to

digital conversion and high-speed processor in the demodulator.

[0007] It 1s desirable to have wideband receiver systems that can increase the
dynamic range without requiring expensive data conversion, filtering and channel

selection at the demodulator.
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BRIEF SUMMARY

[0008] An embodiment of the present invention includes a wideband receiver
system that is configured to concurrently receive multiple radio frequency (RF) channels
including a number of desired channels that are located in non-contiguous portions of a
frequency spectrum and group the desired channels in a contiguous or substantially-
contiguous frequency band at an intermediate frequency spectrum, where the term
“substantially-contiguous” includes spacing the desired channels close to each other (e.g.
as a fraction of the total system bandwidth, or relative to a channel bandwidth) but with a
spacing that can be variable to accommodate the needs of overall system. The term
“contiguous” heretofore encompasses “substantially-contiguous.” The term “spacing” is
referred to as the frequency difference between adjacent channels. The system includes a
wideband receiver having a complex mixer module for down-shifting the multiple RF
channels and transforming them to an in-phase signal and a quadrature signal in the
baseband or low intermediate frequency (IF) band. The system further includes a
wideband analog-to-digital converter module that digitizes the in-phase and quadrature
signals. The digital in-phase and quadrature signals are provided to a digital frontend
module that contains a bank of complex mixers that frequency-shift the number of

desired channels to a baseband where the desired channels are individually filtered.

[0009] The digital frontend module may also include a decimator module that
decimates the desired RF channels by a factor M before demodulating them to a digital

data stream.

[0010] In certain embodiments of the present invention, the wideband receiver
system additionally includes an up-converter module having multiple complex up-mixers,
each of the complex up-mixers is configured to frequency up-shift each one of the desired
RF channels to a sub-portion of an IF spectrum, wherein all sub-portions of the desired

channels are adjacent to each another and form a contiguous frequency band in the IF
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spectrum. The act of frequency shifting the desired channels to the IF spectrum allows
the wideband receiver system to directly interface with commercially available
demodulators. Allowing the spacing of the desired channels in the contiguous spectrum
to be variable allows a system to optimize placement of these desired channels for the
purposes of avoiding sensitive portions of the spectrum which may either be vulnerable
to spurious signals and interference; or which may generate interference directly or as a

harmonic product, to other systems.

[0011] In another embodiment of the present invention, a multi-tuner receiver
system having two or more tuners is provided to receive multiple desired RF channels
that extend over several non-contiguous sub-portions of a broad frequency spectrum and
group them into a contiguous frequency spectrum. The multi-tuner system includes at
least a first tuner that processes a first sub-portion of the broad frequency spectrum into a
first in-phase signal and a first quadrature signal and a second tuner that processes a
second sub-portion of the broad frequency spectrum into a second in-phase signal and a
second quadrature signal. The multi-tuner receiver system further includes a first analog-
to-digital converter module that digitizes the first in-phase and quadrature signals and a
second analog-to-digital converter module that digitizes the second in-phase and
quadrature signals. In addition, the multi-tuner system includes a first digital frontend
module having a first number of complex mixers corresponding to a first number of the
desired RF channels located in the first sub-portion of the broad frequency spectrum and
a second digital frontend module having a second number of complex mixers
corresponding to a second number of the desired RF channels located in the second sub-
portion of the broad frequency spectrum. The first digital frontend module frequency
shifts the first number of the desired RF channels to a first plurality of baseband signals
and the second digital frontend module frequency shifts the second number of the desired

RF channels to a second plurality of baseband signals.
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[0012] The multi-tuner system further includes a first up-converter module having
a plurality of N complex mixers, wherein N is an integer value equal to the number of
desired channel. The first up-converter module frequency up-shifts the first plurality of
the baseband signals to a first portion of an intermediate frequency. In addition, the multi-
tuner system includes a second up-converter module that frequency up-shifts the second
plurality of the baseband signals to a second portion of an intermediate frequency. The
first and the second portions of the intermediate frequency are non-overlapping and
located adjacent to each other to form a contiguous intermediate frequency (IF) band. The
multi-tuner system further includes a digital-to-analog converter that converts the

contiguous IF band to an analog waveform signal.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a schematic block diagram of a conventional wideband tuner;

[0014] FIG. 2 is a schematic block diagram of a wideband receiver system

according to an embodiment of the present invention;

[0015] FIG. 3 is a simplified circuit diagram of a complex down-mixer according

to an embodiment of the present invention;

[0016] FIG. 4 is a simplified schematic block diagram of a wideband receiver

system according to another embodiment of the present invention;

[0017] FIG. 5 is a simplified circuit diagram of a complex up-mixer according to

an embodiment of the present invention;

[0018] FIG. 6 is a simplified schematic block diagram of a wideband multi-tuner

receiver system according to an embodiment of the present invention;

[0019] FIG. 7 is a block diagram illustrating an exemplary digital front end

according to an embodiment of the present invention in more detail;

[0020] FIG. 8 is a block diagram illustrating an exemplary tiled up-converter

module according to an embodiment of the present invention in more detail;

[0021] FIG. 9 is a simplified block diagram of a wideband multi-tuner receiver

system 900 according to an embodiment of the present invention; and

[0022] FIG. 10 1s a simplified block diagram of a wideband multi-tuner receiver

system 1000 according to another embodiment of the present invention.
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DETAILED DESCRIPTION
[0023] FIG. 2 is a schematic block diagram of a wideband receiver system 200

according to an embodiment of the present invention. Wideband receiver system 200
includes a radio front end 210 and a digital front end 230. Radio front end 210 may be a
single very wide-band tuner receiver that captures the desired swath of channels located
in non-contiguous portions of the spectrum having a frequency bandwidth BW1 120. In
this example, the number of available channels in BW1 120 is assumed to be 10 with
each channel occupying an 8 MHz bandwidth for a total of 80 MHz. Radio front end 210
is shown as including a low noise amplifier LNA 202 having an input terminal
configured to receive an RF input signal 102. In the example shown, RF signal 102
includes four desired RF channels having the respective carrier frequency fi¢, fip, fi3, and
f.¢4 that are located in non-contiguous portions of the wide frequency spectrum BW1. It is
understood, however, that spectrum BW1 120 may have any other number of desired
frequencies that are not contiguous. LNA 202 has a very low noise figure and very high
linearity and a wide tuning range (i.e., very high IIP2 and IIP3 intercept points) to
maximize a signal-to-noise-and distortion ratio (SNDR) at the amplifier output. LNA 202
may have a programmable gain to amplify RF signal 102 to adequate voltage levels for
mixers M1 211 and M2 221.

[0024] Mixers M1 211 and M2 221 may be conventional mixers formed using, for
example, differential Gilbert cells. Each of the mixers 211 and 221 multiplies (mixes) an
amplified RF signal 203 with a respective first oscillator frequency signal 205 and a
second oscillator frequency signal 207 to generate an in-phase signal 212 and a
quadrature signal 222 that have a phase shift of 90° degree between them. Mixers 211
and 221 are identical so that the amplitude of the in-phase signal 212 and quadrature
signal 222 are the same. The first and second oscillator frequencies 205 and 207 are
identical and have a 90° degree phase shift generated through a 90° degree phase shifter

P1 206. Synthesizer S1 may be a single local oscillator operable to generate the oscillator
8

Page 18 of 190



Attorney Docket No. 28427US04

frequency 205 for converting the receive RF signal 102 to a zero-IF or low-IF band.
Synthesizer S1 can be a coarse (large step) phase locked loop. Synthesizer S1 can also be
programmable to cover the wideband frequency of the analog and digital terrestrial
broadcast and/or the cable television system. The RF signal 102 may have relatively
uniform signal strength in a cable network. However, its signal strength may extend in
several orders of magnitude in a terrestrial broadcast system, thus, LNA 202 and/or
mixers M1 211, M2 221 are required to have a relatively high dynamic range to handle

the large variations in the signal strength.

[0025] In-phase signal 212 and quadrature signal 222 are further amplified and
filtered by respective amplifiers V1 213, V2 223 and filters F1 215, F2 225 to generate a
filtered in-phase signal 216 and a filtered quadrature signal 226. Filters F1 215 and F2
225 may be passive or active low-pass filters to filter out any unwanted frequency
components of the signals 214 and 224 before digitizing them for further processing in
digital front end 230. It is understood that the in-phase path 216 and the quadrature path
226 must have the same amplitude spectrum and maintain a fixed phase relationship, i.e.,
amplifiers V1 213, V2 223 and filters F1 215, F2 225 must be substantially identical.
Because the two paths 216 and 226 are in quadrature, the spectral components from both
positive and negative frequencies can be overlaid so that the bandwidth (cutoff
frequency) of filters F1 215 and F2 225 can be one half of the BW1 bandwidth 120.

[0026] Analog-to-digital converters ADC1 218 and ADC2 228 are high-speed (1.e.,
high sampling rate) converters to maximize the dynamic range. In an exemplary
application, radio front end 210 operates as a nominal zero-IF down-mixer so that signals
216 and 226 have a nominal bandwidth 290 equal to one half of the RF signal bandwidth
BW1 thanks to the complex down-mixer architecture. In other embodiment, radio front
end 210 operates as a low-IF down-mixer so that the nominal bandwidth 290 of signals

216 and 226 is greater than one half of the bandwidth BW1. In practice, the sampling rate
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of ADCI 218 and ADC2 228 is chosen to be higher than the Nyquist sampling
requirement, i.e., the filtered analog quadrature signals 216 and 226 may be over-sampled

in order to reduce or avoid aliasing of undesired signals into the digitized I and Q signals.

[0027] ADCI1 218 generates a digital signal 1 232 that is a digital representation of
the analog filtered signal 216; ADC2 228 generates a digital signal Q 242 that is a digital
representation of the analog filtered signal 226. Digital signals 1 232 and Q 242 are then
applied to a bank of N complex mixers 250, wherein N is an integer value corresponding
to the number of desired RF channels located in the non-contiguous portions of the
frequency spectrum BW1. It is understood that the number N can be any integer value. In
one embodiment, N can be equal to the number of all available channels that exist in the
licensed frequency spectrum to provide system flexibility. In other embodiments, N can
be equal to the number of all receivable channels within a geographic area. In yet another
embodiment, N can be an integer value less than the number of receivable channels with
the geographic area to reduce system costs. In the exemplary embodiment shown in FIG.
2, the number of desired channels is 4. That 1s, each of the 4 complex mixers 250 mixes
in-phase and quadrature signals 232 and 242 with an associated frequency to generate a
corresponding baseband, which is then individually filtered, decimated and provided to

an associated demodulator.

[0028] Each of the N complex mixers 250 receives the digital signals I 232 and Q
242 from ADCs 218 and 228 to extract a different one of the desired channels and
frequency-shifts the extracted signals to the baseband frequency. Each of the frequency
shifted desired channels 252 is filtered by an associated filter module (identified as 260a
to 260n). In an embodiment, each of the filtered signals 260a to 260n may be sent directly
to an associated demodulator (identified as 270a to 270n) for extracting the original

information transmitted in the associated desired channel. In another embodiment, each

10
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of the filtered signals 262a to 262n is further decimated before providing to a
demodulator. A path of digital front end 230 is described in more detail below.

[0029] FIG. 3 is a simplified circuit diagram of one of the signal paths 272a to
272n of digital front end 230 shown in FIG. 2 according to an embodiment of the present
invention. In an embodiment, digital signal I 232 may be further filtered by a filter 311 to
obtain a filtered signal 312. Similarly, digital signal Q 242 may be further filtered by a
filter 321 to obtain a filtered signal 322. Thus, digital signals 312 and 322 only contain
low-frequency components with undesired high-frequency components being eliminated
by respective filters 311 and 321. It is noted that filtered signals 312 and 322 are
interposed between the respective ADCs 218, 228 and the bank of N complex mixers
250.

[0030] Mixer 300, which represents one of the N complex mixers 250, includes
four multipliers 313, 315, 323, and 325. Multipliers 313 and 315 multiply the filtered
signal 312 with respective cos(m,;t) and sin(m,;t) signals and generate respective products
314 and 316. Similarly, multipliers 323 and 325 multiply the filtered Q signal 322 with
respective cos(mgt) and sin(mgt) signals and generate respective products 324 and 326.
An adder 317 sums the products 314 and 326 to generate a frequency-shifted signal 1 318.
An adder 327 sums the products 324 and 316 to generate a frequency-shifted signal Q
328. Basically, complex mixer 300 causes a frequency shift of the filtered components
312 and 322 to respective baseband signals 318 and 328 in the digital domain according

to the operation:
Y(t) = X(t) x e/t (1)
or taken the Fourier transform, we obtain:

Y(o)=X(o~o) 2)

11
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[0031] Multipliers 313, 315, 323, and 325 are identical digital multipliers. In an
embodiment, a numerically controlled oscillator with quadrature output generates the
cos(mgt) and sin(mgt) signals. Numerically controlled oscillators (NCO) can be
implemented using a phase accumulator and a look-up table. NCOs are known to those of
skill in the art and will not be described herein. The frequency ®; is so chosen that each
one of the desired channels embedded in the digital signals I 232 and Q 242 will be
downshifted to the baseband. In the given example shown in FIG. 2, the bank of N
complex mixers will have four complex mixers, each one of the N (i.e., four) complex
mixers is coupled to an individual NCO having a distinct frequency . so that when
mixing the filtered digital I and Q signals 312 and 322 with that frequency, each one of
the complex mixers will generate the signals I (318) and Q (328) of a corresponding one

of the desired channels at the baseband.

[0032] In an embodiment, baseband signals 318 and 328 are further individually
filtered by respective filters 330 and 340 that are identified as one of the filters 260a-n in
FIG. 2. Filters 330 and 340 may be band-pass or low-pass filters having a narrow
bandwidth equal to the bandwidth of a desired channel. In certain embodiments, filters
330 and 340 can be analog passive or active low-pass or complex band-pass filters such
as polyphase filters. In another embodiment, filters 330 and 340 can be digital low-pass
filters, such as finite impulse response (FIR) filters to eliminate high frequency
components that may be aliased back to the baseband signals Ti (332) and Qi (342) when

decimated by subsequent decimator 350.

[0033] The reduced sampling rate of the N desired baseband channels will be sent
as a serial or parallel digital data stream to a demodulator using a serial or parallel data
interface according to commonly known methods, as shown in FIG. 2. This approach
provides several advantages over conventional tuner architectures. First, it eliminates the

need of expensive data conversion, filtering and channel selection on the demodulator

12
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side. Second, it removes undesired channels from the signal path at an early stage, thus

relieves the large dynamic range requirement in the demodulator.

[0034] FIG. 4 shows a simplified schematic block diagram of a wideband receiver
system 400 according to another embodiment of the present invention. Wideband
receiver system 400 includes a radio front end 410, a digital front end 430, a tiled up-
conversion module 450, and a summing digital-to-analog converter module DAC 470.
Radio front end 410 includes a low noise amplifier LNA1 that receives an RF input
signal 102 and provides an amplified RF signal 403 to mixers M1 411 and M2 421.
Mixer M1 411 is coupled to an oscillator frequency 405 of a synthesizer S1 whereas
mixer M2 421 1s coupled with the oscillator frequency 405 via a phase shifter P1 406 that
generates a 90° degree phase-shift to the oscillator frequency 405. Mixers M1 411 and
M2 421 generate respective in-phase signal 412 and quadrature signal 422 that are further
amplified by respective amplifiers V1 413 and V2 423. The amplified in-phase and
quadrature signals 414, 424 are then filtered by filters F1 415 and F2 425 to eliminate
undesired frequency components that would be aliased back to the in-phase and
quadrature signals when digitally sampled by subsequent analog-to-digital converters
ADCI 418 and ADC2 428. Digital signals I 422 and Q 442 at the input of digital front
end 430 are digital representations of the filtered analog in-phase and quadrature signals
416, 426 before the ADCs. Digital front end 430 include a bank of N complex mixers 432
comprising 432a to 432n identical mixers, where N is an integer value corresponding to
the number of the desired channels located in non-contiguous portions of the frequency
spectrum. Each of the N complex mixers 432a to 432n frequency down-converts signals |
432 and Q 442 to an associated baseband. Each of the frequency down-converted I and Q
signals are coupled to respective low-pass, band-pass, or decimating filters 434. In this
regard, the radio front end 410 and the digital front end 430 are similar to respective radio

front end 210 and digital front end 230 of FIG. 2 that have been described in detail above.

13
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[0035] In an alternative embodiment of the present invention, the N filtered and
decimated channels 438a to 438n (where indices a to n correspond to the associated
number of desired channels) are not provided to a demodulator for demodulation. Instead,
the N filtered and decimated channels 438a to 438n are further frequency up-converted to
an intermediate frequency (IF) spectrum. In order to achieve that, the N filtered and
decimated channels are coupled to a tiled up-conversion module 450 that includes a bank
of N complex up-mixers, where N is an integer value correspond to the number of desired
received channels. The N complex up-mixers include identical digital mixers 452a to
452n that will be described further in detail below with reference to FIG. 5. The N up-
shifted channels are then filtered by a subsequent bank of channel filters 454 that, in an
embodiment, comprises N individual finite impulse response (FIR) filters. The N filtered
channels are then digitally combined and converted to the analog domain by a summing
digital-to-analog converter module DAC 470. The N up-shifted channels are adjacent to
each other and form a contiguous or substantially-contiguous set of channels 475 in the
IF spectrum centered around fir as illustrated in FIG. 4. In an embodiment, the spectra of
the mixed products are spaced in such a way so as to avoid overlap with known
frequency bands containing potential or actual interferers. In another embodiment, the
spectra of the mixed products are spaced in such a way so as to avoid overlap with
frequency bands that might introduce interference to other systems. In general, because
the bandwidth BW, is substantially lower than BW,, the IF frequency fi; can be set
proportionally lower, e.g., typically about 16 MHz to accommodate the spectrum of BW2
of up to 32 MHz (corresponding to the total bandwidth of the four desired channels, each
having a bandwidth of 8 MHz in this example).

[0030] The up-conversion approach of FIG. 4 provides several advantages over
conventional tuner architectures. First, it allows the demodulator to operate the data
converter at a lower data rate and with lower resolution (fewer bits) due to the fact that

the contiguous channels have a narrower bandwidth. Second, the up-conversion approach
14
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provides full compatibility with existing demodulators that require an analog IF signal.
Third, it removes undesired channels from the signal path at an early stage, thus relieves
the requirement of a high dynamic range requirement of the demodulator's analog-to-

digital converter and the demodulator itself.

[0037] FIG. 5 shows a simplified exemplary circuit diagram of a complex up-
mixer 500 according to an embodiment of the present invention. Up-mixer 500 is one of
the N complex up-mixers 452a to 452n in tiled up-conversion module 450 shown in FIG.
4. Up-mixer 500 includes filter 510 and 520 configured to eliminate unwanted frequency
components present in respective input signals 1 501 and Q 502. Filtered signals 512 and
522 are provided to up-mixers UMI 515 and UMQ 525 that multiply the filtered signals
512 and 522 with respective cos(w,t) and sin(®,t). The products 516 and 526 are summed

in an adder 530 to generate an IF signal 532 according to the following equation:
IF(t)=I(t)*cos(w,t)+Q(t)*sin(®,t) 3)

[0038] Up-mixers UMI 515 and UMQ 525 are identical digital multipliers that
multiply the respective filtered signal 512 and 522 with a cosine function 505 and a sine
function 506 that can be generated from a NCO using a digital phase accumulator and a

look-up table.

[0039] As described above, TV channels are grouped into multiple frequency
bands in North America. For example, channels 2 through 6 are grouped in VHF-low
band (aka band I in Europe), channels 7 through 13 in VHF-high band (band III), and
channels 14 through 69 in UHF band (bands IV and V). In order to receive such a wide
frequency spectrum, the low noise amplifier and mixer must have very low noise, wide
tuning range and high linearity as described above in the wideband receiver systems 200
and 400. However, a wideband receiver having a single tuner with high sensitivity may
have a high power consumption. For certain applications, it may be advantageous to use

multiple tuners that are optimized for a given frequency band, such as a dedicated tuner
15

Page 25 of 190



Attorney Docket No. 28427US04

for the low VHF band, another dedicated tuner for the high VHF band and the UHF band,
and yet other dedicated tuners for receiving the digital video broadcasting (DVB) via
satellite (DVB-S), via cable (DVB-C), or terrestrial digital video broadcasting (DVB-T).
The multi-tuner approach may also be advantageously applied to cable networks that
carry TV programs on an 88 MHz to 860 MHz according to the Data Over Cable Service
Interface Specification (DOCSIS) protocol.

[0040] FIG. 6 shows a simplified schematic block diagram of a wideband multi-
tuner receiver system 600 according to an embodiment of the present invention. In an
embodiment, multi-tuner system 600 includes low noise amplifier A1 602 for receiving
an RF input signal 601. Amplifier A1 602 is coupled to at least a tuner] 610 and a tuner2
720. In another embodiment, multi-tuner system 600 may not include amplifier 602 so

that RF input signal 601 can be received directly at each tuner 610 and 720.

