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I. MANDATORY NOTICES
Real Parties in Interest (37 C.F.R. § 42.8(b)(1))

Petitioner identifies itself as the real party-in-interest for this petition. No
unnamed entity is funding, controlling, or directing this Petition for inter partes
review (IPR) of U.S. Patent No. 11,785,275 (“the ’275 patent”), or otherwise has an
opportunity to control or direct this Petition or Petitioner’s participation in any
resulting IPR.

Related Matters (37 C.F.R. § 42.8(b)(2))

Office Proceedings

IPR2025-00180, challenging the’275 patent, was instituted on April 29, 2025,
and terminated on February 6, 2026, prior to a Final Written Decision.

No other Office proceedings (e.g., inter partes review, post-grant review, or
covered business method review) have been instituted or granted against the *275
patent.

Litigation matters

Patent Owner has asserted the *275 patent in the following currently pending
litigation: Entropic Communications, LLC v. Sagemcom Broadband SAS, No. 2-25-
cv-00379 (E.D. Tex. filed April 10, 2025) and Entropic Communications, LLC v.

Cox Communications, Inc., No. 2-23-cv-01049 (C.D. Cal. filed Feb. 10, 2023).



Continuity

According to Office records, the 275 patent is a continuation of application
No. 17/862,946, filed on Jul. 12, 2022, now Pat. No. 11,490,152, which is a
continuation of application No. 17/587,462, filed on Jan. 28, 2022, now Pat. No.
11,399,206, which is a continuation of application No. 17/217,244, filed on Mar. 30,
2021, now abandoned, which is a continuation of application No. 16/430,506, filed
on Jun. 4, 2019, now Pat. No. 10,972,781, which is a continuation of application No.
15/792,318, filed on Oct. 24, 2017, now Pat. No. 10,313,733, which is a continuation
of application No. 14/948,881, filed on Nov. 23, 2015, now Pat. No. 9,819,992,
which is a continuation of application No. 14/617,973, filed on Feb. 10, 2015, now
Pat. No. 9,210,363, which is a continuation of application No. 13/962,871, filed on
Aug. 8, 2013, now Pat. No. 9,100,622, which is a continuation of application No.
12/762,900, filed on Apr. 19, 2010, now Pat. No. 8,526,898, which claims the benefit
of Provisional application No. 61/170,526, filed Apr. 17, 2009.

Also according to Office records, Application No. 18/461,104, filed on Sep.
5, 2023, 1s a continuation of the *275 patent.

The 275 patent is part of a family that includes numerous patents or
applications that purport to claim priority from App. No. 12/762,900. A family tree

1s included as Ex. 1027.



Lead and Back-Up Counsel (37 C.F.R. § 42.8(b)(3))

Petitioner designates counsel listed below. A power of attorney for counsel is

being concurrently filed (Paper 2).

Lead Counsel Back-Up Counsel

Jessica Kaiser (Reg. No. 58,937) Amanda Tessar (Reg. No. 53,683)
kaiser-ptab@perkinscoie.com Tessar-ptab@perkinscoie.com
PERKINS COIE LLP PERKINS COIE LLP

1900 Sixteenth Street, Suite 1400 1900 Sixteenth Street, Suite 1400
Denver, CO 80202-5255 Denver, CO 80202-5255
Telephone: (303) 291-2300 Telephone: (303) 291-2300

Tyler Knox (Reg. No. 79,948)
Knox-ptab@perkinscoie.com
PERKINS COIE LLP

1900 Sixteenth Street, Suite 1400
Denver, CO 80202-5255
Telephone: (303) 291-2300

Please address all correspondence to counsel at this address shown above.
Petitioner consents to electronic service by email at the above email addresses and

at Sagemcon-Entropic-IPR@perkinscoie.com.

II. INTRODUCTION

Sagemcom Broadband SAS (“Petitioner’) petitions for inter partes review of
claims 1-20 of U.S. Patent No. 11,785,275 (“the *275 patent”). The patentability
analysis of this Petition is substantively equivalent to the petition in IPR2025-00180,
and for efficiency, Petitioner has filed a stipulation to accept the record in that

proceeding (Paper 3) and a motion to proceed directly to oral hearing (i.e., the stage



that [IPR2025-00180 was at when it was terminated less than a month ago) (Paper
4).
III. SUMMARY OF ARGUMENT

The *275 patent generally claims a television receiver and method of operating
it to select and output desired channels. The receiver includes a radio front end for
processing a radio frequency (RF) input signal that includes desired and undesired
channels, an analog-to-digital converter (ADC) that digitizes the RF input signal,
and a digital frontend (DFE) that selects the desired channels and outputs the selected
channels to at least one demodulator.

The °275 patent admits that the radio front end and ADC portion of the
television receiver “is similar to conventional tuners.” Ex. 1007, 5; Ex. 1001, 1:6-
28. The alleged inventive concept—demodulating multiple digitized channels—
simply copies well-known digital circuitry for demodulating each channel. The
dependent claims add only well-known features, such as sending data using serial or
parallel interfaces, processing cable or satellite channels, storing video, or picture-
in-picture. The 275 patent claims are disclosed or rendered obvious by the prior art,
e.g., Zhang (Ex. 1013) and other references relied on herein.

Accordingly, claims 1-20 of the ’275 patent are unpatentable and should be

cancelled.



IV. OVERVIEW OF THE ’275 PATENT
A.  Brief Description

The °275 patent describes a wideband receiver system “capable of receiving
multiple radio frequency channels located in a broad radio frequency spectrum.” Ex.
1001, 1:32-35; Ex. 1002, 436. Figure 2 is a “block diagram of a wideband receiver

system 200.” 1d., 4:40-42; Ex. 1002, 437.
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Ex. 1001, Fig. 2 (annotated)

The wideband receiver system receives both desired and undesired television
channels as frequencies dispersed within a frequency bandwidth BW1. Ex. 1001,
Abstract, 4:43-58; Ex. 1002, 438. A “radio front end” contains mixers (shown in

red) that “generate an in-phase signal 212 and a quadrature signal 222 that have a



phase shift of 90° degrees between them” and have been downconverted to “the
baseband or low intermediate frequency (IF) band.”! Ex. 1001, 4:65-5:4, 2:64-3:1,
see also 2:10-12. “[U]nwanted frequency components” are filtered from the in-phase
and quadrature signals by filters 215 and 225. Ex. 1001, 5:22-29. The filtered signals
are then individually digitized by wideband analog-to-digital converters ADCI1 and
ADC2 (shown in ) to generate a digital in-phase (I) signal 232 and digital
quadrature (Q) signal 242. Ex. 1001, 3:1-3, 5:53-56. U.S. Provisional App. No.
61/170,526 (“’526 provisional”), which the ’275 patent incorporates by reference,
admits that the left side of Figure 2 (up to and including ADCI1 and ADC2) “is
similar to conventional tuners.” Ex. 1007, 5; Ex. 1001, 1:6-28; Ex. 1002, 938.

The digital I and Q signals 232 and 242 are input to a digital front end 230,
containing a bank of N complex mixers 250 (one is purple above), where N is “the

number of desired RF channels.”? Ex. 1001, 5:56-60. “Each of the N complex mixers

I A mixer multiplies an input signal (frequency f1) by a reference signal (frequency
f>2) to produce new signals at the sum and difference frequencies (fi+f; and fi-f2). Ex.
1002, 967. The reduced frequency (fi-f2 ) version is output as the “down converted”

complex signal with real (I) and imaginary (Q) components. Ex. 1002, 968.

2 Complex mixers multiply signals already separated into complex I and Q

components. Ex. 1002, q67.



... extract a different one of the desired channels” from the I and Q signals 232 and
242 and “frequency-shifts the extracted signals to the baseband frequency.” Ex.
1001, 6:8-11. The output of each mixer 250 leads to an associated filter module 260
(one 1s green above), which filters the frequency-shifted desired channel. Ex. 1001,
6:11-13; Ex. 1002, 939.

Figure 3 shows “one of the signal paths 272a to 272n of digital front end 230
and elements in one of the rows of digital front end 230 in Figure 2. Ex. 1001, 6:21-

23; Ex. 1002, 940.
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Ex. 1001, Fig. 3 (annotated)

3 Signals have a center frequency f that is modulated with data. Shifting the signal

to baseband reduces fto zero, enabling filters to easily pass only the modulated data.

Ex. 1002, §961-71.



Mixer 300 represents one of the complex mixers 250 and has multipliers 313,
315, 323, and 325 and adders 317 and 327. Ex. 1001, 6:33-43. “[C]Jomplex mixer
300 causes a frequency shift of the filtered components 312 and 322 to respective
baseband signals 318 and 328 in the digital domain” by multiplying the I and Q
signals by a frequency w. “chosen [so] that each one of the desired channels
embedded in the digital signals I 232 and Q 242 will be downshifted to the
baseband.” Ex. 1001, 6:43-62. Filters 330/340 (a filter module 260a-n in Figure 2)
filter baseband signals 318/328. Ex. 1001, 7:3-5; Ex. 1002, 94 1. This exact structure
was a conventional design, simply copied multiple times to downconvert multiple
channels, respectively. See Ex. 1002, §965-70.

Finally, the *275 patent describes that the “N desired baseband channels” may
be decimated before being sent to an associated demodulator “using a serial or
parallel data interface according to commonly known methods.” Ex. 1001, 6:13-19,
7:16-20, Figs. 2-3; Ex. 1002, J42.

B.  Prosecution History

The application which became the 275 patent was rejected only for
nonstatutory double patenting based on its parent, which had similar claims but did
not include the “non-contiguous” limitation. Ex. 1004, 3352-3357; Ex. 1002, 9943-

47. The examiner stated (correctly) that such limitation was “an obvious condition.”



Ex. 1004, 3356. After a terminal disclaimer was filed, the application was allowed.
Ex. 1004, 3384-3406.