[0041] Tunerl 610 includes an amplifying filter AF1 613 that filters and amplifies
a first portion BWtunerl 604 of a broad frequency spectrum 608 that contains a first
plurality of RF channels 606 including desired channels 607 having respective channel
frequencies f,¢; and f;». The first portion of the broad frequency spectrum BWtunerl 604
is then frequency down-converted to a low-IF or zero-IF in-phase signal I1 612 and a
quadrature signal Q1 622 through respective mixer M1 611 and M2 621. Signals 11 612
and Q1 622 are further amplified and low-pass filtered before applying to respective
analog-to-digital converters ADC1 618 and ADC2 628 that convert analog signals Ial
616 and Qal 626 to respective digital in-phase signal I1d1 631 and digital quadrature
signal Qd1 641. Because tunerl 610 only covers a portion BWtunerl 604 of the entire
frequency spectrum 608 having fewer channels, the ADC1 618 and ADC2 628 can be
slower-speed analog-to-digital converters with a large number of bits, i.e., large dynamic

range.

16
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[0042] Digital signals Id1 631 and Qd1 641 are then provided to a digital front end
DFE 630 that includes a first bank of N complex mixers 632 and channel and decimating
filters 634. The first bank of N complex filters 632 has N identical complex mixers,
where N is an integer value equal to the number of desired channels located in the first
portion BWtuner1 604 of the broad frequency spectrum 608. In an embodiment, each one
of the first bank of N complex mixers includes four digital mixers that multiply digital
stream Id1 631 and Qd1 641 with respective digitized cosine function and sine function
to generate the sum and difference frequency components, as shown in FIG. 3. The
digitized cosine and sine frequency, i.e., the mixer frequency is so chosen so that when
mixing signals Id1 631 and Qd1 641 will move them to a baseband or a low-IF band. In
an embodiment, channel and decimating filters have similar structures as filters 330 and
340 and demodulator 350 as shown in FIG. 3. That is, channel and decimating filters
include digital low-pass filters 330 and 340 that eliminates unwanted high frequency
components of the baseband signals 1 and Q prior to applying them to a decimator 350
(FIG. 3) that reduces the sample frequency without any loss of information since Id1 631
and Qd1 641 are sampled at a much higher frequency by the respective ADC1 618 and
ADC2 628.

[0043] The decimated desired channels are then provided to an up-converter
module 650 that includes a bank of N up-mixers. The bank of N up-mixers includes N
identical up-mixers whose structure is shown in FIG. 5. In an embodiment, N is an
integer value equal to the number of desired channels present in BWtunerl 604. Each one
of the up-mixer frequency-shifts the baseband signals I and Q of each one of the desired
channels to an appropriate portion of the intermediate frequency band according to
Equation (3). In other words, the bank of N up-mixers is “frequency multiplexing” the
desired channels onto a first portion 682 of an IF band 686.

17
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[0044] Similarly, tuner2 720 includes an amplitfying filter AF2 713 that is
configured to receive a second portion BWtuner2 704 of the broad frequency spectrum
608. The second portion 704 contains a second plurality of RF channels 706 including a
second number of desired channels. In the exemplary illustration of FIG. 6, the second
portion 704 has a frequency bandwidth of BWtuner2 that contains desired channels 707
having respective channel frequencies f,;5 and fi. Tuner2 720 includes elements such as
mixers M3 711, M4 721, amplifiers V3 714, V4 724, filters F3 715, F4 725 and analog-
to-digital converters ADC3 731 and ADC4 741 that are substantially the same as the like-
named elements of the signal path of tunerl 610. Thus, redundant description is omitted

herein.

[0045] Digital in-phase signal Id2 731 and digital quadrature signal Qd2 741 are
then provided to digital front end 740. Digital front end 740 includes a bank of L
complex filters, where L is an integer value equal to the number of desired channels in
the second portion BWtuner2 704 of the broad frequency spectrum 608. Each one of the
bank of L complex filters is a digital complex mixer configured to transform the signals
Id2 731 and Qd2 741 to baseband signals that are further filtered by individual digital
low-pass filters such as FIR filters before decimated by a subsequent decimator. The
elements of digital front end 740 are substantially similar to those described in digital

front end 630. Thus, redundant description is omitted herein.

[0046] The decimated baseband I and Q channels are further provided to a
subsequent up-conversion module 760 that performs a function substantially similar to
that of the up-conversion module 650 already described above. The outputs of up-
conversion module 650 and 760 can be tiled to generate a contiguous set of IF
frequencies 682, 684 centered at fir 686. In an embodiment, the outputs of up-conversion
module 650 and 760 are digitally summed and converted to an analog signal by summing

DAC 670. In another embodiment, the up-conversion modules 650 and 760 and the
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digital summing function 672 can be performed using an inverse discrete Fourier

transform or an inverse Fast Fourier transform operation.

[0047] The multi-tuner architecture provides the flexibility that multiple
commercially available tuners can be used without the need of designing a wideband
tuner. For example, a tuner designed for a terrestrial broadcast digital TV can be used
together with a tuner dedicated to receiving a cable signal and/or a tuner for receiving a
satellite broadcast signal. The multi-tuner receiver system provides an additional
advantage that other tuners can be added quickly to the system to accommodate any
future applications. Additionally, the multi-tuner architecture allows the use of slower
speed (i.e., lower cost) analog-to-digital converters with a larger number of bits for

achieving large dynamic range.

[0048] FIG. 7 shows a block diagram of an exemplary digital front end of the
invention in more detail. In an embodiment, in-phase signal 1d2 731 and quadrature
signal Qd2 741 at the output of respective ADC converters 718 and 728 are provided to
each of the L complex mixers 732 comprising mixers 732A to 732L. A more detailed
description of each of L complex mixers is shown in FIG. 3. Mixer 732A multiplies 1d2
731 and Qd2 741 with a cosine signal and a sine signal that are generated from an NCO1
and produces an I-732A signal and a Q-732A signal that are further individually filtered
by an FIR filter before decimating. The bank of L complex mixers corresponds to the
block 732 in FIG. 6; and the set of FIR filters and decimator corresponds to the block 734
in FIG. 6. Each decimated pair of I-7321/M in the baseband, where the index “i” is from
A to L, is further provided to a subsequent up-mixer for frequency-shifting to an

intermediate frequency as shown in FIG. 8.

[0049] FIG. 8 shows an exemplary embodiment of a bank of L. complex up-mixers
according to the present invention. Each decimated pair of complex signals 1-7321/M and

Q-732i1/M is provided to an associated complex up-mixer, whose frequency is so chosen
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that when mixing with the pair of complex signals 1-7321/M and Q-7321/M will generate
an associated channel at a predetermined sub-portion of the intermediate frequency band
686 (FIG. 6). A more detailed schematic block of one of the L up-mixers is described
above together with FIG. 5.

[0050] FIG. 9 is a simplified block diagram of a wideband multi-tuner receiver
system 900 according to an embodiment of the present invention. In an embodiment,
system 900 includes a crossbar switch 910 having at least an input terminal 912
configured to receive signals from an analog-to-digital converter (ADC) 912 and an input
terminal 922 configured to receive signals from an ADC 922. Crossbar switch 910 also
includes an output terminal 924 that 1s coupled to a digital front end 930. In an
embodiment, input terminals 912 and 922 of crossbar switch 910 have P inputs, where P
is an integer value that is equal to the total number of desired channels received by tunerl
610 and tuner2 720. Output terminal 924 of crossbar switch 910 have Q outputs, where Q
is an integer value that is equal to the total number of desired channels received by tunerl

610 and tuner2 720.

[0051] In an embodiment, digital front end 930 may include a bank of R complex
mixers that frequency shifts the received channels to a baseband. Digital front end 930
may combine digital front end 630 and 740 shown in FIG. 6. Similarly, a tiled up-

conversion module 950 may include up-converter modules 650 and 760 of FIG. 6.

[0052] System 900 further includes a summing DAC that operates similarly as
summing DAC 470 and 670 that have been described in detail in relation with respective

FIG. 4 and FIG. 6 above. Thus, redundant description is omitted herein.

[0053] FIG. 10 is a simplified block diagram of a wideband multi-tuner receiver

system 1000 according to another embodiment of the present invention. System 1000

includes at least tunerl 610 coupled with digital front end 630 through an analog-to-

digital converter 620 and tuner2 720 coupled with digital front end 740 through an
20
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analog-to-digital converter 730. System 1000 further includes a crossbar switch 1010 that
is interposed between digital front ends 630, 740 and up-conversion modules 650, 760.
Crossbar switch 1010 includes an input terminal 1012 having S inputs coupled with DFE
630 and an input terminal 1022 having T inputs coupled with DFE 740. In an
embodiment, S is an integer value equal to the number of desired channels processed in
DFE 630 and T is an integer value equal to the number of desired channels processed in
DFE 740. Crossbar switch 1010 further includes an output terminal 1024 having U
outputs coupled with up-converter module 650 and an output terminal 1024 having V
outputs coupled with up-converter module 760. In an embodiment, the total number of
the outputs U and V is equal to the sum of the inputs S and T. Thus, crossbar switch 1010
allows the routing of any channel from either DFE 630 or DFE 740 to up-converters 650
or 760. It is understood that system 1000 is not as flexible as system 900 because DFE
630 and DFE 740 are already pre-assigned to respective tunerl (610) and tuner2 (720).
However, this pre-assigned arrangement allows a simpler implementation of crossbar

switch 1010 that operates at lower speeds.

[0054] While several embodiments in accordance with the present invention have
been described, it is to be understood that the above description is intended to be
illustrative and not restrictive. Many embodiments will be apparent to those of skill in the
art upon reviewing the above description. The scope of the invention should, therefore, be
determined not with reference to the above description, but instead should be determined

with reference to the appended claims along with their full scope of equivalents.

21
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CLAIMS
What is claimed is:

1. A wideband receiver system comprising:

a mixer module configured to downconvert a plurality of frequencies that
comprises a plurality of desired television channels and a plurality of
undesired television channels;

a wideband analog-to-digital converter (ADC) module configured to digitize said
plurality of frequencies comprising said plurality of desired television
channels and said plurality of undesired television channels;

digital circuitry configured to:
select said plurality of desired television channels from said digitized

plurality of frequencies; and
output said selected plurality of television channels to a demodulator as a

digital datastream.

2. The wideband receiver system of claim 1, wherein said output of said digital

datastream is via a serial interface.

3. The wideband receiver system of claim 1, wherein said output of said digital

datastream is via a parallel interface.

4. The wideband receiver system of claim 1, wherein said mixer module comprises
a first mixer configured to generate an in-phase signal and a second mixer configured to

generate a quadrature signal.

5. The wideband receiver system of claim 1, wherein said a wideband analog-to-
digital converter comprises:

22
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a first ADC configured to generate a digital in-phase signal; and

a second ADC configured to generate a digital quadrature signal.

6. The wideband receiver system of claim 5, wherein said digital circuitry
comprises a plurality of complex mixers configured to frequency shift said selected

plurality of television channels.

7. The wideband receiver system f claim 6, wherein:

prior to said frequency shift, said selected plurality of television channels occupy
non-contiguous portions of a frequency spectrum; and

after said frequency shift, said selected plurality of television channels occupy a

contiguous frequency spectrum.

8. The wideband receiver system of claim 1, wherein said digital circuitry
comprises a plurality of channel filters configured to perform said selection of said

plurality of desired television channels.

9. The wideband receiver system of claim 8, wherein each one of said plurality of

channel filters is a finite impulse response filter.

10. The wideband receiver system of claim 1, wherein said digital circuitry
comprises a decimator circuit configured to decimate one or more of said selected
plurality of television channels prior to said output of said selected plurality of television

channels.
11. A method comprising:

in a wideband receiver system:

23
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downconverting, by a mixer module of said wideband receiver system, a
plurality of frequencies that comprises a plurality of desired
television channels and a plurality of undesired television channels;

digitizing, by a wideband analog-to-digital converter (ADC) module of said
wideband receiver system, said plurality of frequencies comprising
said plurality of desired television channels and said plurality of
undesired television channels;

selecting, by digital circuitry of said wideband receiver system, said
plurality of desired television channels from said digitized plurality
of frequencies; and

outputting, by said digital circuitry of said wideband receiver system, said
selected plurality of television channels to a demodulator as a digital

datastream.

12. The method of claim 11, comprising outputting, by said digital circuitry of said

wideband receiver system, said digital datastream via a serial interface.

13. The method of claim 11, comprising outputting, by said digital circuitry of said

wideband receiver system, said digital datastream via a parallel interface.

14. The method of claim 11, comprising:
generating, by a first mixer of said mixer module, an in-phase signal; and

generating, by a second mixer of said mixer module, a quadrature signal.

15. The method of claim 11, comprising:
generating, via a first ADC of said wideband analog-to-digital converter, a digital
in-phase signal; and

24
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generating, via a second ADC of said wideband analog-to-digital converter, a

digital quadrature signal.

16. The method of claim 15, comprising frequency shifting said selected plurality

of television channels via a plurality of complex mixers of said digital circuitry.

17. The method of claim 16, wherein:

prior to said frequency shifting, said selected plurality of television channels
occupy non-contiguous portions of a frequency spectrum; and

after said frequency shifting, said selected plurality of television channels occupy

a contiguous frequency spectrum.

18. The method of claim 11, wherein said digital circuitry comprises a plurality of

channel filters configured to perform said selecting.

19. The method of claim 18, wherein each one of said plurality of channel filters is

a finite impulse response filter.

20. The method of claim 11, comprising decimating, by said digital circuitry, one
or more of said selected plurality of television channels prior to said outputting of said

selected plurality of television channels.

25
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ABSTRACT
A wideband receiver system comprises a mixer module, a wideband

analog-to-digital converter (ADC) module, and digital circuitry. The mixer module is
configured to downconvert a plurality of frequencies that comprises a plurality of desired
television channels and a plurality of undesired television channels. The wideband ADC
module is configured to digitize the swatch of frequencies comprising the plurality of
desired television channels and the plurality of undesired television channels. The digital
circuitry is configured to select the desired plurality of television channels from the
digitized plurality of frequencies, and output the selected plurality of television channels

to a demodulator as a digital datastream.

26
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Atiorney Docket No. 88164-002720US-853048
PTOAIAIQT (08-12)
Approved for use through 01/31/2014. OMB 06510032
U.8. Patent and Trademark Office; U.8, DEPARTMENT OF COMMERCE
Linder the Paperwork Reduction Act of 1998, no persons are required to respond to & colfsction of information unless it displays a valid OMR control number.

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | VWWIDEBAND TUNER ARCHITECTURE

nvention

As the below named inventor, | hereby deciare that:

This declaration {7
o i The atiached application, or
is direcied to: j S it ppicaon, of

Qi] United States application or PCT international application number
fled on FHQUST 8, 2013

The above-identified application was made or authorized to be made by me.

i bedieve that | am the original inventor or an original joint inventor of a claimed invention in the appiication.

| hereby acknowiedge that any wiliful false statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) years, or both,

WARNING:

Fatiioner/applicant is cautioned to avoid submitting personal information in dosuments filad in a patent application that may
contribute to identity theft. Personal information such s social security numbers, bank account numbers, or credit card numbers
{other than a chedk or credit card autherization form PTC-2038 submitted for payment purposes) is naver required by the USPTO
to support a petition or an application. if this type of personal information is ing fuded in documents submitted to the USPTO,
patiioners/applicants should consider radacting such personal information from the documents before submitting them o the
USPTO. Petitioner riappiicant is advised thal the record of a palent applicat i\z?* is available to the public after pub?iﬂatﬁcn of the
application {uniess a non- -puilication request in compliance with 37 CFR 1.213(a) is made in t“e appis"ato N} o issuance of a
patent. Furthermore, the record from an abandoned application may also § De availabie fo the p biic if the application is
refaranced ina published application or an issued patent (see 37 CFR 1.14), Checks and credit card authorization forms
PTO-2038 submitted for payment purposes are not retained in the apglication file and therefore are not publicly available.

LEGAL NAME OF INV

inventor: adhuk@r Raddy Daie (Optional) -
Signature: g\ é@

Noie: An application data sheel (PTO/SB/14 or equivalent), including naming the entire inventive antity, must accompany this form or musi have
inventor.

peen praviously filed. Use an additional PTO/AIAGT form for each addition

¥ his collection of information is required y 35 U.8.C. 115 and 37 CFR 1.83, The information is required {0 oblain or retain a benefit by the public which is to file (and
by the LUSPTO io process) an application. Cenfidentiafily is governed by 35 UL.S.C. 122 and 37 CFR 1,11 and 1.14. This collaction is sstimatad to take 1 minuts to
w«mle:e, including gathering, preparing, and submitting the compietad appiication form to the USPTO. Time will vary depending upon the ingividual case. Any
commants on the amount of ime you require to complete form and/or suggestions for reducing th‘s burden, should be sant {o the Chief information Officer, U.8.
Patent and Trademark Office, U.S. Department of Commerce, PO, Box 1450, Alexandria, VA 22313-1450. 0O NQT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 223131480,
if you need assistance in completing the fom, calf 1-800-PTC-9128 and select oplicn 2.
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Attorney Docket No. 89184-002720U8-887846
PTO/AIAIRT (05-12)

Approved for use through 01/31/2014, OMB 0851-0032

U.5. Patent and Trademark Office; U.8. DERPARTMENT OF COMMERCE
Linder the Paperwork Reduction Act of 1995, no persens are required 1o respond 1o & colisction of information unless it displays a valid OMB control number,

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Titte of 1 VWIDEBAND TUNER ARCHITECTURE

invention

As the below namad inventor, | haraby dediare that:

This declaration e At - "
is directed to: D The attached application, o

{ﬁ} United States application or PCY international application number

""" A S 2015
fled on SUGUST B, 2013

The above-identified application was made or authorized to be made by me.

| believe that ] am the onginal inventor or an original joint inventor of a claimed invention in the application.

{ hereby acknowledge that any willful false statement made in this declaration is punishable under 18 U.8.C. 1001
by fine or irmprisonment of not more than five {8) years, or both,

YWARNING:
Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in & patent application that may
sontribute to ideniity theft. Parsonal infermation such as seoial security numbers, senk account numbers, or credit card numbers
{ather than a check or credit ca ithorization form PTO-2038 submitted for payment purposes) is never required by the USPTCO

U
o support a petition or an application. If this type of personal information is included in docurments submitted to the USPTQ,
petitioners/applicants shouid consider redacting such personal information from the docurnents before submitting them (o the
USPTO. Petitioner/applicant is advised that the record of a patent apgiication is available {0 the public after publication of the
application {unless a nen-publication request in compliance with 37 CFR 1.213(3} is made in the application} or issuance of a
patent, Fudhermors, the record from an abandoned application may alse be available to the public if the appiication is
referenced in a publishad application or an issued patent {see 37 CFR 1.14). Checks and credit card authorization forms
PTC-2038 submitted for payment purposes are not retained in the application file and therefore are not putlicly availabie.

LEGAL NAME OF INVENTOR

e ) ;
inventor: Cuﬁis})fg////: 4 Date {Optional) |

Sigrature: { _ f"j ; e i;i}(‘"“‘

A

Note: A application daia sheat (PTQ/SB/14 ofeqlivaient), including naming the antire inventive entity, must accompany this form or must have
been previously filed. Use an additional PTO/AIA/DT form for each additional inventor.

This coliection of information is required by 35 U.S.C. 115 and 37 CFR 1,63, The information is required to obtain or retain a benefit by the public which is to file (and
by the USPTQ o process) an ¢ ion. Confidentiality is governed by 38 U.S.C. 122 and 37 CFR 1.11 and 1.14, This collsction s estimated 1o take 1 minute to
complete, including gathering, prepsring, and submilling the completed application form o the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you regulre to camplete this form andfor suggestions for reducing this burden, shouid be seni te the Chisf Information Officer, U.S.
Patent and wark Office, ULS. Depariment of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TC
THIS ADDRESS. SEND TO: Comumissioner for Patents, P.0O. Box 1480, Alexandria, VA 2231231450,

If you need assistance in compieting the form, call 1-800-FTO-2192 and select cption 2,
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Attorney Docket No. 89184-002720015-883948
PTOIAIAIGY (08-12)
Approved for use through 01/31/2014, OMB 0851-0063%
U.S. Patent and Tradamark Office; U8, DEPARTMENT OF COMMERCE
Unider the Paperwork Reduction Act of 1995, no perscns are required to respond {o 8 coliection of information uniess it displays a valid OMB control numbpsr,

DECLARATION (37 CFR 1.63) FOR UTILITY OR DESIGN APPLICATION USING AN
APPLICATION DATA SHEET (37 CFR 1.76)

Title of | WIDEBAND TUNER ARCHITECTURE

invention

As the below named inventor, | hereby declare that:

This dectaration
ie directed {0

= e _ X ) 30672 871
g@: United Siates apglication or PCT international application number 13 62,871

""""" August 8, 2012

filad on

Thie above-identified application was made or authorized i¢ be made by me.

i believe that | am the ¢riginal inventor or an original join inventor of a claimed invention in the application.

| hereby acknowledge that any wiiiful faise statement made in this declaration is punishable under 18 U.S.C. 1001
by fine or imprisonment of not more than five (5) vears, or both.

WARNING:

Petitionerfapplicant is cautionad fo aveid submitting personal information in documents filed in a patent application that may
contribute 1o identity thelt. Personal information such as sooial security numbers, bank acoount numbers, or credit card numbears
{other than a check or credit card authorization form PTO-2038 submitted for payment purposas) is never required by the USPTO
1o support a petition or an application. If this iype of personal information is included in documenis subrmitted fo the USPTO,
petitioners/applicants should consider redacting such personal information from the docurnanis before submitting them to the
USPTO. Petitioner/applicant is advised that the racord of a patent application is avaiiable to the public after pubiication of the
application {(unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) or issuance of a
patent. Furthermore, the record from an abandoned application may also be available to the public if the application is
referenced in a published application or an issued patent {see 37 CFR 1.14). Checks and credit card authorization forms
PTO-2038 submitted for payment purposess are not rktamed in the application file and therefore are not publicly available.

LEGAL NAME OF INVENTOR

nventor; Tim Gallagher ] Date (Optional) |
Signature: < J g A7 T
¥ o R
i
Nota: An application dala shaet (PTO/SB/14 or equivalent), including naming the entire inventive entity, must accompany this form or must have

been previcusly filed. Use an additional PTO/AIAGT form for each additional inventor,

This collection of information s required & D_{ 35 U.8.C. 118 and 37 CFR 1.83. Yhe information is required to obtain or retain a benefit by fhr, public which is Yo file {and
by the USPTO 1o process) an application. Confidentiality is governed by 35 LL.8.C. 122 and 37 CFR 1.11 and 1.14. This collec ated to take 1
complete, including gathering, preparing, and submitling the complatad application form {o the USPTQ. Time will vary depending upon the individual casr Any
comments on the amount of time you require to compiete this forr andfor suggestions for reducing this burden, should be sent fo the Chisf Information Officer, U.S.
Patent and Trademark Offics, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1480. DO NOT SEND FEES OR COMPLETED FORMS TO
THIS ADDRESS. 8END TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 23313-1450.

if you need assistance in compigling the torm, call 1-800-PT0-8189 and seiect option 2
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PTO/AIA/80 (07-12)

Approved for use through 11/30/2014. OMB 0651-0035

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

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

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney given in the application identified in the attached statement
under 37 CFR 3.73(c).

| hereby appoint:

Practitioners associated with Customer Number:
OR

[:l Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

23,446

Name Registration Name Registration
Number Number

As attorney(s) or ageni(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications a ssigned only to the undersigned according to the USPTO assignment records or assignments docu ments
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement under 37 CFR 3.73(c) to:

The address associated with Customer Number:
23,446
OR

Firm or
Individual Name

Address

City

Country

Telephone Email

Assignee Name and Address: MaxLinear, Inc.
2051 Palomar Airport Road, Suite 100
Carlsbad, CA 92011

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/SB/96 or equivalent) is required to be
Filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of
The practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.

NATURE of Assignee of Record
The individual ¥hose gi

ture-apid title is supplied below is authorized to act on behalf of the assignee

Signature Date ‘20&2‘3\’&,
Narme Curtis Ling, R,/ Telephone (760) 692-0711
Title Chief Technology Officer

—
This collection of information is required by 37 CFR 1.31, 1.32 and 1.33. 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 1.11 and 1.14. This collection is estimated to take 3 minutes
to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

Page 50 of 190



Electronic Patent Application Fee Transmittal

Application Number:

Filing Date:

Title of Invention:

WIDEBAND TUNER ARCHITECTURE

First Named Inventor/Applicant Name:

Madhukar Reddy

Filer:

Chad M. Gilles/Laura Foley

Attorney Docket Number:

28427US04

Filed as Small Entity

Filing Fees for Track| Prioritized Examination - Nonprovisional Application under 35 USC 111(a)

Description Fee Code Quantity Amount Sutaj-s'l'g(tsa)l in
Basic Filing:

Utility filing Fee (Electronic filing) 4011 1 70 70

Utility Search Fee 2111 1 300 300

Utility Examination Fee 2311 1 360 360

Request for Prioritized Examination 2817 1 2000 2000
Pages:
Claims:

Miscellaneous-Filing:
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Description Fee Code Quantity Amount Sut—s'l'g(tsa)l in
Publ. Fee- Early, Voluntary, or Normal 1504 1 0 0

PROCESSING FEE, EXCEPT PROV. APPLS. 2830 1 70 70
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Extension-of-Time:
Miscellaneous:

Total in USD ($) 2800
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Electronic Acknowledgement Receipt

EFS ID: 21407506
Application Number: 14614543
International Application Number:
Confirmation Number: 5785
Title of Invention: WIDEBAND TUNER ARCHITECTURE
First Named Inventor/Applicant Name: Madhukar Reddy
Customer Number: 23446
Filer: Chad M. Gilles/Laura Foley
Filer Authorized By: Chad M. Gilles
Attorney Docket Number: 28427US04
Receipt Date: 05-FEB-2015
Filing Date:
Time Stamp: 11:43:37

Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $2800
RAM confirmation Number 31265
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 i . .
Number Message Digest | Part/.zip| (ifappl.)
114150
1 TrackOne Request 28427US01_Track_1.pdf no 2
3ef4c458818baa93f9ae609339e4a2f97b73|
ab39
Warnings:
Information:
1865199
2 Application Data Sheet 28427US04_ADS.pdf no 7
31bdded106a5f4811a9fbb575¢caba5fccl5)
Warnings:
Information:
171830
3 28427US04_spec.pdf yes 26
224018974e77aeb618894dd 7beal650ea2al
2830
Multipart Description/PDF files in .zip description
Document Description Start End
Specification 1 21
Claims 22 25
Abstract 26 26
Warnings:
Information:
4419764
Drawings-only black and white li .
4 rawings-only black and white fine 28427U504_figures.pdf no 10
drawings
3146aa711b9ch4885113ed88fc4c2537ca0
51c59
Warnings:
Information:
28427US04_Declarati 336661
5 Oath or Declaration filed —oeclarations_exec no 3
uted.pdf
44750254e8ce14db07258504¢15bc9b0274
9eb02
Warnings:
Information:
MaxLi POA_12-12-2012 150478
6 Power of Attorney axtinear_rom. ' no 1

pdf

15040fff9054e501d1f0b19fc8b5d437f23dd|
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Warnings:

Information:

40569
7 Fee Worksheet (SB06) fee-info.pdf no 2
43354e37f08cdeb4358c8bbd996303673 9
feed9
Warnings:
Information:
Total Files Size (in bytes); 7098651

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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Doc code: IDS PTO/SB/08a (01-10)

. . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERGE

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

Application Number 14614543
Filing Date 2015-02-05

INFORMATION DISCLOSURE

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

First Named Inventor | Madhukar Reddy
Art Unit |
Examiner Name |

Attorney Docket Number |28427USO4

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document .
Figures Appear
1 8300681 B2 2012-10-30 Petrovic et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document .
Figures Appear
1 20070111661 Al 2007-05-17 Bargroff et al.

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

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number? Code? j Code#| Date PR Passages or Relevant
Document .
Figures Appear
1 2087623 EP A2 2009-08-12 RF Magic Inc. []
If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author {(in CAPITAL LETTERS), title of the article (when appropriate}, title of the item
Examiner| Cite o . . )
- (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No - - .
publisher, city and/or country where published.

EFS Web 2.1.17
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INFORMATION DISCLOSURE

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

Application Number 14614543

Filing Date 2015-02-05

First Named Inventor | Madhukar Reddy

Art Unit |

Examiner Name |

Attorney Docket Number |28427USO4

If you wish to add additional non-patent literature document citation information please click the Add button

Add

EXAMINER SIGNATURE

Examiner Signature

Date Considered

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

! See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if

English language translation is attached.

EFS Web 2.1.17
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Application Number 14614543

Filing Date 2015-02-05

INFORMATION DISCLOSURE

First Named Inventor | Madhukar Reddy

STATEMENT BY APPLICANT

o Art Unit |
( Not for submission under 37 CFR 1.99)

Examiner Name |

Attorney Docket Number |28427USO4

CERTIFICATION STATEMENT

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

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart fareign application not more than three months prior ta the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the infermation disclosure statement was cited in a communication frem 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).

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

A certification statement is not submitted herewith.

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

Signature /Chad M. Gilles/ Date {(YYYY-MM-DD) 2015-02-10

Name/Print Chad M. Gilles Registration Number 60580

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
applicaticn form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.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 to the following routine uses:

1.

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

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

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records coenducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce)} directive. Such disclosure shall hot be used to make
determinations about individuals.

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

A record from this system of recerds may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.17
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(19)

Europsisches (11) Veroéffentlichungsnummer:
Patentamt
European (11) Publication number: EP 2 087 623 AOQ

Office européen (11) Numéro de publication:

Internationale Anmeldung veroéffentlicht durch die

Weltorganisation fur geistiges Eigentum unter der Nummer:

WO 2008/064371 (Art. 153(3) EPU).

International application published by the World

Intellectual Property Organization under number:

WO 2008/064371 (Art. 153(3) EPC).

Demande internationale publiée par I'Organisation

Mondiale de la Propriété Intellectuelle sous le numéro:

WO 2008/064371 (art. 153(3) CBE).
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Electronic Acknowledgement Receipt

EFS ID: 21447138
Application Number: 14614543
International Application Number:
Confirmation Number: 5785
Title of Invention: WIDEBAND TUNER ARCHITECTURE
First Named Inventor/Applicant Name: Madhukar Reddy
Customer Number: 23446
Filer: Chad M. Gilles/Laura Foley
Filer Authorized By: Chad M. Gilles
Attorney Docket Number: 28427US04
Receipt Date: 10-FEB-2015
Filing Date:
Time Stamp: 09:58:59
Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)

612298
Information Disclosure Statement (IDS) | 28427US04_IDS__sb08a_EFS-

Form (SB08) WEB.pdf

no 4

bd13fe91bf17a2e635f435e0e2221e015aeb)
7033

Warnings:

Information:
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112213
2 Foreign Reference EP2087623A2.pdf no 2

112c7af198fa095a19b1da28e1827b7e61¢7]
9aef

Warnings:

Information:

Total Files Size (in bytes):{ 724511

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPO.gov

APPLICATION FILING or GRP ART
NUMBER 371(c) DATE UNIT FIL FEE REC'D ATTY.DOCKET.NO TOT CLAIMS|IND CLAIMS
14/614,543 02/05/2015 2631 730 28427US04 20 2
CONFIRMATION NO. 5785
23446 FILING RECEIPT
MCANDREWS HELD & MALLOY, LTD
500 WEST MADISON STREET R, LA ER B
SUITE 3400 000000073501362

CHICAGO, IL 60661
Date Mailed: 02/25/2015

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

Inventor(s)
Madhukar Reddy, Carlsbad, CA;
Curtis Ling, Carlsbad, CA;
Tim Gallagher, Carlsbad, CA;
Applicant(s)
MaxLinear, Inc., Carlsbad, CA

Power of Attorney: The patent practitioners associated with Customer Number 23446

Domestic Priority data as claimed by applicant
This application is a CON of 13/962,871 08/08/2013
which is a CON of 12/762,900 04/19/2010 PAT 8526898
which claims benefit of 61/170,526 04/17/2009

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see http://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access - A proper Authorization to Permit Access to Application by Participating Offices
(PTO/SB/39 or its equivalent) has been received by the USPTO.

If Required, Foreign Filing License Granted: 02/19/2015
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 14/614,543

Projected Publication Date: 06/04/2015
page 1 of 3
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Non-Publication Request: No

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

WIDEBAND TUNER ARCHITECTURE
Preliminary Class
375
Statement under 37 CFR 1.55 or 1.78 for AIA (First Inventor to File) Transition Applications: No

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

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

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

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

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

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

page 2 of 3
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LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

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

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

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

NOT GRANTED

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

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.
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PATENT APPLICATION FEE DETERMINATION RECORD

Application or Docket Number

Substitute for Form PTO-875 14/614,543
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
(37 CFR 1.16(a), (b), of (c)) N/A N/A N/A 70 N/A
SEARCH FEE
(37 CFR 1.16(K). ), or () N/A N/A N/A 300 N/A
EXAMINATION FEE
(37 CFR1.16(0), (p), or (a) N/A N/A N/A 360 N/A
TOTAL CLAIMS .
(37 CFR 1.16(i)) 20 minus 20= 40 = 0.00 OR
INDEPENDENT CLAIMS ) *
(37 CFR 1.16(h)) 2 minus 3 = 210 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(87 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* If the difference in column 1 is less than zero, enter "0" in column 2. TOTAL 730 TOTAL
APPLICATION AS AMENDED - PART I
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE(S) RATE®) FEE(S)
12 AMENDMENT PAID FOR
[im| Total . nus | ** =
= (37 CF?R ?16(0) M = OR =
a Independent Minus b =
E (37 CFR 1.16(h)) = OR =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
{Column 1) (Column 2) {Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE(S)
E AMENDMENT PAID FOR
L Total . Minus | ** = =
= (a7 CF(F)z ?.160)) OR -
a
Independent Minus ** = - —
Lzu (37 CFR 1.16(h)) = OR =
<§E Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT GLAIM (37 CFR 1.16(j))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE

* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For” IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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To: mhmpto@mcandrews-ip.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 23446

Feb 25, 2015 05:19:37 AM
Dear PAIR Customer:

MCANDREWS HELD & MALLQY, LTD
500 WEST MADISON STREET

SUITE 3400

CHICAGO, IL 60661

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 23446 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
14614543 APP.FILE.REC  02/25/2015 28427US04

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Attorney Docket No. 28427US04
In the Application of:
Madhukar Reddy, et al.
Serial No.: 14/614,543

Filed: February 5, 2015
_ WIDEBAND TUNER
Title: ARCHITECTURE

Group Art Unit: 2631
Confirmation No.: 5785
Customer No.: 23446

PRELIMINARY AMENDMENT

Applicant submits this Preliminary Amendment in connection with the above-
identified continuation application (“Instant Application”).

I CONTENTS OF THIS CORRESPONDENCE

Amendments to the specification begin on page 2.
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Application No. 14/614,543 Attorney Docket No. 28427US04

Amendments to the Specification:

A.  Please replace paragraph [0001] with the following amended
paragraph:

[0001] This application is a continuation of U.S. patent application 13/962,871
filed on August 08, 2013, which is a continuation of U.S. patent application 12/762,900
filed on April +4_19, 2010 (now U.S. Patent 8,526,898), which claims the benefit of
priority to U.S. provisional application 61/170,526 filed April 17, 2009, now expired.
Each of the above referenced documents is hereby incorporated by reference in its

entirety.

The Commissioner is hereby authorized to charge any fees required by this
submission including any extra claims fees, to the deposit account of McAndrews, Held

& Malloy, Ltd., Account No. 13-0017.

Respectfully submitted,

Date: February 26, 2015 /Chad M. Gilles /
Chad M. Gilles
Reg. No. 60,590

McAndrews, Held & Malloy, Ltd.
500 W. Madison Street - Suite 3400
Chicago, Illinois 60661
(312)-775-8000
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Electronic Acknowledgement Receipt

EFS ID: 21606260
Application Number: 14614543
International Application Number:
Confirmation Number: 5785

Title of Invention:

WIDEBAND TUNER ARCHITECTURE

First Named Inventor/Applicant Name:

Madhukar Reddy

Customer Number:

23446

Filer: Chad M. Gilles/Laura Foley
Filer Authorized By: Chad M. Gilles
Attorney Docket Number: 28427US04
Receipt Date: 26-FEB-2015
Filing Date: 05-FEB-2015
Time Stamp: 12:07:55

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document . L. . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
21005
28427US04_Prelim_Amendme
1 yes 2

nt.pdf
2c0472ef2d2022c9badf22e22f{9479042bf5|
Occ
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Multipart Description/PDF files in .zip description
Document Description Start End
Preliminary Amendment 1 1
Specification 2 2
Warnings:
Information:
Total Files Size (in bytes):{ 21005

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office

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

Commissioner for Patents

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

Alexandria, VA 22313-1450
www.uspto.gov

MCANDREWS HELD & MALLOY, LTD

500 WEST MADISON STREET M_‘A ﬂ ”_-. E @

SUITE 3400 _
CHICAGO IL 60661 MAR 0.5 2015

OFFICE OF BEZIFINS TRACK1.GRANT

Decision Granting Request for
Prioritized Examination Application No.: 14/614,543
(Track | or After RCE)

1. THE REQUEST FILED February 05, 2015 IS GRANTED.

‘The above-identified application has met the requirements for prioritized examination

A BX for an original nonprovisional application (Track I).
B. [] for an application undergoing continued examination (RCE).
2, The above-identified application will undergo prioritized examination. The application will be

accorded special status throughout its entire course of prosecution until one of the following occurs:

A filing a petition for extension of time to extend the time period for filing a reply;
B. filing an amendment to amend the application to contain more than four independent
claims, more than thirty total claims, or a multiple dependent claim;

filing a request for continued examination;

filing a notice of appeal,

filing a request for suspension of action;

mailing of a _noﬁice of allowance;

mailing of a final Office action,

completion of examination as defined in 37 CFR 41.102; or

I e mMmoDoo

I abandonment of the application.

Telephone inquiries with regard to this decision should be directed to Michelle R. Eason at (571) 272-4231.
In his/her absence, calls may be directed to Brian W. Brown at (571) 272-5338.

/Michelle R. Eason/ Paralegal Specialist, Office of Petitions
(Signature) (Title)

U.S. Patent and Trademark Office
PTO-2298 (Rev. 02-2012)

Page 73 of 190



To: mhmpto@mcandrews-ip.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 23446

Mar 13, 2015 05:36:36 AM
Dear PAIR Customer:

MCANDREWS HELD & MALLQY, LTD
500 WEST MADISON STREET

SUITE 3400

CHICAGO, IL 60661

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 23446 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
14614543 TRACK1.GRANT 03/05/2015 28427US04

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0O.Box 1450

Alexandria, Virginia 22313-1450

WWWvuSPIO.gOV

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
14/614,543 02/05/2015 Madhukar Reddy 28427US04 5785
23446 7590 05/14/2015
EXAMINER
MCANDREWS HELD & MALLOY, LTD | |
500 WEST MADISON STREET JACKSON, BLANE J
SUITE 3400
CHICAGQO, IL 60661 | ART UNIT | PAPER NUMBER |
2649
| NOTIFICATION DATE | DELIVERY MODE |
05/14/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

mhmpto @mcandrews-ip.com

PTOL-90A (Rev. 04/07)
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Application No. Applicant(s)
14/614,543 REDDY ET AL.

Office Action Summary Examiner Art Unit AlA (First Inventor to File)
BLANE J. JACKSON 2649 ﬁl‘g‘“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 02 May 2015.
[] 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)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
__ ;therestriction 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*

B Claim(s) 1-20 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)[] Claim(s) ____is/are allowed.

7)Y Claim(s) 1-20 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
hite/vwww. usplo.aov/patenis/init_events/peh/indax.jsp or send an inquiry to PPHisedback@uspio.qov.

Application Papers
10)[] The specification is objected to by the Examiner.
11)IX] The drawing(s) filed on 02 May 2015 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)[] Some** ¢)[] 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.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
** See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) & Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
. . Paper No(s)/Mail Date. .
2) x Information Disclosure Statement(s) (PTO/SB/08a and/or PTO/SB/08b) 4 I:' Other-
Paper No(s)/Mail Date ) ther:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 11-13) Office Action Summary Part of Paper No./Mail Date 20150508
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Application/Control Number: 14/614,543 Page 2
Art Unit: 2649

DETAILED ACTION
The present application is being examined under the pre-AlA first to invent

provisions.

Information Disclosure Statement

The Information Disclosure Statement filed 10 February 2015 is made of record.

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 claims at issue 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,
686 F.2d 937, 214 USPQ 761 (CCPA 1982); In re Vogel, 422 F.2d 438, 164 USPQ 619
(CCPA 1970); and 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 a nonstatutory
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Application/Control Number: 14/614,543 Page 3
Art Unit: 2649

double patenting ground provided the reference application or patent either is shown to
be commonly owned with this application, or claims an invention made as a result of
activities undertaken within the scope of a joint research agreement. A terminal
disclaimer must be signed in compliance with 37 CFR 1.321(b).

The USPTO internet Web site contains terminal disclaimer forms which may be
used. Please visit http://www.uspto.gov/forms/. The filing date of the application will
determine what form 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
http://www.uspto.gov/patents/process/file/efs/guidance/e TD-info-I.jsp.

Claims 1-20 are rejected on the ground of nonstatutory double patenting as being
unpatentable over claims 1-27 of U.S. Patent No. 8,526,898. Although the claims at
issue are not identical, they are not patentably distinct from each other because the
instant application comprises claims which are broad in scope and with the same or

fewer claim elements than the claims of the parent patent.

Conclusion
With respect to the preceding rejection, the claims as filed comprise potentially
allowable subject matter.
Any inquiry concerning this communication or earlier communications from the

examiner should be directed to BLANE J. JACKSON whose telephone number is
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Application/Control Number: 14/614,543 Page 4
Art Unit: 2649

(671)272-7890. The examiner can normally be reached on Monday through Friday,
8:30 AM-5:30 PM, EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Edward Urban can be reached on (571) 272-7899. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

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.