The reasons for allowance stated that “[t]he prior art made of record do not
teach selecting, by a digital frontend (DFE) coupled to the ADC, a plurality of
desired channels from the digitized signal and outputting by the DFE, the selected
plurality of desired channels to at least one demodulator as a digital datastream.” Ex.
1004, 3405. This was the same reason for allowance given in the parent, which was
also allowed with no substantive prosecution and without consideration of any
reference relied on herein. Compare Ex. 1004, 3405 with Ex. 1005, 158; Ex. 1002,
944-45. After an RCE and two IDSs to cite litigation documents and references
(including the patent of the Zhang reference relied on herein), another notice of
allowance was sent and the 275 patent was issued. Ex. 1004, 3415-4831, 4857.
There was no discussion of Zhang (in the notice of allowance or elsewhere), and
none of Pandey, Zhang 933, Mirabbasi, and Dong were even considered during
prosecution. Ex. 1004, 4824-4831; Ex. 1001, 1-3; Ex. 1002, 947.

C. Earliest Priority Date for the Claims

The earliest possible effective filing date for the claims of the 275 patent is
April 17,2009. Ex. 1002, 948. For purposes of this proceeding only, this date is used
as the time of the alleged invention because each reference relied on herein is prior

art to that date.



V.  OVERVIEW OF PRIOR ART
A.  Zhang
Zhang published on March 20, 2003, and is prior art under pre-AIA 35 U.S.C.

§102(b). Zhang, which is analogous art, describes a multi-channel demodulator
circuit 200 (see Figure 2 below) for use as “advanced wide-band front-ends for

digital set-top boxes, PVRs, home gateways and home media centers.” Ex. 1013,

[0044]-[0045], Fig. 8; Ex. 1002, 9979-82.
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Ex. 1013, Fig. 2 (annotated)

Circuit 200 receives a band of analog RF signals comprising multiple content
channels and demodulates signals only for those channels that a subscriber has
selected. Ex. 1013, [0011], [0024], [0028]-[0029], [0038]-[0040], [0042]. Circuit
200 comprises a down-converter 210 that receives the band of analog RF signals
and shifts the band to a lower frequency (like the ’275 patent’s intermediate

frequency band) so an can better convert the analog RF signals to digital

10



RF signals. Ex. 1013, [0010], [0023], [0025], [0027], [0030]-[0037], [0041]-[0042];
Ex. 1002, 480.

Much like the *275 patent’s complex mixers and filters that extract various
selected channels in parallel, Zhang’s demultiplexer 230 separates channels
selected by a subscriber in the incoming digital RF signals (e.g., channels C; to C,),
while selector 240 forwards any or all of the selected channels (e.g.,

) to one or more of demodulators 250(1)-250(m). Ex. 1013, [0010]-[0011],
[0028]-[0029], [0042], [0047], claims 1, 4, 9, 31-32; Ex. 1002, 480. Demodulators
250(1)-250(m) demodulate the signals of the selected content channels to recover
the audio and video data therein. Ex. 1013, [0007]; Ex. 1002, 480.

Further, as shown in Zhang’s Figure 3 (below), demultiplexer 230 includes a
bank of numeric control oscillators (NCOs) 310(1)-310(n), complex multipliers

320(1)-320(n), and low-pass filters (LPFs) 330(1)-330(n). Ex. 1013, [0030].
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r—" iiéé r300
330(1) ’
320(1)‘@__._ LPF | ——

310(2)

330(2)
X (DFF

310(n)

] - 330(n)

‘ >< [ IFF |—

Ex. 1013, Fig. 3 (annotated)
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The complex multipliers 320(1)-320(n), like the complex mixer in the *275
patent, multiply the digital RF signals with select frequencies provided by the NCOs
310(1)-310(n), thereby shifting the frequencies of the digital RF signals to baseband.
Ex. 1013, [0032]; Ex. 1002, q81. The LPFs 330(1)-330(n) “filter[] undesired RF
channels and pass[] only the target RF channel.” Ex. 1013, [0033], claim 37.

As discussed below, Zhang discloses or teaches the features of all challenged
claims, except the two ADCs (claims 4/14) and picture-in-picture (claims 6/16).

B. Pandey

Pandey issued on June 26, 2007, and is prior art under pre-AIA 35 U.S.C.
§102(b). Ex. 1002, 983.

Pandey is cited for the common process of implementing serial and parallel
interfaces (recited in challenged claims 2 and 3) in an integrated circuit, and is
analogous art. Id., 486; Ex. 1014, Abstract, 1:15-55, 2:4-12. Pandey teaches
partitioning functional blocks of an integrated circuit chip and assigning wire traces
(e.g., 351) to interconnect them. Ex. 1014, 1:56-60, 2:6-12, 2:64-3:3, 6:10-15, 11:6-

19, 13:33-14:7, Fig. 3 (below); Ex. 1002, 84.
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Ex. 1014, Fig. 3

13

number of traces available, in which case multiple signals must be time-multiplexed
(i.e., transmitted serially) over a single trace. Ex. 1014, 10:24-53, 10:58-11:5, 29:44-
58, 30:31-42; Ex. 1002, 485. Pandey’s process seeks to optimize chip design (e.g.,
assignment of signals to wires). Ex. 1014, 5:50-53, 6:11-15, 6:44-53,7:13-19, 29:44-
30:9, 30:53-31:12, 31:56-63, Figs. 38-39; Ex. 1002, 985. Pandey’s optimization
results in signals being grouped and time multiplexed through a serial interface in
some layouts, and in signals having individual dedicated traces (i.e., a parallel

interface) in other layouts. Ex. 1014, 31:20-22, 32:12-15; Ex. 1002, q85.



C. Zhang 933
Zhang ’933 published on July 15, 2004, and is prior art under pre-AIA 35

U.S.C. §102(b). Ex. 1002, q87.

Zhang ’933 relates to a multi-channel demodulator for cable, satellite, and
terrestrial broadcast systems, and therefore is analogous art to the 275 patent (and
Zhang). Ex. 1077, Abstract, [0001]-[0002], [0009]; Ex. 1002, 9988-90. Zhang *933
describes a multi-channel demodulator with a single demodulation engine 44 for
demodulating multiple RF channels. Ex. 1077, Abstract, [0022]-[0026], [0028], Fig.

3 (below); Ex. 1002, 9988-89.

20 42

Channel Status Memory [

£ 44
'-‘--_-‘----3.‘---‘_- l
2 o /26 s . /32 L . I
- Match Filter LI l
Timin jualizer
ADC I Buffer || AGC || Buffer ' Secove'y e FEC
' Recovery | Il
sz?h 35 -—-h-----ﬂi---—-.'[--'-J
- £
Digital
ADC Tl}?ner 1 Channel
l Selector
22 40

Channel
ADC Switch
Control

FIG. 3

Ex. 1077, Fig. 3 (annotated)

Zhang *933 is relied on for showing that it would have been obvious to use a

single demodulator instead of Zhang’s multiple demodulators 250(1)-250(m), and

14



therefore obvious to output Zhang’s desired channels to a single demodulator via a
serial interface (recited in challenged claim 2).

D. Mirabbasi

Mirabbasi is a journal article published on November 30, 2000 (Ex. 1073,
478-85), and prior art under pre-AIA 35 U.S.C. §102(b). Ex. 1002, 991. Mirabbasi
discloses RF receiver systems, and therefore is analogous art to the *275 patent (and
Zhang). Ex. 1002, 9992-94.

Mirabbasi discusses the advantages of using complex mixing when frequency
shifting RF signals to a lower frequency to avoid image band problems of real

mixing. Ex. 1018, 5; Ex. 1002, 492.

cos(2=f, 1)

w © 4 Aot @—-@-
\Ii LNA coslwg) <><>_T
\ 5 ry (2rf, o
[\ _'D—‘ %‘— Lo, /g\—"" w0 | psp
| DA AL Apc X)—(H)
\ N\ //// \ T U

cos(2xf, ,1)

Ex. 1018, Fig. 10 (annotated)

Figure 10 shows an example of a well-known RF receiver architecture, like
that in the *275 patent and Zhang, where signals are down-converted (i.e., frequency

shifted to a lower frequency) through two mixing stages. Ex. 1018, 10; Ex. 1002,
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993. The first mixing stage mixes an analog signal with a complex exponential via
a complex mixing circuit of two mixers (dark blue circle and light blue circle). Ex.
1018, 6, 10; Ex. 1002, 993. The real and imaginary outputs of the first mixing stage
are called the in-phase (I) and quadrature (Q) components of the frequency-shifted
signal (since cosine and sine are in quadrature). Ex. 1018, 6; Ex. 1002, 993. The I
and Q components of the frequency-shifted signal are digitized individually by two

. Ex. 1018, 10; Ex. 1002, 993. The second mixing stage involves a complex
mixing circuit with four mixers and two adders and further down-converts the digital
I and Q components before forwarding them to the digital signal processor (DSP).
Ex. 1018, 6, 10; Ex. 1002, 493.

E. Dong

Dong published on December 9, 2004, and is prior art under pre-AlA 35
U.S.C. §102(b). Ex. 1002, 995.

Dong relates to receiver architectures including set-top box receiver
architectures, and therefore is analogous art to the *275 patent (and Zhang). Ex. 1078,
[0002]; Ex. 1002, 9996-98. Dong discloses an example architecture (see Figure 1B
below) in which demodulated digital data is output as a for
storage in a personal video recorder (PVR) and output as a PNP output stream for

picture-in-picture (PnP) operations. Ex. 1078, [0027]; Ex. 1002, §996-97.
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Ex. 1078, Fig. 1B (annotated)

Dong is relied on for showing that it would have been obvious to store the
output(s) of Zhang’s demodulator(s) for use in a digital video recorder (DVR)
(challenged claim 5) and to use the output(s) for a picture-in-picture display

(challenged claim 6).