/BLANE J JACKSON/
Primary Examiner, Art Unit 2649
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Application/Control No. Applicant(s)/Patent Under
e
Notice of References Cited . .
Examiner Art Unit
BLANE J. JACKSON 2649 Page 1of 1
U.S. PATENT DOCUMENTS
* Document Number Date Name Classification
Country Code-Number-Kind Code MM-YYYY
* | A | Us-8526,898 09-2013 Reddy et al. 455/207
* B | US-7,599,673 10-2009 Maxim et al. 455/179.1
* | ¢ | US-5,280,636 01-1994 Kelley et al. 455/131
D | US-
E | US-
F | US-
G | US-
H | US-
|| US-
J | USs-
K | US-
L | US-
M | US-
FOREIGN PATENT DOCUMENTS
* CountrD Occgjdz_ijr:}m’\ll;mz:; Code MM[?(‘\?YY Country Name Classification
y
N
(e}
P
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
u
A
w
X
*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.
U.S. Patent and Trademark Office
PTO-892 (Rev. 01-2001) Notice of References Cited Part of Paper No. 20150508
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Hegeipidate: 02/10/2015 14614543 - GRlbonbtd

o . . . Approved for use through 07/31/2012. OMB 0651-0031
Doc description: Information Disclosure Statement {IDS) Filed U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

Application Number 14614543
Filing Date 2015-02-05

INFORMATION DISCLOSURE

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

First Named Inventor | Madhukar Reddy
Art Unit |

Examiner Name ‘

Attorney Docket Number | 28427US04

U.S.PATENTS Remove
. . . . Pages,Cclumns,Lines where
E>.<al1m*|ner Cite Patent Number Kind Issue Date Na”.’e of Patentee or Applicant Relevant Passages or Relevant
Initial No Ccde! of cited Document )
Figures Appear
B |1 8300681 B2  |2012-10-30 Petrovic et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns Lines where
o e Cite No . Relevant Passages or Relevant
Initial Number Ccdel| Date of cited Document .
Figures Appear
B |1 20070111661 Al 2007-05-17 Bargroff et al.

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

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns,Lines
Examiner| Cite | Foreign Document | Country Kind | Publication Apolicant of cited where Relevant Ts
Initial* No | Number3 Code2 | Code#| Date PP Passages or Relevant
Document ;
Figures Appear
B 1 2087623 EP A2 2009-08-12 RF Magic Inc. D

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

NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . )
. (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.

EFS Web 2.1.17
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Receipt date: 02/10/2015 Application Number 14614543 14614543 - GAU: 2649
Filing Date 2015-02-05

INFORMATION DISCLOSURE

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

First Named Inventor ‘ Madhukar Reddy
Art Unit |

Examiner Name ‘

Attorney Docket Number | 28427US04

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add
EXAMINER SIGNATURE
Examiner Signature /Blane Jackson/ Date Considered 05/08/2015

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. ? Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. 5 Applicant is to place a check mark here if]
English language translation is attached.

EFS Web 2.1.17
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Receipt date: 02/10/2015 Application Number 14614543 14614543 - GAU: 2649

Filing Date 2015-02-05

INFORMATION DISCLOSURE First Named Inventor ‘ Madhukar Reddy

STATEMENT BY APPLICANT

L Art Unit |
( Not for submission under 37 CFR 1.99)

Examiner Name ‘

Attorney Docket Number | 28427US04

CERTIFICATION STATEMENT

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

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e}(1).

OR

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

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

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

A certification statement is not submitted herewith.

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

Signature fChad M. Gilles/ Date (YYYY-MM-DD) 2015-02-10

Name/Print Chad M. Gilles Registration Number 60590

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Informaticn Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
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Receipt date: 02/10/2015 14614543 - GAU: 2649

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1} the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the 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 to the following routine uses:

1.

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

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

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may he 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(¢)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.17
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UNITED STATES PATENT AND TRADEMARK OFFICE

Page 1 of 1

P.0. Box 1450

WWW.USpto.gov

BIB DATA SHEET

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

Alexandria, Virginia 22313-1450

CONFIRMATION NO. 5785

GROUP ART UNIT
2649

SERIAL NUMBER
14/614,543

FILING or 371(c) CLASS
DATE
02/05/2015 348
RULE

ATTORN'\IJE(\)( DOCKET
284270304

APPLICANTS
MaxLinear, Inc., Carlsbad, CA, Assignee (with 37 CFR 1.172 Interest);

INVENTORS
Madhukar Reddy, Carlsbad, CA;
Curtis Ling, Carlsbad, CA;
Tim Gallagher, Carlsbad, CA,;

*k CONTINUING DATA khkkhkkhhhhkhhhkhhhkhhhhkhkhkhhd
This application is a CON of 13/962,871 08/08/2013
which is a CON of 12/762,900 04/19/2010 PAT 8526898
which claims benefit of 61/170,526 04/17/2009

*k FOREIGN APPLICATIONS khkkkkkhkkhkkkhkkhkkhhhhkhkhhhhkk

** IF REQUIRED, FOREIGN FILING LICENSE GRANTED ** ** SMALL ENTITY **
02/19/2015

U ves MNo STATEOR | SHEETS TOTAL
35 USC 119(a-d) conditions met [ Yes W' No

COUNTRY |DRAWINGS | CLAIMS
Verified and /BLANE J JACKSON/

Acknowledged Examiner's Signature Initials CA 10 20

Foreign Priority claimed

D Met after
Allowance

INDEPENDENT
CLAIMS

2

ADDRESS

MCANDREWS HELD & MALLOY, LTD
500 WEST MADISON STREET

SUITE 3400

CHICAGO, IL 60661

UNITED STATES

TITLE
WIDEBAND TUNER ARCHITECTURE

|Q All Fees

|0 1.16 Fees (Filing)

FEES: Authority has been given in Paper

FILING FEE - ;
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT |l 117 Fees (Processing Ext. of time)
730 No. for following: U 1.18 Fees (Issue)
|EI Other |
|EI Credit |

BIB (Rev. 05/07).
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 14614543 REDDY ET AL.
BLANE J JACKSON 2649
CPC- SEARCHED
Symbol Date Examiner
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
H04B 1/16 05/08/15 BJJ
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
455 131, 140, 207, 214, 313, 315, 323, 324, 325, 334 05/08/15 BJJ
SEARCH NOTES
Search Notes Date Examiner
Review of IDS; review of prior art and similar application 14/617,973 to 05/08/15 BJJ
FAOM
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol

U.S. Patent and Trademark Office
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Application/Control No. Applicant(s)/Patent Under
Reexamination

Index of Claims 14614543 REDDY ET AL.

Hm Examiner Art Unit

BLANE J JACKSON 2649

v Rejected - Cancelled N | Non-Elected A Appeal

= Allowed + Restricted | Interference o Objected

[ Claims renumbered in the same order as presented by applicant O cPA O T.D. O R.1.47

CLAIM DATE

Final Original |05/08/2015
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U.S. Patent and Trademark Office Part of Paper No. : 20150508

Page 87 of 190



EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref{Hits Searci:‘a\l\l\ery pBs D efault iPlurals {{Time
# Operator Stamp
L1 {15 §"8300681".pn. US-PGPUB; USPAT; USOCR; OR ON 2015/05/08
FPRS; EPO; JPO; DERWENT; 17:41
IBM_TDB
2 {4 "20070111661" US-PGPUB; USPAT; USOCR; OR ON 2015/05/08
FPRS; EPO; JPO; DERWENT; 17:42
IBM_TDB
L3 {34 "2087623" US-PGPUB; USPAT; USOCR; OR ON 2015/05/08
FPRS; EPO; JPO; DERWENT; 17:42
IBM_TDB
L4 7 Reddy-Madhukar.in. US-PGPUB; USPAT; USOCR; OR ON 2015/05/08
and wideband adj3 FPRS; EPO; JPO; DERWENT; 17:44
receiver [BM_TDB

5/8/2015 5:45:04 PM

file:///Cl/Users/bjackson/Documents/e-Red%20Folder/14614543/EASTSearchHistory. 14614543 _AccessibleVersion.htm[5/8/2015 5:45:11 PM]
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To: mhmpto@mcandrews-ip.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 23446

May 14, 2015 05:30:21 AM
Dear PAIR Customer:

MCANDREWS HELD & MALLQY, LTD
500 WEST MADISON STREET

SUITE 3400

CHICAGO, IL 60661

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 23446 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
14614543 CTNF 05/14/2015 28427US04

892 05/14/2015 28427US04

1449 05/14/2015 28427US04

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Attorney Docket No. 28427US04)

In the Application of:
Madhukar Reddy et al.
Serial No.: 14/614,543
Filed: February 5, 2015
WIDEBAND TUNER
Title: ARCHITECTURE

Examiner: JACKSON, Blane J.
Art Unit: 2649

Confirmation No.: 5785
Customer No.: 23446

RESPONSE UNDER 37 C.F.R. § 1.111
This paper responds to the non-final office action mailed May 14, 2015 (“Office
Action”) in the above-identified application ("Instant Application"). The only rejections
outstanding are obviousness type double patenting rejections, which are obviated by the
e-terminal disclaimer submitted herewith.
A Notice of Allowance is courteously solicited.
Respectfully submitted,
Date: _May 15, 2015 /Chad M. Gilles/
Chad M. Gilles

Registration No. 60,590
Representative for Applicant

McAndrews, Held & Malloy, Ltd.
500 West Madison Street, 34th Floor
Chicago, Illinois 60661

(312) 775-8000
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Electronic Acknowledgement Receipt

EFS ID: 22358195
Application Number: 14614543
International Application Number:
Confirmation Number: 5785

Title of Invention:

WIDEBAND TUNER ARCHITECTURE

First Named Inventor/Applicant Name:

Madhukar Reddy

Customer Number:

23446

Filer: Chad M. Gilles/Laura Foley
Filer Authorized By: Chad M. Gilles
Attorney Docket Number: 28427US04
Receipt Date: 15-MAY-2015
Filing Date: 05-FEB-2015
Time Stamp: 12:49:50

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document L . File Size(Bytes Multi Pages
Document Description File Name ( y v . . 9
Number Message Digest | Part/.zip| (ifappl.)
14297
Amendment/Req. Reconsideration-After 28427USO4TOAJ 4MAY201AS_R
1 . ) esponse_with_eterminal_discl. no 1
Non-Final Reject
pdf 9cf5a11c2bbec6e9be3aB646ar2505bde2b)
ala

Warnings:

Information:
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Total Files Size (in bytes)% 14297

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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PTO/SB/26

Doc Code: DIST.E.FILE U.S. Patent and Trademark Office

Document Description: Electronic Terminal Disclaimer - Filed Department of Commerce
Electronic Petition Request TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING REJECTION OVERA

“PRIOR” PATENT

Application Number 14614543

Filing Date 05-Feb-2015
First Named Inventor Madhukar Reddy
Attorney Docket Number 28427US04

Title of Invention

WIDEBAND TUNER ARCHITECTURE

< 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

MaxLinear, Inc. 100%

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 the full statutory term of prior patent number(s)

8526898

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.
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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.

Applicant 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 60590

(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

Signat
Ighature /Chad M. Gilles/

Name Chad M. Gilles

*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:

14614543

Filing Date:

05-Feb-2015

Title of Invention:

WIDEBAND TUNER ARCHITECTURE

First Named Inventor/Applicant Name:

Madhukar Reddy

Filer:

Chad M. Gilles/Laura Foley

Attorney Docket Number: 28427US04
Filed as Small Entity
Filing Fees for Utility under 35 USC 111(a)
Description Fee Code Quantity Amount Su:)J-S'I'S(tsa)I in
Basic Filing:
Statutory or Terminal Disclaimer 1814 1 160 160
Pages:
Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:
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Description Fee Code Quantity Amount Sut—s'l'g(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 160
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Doc Code: DISQ.E.FILE
Document Description: Electronic Terminal Disclaimer — Approved

Application No.: 14614543
Filing Date: 05-Feb-2015

Applicant/Patent under Reexamination: ~ Reddy et al.

Electronic Terminal Disclaimer filedon  May 15, 2015

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: 22358248
Application Number: 14614543
International Application Number:
Confirmation Number: 5785

Title of Invention:

WIDEBAND TUNER ARCHITECTURE

First Named Inventor/Applicant Name:

Madhukar Reddy

Customer Number:

23446

Filer: Chad M. Gilles/Laura Foley
Filer Authorized By: Chad M. Gilles
Attorney Docket Number: 28427US04
Receipt Date: 15-MAY-2015
Filing Date: 05-FEB-2015
Time Stamp: 12:54:06

Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $160

RAM confirmation Number 9069
Deposit Account 130017
Authorized User GILLES, CHAD

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

Page 98 of 190




Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name i . .
Number Message Digest | Part/.zip| (ifappl.)
33450
1 Electronic Terminal Disclaimer-Filed eTerminal-Disclaimer.pdf no 2
aShab44ea054ea04a04a5edbb4fb6047012)
Warnings:
Information:
30276
2 Fee Worksheet (SB06) fee-info.pdf no 2
Tc2b7f4c2e62ae5e1 dbaaedf5c94a098caf7
7eb7
Warnings:
Information:
Total Files Size (in bytes):{ 63726

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

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PO. Box 1450

Alexandria, Virginia 22313-1450
WWW. uspto 20V

[ APPLICATIONNUMBER | FILING OR 371(C) DATE [ FIRSTNAMED APPLICANT | ATTY.DOCKETNO/TITLE |
14/614,543 02/05/2015 Madhukar Reddy 28427US04
CONFIRMATION NO. 5785
23446 PUBLICATION NOTICE
MCANDREWS HELD & MALLOY, LTD
500 WEST MADISON STREET RO ALV
SUITE 3400

CHICAGO, IL 60661

Title:WIDEBAND TUNER ARCHITECTURE

Publication No.US-2015-0156535-A1
Publication Date:06/04/2015

NOTICE OF PUBLICATION OF APPLICATION

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

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

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

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

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

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

Office of Data Managment, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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To: mhmpto@mcandrews-ip.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 23446

Jun 05, 2015 05:39:05 AM
Dear PAIR Customer:

MCANDREWS HELD & MALLQY, LTD
500 WEST MADISON STREET

SUITE 3400

CHICAGO, IL 60661

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 23446 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
14614543 NTC.PUB 06/04/2015 28427US04

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USP[O.gOV

NOTICE OF ALLOWANCE AND FEE(S) DUE

23446 7590 08/07/2015 | EXAMINER |
MCANDREWS HELD & MALLOY, LTD JACKSON, BLANE J
500 WEST MADISON STREET
SUITE 3400 | ART UNIT PAPERNUMBER |
CHICAGO, IL 60661 2649

DATE MAILED: 08/07/2015

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

14/614,543 02/05/2015 Madhukar Reddy 28427US04 5785

TITLE OF INVENTION: WIDEBAND TUNER ARCHITECTURE

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

nonprovisional SMALL $480 $0 30 $480 11/09/2015

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

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

HOW TO REPLY TO THIS NOTICE:

I. Review the ENTITY STATUS shown above. If the ENTITY STATUS is shown as SMALL or MICRO, verify whether entitlement to that
entity status still applies.

If the ENTITY STATUS is the same as shown above, pay the TOTAL FEE(S) DUE shown above.

If the ENTITY STATUS is changed from that shown above, on PART B - FEE(S) TRANSMITTAL, complete section number 5 titled
"Change in Entity Status (from status indicated above)".

For purposes of this notice, small entity fees are 1/2 the amount of undiscounted fees, and micro entity fees are 1/2 the amount of small entity
fees.

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

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

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

Page 1 of 3
PTOL-85 (Rev. 02/11)
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PART B - FEE(S) TRANSMITTAL
Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE

Commissioner for Patents
P.O. Box 1450

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apé)ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

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

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

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission

23446 7590 08/07/2015 I hereby certity that this Fee(s) Transmittal is being deposited with the United
MCANDREWS HELD & MALLOY, LTD States Postal Service with sufficient postage for first class mail in an envelope
WE addressed to the Mail Stop ISSUE FEE address above, or being facsimile
500 ST MADISON STREET transmitted to the USPTO (571) 273-2885, on the date indicated below.
SUITE 3400
CHICAGO, IL 60661 Deportiors meme)
(Signature)
(Date)
APPLICATION NO. FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.
14/614,543 02/05/2015 Madhukar Reddy 28427US04 5785
TITLE OF INVENTION: WIDEBAND TUNER ARCHITECTURE
| APPLN. TYPE ENTITY STATUS | ISSUE FEE DUE | PUBLICATION FEE DUE | PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 $0 $0 $480 11/09/2015

| EXAMINER | ART UNIT | CLASS-SUBCLASS |
JACKSON, BLANEJ 2649 348-731000
1. Change of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list
CFR 1.363). . 1
(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. . ’ . 2
(2) The name of a single firm (having as a member a
[ "Fee Address" indication (or "Fee Address" Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.

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

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

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

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

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

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

d Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
fee payment in the micro entity amount will not be accepted at the risk of application abandonment.
(I Applicant asserting small entity status. See 37 CFR 1.27 NOTE: If the application was previously under micro entity status, checking this box will be taken

to be a notification of loss of entitlement to micro entity status.

D Applicant changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro
entity status, as applicable.

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

Authorized Signature Date
Typed or printed name Registration No.
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.USP[O.gOV

| APPLICATION NO. | FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. |  CONFIRMATION NO. |
14/614,543 02/05/2015 Madhukar Reddy 28427US04 5785
23446 7590 08/07/2015 | EXAMINER |
MCANDREWS HELD & MALLOY, LTD JACKSON, BLANE J
500 WEST MADISON STREET
SUITE 3400 | ART UNIT PAPERNUMBER |
CHICAGO, IL 60661 2649

DATE MAILED: 08/07/2015

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

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

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

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

Page 3 of 3
PTOL-85 (Rev. 02/11)
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
14/614,543 REDDY ET AL.
: i i i AlA (First Inventor to
Notice of Allowability g’cmg‘erACKSON 2&;’"“ Filo) Status
No

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

1. X] This communication is responsive to the TD filed 15 May 2015.
Oa declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

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

3. X The allowed claim(s) is/are 1-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
ntp:/rwww. usplo.gov/patenis/init_events/pph/index.jsg or send an inquiry to PPHiredhack@usplo.goy .

4. [] 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)[J Some *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. [ Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: _

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
[ including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

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

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

Attachment(s)

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

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

3. [[J Examiner's Comment Regarding Requirement for Deposit 7. [] Other .

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

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150730
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Application/Control Number: 14/614,543 Page 2
Art Unit: 2649

DETAILED ACTION
The present application is being examined under the pre-AlA first to invent

provisions.

Terminal Disclaimer
The terminal disclaimer filed on 15 May 2015 disclaiming the terminal portion of
any patent granted on this application which would extend beyond the expiration date of
US 8,526,898 has been reviewed and is accepted. The terminal disclaimer has been

recorded.

Allowable Subject Matter
Claims 1-20 are allowed. The following is a statement of reasons for the
indication of allowable subject matter: the prior art made of record teach a wideband
receiver system but do not also teach digital circuitry configured to select a plurality of
desired television channels from the digitized plurality of frequencies and output said

plurality of television channels to a demodulator as a digital datastream.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BLANE J. JACKSON whose telephone number is
(571)272-7890. The examiner can normally be reached on Monday through Friday,

8:30 AM-5:30 PM, EST.
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Application/Control Number: 14/614,543 Page 3
Art Unit: 2649

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Edward Urban can be reached on (571) 272-7899. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

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.

/BLANE J JACKSON/
Primary Examiner, Art Unit 2649
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref {Hits i{Search DBs Default Plurals {iTime
# Query Operator Stamp
L1 {4 "8526898".pn. #US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/07/30
EPO; JPO; DERWENT; IBM_TDB 10:23
L2 {41 iiReddy- US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/07/30
Madhukar.in. i EPO; JPO; DERWENT; I1BM_TDB 11:18

7/30/2015 11:20:12 AM

EASTSearchHistory.14614543_AccessibleVersion.htm[7/30/2015 11:20:26 AM]
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Application/Control No. Applicant(s)/Patent Under Reexamination
H““HNH“H “HH“H ““ “ ““H” “| o o
BLANE J JACKSON 2649
CPC
Symbol Type Version
HO4N F 2013-01-01
HO04B | 2013-01-01
HO4N | 2013-01-01
HO4N | 2013-01-01
HO4N | 2013-01-01
HO4N | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE
Total Claims Allowed:
20
(Assistant Examiner) (Date)
/BLANE J JACKSON/
Primary Examiner.Art Unit 2649 07/30/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4

U.S. Patent and Trademark Office

Part of Paper No. 20150730
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14614543 N
“ ““H” “‘ et Art Unit
BLANE J JACKSON 2649

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED
455 207 Hlo]|a4]|B 1/16 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
455 214
NONE
Total Claims Allowed:
20
(Assistant Examiner) (Date)
/BLANE J JACKSON/
Primary Examiner.Art Unit 2649 07/30/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4

U.S. Patent and Trademark Office

Part of Paper No. 20150730
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Application/Control No. Applicant(s)/Patent Under Reexamination
H““HNH“H “HH““ ““ “ ““H” “‘ o o
BLANE J JACKSON 2649
X Claims renumbered in the same order as presented by applicant O CPA O T O R147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original
1 1 17 17
2 2 18 18
3 3 19 19
4 4 20 20
5 5
6 6
7 7
8 8
9 9
10 10
11 1
12 12
13 13
14 14
15 15
16 16
NONE
Total Claims Allowed:
20
(Assistant Examiner) (Date)
/BLANE J JACKSON/
Primary Examiner.Art Unit 2649 07/30/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4
U.S. Patent and Trademark Office Part of Paper No. 20150730
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Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 14614543 REDDY ET AL.
Hl“l”““ ‘ ‘l“““ “ ””“H o e
BLANE J JACKSON 2649
CPC- SEARCHED
Symbol Date Examiner
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
HO4B 1/16 05/08/15 BJJ
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
455 131, 140, 207, 214, 313, 315, 323, 324, 325, 334 05/08/15 BJJ
SEARCH NOTES
Search Notes Date Examiner
Review of IDS; review of prior art and similar application 14/617,973 to 05/08/15 BJJ
FAOM
update search; review of TD to issue 07/30/15 BJJ
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
no interference listed class/ subclass or symbol/ group 07/30/15 BJJ

U.S. Patent and Trademark Office
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To: mhmpto@mcandrews-ip.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 23446

Aug 07, 2015 05:32:47 AM
Dear PAIR Customer:

MCANDREWS HELD & MALLQY, LTD
500 WEST MADISON STREET

SUITE 3400

CHICAGO, IL 60661

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 23446 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
14614543 NOA 08/07/2015 28427US04

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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Doc code: RCEX PTO/SB/30EFS (07-09)

Doc description: Request for Continued Examination (RCE} Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

REQUEST FOR CONTINUED EXAMINATION(RCE)TRANSMITTAL
(Submitted Only via EFS-Web)

Application | 4 ¢4 4543 Filing | 5615.02.05 Docket Number | g7 504 At 1 eag
Number Date (if applicable) Unit

First Named| \\ 1\ kar Reddy Examiner JACKSON. Blane J.