VI. IDENTIFICATION OF CHALLENGE PURSUANT TO 37 C.F.R.
§ 42.104(B)

A. Claims for Which Review is Requested and Grounds on Which
Challenge Is Based

Petitioner requests review of claims 1-20 on the following grounds.

. Claims
Ground References Basis Challenged

1-3,5,7-13, 15,
A Zhang §102 17-20

1-3,5,7-13, 15,
B Zhang §103 17-20

Zhang-Pandey §103 2-3,12-13

D Zhang-Zhang *933 §103 2,12
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E Zhang-Mirabbasi §103 4,11-15,17-20
F Zhang-Dong §103 5-6, 15-16
G Zhang-Mirabbasi-Pandey §103 12-13

H Zhang-Mirabbasi-Zhang 933 §103 12

| Zhang-Mirabbasi-Dong §103 15-16

A supporting declaration of David B. Lett includes a discussion of Mr. Lett’s
background (Ex. 1002, 491-16), materials he considered and his understanding of
legal standards (id., 917-29), the *275 patent (id., §)36-48), the prior art (id., 949-
98), and his opinions and bases therefor (id., 491-272). Mr. Lett at least meets the
level of skill of a POSITA. 1d., §92-16, 30-32; Ex. 1003.

B. Level of Ordinary Skill

A person of ordinary skill in the art (“POSITA”) at the time of the alleged
invention would have had a degree in electrical engineering, or a similar discipline,
along with three-to-four years of experience with digital signal processing and RF
tuning systems for satellite and/or cable digital communications. Additional
education may substitute for professional experience, and significant work
experience may substitute for formal education. Ex. 1002, q930-32.

C. Claim Construction

All claim terms herein should be given their ordinary and customary meaning

to a POSITA as they would be given in a civil action under 35 U.S.C. §282(b). 37
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C.F.R. §42.100(b). No claim constructions should be necessary and there are no
means-plus-function terms. The following constructions are only provided in case
some terms are considered means-plus-function terms under pre-AIA 35 U.S.C.
§112, paragraph 6.

1. “radio front end”

To the extent “radio front end” of claim 11 is construed to be a means-plus-
function term with the function of “process[ing] the input signal” and to the extent
the ’275 patent discloses corresponding structure for this limitation, that structure is
the radio front end 210 or radio front end 410 illustrated in Figures 2 and 4,
respectively. Ex. 1001, Figs. 2, 4, 4:43-5:47, 7:31-46; Ex. 1002, q933-34.

2. “digital frontend (DFE)”

To the extent “digital frontend (DFE)” of claims 11-13 is construed to be a
means-plus-function term with the functions of “select[ing] the plurality of desired
channels from the digitized signal and output[ting] the selected plurality of desired
channels to at least one demodulator as a digital datastream,” ([11E]-[11F]),
“output[ting] the digital datastream via a serial interface” (claim 12), and
“output[ting] the digital datastream via a parallel interface” (claim 13) and to the
extent the 275 patent discloses corresponding structure for this limitation, that
structure is the digital front end 230 of Figure 2 (including mixers 250 and filters

260 but not requiring decimators 270). Ex. 1001, Figs. 2-3, 5:56-7:20; Ex. 1002, 935.
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VII. SPECIFIC GROUNDS FOR UNPATENTABILITY

A. Grounds A and B: Claims 1-3, 5, 7-13, 15, and 17-20 are
Anticipated and Rendered Obvious by Zhang

As set forth below, Zhang anticipates and renders obvious claims 1-3, 5, 7-13,
15, and 17-20. Ex. 1002, 4499-202.

1. Independent Claim 1

Elements [1A]-[1F] are disclosed or taught by Zhang.*

a. [1A] “A method for operating a television receiver,
comprising:”

While the preamble [1A] is not limiting, Zhang discloses it. Zhang discloses
a method for implementing and operating ‘“digital multi-channel demodulation
circuits” (e.g., multi-channel demodulators 200, 600, 710, 810). Ex. 1013, Abstract,
[0004], [0009], claim 28; Ex. 1002 99102-103. The demodulation circuits are for a
“wide-band receiver” and receive signals for television systems. Ex. 1013, [0023],
[0025], [0047]. Thus, Zhang discloses the claimed “method for operating a television
receiver.” Ex. 1002, 9103. Zhang’s method also comprises [IB]-[1F]. See

§§VILA.1.b-f, infra.

4 The claim limitations are labelled in the Claim Listing Appendix.
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b. [1B] “receiving, by an input terminal, an input signal
comprising broadcast channels, the broadcast
channels comprising a plurality of desired channels
and a plurality of undesired channels, wherein the
plurality of desired channels are non-contiguous;”

Zhang’s Figure 2 shows an input terminal (claimed “input terminal”) that

receives an RF signal (claimed “input signal”):

P 200 260
0 " — ...}
Cl / D1
Demodulator
and
FEC Digital
210 220 Digital
- - ) c2 nxn D2 Eﬁeﬁ:f:
RF Frequency High Speed Chanmnel : Selector Demodulator
Signal Block Down Analog E}ﬂd‘
o Converters To L1 DeMux FEC
T | Digital _—T—#
and Converter . — 250(2)
Bandpass
Filter (212)
Cn Demodulator
and ]
Dm FEC
\- 250(m)

Ex. 1013, Fig. 2 (annotated)

Ex. 1002, 9105.

Zhang’s RF signal is an analog signal comprising multiple RF channels
(claimed “broadcast channels”) that each include one or more TV content channels
for access by multiple subscribers. Ex. 1013, [0005], [0023]-[0025], [0029], [0040]-
[0042], claims 1, 3, 13, 27-30, 33; Ex. 1002, 4106. Just as in the ’275 patent, some
of Zhang’s RF channels are “target” RF channels (claimed “desired channels™) that
are selected by a subscriber for demodulation, and some are “unwanted” RF

channels (claimed “undesired channels™) which are later filtered out. Compare Ex.

1013, [0032], [0025]-[0026], [0028], claims 2, 4, 34, 36, 37 with Ex. 1001, Abstract,
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6:8-13, 6:59-7:25; Ex. 1002, 99107-109. As discussed further below (see §VIL.A.1.e,
infra), from among the RF channels of the RF signal, Zhang’s demultiplexer 230
selects target RF channels C;-C, and filters out unwanted RF channels. Ex. 1013,
[0028]-[0032].

Claim 1 also requires that “the plurality of desired channels are non-
contiguous,” and Zhang explicitly discloses that “the RF channels need not be
contiguous.” Ex. 1013, [0048]. This disclosure in Zhang includes that the target RF
channels C;-C, are non-contiguous. See id., [0028]-[0032] (disclosing selection of
an ‘n’ number of channels C;-C, without limiting them to consecutive RF channels),
[0042] (same); Ex. 1002, 9110. Moreover, Zhang discloses selecting at least three
target RF channels C;-C,.. Ex. 1002, q110; Ex. 1013, [0028]-[0032], [0042]
(disclosing 35 target RF channels Ci-Css), Figs. 2-3 (showing at least 3 target RF
channels Ci-C,). In cases where Zhang discloses at least three target RF channels
Ci-C,, at least two of them are necessarily non-contiguous (e.g., Ci and Cs are non-
contiguous). Ex. 1002, q110. In such cases, at least the two non-contiguous target
RF Channels meet the claimed “plurality of desired channels” that are “non-
contiguous” in [1B]. /d.

To the extent Zhang does not expressly disclose the target RF channels Ci-C,
being non-contiguous, a POSITA would have found this condition obvious. /d.,

111. Zhang discloses the RF signal being “sourced by a variety of systems such as
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satellite systems, terrestrial TV systems, cable systems, etc.” Ex. 1013, [0023],
[0029] (specifically naming “NTSC, ATSC, DVB-T, etc” as systems). A POSITA
would have understood that the RF signal used in these systems would, in at least
some implementations, include RF channels in “different frequency bands” that are
spaced apart. Ex. 1013, [0048], [0024]; Ex. 1002, q111. As noted above, Zhang
teaches that the RF channels “need not” be contiguous. Ex. 1013, [0048]. Moreover,
a POSITA would have understood that subscribers select content channels according
to their individual desires and regardless of the underlying frequencies used to carry
the content channels. Ex. 1013, [0024], [0028], claims 3, 30; Ex. 1002, §111. Thus,
a POSITA would have expected a subscriber to select content channels within non-
contiguous RF channels. Ex. 1002, q111. Indeed, it would be mere happenstance
(and statistically unlikely, given the volume of available channels) if al/ of the
channels the user selected were contiguous. /d. To the contrary, the expectation of a
POSITA would be that the channels would not be contiguous. /d. At a minimum, a
POSITA would have immediately recognized that, in at least some instances of
operating Zhang’s system, the target RF channels C;-C,—targeted to capture the
subscriber’s desired content channels—would obviously have been non-contiguous.
Id.; Ex. 1013, [0028], [0032]. Even the ’275 patent recognizes that it was known
that, inevitably, users would select (i.e., “desire”) channels that are non-contiguous

in a received RF bandwidth. Ex. 1001, 1:44-48, 1:55-58, 2:16-18.
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Further, a POSITA would have been motivated to implement Zhang’s system
so that the target RF channels Ci-C, are non-contiguous because it improves the
system’s flexibility to access content. Ex. 1002, §112. A POSITA would not have
wanted to be limited to targeting RF channels C;-C, within a single frequency band
because content would have been (in at least some instances) broadcast in separate
frequency bands on non-contiguous RF channels. /d. A POSITA would have sought
to improve the system’s flexibility to increase the number of content channels that
are accessible to subscribers. /d. For example, if 180 content channels (18 content
channels per 10 RF channels) are in a first frequency band and 90 content channels
(18 content channels per 5 RF channels) are in a second frequency band, a POSITA
would have been motivated to implement Zhang such that the target RF channels
Ci-C, are selected from both bands to increase the total number of accessible content
channels. /d. A POSITA would have wanted to increase the number of accessible
content channels to attract subscribers and increase revenue. /d.