Inventor Name

This is a Request for Continued Examination (RCE) under 37 CFR 1.114 of the above-identified application.
Request for Continued Examination (RCE) practice under 37 CFR 1.114 does not apply to any utility or plant application filed prior to June 8,
1885, or to any design application. The Instruction Sheet for this form is located at WWW.USPTO.GOV

SUBMISSION REQUIRED UNDER 37 CFR 1.114

Note: If the RCE is proper, any previously filed unentered amendments and amendments enclosed with the RCE will be entered in the order
in which they were filed unless applicant instructs otherwise. If applicant does not wish to have any previously filed unentered amendment(s)
entered, applicant must request non-entry of such amendment(s).

I:l Previously submitted. If a final Office action is outstanding, any amendments filed after the final Office action may be considered as a
submission even if this box is not checked.

|:| Consider the arguments in the Appeal Brief or Reply Brief previously filed on

[ ] Other

[X] Enclosed

[ ] Amendment/Reply
Information Disclosure Statement (IDS)

|:| Affidavit(s)/ Declaration(s)

[ ] Other

MISCELLANEOUS

|:| Suspension of action on the above-identified application is requested under 37 CFR 1.103(c) for a period of months
(Period of suspension shall not exceed 3 months; Fee under 37 CFR 1.17(i) required)

[] Other

FEES

The RCE fee under 37 CFR 1.17(e) is required by 37 CFR 1.114 when the RCE is filed.
The Director is hereby authorized to charge any underpayment of fees, or credit any overpayments, to
Deposit Account No 130017

SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT REQUIRED

Patent Practitioner Signature

[] Applicant Signature

EFS - Web2.1.15
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Doc code: RCEX
Doc description: Request for Continued Examination (RCE)

PTO/SB/30EFS (07-09)

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Signature of Registered U.S. Patent Practitioner

Signature

/Chad M. Gilles/

Date (YYYY-MM-DD)

2015-08-11

Name

Chad M. Gilles

Registration Number

60590

This collection of information is required by 37 CFR 1.114. 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.8.C. 122 and 37 CFR 1.11 and 1.14. This collection is
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time
will vary depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for

reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce,
P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

EFS - Web2.1.15
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Privacy Act Statement

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

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

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

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need
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A 1.75-GHz Highly Integrated Narrow-Band CMOS
Transmitter With Harmonic-Rejection Mixers
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and Paul R. Gray, Fellow, IEEE

Abstract—A highly integrated 1.75-GHz 0.35-pm CMOS trans-
mitter is described. The I /Q modulator-based transmitter facili-
tates integration through the use of a unique mixer, termed a har-
monic-rejection mixer, and a wide loop bandwidth phase-locked
loop (PLL) for the RF synthesizer. The harmonic-rejection mixers
are used to eliminate the need for a discrete IF filter and the use of
a wide loop bandwidth PLL allowed for the complete integration
of the synthesizers using low-(Q components while achieving low
phase noise. The entire transmit signal path from the digital-to-
analog converters to the power amplifier, including two fully inte-
grated frequency synthesizers, is integrated into a single-chip so-
lution. The transmitter was tested with a testing buffer before the
power amplifier (PA) and achieved less than 1.3° rms phase error
when modulating a DCS-1800 GMSK signal. The prototype con-
sumed 151 mA from a 3-V supply. A class-C PA, capable of driving
25 dBm off-chip, was included and the output was compared to the
testing buffer with little change in the transmitter performance.

Index Terms—Class-C power amplifier, CMOS RF, digital-
to-analog converter, frequency synthesizer, harmonic-rejection
mixer, harmonic-rejection transmitter, image-rejection mixer,
low-pass filter, phase-locked loop, power amplifier, quadrature
generation, radio architectures, radio transmitter, wireless com-
munications.

1. INTRODUCTION

HE DEMAND for wireless connectivity supporting both

voice and data has dramatically increased in recent years.
Advancements in wireless technology have largely been driven
by the desire for lower cost solutions. One method of achieving
this price reduction is through increased levels of integration in
both the transmitter and the receiver. In addition to reducing the
number of ICs needed, eliminating the need for costly discrete
components can also lower the overall cost. Consequently,
methods of integration have received considerable attention
over the last few years [1], with the goal of complete integration
of both the digital and analog circuits onto a single chip. CMOS
is amenable to high integration due to the fact that the vast
majority of digital integrated circuits as well as many analog
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integrated circuits [2] are implemented in CMOS technologies.
However, maintaining high performance in a wireless system,
with an integrated CMOS solution, requires advances at
both the architectural and circuit level because many current
implementations are not amenable to integration in CMOS.
Recently, significant effort has been directed toward the im-
plementation of integrated CMOS receivers [3], [4]. The focus
of this work is to demonstrate techniques that would allow
for a highly integrated high-performance CMOS transmitter
and eliminate the need for costly discrete components. The
challenge was to maintain the high performance needed by
cellular communications systems while using low-() on-chip
components inherent to standard CMOS. A prototype was
fabricated using a 0.35-:m double-poly five-layer metal CMOS
technology. The transmitter operated at 1.75 GHz and was
designed for a narrow-band cellular standard, DCS-1800, an
up-banded version of GSM. Although the prototype was only
tested with one standard, the architecture was chosen to facil-
itate multistandard operation. The transmitter integrated the
entire signal path from the digital-to-analog converters (DACs)
to the power amplifier (PA) including two frequency synthe-
sizers. The full integration of the transmitter was facilitated by
anumber of techniques including the harmonic-rejection mixer
(HRM) and a wide-loop-bandwidth phase-locked loop (PLL).
Section II discusses relevant transmitter architectures and
their potential for integration in CMOS and multistandard oper-
ation. Section III focuses on the harmonic-rejection transmitter
in more detail while addressing a few of the key concepts
and circuit blocks. Section IV examines the CMOS prototype
transmitter used to demonstrate the previously discussed
concepts, and Section V presents the measured results from this
transmitter. Finally, some conclusions are made in Section V1.

II. TRANSMITTER ARCHITECTURES

Transmitter implementations to date have used a variety of
architectures, each of which exhibits features making them well
suited for implementing a specific standard. However, if the goal
is multistandard operation, a transmitter architecture with high
flexibility is desired. Furthermore, high performance is required
if a difficult standard is among the targeted applications. In par-
ticular, RF systems with large cell sizes, such as cellular com-
munication systems, generally require higher performance than
short-range systems such as Bluetooth. The issue is further com-
plicated by the fact that CMOS integration using low-() com-
ponents limits the performance of many circuit techniques. As

0018-9200/01$10.00 © 2001 IEEE
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Fig. 1. Direct upconversion transmitter block diagram.

a result, new architectures and circuit techniques must be inves-
tigated if the goal is high-performance multistandard operation
using CMOS and its inherently low-Q devices.

The vast majority of transmitters fall into two classes: 1/Q
modulator-based transmitters and voltage-controlled oscillator
(VCO)-based transmitters. Although VCO-based transmit-
ters have shown promise with respect to the elimination of
discrete components [5], [6], they are fundamentally limited
to constant-envelope modulation schemes. In contrast, I/Q
modulator-based transmitters can operate with both constant
and nonconstant envelope modulation, making them well
suited for multistandard operation. To begin the discussion of
1/Q modulator-based transmitters, a homodyne or direct up-
conversion transmitter is evaluated, followed by a discussion of
the traditional heterodyne or indirect upconversion transmitter.
Finally, a modified heterodyne transmitter is presented called
the harmonic-rejection transmitter.

A. Direct-Upconversion Transmitter (Homodyne)

The direct-upconversion transmitter, shown in Fig. 1, is
attractive because of the simplicity of the signal path. The
in-phase (/) and quadrature (() baseband digital signals pass
through a DAC and a baseband filter before the signal is
upconverted to RF in a single step. The I and ) signals are
then combined before passing through a pre-PA RF filter, a PA,
and a second RF filter. Channel tuning is typically performed
with a single RF channel-select frequency synthesizer. The
shaded components in Fig. 1 would likely remain discrete if
CMOS integration with low-¢? components was attempted for
a number of reasons. In particular, integrating a low-phase
noise RF channel-select frequency synthesizer using low-Q
components would be particularly difficult for narrow-band
cellular standards such as GSM. This would lead to the use of
a discrete VCO tank circuit to meet the required phase-noise
performance with reasonable power consumption. Aside from
the tank circuit, a discrete pre-PA RF filter is needed for two
reasons. First, the filter reduces potential third-order intermod-
ulation in the PA that could degrade modulation accuracy. This
can be seen in Fig. 2 when the third harmonic of the desired
signal intermodulates with the desired signal to produce an
unwanted third harmonic of the baseband signal. The pre-PA
RF filter is also needed to attenuate transmitted noise that
in turn reduces the filtering requirement after the PA. This
allows the use of a single filter after the PA with potentially
lower loss than if a pre-PA filter was not used. Aside from
the need for discrete components, the direct upconversion
transmitter suffers from some well-known problems. First, the

IEEE JOURNAL OF SOLID-STATE CIRCUITS, VOL. 36, NO. 12, DECEMBER 2001

Pre-PA

RF
RF Filter i

Filt

Antenna

iscrete

I/Q Modulator

Non-Linear
PA

Intermoduaton\

BB,

LO

3" Order

ts ! bty 't

338 8 g 83% 3

g 3 ] g ¢ 8 a
Fig. 2. Third-order intermodulation in PA.

local oscillator (LO) feedthrough is relatively large because of
the high frequency used in the 7 /() modulator. The second, and
potentially more severe, problem is LO pulling which occurs
because the transmitted signal is running at the same frequency
as the LO. This condition would only get worse with PA
integration. One method to reduce LO pulling is offset mixing
[71, [8], but this technique does not address any of the other
integration issues. To further improve transmitter performance,
an indirect upconversion transmitter is often used.

B. Indirect Upconversion Transmitter (Heterodyne)

The indirect upconversion transmitter, shown in Fig. 3, can
be viewed as the transmitter version of the superheterodyne re-
ceiver. Like the homodyne transmitter, an //() modulator is
used; however, now the baseband signal is frequency translated
to a fixed IF. The signal is then typically filtered to remove
unwanted IF harmonics. The IF signal is then upconverted to
RF before it passes through a pre-PA RF filter, the PA, and a
final RF filter. Like the direct upconversion transmitter, channel
tuning is performed with a single RF channel-select frequency
synthesizer, and again, the shaded components would likely re-
main discrete if CMOS integration with low-() components was
attempted. In addition, yet another discrete component, the IF
filter, has been added. Furthermore, little has been done to ease
the requirements of the RF VCO tank circuit or the pre-PA RF
filter. However, this transmitter does have a number of perfor-
mance advantages. First, LO feedthrough is reduced because of
the lower frequency used in the I /@ modulator, and second, LO
pulling is reduced because neither oscillator is operating at the
transmitted frequency. To further improve performance a modi-
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fied indirect-upconversion transmitter was used, called the har-
monic-rejection transmitter.

C. Harmonic-Rejection Transmitter

The two-step transmitter shown in Fig. 4 is called the
harmonic-rejection transmitter (HRT) because of the unique
mixers used in the baseband to IF upconversion. This trans-
mitter maintains the performance advantages of the traditional
indirect upconversion transmitter in that both LO pulling and
LO feedthrough are reduced. In addition, for reasons shown
later, the dependency on discrete components has been re-
duced. For a given performance metric, removal of the IF filter
and pre-PA filter may now be possible, as well as complete
integration of the RF VCO tank circuit. Integration of the tank
circuit is achieved by switching the roles of the synthesizers as
compared to a conventional heterodyne transmitter. Channel
tuning is now performed with the IF synthesizer while the RF
synthesizer is fixed in frequency. By reversing the roles of the
two synthesizers, the total phase noise of both synthesizers
can be reduced when using low-() on-chip components for the
VCO tank circuitry.

The IF filtering requirement is relaxed by the use of HRM:s for
the baseband to IF upconversion. As previously mentioned, con-
ventional switching mixers introduce relatively large harmonics
at multiples of the IF frequency that require the use of a high-Q)
filter not amenable to CMOS integration. In contrast, the HRM
not only frequency translates the baseband signal to IF but also
avoids the need for a discrete filter by attenuating the third and
fifth IF harmonics. This attenuation is achieved by effectively
multiplying the baseband signal by a 3-bit, amplitude-quantized
sinusoid. The details of the HRM will be discussed in more de-
tail in Section III.

In addition to the relaxation of the IF filtering requirement,
the requirements on the pre-PA RF filter have also been re-
laxed. The pre-PA filter is needed to reduce potential third-order
intermodulation and to attenuate transmitted noise and spurs.

| 3T

LO1

RI;

Since the transmitted noise is typically dominated by the phase
noise of the synthesizers, switching the roles of the synthesizers
potentially allows for low-phase-noise integrated synthesizers
which in turn reduce the pre-PA filtering requirement. Also, as
previously mentioned, energy located at three times the carrier
frequency can intermodulate and degrade the modulation accu-
racy. In an indirect upconversion transmitter, energy is gener-
ated at three times the carrier frequency from the 302 x 3LO1
mixing product. However, due to the rejection of the third IF har-
monic, third-order intermodulation is a less significant problem
in the HRT. Consequently, the pre-PA RF filter is no longer
needed to prevent significant third-order intermodulation. As a
result, PA integration is now possible, because the RF filtering
can be performed with one RF filter after the PA.

The next section will discuss some of the important details of
the HRT, focusing on the HRM and frequency synthesizers.

III. TRANSMITTER DETAILS
A. Harmonic-Rejection Mixer

A key building block in the HRT is the harmonic-rejection
mixer (HRM). Switching mixers are commonly used in RF
transceivers because of their numerous advantages compared
to other mixer topologies [9]. However, these mixers generate
harmonics of the local oscillator frequency, which consequently
need filtering. The top half of Fig. 5(a) shows a conventional
switching mixer in which the baseband signal is effectively
multiplied by a square-wave LO2 signal. The resulting upcon-
verted signal now has relatively large copies of the baseband
signal located at odd multiples of the LO frequency. Typically, a
high-Q filter is needed to attenuate these copies. Alternatively,
an HRM could be used to attenuate the third and fifth LO
harmonics, reducing the IF filtering requirement. The funda-
mental concept of the HRM, shown in Fig. 5(b), is to multiply
the baseband signal by a 3-bit, amplitude-quantized sinusoid,
fLoz2n(t). Because the first harmonic of froon(t) is located
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at seven times the fundamental frequency, the first significant
copy of the upconverted baseband signal is also located at
seven times the fundamental frequency. Consequently, the IF
filtering requirement is greatly relaxed, leading to removal of
the IF filter. The next challenge was to generate 1021 (%) while
maintaining the advantages of using a current-commutating
switching mixer. Current-commutating switching mixers allow
for a relatively low LO swing, which is critical for integration
using low-() components.

To generate f102,(t), three square waves are summed as
shown in Fig. 6. To accurately represent a quantized sinusoid,
the magnitude of f»(¢) is scaled by /2. To better understand
the rejection of the third and fifth harmonics, it is instructive
to expand the three square waves using a Fourier series. The
Fourier series representation of the three square waves up to the
fifth-order component is given by

fi@t) = g [(cos(wt) — sin(wt)) + %(cos(iiwt) + sin(3wt))
- %(COS(Swt) — sin(508)) } )
ft) = % [cos(wt) — %cos(ﬁiwt) + %cos(Swt) .. } 2
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Fig.7. Harmonic-rejection with mismatch. (a) For third harmonic. (b) For fifth
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fa(t) = £ (cos(wt) + sin(wt)) + ! (cos(?)wt) — sin(3wt))

— %(cos(Swt) +sin(5w))...| . 3)
Summing the three ideal square waves with f»(t) scaled by /2
results in the total rejection of the third and fifth harmonics.
However, similar to a single-sideband mixer, gain and phase
mismatch result in nonideal cancellation of the third and fifth
harmonics. The rejection of the third and fifth harmonic are
given by

HRM; = <%) (1 = cos(36)(1 4 A))?

(1 +A)sin(36))) @
HRM; = (55 ) (0 = cos(30)(1 + 2))
+ (1 + A)sin(56))) 4)

where A is the gain mismatch and 6 is the phase mismatch.
The rejection depends strongly on the phase error in the original
signal. Shown in Fig. 7 is the harmonic rejection plotted as a
function of phase error for different gain errors. Fig. 7(a) shows
the rejection of the third harmonic while Fig. 7(b) shows the
rejection of the fifth harmonic. Note that as the phase and gain
error increase the rejection of the third harmonic approaches
9.5 dBc while the rejection of the fifth harmonic approaches
14 dBc, which are the levels of an ideal square wave. For one-
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Fig. 8. Harmonic-rejection mixer circuit diagram.

degree phase error and 1% matching, approximately 35 dB of
rejection is achieved for both the third and fifth harmonics.

To implement the HRM, each square wave, f1(t), f2(t), and
f3(t), is mixed with the baseband signal and then the three
outputs are summed. The advantage of this approach is that
a low-noise switching mixer can now be used. However, a
potential disadvantage is that scaling the LO voltage, by v/2
in this case, will not proportionally scale the output voltage
swing. The simplified circuit schematic for the HRM is shown
in Fig. 8. The HRM consists of three current-commutating sub-
mixers. The transconductance stage of each submixer is driven
with the identical baseband signal. However, the switches are
driven by the three phase-shifted square waves. The current
output of the three submixers is summed to generate the final
output signal. Consequently, the baseband signal is effectively
multiplied by a 3-bit amplitude-quantized sinusoid. To scale
f2(t) by /2, the current switched in the middle submixer was
increased by /2 by scaling the tail current source. Furthermore,
to maintain an equivalent linearity performance in the three
submixer transconductance stages, the input transistors were
also scaled in the middle submixer to give a V., that is equal
in the three submixers.

B. Frequency Synthesizers

This transmitter architecture offers advantages with respect to
full integration of the frequency synthesizer with on-chip low-Q
VCOs. As previously mentioned, channel tuning is now per-
formed with the low frequency synthesizer while the RF syn-
thesizer is fixed in frequency. This achieves lower phase noise
than the standard configuration because it allows for the use of
a wide loop bandwidth for the RF synthesizer.

Performing channel-tuning with the lower frequency IF syn-
thesizer allows the RF synthesizer to have an extended loop
bandwidth, which has the effect of suppressing the close-to-car-
rier phase noise produced by the VCO. This may be better un-
derstood by evaluating the phase-noise transfer functions of the
various components within a PLL to the output of the synthe-
sizer, as illustrated in Fig. 9. Here, the phase-noise transfer func-
tion from the VCO to the PLL output has a high-pass character-
istic relative to the carrier. Because the channel tuning is per-
formed using the lower frequency IF synthesizer, the compar-
ison frequency of the RF synthesizer can be significantly raised,
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Fig. 10. Phase noise of low-frequency synthesizer.

by as much as a few orders of magnitude. Typically, for reasons
related to the stability of a second-order PLL, the loop band-
width must be anywhere from a fourth to a tenth of the com-
parison frequency. Therefore, the higher comparison frequency
allows an increased loop bandwidth for the RF synthesizer, sig-
nificantly extending the close-to-carrier bandwidth where VCO
phase-noise suppression will occur. The overall RF synthesizer
close-to-carrier phase-noise performance can then be designed
such that the phase-noise performance is no longer dominated
by a noisy integrated VCO using low-() components in the tank
circuit.

Although the lower frequency synthesizer must now perform
channel tuning, lower phase noise, relative to the carrier power,
can inherently be achieved due to the lower operating frequency.
In this transmitter system, narrow channel tuning must be per-
formed. Consequently, the maximum reference frequency and
PLL loop bandwidth are limited, ultimately reducing the band
of close-to-carrier VCO phase-noise suppression. The concept
of inherently lower phase noise at lower frequencies may be un-
derstood with a time-domain interpretation, which is illustrated
in Fig. 10. Assume for the moment that the PLL used to syn-
thesize the channel spacing required by a narrow-band system
produces an output at RF, instead of IF (again, the loop band-
width would be small). If the output of this synthesizer is di-
vided down to the IF frequency, there is an inherent lowering in
both the rms jitter and phase noise as compared to the carrier.
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This is illustrated in Fig. 10 for D = 4, where the time-do-
main waveform at the output of the synthesizer is shown at the
bottom. Before the divider, each edge of the waveform contains
jitter, resulting from noise generated inside the PLL. If it is as-
sumed that an idealized noiseless divider is used to lower the
frequency by a divider ratio D, then the divider will only capture
the timing jitter from one of D edges, yet the period of the funda-
mental waveform increases by a factor of D. Stated differently,
the rms timing jitter on the lower frequency LO, at the divider D
output, will have the same timing jitter on each edge, however,
the period of the waveform is increased by a factor of D. Thus,
the jitter relative to the fundamental period has decreased by a
factor D. For close-to-carrier phase noise, the timing error cre-
ated from edge to edge is correlated at the output of the divider.
Because of this correlation in timing error from edge to edge,
the effect of a noiseless divider is to reduce the close-to-carrier
phase noise by the square of the division ratio, in this case D.
In the actual implementation of the IF synthesizer used in the
transmitter prototype, the channel-tuning synthesizer produces
an output in the range of 1.3104 to 1.4704 GHz, in 800-kHz
steps. The IF synthesizer output is then divided down by a factor
of 4; thus, the close-to-carrier phase noise produced at the output
of the synthesizer is reduced by a factor of 16.