A POSITA would have had a reasonable expectation of success in
implementing Zhang such that the target RF channels C;-C, are non-contiguous
because doing so does not involve any structural change to Zhang’s system or any
additional steps. Id., §113. Zhang’s system already receives an RF signal that,
according to Zhang (Ex. 1013, [0048]), covers different frequency bands and

comprises target RF channels C;-C, and unwanted channels that need not be
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contiguous. Ex. 1002, q113. Each of the target RF channels Ci-C, is selected by
setting a target frequency of one of Zhang’s NCOs 310(1...n). Ex. 1013, [0032].
Each target frequency is set to a characteristic frequency of a desired RF channel in
the RF signal. /d. Whether an RF channel is desired is the result of a subscriber’s
choice. Id., [0028]. Zhang’s system does not influence the subscriber’s choice, and
is indifferent as to whether the desired RF channels are contiguous or not. Ex. 1002,
113. Zhang’s system can select non-contiguous RF channels just as easily as it can
select contiguous channels. /d.

For the reasons above, Zhang discloses and renders obvious [1B].

In this section above, Zhang’s target RF channels C;-C, were mapped to the
claimed “desired channels.” Alternatively, Zhang’s selected RF channels Di-D, are
the claimed “desired channels.” Ex. 1002, §114. Zhang discloses that selector 240
“selects one or more of the RF channels D; to Di from one or more of the digital RF
channels C; to C,.” Ex. 1013, [0028]. This includes instances where the number of
selected RF channels D1-Dn is less than the number of target RF channels Ci-C, and
there are multiple unselected RF channels. Ex. 1002, q114. In such instances, the
multiple unselected RF channels are the claimed “undesired channels.” /d.

Further, when disclosing that selector 240 “selects one or more of the RF
channels D1 to Di from one or more of the digital RF channels C; to C,,” Zhang

discloses numerous embodiments. Ex. 1013, [0028]; Ex. 1002, 9115. The
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embodiments include any set of the RF channels Ci-C, being selected for the RF
channels Di-Dn, including embodiments in which selected RF channels Di-Dn, are
non-contiguous. Ex. 1013, [0028], [0048] (explaining that a POSITA recognizes
many variations and “RF channels need not be contiguous”); Ex. 1002, q115. For
example, a POSITA would have understood that Zhang’s disclosure covers selected
RF channels Dy and D2 being RF channels C; and C4. Ex. 1002, §115. In this case,
selected RF channels D and D2 (an example of the claimed “desired channels™) are
non-contiguous because they do not include the intermediate channels C2 and C3
(an example of the claimed “undesired channels”). /d.

To the extent it is argued that Zhang does not expressly disclose the selected
RF channels Di-Di being non-contiguous, a POSITA would have also found this
condition obvious for the same reasons discussed above for why the target RF
channels Ci-C, obviously would have been non-contiguous. /d., §116. Additionally,
a POSITA would have been motivated to cause Di-Dn, to be selected such that they
are non-contiguous because a POSITA would have wanted to avoid demodulating
RF channels among C:-C, that a subscriber is not interested in or not subscribed to
receive. Id. The subscriber is apathetic regarding the continuity of RF channels
carrying content channels and would have been interested in or subscribed to content
channels carried on non-contiguous RF channels. /d. Further, a POSITA would have

been motivated to configure Zhang to demodulate only selected channels Di-Di, (not
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all Ci-Cm) because it conserves resources (e.g., power), reduces costs, and speeds
up delivery of content channels to subscribers. /d.; Ex. 1013, [0009], [0026], [0028]-
[0029]; Ex. 1079, Abstract, 1:5-8, 2:13-22.

Moreover, a POSITA would have understood that Zhang does not limit the
channels D1-Dn to be in a particular order corresponding to the channels Ci-C,. Ex.
1002, q117. For example, channels D1 and D2 do not have to be channels C; and C2,
respectively. Id. Zhang’s disclosure includes channel D2 being channel C4 or any
other channel among C; to C,. Id. Also, because “the RF channels need not be
contiguous” (Ex. 1013, [0048]), a POSITA would have found it obvious to operate
Zhang’s system to select channels Di-Dy, from those non-contiguous RF channels
such that selected RF channels Di-Di, were non-contiguous too. Ex. 1002, 117. A
POSITA would have understood that the scenario in which the selected RF channels
Di-Dn are non-contiguous is one obvious result of selecting channels from among
non-contiguous channels. /d.

With respect to this alternative mapping, a POSITA would have had a
reasonable expectation of success in implementing Zhang such that the selected RF
channels Di-Dy, are non-contiguous because doing so does not involve any structural
change to Zhang’s system or any additional steps, as described above. Id., q118.
Zhang’s selector 240 is already configured to select any subset of the RF channels

Ci-C, in the RF input signal. /d. The condition that the selected RF channels Di-Dn,
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are non-contiguous is merely the result of not selecting some of the RF channels C;-
Cn. 1d.