The RF synthesizer used by this prototype transmitter has
been previously described in [10] and realizes a 1.3824-GHz os-
cillator with a loop bandwidth of 8 MHz. The IF synthesizer pro-
duces frequencies from 327.6 to 367.6 MHz in 200-kHz steps
and has a 40-kHz loop bandwidth.

MH-s6.4 MHz xtal

CMOS prototype HRT block diagram.

Fig. 11.

IV. CMOS PROTOTYPE

A CMOS prototype HRT was fabricated in a 0.35-um
double-poly five-layer metal process. A block diagram of
the HRT is shown in Fig. 11. The HRT integrated the entire
transmit signal path from the DACs to the PA, including two
frequency synthesizers. Ten-bit digital / and () baseband sig-
nals are brought on chip and passed through two 10-bit resistor
string DACs and then filtered by two Sallen & Key third-order
low-pass filters. The signals are then upconverted to a variable
IF using four HRMs. Four mixers are used to provide image
rejection for the baseband signal and to generate both I and
Q IF signals. The IF signals are then upconverted to RF using
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Fig. 12. Die photo.

two inductively loaded current-commutating mixers. The RF
signal is then buffered before being driven off-chip with either
a testing buffer or an integrated class-C PA. The testing buffer
is capable of driving 0 dBm into 50 2, while the PA is capable
of delivering 25 dBm. A die micrograph is shown in Fig. 12.

With the high level of integration implemented in this work,
coupling between circuits and circuit blocks can severely
degrade performance. The chip was fabricated in an epitaxial
process; the epitaxial layer had a resistivity of 10 2-cm, while
the substrate had a resistivity of 0.01 Q-cm. With such a
low substrate resistivity, it is quite possible that large signals
injected into the substrate from the digital circuits or from
the power amplifier (PA) can couple back into the sensitive
analog sections. To reduce the effects of substrate coupling,
three general techniques were used throughout the chip. First,
a fully differential signal path was used from the output of
the DACs through the output of both the PA and the testing
buffer. Ideally, a differential circuit will see coupling from the
substrate, due to other circuit blocks, as common-mode noise,
and will reject those signals. Both frequency synthesizers were
also implemented in a fully differential fashion, including the
VCO control voltages. Differential control voltages were used
to maximize the immunity of the frequency synthesizers to
coupling through the substrate, from other blocks as well as
each other. Second, independent supplies, which were heavily
bypassed both on and off chip, were used for each of the circuit
blocks. This was done so that the local supply and ground
would move together; any voltage fluctuations on either the
ground or supply nodes would ideally not impact the signals as
they moved through the signal path. Third, multiple substrate
contacts were placed around the transistors so that the body
would move in unison with the local supply and ground.
Therefore, any substrate coupling would also be coupled into
the supply and ground local to a given circuit block, and would
therefore minimize the effect of that coupling on the differential
signal path.

To better understand the circuit implementation, a more de-
tailed description of some of the key circuit blocks will follow.
The blocks to be discussed include the DAC, the Sallen & Key
filter, the RF quadrature generator, and the PA.

A. DAC

Fig. 13 shows the basic structure of the resistor string DAC
used in the transmitter. The digital-to-analog conversion is made
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Fig. 14. Glitch reduction circuit technique for DAC.

in two steps using two 5-bit resistor strings that select the ap-
propriate output analog level. In the design of a resistor-string
DAC, there is usually a tradeoff between the maximum speed of
the DAC and its power consumption. As the total value of the
resistance in the resistor string increases, the overall power con-
sumption is reduced, but the time needed for the output voltage
to settle is also increased. A critical factor in the settling time is
the issue of capacitive coupling between the output and the in-
termediate nodes in the resistor string. The intermediate nodes
in the resistor string should stay at a fixed voltage at all times,
but as switches close and open and different intermediate nodes
are tied to the output, there is an instantaneous change on the in-
termediate nodes (for example, node A in Fig. 14) that causes an
increase in the settling time of the output. This problem can be
reduced through the use of a set of replica switches and a dummy
capacitor, as shown in Fig. 14. Switches 3 and 4 switch in oppo-
sition to switches 1 and 2, respectively, and thereby induce an
equal and opposite effect on the intermediate node voltage A.
The uncompensated voltage at node A is summed with the glitch
reduction due to the switches 3 and 4, resulting in a reduced
fluctuation voltage at node A, as shown in Fig. 14. This allows
the voltage at the output to settle more quickly to its desired
value; furthermore, in simulation, the power consumption can
be reduced as much as 30% for a given settling time. Moreover,
the use of complementary switches performs the operation of
single-ended to differential conversion. In the actual implemen-
tation, the function of the dummy capacitor was performed with
the complementary output buffer.

2009

B. Sallen & Key Filter

After the DACs, the I and @) baseband signals are filtered be-
fore upconversion. The filtering is performed with a third-order
Sallen & Key low-pass filter. The filter uses a buffer in the feed-
back path to improve the rejection. Shown on the left side of
Fig. 15 is a conventional Sallen & Key filter. The feedback
capacitor C; introduces a zero in the transfer function which
decreases the attenuation at higher frequencies. However, the
wide-band noise is critical in transmitters, because it may cor-
rupt the highly sensitive receivers nearby. One method of im-
proving the attenuation, at the cost of increased power, is to in-
crease the bandwidth of the forward buffer used in the filter.
Alternatively, the effect of the zero may be reduced by adding
a buffer in the feedback path as shown in the right side of the
Fig. 15. The buffer blocks the zero introduced by the capac-
itor allowing for a lower bandwidth in the forward buffer. The
plot shows the expected attenuation for the two configurations
with equal power consumption. At higher frequencies, approxi-
mately a 30-dB improvement in the high-frequency attenuation
is predicted by simulation with the feedback amplifier, as com-
pared to a conventional Sallen & Key filter consuming equal
power.

C. RF Quadrature Generator

The amount of sideband suppression obtained by an image-
rejection mixer is highly dependent on the phase accuracy of
the I and @@ LO signals. For this transmitter system, the quadra-
ture accuracy of the I and () LO signals further relax the RF
filtering requirement of the IF image. Additional and specific
requirements of the quadrature generation circuitry used by this
transmitter are that both the loading at the output of the syn-
thesizer (or VCO) and the degradation in the VCO tank ) be
minimized. Traditional methods of generating quadrature from
a single phase include frequency dividers and passive filters re-
alized with resistors and capacitors. The first LO (RF synthe-
sizer) directly generates the frequency required for upconver-
sion by the corresponding mixers, eliminating the possibility
of using a frequency divider to generate quadrature LOs. Two
common passive filter approaches include using an RC-CR filter
or an asymmetric polyphase filter [11]. These passive methods
for generating quadrature suffer from a variety of drawbacks,
which can include both phase and amplitude frequency depen-
dence, phase error from either component mismatch or process
variations, and loss in LO carrier power.

Despite the well-known problems, polyphase filters are still
an effective method for generating highly accurate quadrature
signals from a single phase. However, there are several mech-
anisms of loss in this filter that typically require power-con-
suming buffers at the input and output of the filter. Polyphase
filters generate quadrature from a single phase by passing the
signal through multiple stages of an RC network when the signal
frequency is near the 3-dB frequency of the RC network. Other
contributing factors to loss in a polyphase filter include the par-
asitics associated with bottom plate capacitance used to create
the capacitors. If the output is directly coupled to the mixer
input, then an ac-coupling capacitor might be needed, which
introduces additional parasitics and loss in LO carrier power.

Page 130 of 190



2010

IEEE JOURNAL OF SOLID-STATE CIRCUITS, VOL. 36, NO. 12, DECEMBER 2001

Feedback Buffer
C,
il
I Equivalent
P
Power
—MWW—

Forward Buffer

Conventional Sallen & Key

A (dB)

Forward Buffer

Sallen & Key w/ Enhanced Rejection

ldeal Frequency Response
Conventional Sallen-Key Freq. Response

Enhanced Sallen-Key with increased
high-frequency rejection

17.7 MHz

Fig. 15. Improved rejection from Sallen & Key filter.

IRK

L2 L3

"It

%
AAAA

F‘{ b3 1 Mixer
S ey T,

“(;7'

AAAA

% YVW
AAAA AAAA

YVW

£

YW

—
AN

‘043\

+
| r| (';1\
Cm Cm
_l Component
Cm
C1-C2-C3
|- R1

VCO _;-i Value
output 5501F To Q Mixer
H o LO Port
265 Q
R2 300 Q@
R3 345 Q
Lt-L2 8nH
L3-L4 11.5nH
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The circuit shown in Fig. 16 reduces one mechanism of loss in
the polyphase filter by using a buffer which drives the input of
the filter with signals roughly in quadrature and thus eliminates
the inherent 3-dB loss associated with converting a single phase
to quadrature phases. Two common source buffers before the
polyphase generate signals which are roughly 90° out of phase
at the inductively loaded nodes when the operating frequency
is near the g,,,/C,, of the second buffer [12]. In addition, the
input impedance looking into the buffer is capacitive with the
exception of the gate resistance 7, therefore minimizing the re-
duction in the VCO tank @ and loading. The @ ofthe LC tank at
the buffer output, shown as L1-14 in Fig. 16, is approximately
1.5 when loaded with the polyphase filter. The mixer LO input
was designed to have a common mode at V4 and thus the need

for an ac-coupling capacitor has been eliminated as well as its
associated loss.

D. Power Amplifier

Previous sections detailed the transmitter architecture, in-
cluding the benefits of the harmonic rejection architecture with
respect to the filtering required before the PA. These benefits
allow for the use of an integrated highly nonlinear PA when a
constant-envelope modulation scheme is used. Recent efforts
that have investigated nonlinear PAs have focused primarily
on switch-mode nonlinear PAs, such as class-D and class-E
PAs [13], [14]. One drawback to switch-mode PAs, especially
with respect to their potential for integration, is the need for a
dc—dc converter in order to perform power control, which is
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Fig. 17. Class-C power amplifier circuit schematic.

required in most cellular communications systems. In general,
the only way to vary the output power level of a switch-mode
PA is to vary the power supply; thus the need for the de—dc
converter, which can be difficult to integrate. Therefore, a
different solution was explored.

In this work, a class-C architecture was used for the PA. The
class-C architecture is an extension of the class-A and class-B
architectures. In the class-C architecture, the angle of conduc-
tion (the portion of the cycle when the device is on) is less
than 180°; the device is biased such that it is off for more than
one-half the cycle by setting the dc bias below the threshold
voltage of the device. Consequently, the input signal turns the
device on for only a fraction of the period. This reduction in the
period when the device conducts current serves to reduce the
power consumed in the device and thus potentially raises the ef-
ficiency of the PA.

In the design of submicron CMOS PAs, a key limitation
is the oxide breakdown voltage, which limits the available
voltage swing at the drain of the transistor. As a result, the
load impedance seen by the device needs to be extremely
low in order to deliver the required amount of power without
damaging the device. Furthermore, the current level must rise
in proportion with the reduced voltage swing. Since CMOS
generally has a poor transconductance when compared with
silicon bipolar or Gallium Arsenide technologies, the device
sizes required can be quite large in order to generate the
required output power.

Fig. 17 shows the circuit diagram of the three-stage fully dif-
ferential class-C PA used in this work. The stages are ac-coupled
in order to allow the input device of each stage to be biased inde-
pendent of the output of the previous stage. Since the PA was to
be used in an integrated environment, the previous stages would
likely not be able drive a heavy load; therefore, three stages were
used in order that the first stage would not load down the output
of the mixer. The first stage was biased in a class-A fashion, with
a variable tail current source that controls the gain and thus the
output power level. The final two stages are biased in a class-C
fashion and use a cascode structure with the top devices biased
at the supply in order to reduce the stress on the oxide due to
voltage excursions at the outputs of those stages. At the input

2011

to the final stage, a different tuning technique was used to peak
the gain at the desired frequency. Due to the high current drive
required and the poor transconductance of CMOS, the output
transistor size was extremely large (18 300 m/0.35 ;sm); using
a single spiral inductor to tune out all the capacitance between
the second and third stages required an extremely small value
inductor (on the order of 0.1 nH). That inductor was quite dif-
ficult to implement without parasitic trace inductance affecting
the tuning at that node. Instead, a series LC was used in parallel
with the gate capacitance of the final stage in order to provide a
peaking of the impedance at that node. Furthermore, inductors
were used across the differential cascode node in the second and
third stages, in order to reduce the current required to charge and
discharge the capacitors at those nodes and boost the efficiency.
The inductors used at the output of the first and second stages as
well as those at the cascode nodes were implemented as spiral
inductors on chip; the other inductors used in this circuit were
implemented as bond wires, in order to take advantage of their
higher @. The inputs of the second and third stages were biased
at 0.35 V with a bias voltage generated on chip.

V. RESULTS

Although the HRT was designed to facilitate multistandard
operation, the performance of the transmitter was tested with
the DCS 1800 specifications. This up-banded version of GSM
was chosen for a number of reasons. First, it requires very high
modulation accuracy from the transmitter. Second, DCS 1800
requires very low unwanted spurious transmission especially in
the receive band. Finally, DCS 1800 uses a constant envelope
modulation scheme making it well suited for use with a highly
nonlinear class-C power amplifier.

A. Measured Results With Testing Buffer

The results in this section were measured using a testing
buffer after the mixers, in parallel with the PA, as opposed to
the PA itself. The next section will compare some of this data
when the measurements were taken at the output of the PA
instead of the testing buffer.

A critical test for all transmitters is the single-sideband test
in which a single baseband tone is upconverted to RF. Although
1/Q modulator-based transmitters are ideal for multistandard
operation, gain mismatch and phase error in the modulator gen-
erally limit the modulation accuracy. Shown in Fig. 18 is the
output of the transmitter when a 50-kHz baseband tone is upcon-
verted to RF. The unwanted image suppression was measured
at —56 dBc, implying that the gain and phase were matched
very well throughout the transmitter. This was accomplished
with careful layout techniques and the measurement transmitter
has no external tuning. The carrier suppression was measured
at —38 dBc while the third-order distortion was measured at
—46 dBc. The third-order distortion was dominated by the base-
band inputs of the HRMs.

Another key transmitter performance test is measuring the
output when a modulated baseband signal is used as opposed to
a single tone. Typically, different RF standards provide a spec-
tral mask under which the transmitted signal must fall. Meeting
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Fig. 19. Transmitter output with modulated baseband signal.

this specification requires low phase noise from the frequency
synthesizer and high linearity in the baseband circuits. To test
the HRT a DCS 1800 GMSK modulated baseband signal was
used. Shown in Fig. 19 is the measured output spectrum along
with the DCS-1800 spectral mask requirement. The measured
results are limited by the phase noise of the frequency synthe-
sizers.

Although the spectral mask limits the transmitted noise and
unwanted spectral emissions, it does not measure the modula-
tion accuracy. This test is typically performed using a modulated
baseband signal and comparing the transmitted signal with the
ideal signal. The DCS-1800 standard requires that the rms phase
error is less than 5° with a peak phase error no larger than 20°.
The measured results for the HRT are shown in Fig. 20 and the
rms phase error is 1.3° while the peak phase error is 3.7°. This
error was probably caused by the nonidealities in the 1 /() mod-
ulator along with the phase noise of the synthesizers.

In addition to the close-in spectral mask requirements, DCS
1800 limits the unwanted transmissions that could potentially
fall in the receive band. Consequently, the limit for the trans-
mitted noise measured at 20-MHz offset from the carrier is
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—151 dBc/Hz. This transmitter was measured at —126 dBc/Hz.
This noise was primarily caused by the phase noise of the
frequency synthesizers. To meet the DCS 1800 specification,
an RF filter is needed with 25 dB of attenuation at a 20-MHz
offset. Such attenuation is achievable with a single RF filter
allowing for a highly integrated transmitter requiring only one
filter afterwards.

Finally, as a test of the HRM, a wide-band output spectrum
was measured. The results are shown in Fig. 21. The suppres-
sion of the third IF harmonic was measured to be —68 dBc while
the fifth IF harmonic suppression was measured to be —69 dBc.
Although the third IF harmonic was further suppressed by the
IF-RF image-reject mixer, the fifth IF harmonic was only sup-
pressed by the HRM. The third IF harmonic on the low side of
the carrier frequency was only suppressed by the HRM, and it
was below the noise floor of the spectrum analyzer.

B. Measured Results With PA

The transmitter was also tested with the class-C PA. Shown
in Fig. 22 are the results of a single-sideband test using the same
50-kHz signal. The test setup introduced approximately 2 dB of
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Fig. 22. Single-sideband test with PA output.

TABLE 1
SUMMARY OF MEASURED RESULTS
VDD =3 Volts Temp.=25°C
Testing Buffer | PA
Single Sideband Suppression | -56 dBc -57 dBc
LO2 3 Harmonic Spur -68 dBc -68 dBc
LO2 5" Harmonic Spur -69 dBc -69 dBc
IF Image Suppression -60 dBc -60 dBc
RF Carrier Suppression -38 dBc -38 dBc
RMS Phase Error 1.3° N/A
Peak Phase Error 3.7° N/A
20 MHz Carrier Offset Noise -126 dBc/Hz -121 dBc/Hz
3 Order Distortion -46 dBc -43 dBc
Output Power 0dBm 25 dBm
Active Chip Area 20 mm? 24 mm?
Technology 0.35 pm DP- 0.35 um DP-
5M CMOS 5M CMOS

loss between the output of the PA and the measurement equip-
ment. The differential to single-ended conversion was accom-
plished using a microstrip balun similar to the balun described
in [14]. Comparing Fig. 22 with Fig. 18 shows very little differ-
ence. The integrated PA had little effect on the transmitter output
when a single-sideband test was performed. Furthermore, al-
though not shown here, the wide-band spectrum also showed
little change compared to the wide-band output measured at the
testing buffer. Although the integrated PA had little effect on
the modulation performance, the noise at 20-MHz offset was af-
fected by the PA. As previously mentioned, the noise measured
with the testing buffer was —126 dBc/Hz while the noise mea-
sured with the PA was —121 dBc/Hz. Substrate coupling is the
likely cause of the increased noise.

The integrated class-C PA was designed for 1.5-W peak
power and was tested as standalone component. The peak
measured power of the standalone PA was measured at 1.2 W.
This power was not achieved in the integrated version because
of the lower than expected gain in the transmitter. This was
due to lower than expected ()s for the on-chip spiral inductors
which are critical for gain.
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Fig. 23.

Transmitter current consumption.

C. Results Summary

A summary of the measured results is shown in Table I. The
table shows the results when measured with the testing buffer
and the PA. Shown in Fig. 23 is the power consumption of the
transmitter excluding the testing buffer and the PA. The lower
than expected (s negatively impacted the power consumption.
The current for certain circuit blocks was increased to achieve
the desired output power. Because the gain was lower than ex-
pected in the transmit path, the power output and the efficiency
of the PA were significantly lower than expected.

VI. CONCLUSION

A fully integrated CMOS transmitter has been demonstrated.
The entire transmit signal path including the PA and the fre-
quency synthesizers were integrated in a 0.35-m double-poly
five-layer metal CMOS process. The transmitter demonstrated
cellular performance requiring only a single RF filter after the
PA. The need for pre-PA filtering was removed through the use
of a harmonic-rejection transmitter and a wide-loop-bandwidth
RF synthesizer. The performance met many of the key require-
ments of DCS 1800, an up-banded version of GSM. Further-
more, due to careful planning, the effect of on-chip coupling
was minimized. This was evident by the fact that the chip incor-
porated two frequency synthesizers, two DACs, and a 25-dBm
PA. Furthermore, the PA had a minimal effect on the perfor-
mance when the PA output was compared to the output from a
post-mixer testing buffer.
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Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or (571)-272-4200.

Page 3 of 3
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OMB Clearance and PRA Burden Statement for PTOL-85 Part B

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

The information collected by PTOL-85 Part B is required by 37 CFR 1.311. The information is required to obtain
or retain a benefit by the public which is to file (and by the USPTO to process) an application. Confidentiality is
governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form
and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, Virginia 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box
1450, Alexandria, Virginia 22313-1450. Under the Paperwork Reduction Act of 1995, no persons are required to
respond to a collection of information unless it displays a valid OMB control number.

Privacy Act Statement

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

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

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

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

3. A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance
from the Member with respect to the subject matter of the record.

4. A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having
need for the information in order to perform a contract. Recipients of information shall be required to
comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

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

6. A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes
of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C.
218(c)).

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

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

9. A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application No. Applicant(s)
14/614,543 REDDY ET AL.
: Th i i AIA (First Inventor to
Notice of Allowability E)Ifirltl‘g‘erACKSON 2&;’"“ Filo) Status
No

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

1. [X] This communication is responsive to the RCE filed 11 September 2015.
A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filed on

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

3. X The allowed claim(s) is/are 1-20. As a result of the allowed claim(s), you may be eligible to benefit from the Patent Prosecution
Highway program at a participating intellectual property office for the corresponding application. For more information, please see
nitp:/rwww usplo.gov/patenis/init_events/pph/findex.jsg or send an inquiry to PPHieaedback@uspio.goy .

4. [[] 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. [J Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: __

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will resultin ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. [ CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.

[ including changes required by the attached Examiners Amendment / Comment or in the Office action of
Paper No./Mail Date .

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

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

Attachment(s)

1. [ Notice of References Cited (PTO-892) 5. [] Examiner's Amendment/Comment

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

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

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

U.S. Patent and Trademark Office
PTOL-37 (Rev. 08-13) Notice of Allowability Part of Paper No./Mail Date 20150916
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Application/Control Number: 14/614,543 Page 2
Art Unit: 2649

DETAILED ACTION
The present application is being examined under the pre-AlA first to invent

provisions.

Continued Examination Under 37 CFR 1.114
A request for continued examination under 37 CFR 1.114, including the fee set
forth in 37 CFR 1.17(e), was filed in this application after allowance or after an Office
action under Ex Parte Quayle, 25 USPQ 74, 453 O.G. 213 (Comm'r Pat. 1935). Since
this application is eligible for continued examination under 37 CFR 1.114, and the fee
set forth in 37 CFR 1.17(e) has been timely paid, prosecution in this application has
been reopened pursuant to 37 CFR 1.114. Applicant's submission filed on 11

September 2015 has been entered.

Information Disclosure Statement
The Information Disclosure Statement filed 11 September 2015 is made of

record.

Allowable Subject Matter
Claims 1-20 are allowed. The following is a statement of reasons for the
indication of allowable subject matter: the Information Disclosure Statement filed with
the RCE on 11 September 2015 did not present prior art that comprises the inventive

claimed subject matter.
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Application/Control Number: 14/614,543 Page 3
Art Unit: 2649

Conclusion

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to BLANE J. JACKSON whose telephone number is
(5671)272-7890. The examiner can normally be reached on Monday through Friday,
8:30 AM-5:30 PM, EST.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Edward Urban can be reached on (571) 272-7899. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

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.

/BLANE J JACKSON/
Primary Examiner, Art Unit 2649
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EAST Search History

EAST Search History

EAST Search History (Prior Art)

Ref [Hits |Search Query |DBs ~iDefault |Plurals |Time
# Operator Stamp
L1 2 "6992855".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; |1BM_TDB 11:35
2 43 "7095454".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; |1BM_TDB 11:36
L3 i3 "7167694".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; |IBM_TDB 11:37
L4 32 "7362178".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; IBM_TDB 11:40
L5 2 "7373125".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; |BM_TDB 11:41
L6 2 "7421259".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; IBM_TDB 11:44
L7 i3 "8285240".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; IBM_TDB 11:45
L8 2 "8374568".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; IBM_TDB 12:01
L9 2 "8374569".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; IBM_TDB 12:02
L10 §2 "8374570".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; IBM_TDB 12:02
L11 {4 "8526898".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; IBM_TDB 12:03
L12 §2 "8577319".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; IBM_TDB 12:03
13 43 "8666350".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; IBM_TDB 12:04
L14 §7 "8909187".pn. {{US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; IBM_TDB 12:05
L15 3 "9059672".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; IBM_TDB 12:05
L16 4 "20070042742" {jUS-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; IBM_TDB 12:06
L17 42  iiReddy- US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
Madhukar.in. EPO; JPO; DERWENT; IBM_TDB 12:07
St§7 "6906498".pn. {US-PGPUB; USPAT; USOCR; FPRS; OR ON 2015/09/16
EPO; JPO; DERWENT; IBM_TDB 09:24

9/16/2015 12:08:42 PM

EASTSearchHistory.14614543_AccessibleVersion.htm[9/16/2015 12:08:51 PM]
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Application/Control No. Applicant(s)/Patent Under Reexamination
Issue Classification | | 514545 REDDY ET AL
H““H““ “‘H “N m” ““ “ “‘“ ‘” “| o o
BLANE J JACKSON 2649

CPC
Symbol Type Version
HO4N 50 F 2013-01-01
HO4B 0014 | 2013-01-01
HO4N 4263 | 2013-01-01
HO4N 4383 | 2013-01-01
HO4N 454 | 2013-01-01
HO4N 6193 | 2013-01-01
CPC Combination Sets
Symbol Type Set Ranking Version
NONE

Total Claims Allowed:

20

(Assistant Examiner) (Date)
/BLANE J JACKSON/
Primary Examiner.Art Unit 2649 09/16/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4

U.S. Patent and Trademark Office

Part of Paper No. 20150916
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Issue Classification

Application/Control No.

Applicant(s)/Patent Under Reexamination

14614543 REDDY ET AL.
“‘ Examiner Art Unit
BLANE J JACKSON 2649

US ORIGINAL CLASSIFICATION

INTERNATIONAL CLASSIFICATION

CLASS SUBCLASS CLAIMED NON-CLAIMED
455 207 Hlo]|a4]|B 1/16 (2006.01.01)
CROSS REFERENCE(S)
CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
455 214
NONE
Total Claims Allowed:
20
(Assistant Examiner) (Date)
/BLANE J JACKSON/
Primary Examiner.Art Unit 2649 09/16/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4

U.S. Patent and Trademark Office

Part of Paper No. 20150916
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Application/Control No. Applicant(s)/Patent Under Reexamination

Issue Classification | | 514545 REDDY ET AL

H““H““ “‘H “N m“ ““ “ “‘“ ‘” “‘ o o

BLANE J JACKSON 2649
X Claims renumbered in the same order as presented by applicant O CPA O T. O R.147
Final Original Final Original Final Original Final Original Final Original Final Original Final Original Final Original

1 1 17 17

2 2 18 18

3 3 19 19

4 4 20 20

5 5

6 6

7 7

8 8

9 9

10 10

11 11

12 12

13 13

14 14

15 15

16 16
NONE

Total Claims Allowed:
20

(Assistant Examiner) (Date)
/BLANE J JACKSON/
Primary Examiner.Art Unit 2649 09/16/15 O.G. Print Claim(s) O.G. Print Figure
(Primary Examiner) (Date) 1 4

U.S. Patent and Trademark Office

Part of Paper No. 20150916

Page 151 of 190




Application/Control No. Applicant(s)/Patent Under
Reexamination
Search Notes 14614543 REDDY ET AL.
TR
BLANE J JACKSON 2649
CPC- SEARCHED
Symbol Date Examiner
CPC COMBINATION SETS - SEARCHED
Symbol Date Examiner
HO04B 1/16 05/08/15 BJJ
US CLASSIFICATION SEARCHED
Class Subclass Date Examiner
455 131, 140, 207, 214, 313, 315, 323, 324, 325, 334 05/08/15 BJJ
SEARCH NOTES
Search Notes Date Examiner
Review of IDS; review of prior art and similar application 14/617,973 to 05/08/15 BJJ
FAOM
update search; review of TD to issue 07/30/15 BJJ
The IDS filed with the RCE was reviewed to issue 09/16/15 BJJ
INTERFERENCE SEARCH
US Class/ US Subclass / CPC Group Date Examiner
CPC Symbol
no interference listed class/ subclass or symbol/ group 09/16/15 BJJ

U.S. Patent and Trademark Office
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Doc code: IDS

Doc description: Information Disclosure Statement (IDS) Filed

14614543 - GAlbonb48

Approved for use through 07/31/2012. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

INFORMATION DISCLOSURE

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

Application Number 14614543
Filing Date 2015-02-05
First Named Inventor | Madhukar Reddy
Art Unit | 2649
Examiner Name | JACKSON, Blane J

Attorney Docket Number | 28427US04

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns Lines where
- Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code? of cited Document .
Figures Appear
B 1 6906498 2005-06-14 Breuch et al.
/8.
2 6992855 2006-01-31 Ehrlich
/B
i i
B/ 3 7095454 2006-08-22 Waight et al.
B4/ 4 7167694 2007-01-23 Khoini-Poorfard et al.
B 5 7362178 2008-04-22 Montemayor et al.
/B.J/ |6 7373125 2008-05-13 Godambe et al.
B |7 7421259 2008-09-02 Gomez et al.
BJ |8 8285240 2012-10-09 Seendripu et al.

EFS Web 2.1.17
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INFORMATION DISCLOSURE

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

Application Number 14614543 14814543 - GAlL: 26849
Filing Date 2015-02-05

First Named Inventor ‘ Madhukar Reddy

Art Unit | 2649

Examiner Name | JACKSON, Blane J.

Attorney Docket Number |28427USO4

B.J/ 9 8374568 2013-02-12 Seendripu et al.
B/ (10 8374569 2013-02-12 Seendripu et al.
B 1 8374570 2013-02-12 Seendripu et al.
B/ 12 8526898 2013-09-03 Reddy et al.
B/ |13 8577319 2013-11-05 Ling et al.
By |14 8666350 2014-03-04 Vauhkonen
B/ |15 8909187 2014-12-09 Seendripu et al.
R/ 16 9059672 2015-06-16 Ling et al.
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages Columns, Lines where
- Cite No . Relevant Passages or Relevant
Initial Number Code| Date of cited Document .
Figures Appear
B4 |4 20050040909 A1 |2005-02-24 | Waight et al.

EFS Web 2.1.17
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Application Number 14614543 14814543 - GAU: 2649

Filing Date 2015-02-05

INFORMATION DISCLOSURE

First Named Inventor ‘ Madhukar Reddy

STATEMENT BY APPLICANT |2649

( Not for submission under 37 CFR 1.99)
Examiner Name ‘ JACKSON, Blane J.

Attorney Docket Number | 28427US04

BJ/ |2 20070042742 A1 2007-02-22 Kim et al.

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

FOREIGN PATENT DOCUMENTS Remove

Name of Patentee or Pages,Columns,Lines

Examiner| Cite | Foreign Document | Country Kind | Publication Applicant of cited where Relevant TS
Initial* No | Number3 Code? | Code?| Date PP Passages or Relevant
Document .
Figures Appear
1 []
If you wish to add additional Foreign Patent Document citation information please click the Add button ~ Add
NON-PATENT LITERATURE DOCUMENTS Remove
. . Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite o . . )
e (book, magazine, journal, serial, symposium, catalog, etc}, date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.
JEFFREY A. WELDON, et al. "A 1.75-GHz Highly Integrated Narrow-Band CMOS Transmitter With Harmonic-
BJI1 Rejection Mixers, IEEE Journal of Solid-State Circuits, December 2001, pages: 2003-2015, Vol. 36, No. 12, Seattle, ]

Washington.

If you wish to add additional non-patent literature document citation information please click the Add button ~ Add

EXAMINER SIGNATURE

Examiner Signature {Blane Jackson/ Date Considered 06/16/2015

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

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here if

English language translation is attached.
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Application Number 14614543 14814543 - GAU: 2649

Filing Date 2015-02-05

INFORMATION DISCLOSURE First Named Inventor ‘ Madhukar Reddy

STATEMENT BY APPLICANT

N Art Unit | 2649
( Not for submission under 37 CFR 1.99)

Examiner Name ‘ JACKSON, Blane J.

Attorney Docket Number | 28427US04

CERTIFICATION STATEMENT

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

That each item of information contained in the information disclosure statement was first cited in any communication
[] from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e}(1).

OR

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

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

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

A certification statement is not submitted herewith.

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

Signature fChad M. Gilles/ Date (YYYY-MM-DD) 2015-09-11

Name/Print Chad M. Gilles Registration Number 60590

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Informaticn Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

EFS Web 2.1.17
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14614543 - GAU: 2649

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1} the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the 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 to the following routine uses:

1.

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

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

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

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

A record in this system of records may he 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(¢)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.

EFS Web 2.1.17
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To: mhmpto@mcandrews-ip.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 23446

Oct 05, 2015 05:53:10 AM
Dear PAIR Customer:

MCANDREWS HELD & MALLQY, LTD
500 WEST MADISON STREET

SUITE 3400

CHICAGO, IL 60661

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 23446 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
14614543 NOA 10/05/2015 28427US04
1449 10/05/2015 28427US04

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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PART B - FEE(S) TRANSMITTAL

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

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
apé)roprial& All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the cument correspondence address as
indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) apers. Each additional paper, such as an assignment or formal drawing, must
ﬁave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission via EFS

23445 7590 10/05/2015 I hereby certify that this Fee(s) Transmittal is being deposited with the United
MCANDREWS HELD & MALLOY, LTD Slli:(ijtes Pc:istal Stﬁrvil&e V;Il(sh su gléié%]lE postage gdor first lg(l)ass mail in an tgnvelope
addressed to the Mail Sto FEE address above, or being facsimile
500 WEST MADISON STREET transmitted to the USPTO (571) 273-2885, on the date indicated below.
SUITE 3400 . :
CHICAGO, IL 60661 Chad M. Gilles Depositors neme)
/Chad M. Gilles/ (Signature)
October 26, 2015 (Date)
r APPLICATION NO. I FILING DATE FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. ] CONFIRMATION NO. l
14/614,543 02/05/2015 Madhukar Reddy 28427US04 5785
TITLE OF INVENTION: WIDEBAND TUNER ARCHITECTURE
I APPLN. TYPE I ENTITY STATUS l ISSUE FEE DUE I PUBLICATION FEE DUE LPREV. PAID ISSUEFEE | TOTAL FEE(S) DUE DATE DUE
nonprovisional SMALL $480 S0 30 $480 01/05/2016
I EXAMINER l ART UNIT l CLASS-SUBCLASS I
JACKSON, BLANE J 2649 455-207000
1. Change of cormrespondence address or indication of "Fee Address" (37 [ 2 For printing on the patent front page, list
CFR 1.363). . McAndrews, Held & Malloy, Ltd.
(1) The names of up to 3 registered patent attorneys
[ Change of correspondence address (or Change of Correspondence or agents OR, alternatively,
Address form PTO/SB/122) attached. (2) The name of a single firm (having as a member a 2
[ "Fee Address" indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no name is 3
Number is required. listed, no name will be printed.

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

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

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)
MaxLinear, Inc. Carlsbad, CA

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

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
Bl Issue Fee ’ " [ A checkis enclosed.
[ pubtication Fee (No small entity discount permitted) : Payment by credit card. Form PTO-2038 is attached.
[ Advance Order - # of Copies X The director is hereby authorized to charge L{l% r%)%ulrr?i fee(s), any deficiency, or credits any
overpayment, to Deposit Account Number - (enclose an extra copy of this form).

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

a Applicant certifying micro entity status. See 37 CFR 1.29 NOTE: Absent a valid certification of Micro Entity Status (see forms PTO/SB/15A and 15B), issue
ee payment in the micro entity amount will not be.accepted at the risk of application abandonment.

a Applicant asserting small entity status. See 37 CFR 1.27 . NOTE: If the application was previously under micro entity status, checking this box will be taken
to be a notification of loss of entitlement to micro entity status.

(W] Applicaat changing to regular undiscounted fee status. NOTE: Checking this box will be taken to be a notification of loss of entitlement to small or micro

entity status, as applicable.

NOTE: This form must be signed in accordance with 37 CFR 1,31 and 1.33. See 37 CFR 1.4 for signature requirements and certifications.

Authorized Signature ___/Chad M. Gilles/ Date October 26, 2015
Typed or printed name Chad M. Gilles Registration No. 60,590
Page 2 of 3
PTOL-85 Part B (10-13) Approved for use through 10/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Attorney Docket No. 28427US04)

In the Application of:
Madhukar Reddy

Serial No.: 14/614,543
Filed: Feb 5, 2015
Title: WIDEBAND TUNER

ARCHITECTURE
Confirmation No.: 5785
Customer No.: 23446

AMENDMENT UNDER 37 C.F.R. § 1.312

This paper is submitted concurrently with the issue fee and responds to the Notice
of Allowance mailed Oct 5, 2015 in the above-identified application. Applicant
respectfully requests entry of the following remarks in the record and entry of the

following claim amendments pursuant to 37 C.F.R. § 1.312.
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Application No. 14/614,543
Amendment Under 37 C.F.R. § 1.312

LISTING OF CLAIMS

1. (Original) A wideband receiver system comprising:

a mixer module configured to downconvert a plurality of frequencies that
comprises a plurality of desired television channels and a plurality of
undesired television channels;

a wideband analog-to-digital converter (ADC) module configured to digitize said
plurality of frequencies comprising said plurality of desired television
channels and said plurality of undesired television channels;

digital circuitry configured to:
select said plurality of desired television channels from said digitized

plurality of frequencies; and
output said selected plurality of television channels to a demodulator as a

digital datastream.

2. (Original) The wideband receiver system of claim 1, wherein said output of said

digital datastream is via a serial interface.

3. (Original) The wideband receiver system of claim 1, wherein said output of said

digital datastream is via a parallel interface.

4. (Original) The wideband receiver system of claim 1, wherein said mixer module
comprises a first mixer configured to generate an in-phase signal and a second mixer

configured to generate a quadrature signal.

5. (Currently Amended) The wideband receiver system of claim 1, wherein said

[[a]] wideband analog-to-digital converter comprises:
Page 2 of 6
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Application No. 14/614,543
Amendment Under 37 C.F.R. § 1.312

a first ADC configured to generate a digital in-phase signal; and

a second ADC configured to generate a digital quadrature signal.

6. (Currently Amended) The wideband receiver system of claim 5, wherein said
digital circuitry comprises a plurality of complex mixers configured to frequency shift

said selected plurality of desired television channels.

7. (Currently Amended) The wideband receiver system f claim 6, wherein:
prior to said frequency shift, said selected plurality of desired television channels
occupy non-contiguous portions of a frequency spectrum; and

after said frequency shift, said selected plurality of desired television channels

occupy a contiguous frequency spectrum.

8. (Original) The wideband receiver system of claim 1, wherein said digital
circuitry comprises a plurality of channel filters configured to perform said selection of

said plurality of desired television channels.

9. (Original) The wideband receiver system of claim 8, wherein each one of said

plurality of channel filters is a finite impulse response filter.

10. (Currently Amended) The wideband receiver system of claim 1, wherein said
digital circuitry comprises a decimator circuit configured to decimate one or more of said
selected plurality of television channels prior to said output of said selected plurality of

desired television channels.

11. (Original) A method comprising:

Page 3 of 6
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Application No. 14/614,543
Amendment Under 37 C.F.R. § 1.312

in a wideband receiver system:

downconverting, by a mixer module of said wideband receiver system, a
plurality of frequencies that comprises a plurality of desired
television channels and a plurality of undesired television channels;

digitizing, by a wideband analog-to-digital converter (ADC) module of said
wideband receiver system, said plurality of frequencies comprising
said plurality of desired television channels and said plurality of
undesired television channels;

selecting, by digital circuitry of said wideband receiver system, said
plurality of desired television channels from said digitized plurality
of frequencies; and

outputting, by said digital circuitry of said wideband receiver system, said
selected plurality of television channels to a demodulator as a digital

datastream.

12. (Original) The method of claim 11, comprising outputting, by said digital

circuitry of said wideband receiver system, said digital datastream via a serial interface.

13. (Original) The method of claim 11, comprising outputting, by said digital

circuitry of said wideband receiver system, said digital datastream via a parallel interface.
14. (Original) The method of claim 11, comprising:
generating, by a first mixer of said mixer module, an in-phase signal; and

generating, by a second mixer of said mixer module, a quadrature signal.

15. (Original) The method of claim 11, comprising:

Page 4 of 6
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Application No. 14/614,543
Amendment Under 37 C.F.R. § 1.312

generating, via a first ADC of said wideband analog-to-digital converter, a digital
in-phase signal; and
generating, via a second ADC of said wideband analog-to-digital converter, a

digital quadrature signal.

16. (Currently Amended) The method of claim 15, comprising frequency shifting
said selected plurality of desired television channels via a plurality of complex mixers of

said digital circuitry.

17. (Currently Amended) The method of claim 16, wherein:
prior to said frequency shifting, said selected plurality of desired television
channels occupy non-contiguous portions of a frequency spectrum; and

after said frequency shifting, said selected plurality of desired television channels

occupy a contiguous frequency spectrum.

18. (Original) The method of claim 11, wherein said digital circuitry comprises a

plurality of channel filters configured to perform said selecting.

19. (Original) The method of claim 18, wherein each one of said plurality of

channel filters is a finite impulse response filter.

20. (Currently Amended) The method of claim 11, comprising decimating, by said

digital circuitry, one or more of said selected plurality of desired television channels prior

to said outputting of said selected plurality of television channels.

Page 5 of 6
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Application No. 14/614,543
Amendment Under 37 C.F.R. § 1.312

REMARKS
In the Notice of Allowance, claims 1-20 were allowed. The Applicant thanks the

Examiner for positive consideration of the claims. By this correspondence, claims 5-7,
10, 16-17, and 20 amended. The Applicant does not believe the above claim
amendments should have any impact on the allowability of the claim since the
amendments merely clarify the antecedent basis for certain claim terms.

Regarding the Examiner’s reasons for allowance, the Applicant does not agree or
disagree with the specific reasons for allowance set forth by the Examiner in the Notice
of Allowance, and respectfully asserts that the allowability of the claims is based upon
the features of the claims and the totality of the record. Applicant reserves the right to
traverse the Examiner’s stated reasons and/or to argue other reasons to support allowance

of the claims, should the need arise in the future.

Respectfully submitted,

Dated: _Oct 26, 2015 By:___ /Chad M. Gilles/
Chad M. Gilles
Reg. No. 60,590

McAndrews, Held & Malloy, Ltd.
500 West Madison Street - Ste. 3400
Chicago, Illinois 60661

(312) 775-8000

Page 6 of 6
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Electronic Patent Application Fee Transmittal

Application Number: 14614543

Filing Date: 05-Feb-2015

Title of Invention: WIDEBAND TUNER ARCHITECTURE
First Named Inventor/Applicant Name: Madhukar Reddy

Filer: Chad M. Gilles/Laura Foley
Attorney Docket Number: 28427US04

Filed as Large Entity

Filing Fees for Utility under 35 USC 111(a)

Description Fee Code Quantity Amount Sutaj-s'l'g(tsa)l in

Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:

Utility Appl Issue Fee 1501 1 960 960
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Description Fee Code Quantity Amount Sut—s'l'g(tsa)l in
Extension-of-Time:
Miscellaneous:
Total in USD ($) 960
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Electronic Acknowledgement Receipt

EFS ID: 23883899
Application Number: 14614543
International Application Number:
Confirmation Number: 5785

Title of Invention:

WIDEBAND TUNER ARCHITECTURE

First Named Inventor/Applicant Name:

Madhukar Reddy

Customer Number:

23446

Filer: Chad M. Gilles/Laura Foley
Filer Authorized By: Chad M. Gilles
Attorney Docket Number: 28427US04
Receipt Date: 26-0CT-2015
Filing Date: 05-FEB-2015
Time Stamp: 09:14:04

Application Type: Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes
Payment Type Credit Card
Payment was successfully received in RAM $960

RAM confirmation Number 7721
Deposit Account 130017
Authorized User GILLES, CHAD

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply

fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.20 (Post Issuance fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.21 (Miscellaneous fees and charges)

File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name i . .
Number Message Digest | Part/.zip| (ifappl.)
28427US04_i fee t it] 1064924
1 Issue Fee Payment (PTO-85B) _lsaslued_f ee_transmi no 1
p ae7ffcd07015577¢7¢1970a81843a8¢92bbe}
4eeb
Warnings:
Information:
39944
28427US04_312_amendment_,|
2 yes 6
pdf
45b3b82582d702ca749852f609ba1701b53|
f7a99
Multipart Description/PDF files in .zip description
Document Description Start End
Amendment after Notice of Allowance (Rule 312) 1 1
Claims 2 5
Applicant Arguments/Remarks Made in an Amendment 6 6
Warnings:
Information:
30577
3 Fee Worksheet (SB06) fee-info.pdf no 2
4ade398e6af89b19e63491f3604c21aeddcf]
efa7
Warnings:
Information:
Total Files Size (in bytes):{ 1135445
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

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

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

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

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

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

(PTO ASSISTANCE)

Application: 14614543

From: Nina Henry

Examiner: Jackson

Location: RTFM

GAU: 2649

Creation Date: 10/30/2015

Tracking #: Week Date:

DOC CODE DOC DATE MISCELLANEOUS
I:l 1449 E Continuing Data
[ ] DS [ | Foreign Priority
[ ] cLm | ] Document Legibility
|| IFW/FWCLM || Fees
| ] SRFW || Petition (TC)
| | DRW [ ] Other
| | OATH
312 10/26/2015
|| SPEC
[RUSH] Message:
Please respond to the 10/26/2015 A NA.
Thank you,
NH
[XRUSH] Response:
Initials:

NOTE: This form will be included as part of the official USPTO record with the response document coded as XRUSH.

REV:JUL 15
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PRINTER RUSH

(PTO ASSISTANCE)

14614543 - GAU: 2649

Application: 14614543

From: Nina Henry

Examiner: Jackson

Location: RTFM

GAU: 2649

Creation Date: 10/30/2015

Tracking #: Week Date:

DOC CODE DOC DATE MISCELLANEQUS
[ ] 1449 [ ] Continuing Data
|| IDS || Foreign Priority
[ ] cLm | ] Document Legibility
|| IFW/FWCLM || Fees
| ] SRFW || Petition (TC)
| | DRW [ ] Other
| | OATH
312 10/26/2015
|| SPEC
[RUSH] Message:
Please respond to the 10/26/2015 A NA.
Thank you,
NH
[XRUSH] Response:
SERVICE CONFIRMED: /B.J./ 11/02/2015
Initials:

NOTE: This form will be included as part of the official USPTO record with the response document coded as XRUSH.

REV:JUL 15
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.0O.Box 1450

Alexandria, Virginia 22313-1450

WWWvuSPIO.gOV

APPLICATION NO. FILING DATE FIRST NAMED INVENTOR | ATTORNEY DOCKETNO. |  CONFIRMATION NO. |
14/614,543 02/05/2015 Madhukar Reddy 28427US04 5785
23446 7590 11/06/2015
EXAMINER
MCANDREWS HELD & MALLOY, LTD | |
500 WEST MADISON STREET JACKSON, BLANE J
SUITE 3400
CHICAGQO, IL 60661 | ART UNIT | PAPER NUMBER |
2649
| NOTIFICATION DATE | DELIVERY MODE |
11/06/2015 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.
The time period for reply, if any, is set in the attached communication.
Notice of the Office communication was sent electronically on above-indicated "Notification Date" to the

following e-mail address(es):

mhmpto @mcandrews-ip.com

PTOL-90A (Rev. 04/07)
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Response to Rule 312 Communication

Application No.

Applicant(s)

14/614,543 REDDY ET AL.
Examiner Art Unit
BLANE J. JACKSON 2649

a) entered.

d)[] disapproved. See explanation below.

e) [ entered in part. See explanation below.

b) [] entered as directed to matters of form not affecting the scope of the invention.

c) [ disapproved because the amendment was filed after the payment of the issue fee.

and the required fee to withdraw the application from issue.

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address —

1. [X] The amendment filed on 26 October 2015 under 37 CFR 1.312 has been considered, and has been:

Any amendment filed after the date the issue fee is paid must be accompanied by a petition under 37 CFR 1.313(c)(1)

/BLANE J JACKSON/
Primary Examiner, Art Unit 2649

U.S. Patent and Trademark Office

PTOL-271 (Rev. 04-01) Reponse to Rule 312 Communication
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14614543 - GAU: 2649

OKTOENTER: B.dJ
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
(Attorney Docket No. 28427US04)

In the Application of:
Madhukar Reddy

Serial No.: 14/614,543
Filed: Feb 5, 2015
Title: WIDEBAND TUNER

ARCHITECTURE
Confirmation No.: 5785
Customer No.: 23446

AMENDMENT UNDER 37 C.F.R. § 1.312

This paper is submitted concurrently with the issue fee and responds to the Notice
of Allowance mailed Oct 5, 2015 in the above-identified application. Applicant
respectfully requests entry of the following remarks in the record and entry of the

following claim amendments pursuant to 37 C.F.R. § 1.312.
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To: mhmpto@mcandrews-ip.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 23446

Nov 06, 2015 05:38:00 AM
Dear PAIR Customer:

MCANDREWS HELD & MALLQY, LTD
500 WEST MADISON STREET

SUITE 3400

CHICAGO, IL 60661

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 23446 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
14614543 N271 11/06/2015 28427US04

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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“‘”’*‘
SN ) UNITED STATES PATENT AND TRADEMARK OFFICE

8 UNITED STATES DEPARTMENT OF COMMERCE
5 United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.0O.Box 1450
Alexandria, Virginia 22313-1450
WWWvllSPIO.gOV

| APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.
14/614.,543 12/08/2015 9210362 28427US04 5785
23446 7590 11/18/2015
MCANDREWS HELD & MALLOY, LTD
500 WEST MADISON STREET
SUITE 3400

CHICAGO, IL 60661

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

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

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above-identified application will include
an indication of the adjustment on the front page.

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

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

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

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

Madhukar Reddy, Carlsbad, CA;
MaxLinear, Inc., Carlsbad, CA;
Curtis Ling, Carlsbad, CA;

Tim Gallagher, Carlsbad, CA;

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

IR103 (Rev. 10/09)
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To: mhmpto@mcandrews-ip.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 23446

Nov 19, 2015 08:33:48 AM
Dear PAIR Customer:

MCANDREWS HELD & MALLQY, LTD
500 WEST MADISON STREET

SUITE 3400

CHICAGO, IL 60661

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 23446 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
14614543 ISSUE.NTF 11/18/2015 28427US04

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

P.O. Box 1450

Alexandria, Virginia 22313-1450

Www.uspto.gov

| APPLICATION NUMBER FILING OR 371(C) DATE FIRST NAMED APPLICANT ATTY.DOCKET NO./TITLE REQUEST ID

14/614,543 02/05/2015 MaxLinear, Inc. 28427US04 85006

Acknowledgement of Loss of Entitlement to Entity Status Discount
The entity status change request below filed through Private PAIR on 04/03/2019 has been accepted.

CERTIFICATIONS:
Change of Entity Status:

X Applicant changing to regular undiscounted fee status.

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

This portion must be completed by the signatory or signatories making the entity status change in accordance
with 37 CFR 1.4(d)(4).

Signature: Christopher C. Winslade/
Name: Christopher C. Winslade/
Registration Number: 36308
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PTO/AIA/80 (07-17)

Approved for use through 03/31/2021. OMB 0651-0035

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

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

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

| hereby revoke all previous powers of attorney given in the application identified in the attached
statement under 37 CFR 3.73(c).

| hereby appoint:
Practitioners associated with Customer Number: | 23,446
OR

I:I Practitioner(s) named below (if more than ten patent practitioners are to be named, then a customer number must be used):

Registration Name Registration

Name Number Number

As attorney(s) or agent(s) to represent the undersigned before the United States Patent and Trademark Office (USPTO) in connection with
any and all patent applications assigned only to the undersigned according to the USPTO assignment records or assignment documents
attached to this form in accordance with 37 CFR 3.73(c).

Please change the correspondence address for the application identified in the attached statement
under 37 CFR 3.73(c) to:

The address associated with Customer Number: 23,446
OR

l:l Firm or individual name

Address

City State Zip

Country

Telephone Email

Assignee name and address: gy rpopic GOMMUNICATIONS, LLG
1345 AVENUE OF THE AMERICAS, 46TH FLOOR
NEW YORK, NY 10105

A copy of this form, together with a statement under 37 CFR 3.73(c) (Form PTO/AIA/96 or equivalent) is required to be
filed in each application in which this form is used. The statement under 37 CFR 3.73(c) may be completed by one of the
practitioners appointed in this form, and must identify the application in which this Power of Attorney is to be filed.
SIGNATURE of Assignee of Record
The individual whose signature and title is supplied below is authorized to act on behalf of the assignee.

Signature /Andrea L. Gothing/ Date 2021-05-04
Name Andrea L. Gothing Telephone 415-830-0613
Title Licensing Officer and Authorized Signatory, Entropic Communications, LLC

This collection of information is required by 37 CFR 1.31, 1.32, and 1.33. The information is required to obtain or retain a benefit by the public, which is to update
(and by the USPTO to process) the file of a patent or reexamination proceeding. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This
collection is estimated to take 18 minutes to complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary
depending upon the individual case. Any comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should
be sent to the Chief Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT
SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

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

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

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

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of
Information Act (5 U.S.C. 5652) and the Privacy Act (5 U.S.C 552a). Records from this system of records
may be disclosed to the Department of Justice to determine whether disclosure of these records is
required by the Freedom of Information Act.

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

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system
of records may be disclosed, as a routine use, to the International Bureau of the World Intellectual
Property Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or
regulation.
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Electronic Acknowledgement Receipt

EFS ID: 42754953
Application Number: 14614543
International Application Number:
Confirmation Number: 5785

Title of Invention:

WIDEBAND TUNER ARCHITECTURE

First Named Inventor/Applicant Name:

Madhukar Reddy

Customer Number:

23446

Filer:

Ronald H. Spuhler/Deborah Wilson

Filer Authorized By:

Ronald H. Spuhler

Attorney Docket Number: 28427US04
Receipt Date: 18-MAY-2021
Filing Date: 05-FEB-2015
Time Stamp: 16:21:16

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment no
File Listing:
Document ... . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (ifappl.)
120583
1 Assignee showing of ownership per 37 | 28427US04_373¢_Statement_A no 3
CFR3.73 I1A-96.pdf
b06b63dd21b75ce08cdcdf221fb3c1091ee
2781
Warnings:
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Information:

487892
Entropic-
2 Power of Attorney POA_General_Assignee_Entrop no 2
icCommunications_ALG.pdf 514449063984&)2441:);;1727&47(5d6c6469

Warnings:

Information:

Total Files Size (in bytes):{ 608475

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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PTO/AIA/96 (08-12)

Approved for use through 01/31/2013. OMB 0651-0031

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

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

STATEMENT UNDER 37 CFR 3.73(c)
Applicant/Patent Owner: ENTROPIG COMMUNIGATIONS, LLG

Application No./Patent No.: 14/614,543 Filed/Issue Date: 2015-02-05

Titled: WIDEBAND TUNER ARCHITECTURE

ENTROPIC COMMUNICATIONS, LLC g limited liability company

(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that, for the patent application/patent identified above, it is (choose one of options 1, 2, 3 or 4 below):
1. The assignee of the entire right, title, and interest.

2. |:| An assignee of less than the entire right, title, and interest (check applicable box):

|_| The extent (by percentage) of its ownership interest is %. Additional Statement(s) by the owners
holding the balance of the interest must be submitted to account for 100% of the ownership interest.

|:] There are unspecified percentages of ownership. The other parties, including inventors, who together own the entire
right, title and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

3. |:| The assignee of an undivided interest in the entirety (a complete assignment from one of the joint inventors was made).
The other parties, including inventors, who together own the entire right, title, and interest are:

Additional Statement(s) by the owner(s) holding the balance of the interest must be submitted to account for the entire
right, title, and interest.

4, |:| The recipient, via a court proceeding or the like (e.g., bankruptcy, probate), of an undivided interest in the entirety (a
complete transfer of ownership interest was made). The certified document(s) showing the transfer is attached.

The interest identified in option 1, 2 or 3 above (not option 4} is evidenced by either (choose one of options A or B below):

A. |:| An assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded in
the United States Patent and Trademark Office at Reel , Frame , or for which a copy
thereof is attached.

B. A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: Curtis Ling, Madhukar Reddy, Tim Gallagher  15. MAXLINEAR, INC.

The document was recorded in the United States Patent and Trademark Office at

Reel 031851 , Frame 0086 , or for which a copy thereof is attached.

2 From: MAXLINEAR, INC. To: ENTROPIC COMMUNICATIONS, LLC

The document was recorded in the United States Patent and Trademark Office at
Reel 055898 , Frame 0230 , or for which a copy thereof is attached.

[Page 1 of 2]
This collection of information is required by 37 CFR 3.73(b). 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 1.11 and 1.14. This collection is estimated to take 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTQ. 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.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/AIA/96 (08-12)
Approved for use through 01/31/2013. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

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

3. From:

4. From:

STATEMENT UNDER 37 CFR 3.73(c)

To:

The document was recorded in the United States Patent and Trademark Office at

5. From:

6. From:

Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.

|:| Additional documents in the chain of title are listed on a supplemental sheet(s).

As required by 37 CFR 3.73(c)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP 302.08]

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

/Ronald H. Spuhler/ 2021-05-18

Signature Date

Ronald H. Spuhler 52245

Printed or Typed Name Title or Registration Number

[Page 2 of 2]
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Privacy Act Statement

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

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

1.

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

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

A record in this system of records may be disclosed, as a routine use, to a Member of Congress
submitting a request involving an individual, to whom the record pertains, when the individual has
requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency
having need for the information in order to perform a contract. Recipients of information shall be required
to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).
A record related to an International Application filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property
Organization, pursuant to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for
purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act
(42 U.S.C. 218(c)).

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

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

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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UNITED STATES PATENT AND TRADEMARK OFFICE

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

PO. Box 1450

Alexandria, Virginia 22313-1450

WWW.USPtO.gov
| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
14/614,543 02/05/2015 Madhukar Reddy 284270504
CONFIRMATION NO. 5785
23446 POA ACCEPTANCE LETTER
MCANDREWS HELD & MALLQY, LTD
500 WEST MADISON STREET LT R
SUITE 3400 000000125764692

CHICAGO, IL 60661

Date Mailed: 05/24/2021

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 05/18/2021.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Questions about the contents of this notice and the
requirements it sets forth should be directed to the Office
of Data Management, Application Assistance Unit, at
(571) 272-4000 or (571) 272-4200 or 1-888-786-0101.

/sibrahim/

page 1 of 1
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To: mhmpto@mcandrews-ip.com,,

From: PAIR_eOfficeAction@uspto.gov
Cc: PAIR_eOfficeAction@uspto.gov
Subject: Private PAIR Correspondence Notification for Customer Number 23446

May 25, 2021 03:49:59 AM
Dear PAIR Customer:

MCANDREWS HELD & MALLQY, LTD
500 WEST MADISON STREET

SUITE 3400

CHICAGO, IL 60661

UNITED STATES

The following USPTO patent application(s) associated with your Customer Number, 23446 , have
new outgoing correspondence. This correspondence is now available for viewing in Private PAIR.

The official date of notification of the outgoing correspondence will be indicated on the form PTOL-90
accompanying the correspondence.

Disclaimer:
The list of documents shown below is provided as a courtesy and is not part of the official file
wrapper. The content of the images shown in PAIR is the official record.

Application Document Mailroom Date Attorney Docket No.
14614543 N570 05/24/2021 28427US04

To view your correspondence online or update your email addresses, please visit us anytime at
https://sportal.uspto.gov/secure/myportal/privatepair.

If you have any questions, please email the Electronic Business Center (EBC) at EBC@uspto.gov
with 'e-Office Action’ on the subject line or call 1-866-217-9197 during the following hours:

Monday - Friday 6:00 a.m. to 12:00 a.m.
Thank you for prompt attention to this notice,

UNITED STATES PATENT AND TRADEMARK OFFICE
PATENT APPLICATION INFORMATION RETRIEVAL SYSTEM
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Case 2:22-ov-00125-0RG  Document 2 Filed 04427122 Page 1 of 2 PagelD & 138

AQ 120 (Rev. 08/10}

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

Mail Stop 8
Director of the U.S. Patent and Trademark Office
PB.O. Box 1450
Alexandria, VA 22313-145¢

0

In Compliance with 35 US.C. § 290 and/or 13 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. Dnstrict Court

Eastern District of Texas

on the following

] Trademarks or ¥ Patems. ([ the patent action invoives 33 U.8.C. § 292.):
DOCKET NG, DATE FILED U8, DISTRICT COURT

22-ov-125

4/27/2022

Eastern District of Texas

PLAINTIFF

ENTROPIC COMMUNICATIONS, LLC

DEFENDANT

CHARTER COMMUNICATIONS, INC,,

ET AL

PFATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

1 8,223,775 TIATI2042 Entropic Communications, LLC
2 8,284,680 10/8/2012 Entropic Communications, LLC
3 8,792,008 7/29/2014 Entropic Communications, LLC
4 9,210,362 12/8/2015 Entropic Communications, LLC
5 9,825,826 14/21/2017 Entropic Communications, LLC

In the above—entitled case, the following patent(s) trademark(s) have been included:

DATE INCLUDED

INCLUDED BY

1 Amendment

7 Answer

[ Cross Bill

[] Other Pleading

PATENT OR DATE OF PATENT _ ~

I = T PATEN TDEMIARK

TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OF. TRADEMARK
i
)
4
b

n the above——cuiitied case, the following decision hias beent rendered or judgerent issued:

DECISIONAUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy I—Upon intiation of action, mail this copy to Birector
Copy 2—Upon filing document adding patent(s), mail thic copy to Birector

Copy 3—Upos terminativn of action, maif this copy to Birector
Copy 4—Case file copy
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Case 2:22-ov-00125-0RG  Document 2 Filed 04427122 Page 2 of 2 PagelD & 139

AQ 120 (Rev. 08/10}

TO: Mail Stop 8 REPORT ON THE
’ Bireetor of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING APATENT OR
Alexandria, VA 22313-145¢ TRADEMARK
In Compliance with 35 U.8.C § 290 aud/or 153 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas on the following
] Trademarks or ¥ Patems. ([ the patent action invoives 33 U.8.C. § 292.):
DOCKET NG, DATE FILED U8, DISTRICT COURT
22-ov-1258 4/27/2022 Eastern District of Texas
PLAINTIFF DEFENDANT
ENTROPIC COMMUNICATIONS, LLC CHARTER COMMUNICATIONS, INC., ET AL
PATENT OR DATE OF PATENT T DR (AT R ADEMARK
TRADEMARK NO, OR TRADEMARK HOLDER OF PATENT OF TRADEM!
1 10,135,682 11/20/2018 Entropic Communications, LLC
2
4
S
In the above—entitled case, the following patent(s) trademark(s) have been included:
DATE INCLUDED NCLURED BY
1 Amendment [ Answer [ Cross Bill (] Other Pleading
PATENT OR DATE OF PATENT - .
I TR OOF PATEN DEMARK
TRADEMARK NGO, R TRADEMARK HOLDER OF PATENT OR TRADEMARK
i
I3
4
b

n the above——cuiitied case, the following decision hias beent rendered or judgerent issued:

DECISIONAUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy —Upon initiation of action, xeall this copy to Birector  Copy 3—Upon terminating of action, mall this copy te Birector
Copy 2—Upon filing document adding patent(s), mail thic copy to Birector Copy 4—Case file copy
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