In sum, Zhang discloses and teaches receiving, by the input terminal, the RF
signal comprising broadcast RF channels, the broadcast RF channels comprising
target RF channels Ci-C, (or alternatively selected RF channels Di-Dn) and
unwanted channels (or alternatively channels from Ci-C, not selected for Di-Dn),
wherein the target RF channels Ci-C, (or alternatively selected RF channels Di-Dn)
are non-contiguous, thereby disclosing and teaching [1B] in multiple ways. /d.,
19119-120.

c. [1C] “processing, by a radio front end coupled to the
input terminal, the input signal to generate a processed
input signal;”

Zhang discloses down-converter 210 (claimed “radio front end”) coupled to

the input terminal (claimed “input terminal”):
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Ex. 1013, Fig. 2 (annotated)
Ex. 1013, [0023]-[0024]; Ex. 1002, §121. Zhang’s down-converter 210 is a radio
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front end because it first receives and processes the RF (radio frequency) signal
before the RF signal is demodulated, just as the 275 patent’s radio front end 210
receives and processes the RF input signal 102 before demodulation. Compare Ex.
1013, [0023]-[0026], [0045], Fig. 2 with Ex. 1001, 4:42-6:19, Fig. 2; Ex. 1002,
19122-123.

The down-converter 210 “shifts the multi-channel analog RF signal to a lower
frequency band.” Ex. 1013, [0025]. This down-shifting of the RF signal (claimed
“processing...the input signal”) generates a down-converted signal (claimed
“processed input signal”). Ex. 1013, [0025]-[0027]; Ex. 1002, 99122, 125. This
down-shifting by Zhang’s down-converter 210 is the same as the zero-IF or low-IF
down-mixing performed by the ’275 patent’s radio front end 210. Compare EX.
1013, [0025]-[0026] with Ex. 1001, 2:10-12, 2:64-3:1, 4:65-5:47; Ex. 1002, 99123-
124. Thus, Zhang discloses [1C].

d. [1D] “digitizing, by an analog-to-digital converter

(ADC) coupled to the radio front end, the processed
input signal to generate a digitized signal;”

Zhang discloses (claimed “analog-to-digital converter’) coupled to

the down-converter 210 (claimed “radio front end”):
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Ex. 1013, Fig. 2 (annotated)
Ex. 1013, [0027], Fig. 2; Ex. 1002, 9126. ADC 220 digitizes the down-converted
signal (claimed “processed input signal” (see § VII.A.1.c, supra)) to generate a multi-
channel digital RF signal (claimed “digitized signal”). Ex. 1013, [0027], [0042],
claims 8, 28; Ex. 1002, 49126-127. Thus, Zhang discloses [1D].
e. [1E] “selecting, by a digital frontend (DFE) coupled to

the ADC, the plurality of desired channels from the
digitized signal; and”

Zhang discloses demultiplexer 230 (claimed ‘“digital frontend (DFE)”)
coupled to (claimed “ADC”) and selecting the target RF channels Ci-C,
(claimed “desired channels” (see §VII.A.1.b, supra)) from the multi-channel digital

RF signal (claimed “digitized signal” (see §VII.A.1.d, supra)):
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Ex. 1013, Fig. 2 (annotated)
Ex. 1013, [0028]-[0032], [0042], Fig. 2; Ex. 1002, 49128-130. Zhang’s digital

channel demultiplexer 230 is a digital frontend because it processes digital
signals—specifically the multi-channel digital RF signal—before demodulation, just
as the ’275 patent’s digital frontend processes digital signals before demodulation.
Compare Ex. 1013, [0028]-[0032], [0045], Fig. 2 with Ex. 1001, 5:56-6:19, Fig. 2;
Ex. 1002, 94129-31.

Demultiplexer 230 receives the multi-channel digital RF signal from ADC
220 and selects, from this signal, a number “n” of target RF channels C-C,, each
having a unique characteristic frequency that matches a “target” frequency. Ex.
1013,[0028], [0030]-[0032], claims 1, 2, 10-11, 13, 17, 21, 23, 27-28, 30, 33-34, 36,
41, Figs. 2-3; Ex. 1002, 9130. The target RF channels Ci-C, selected are those that
“contain content channels that are selected or used by a subscriber.” Ex. 1013,

[0028], [0030]-[0032], [0042], claims 34, 36-41; Ex. 1002, 9130.
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As shown below, Zhang uses the same technique for selecting target RF
channels C;-C, that the 275 patent uses for selecting desired channels: first using a
bank of complex mixers to frequency-shift the multi-channel digital RF signal so
that each mixer shifts a different target/desired channel to baseband (0 Hz), and then
using low pass filters to filter out the undesired channels so that only the

target/desired channels remain:
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Ex. 1013, Fig. 3 (annotated) Ex. 1001, Fig. 2 (annotated)
Ex. 1002, q9131-134; Compare Ex. 1001, 3:3-7, 6:8-7:15 with Ex. 1013, [0027],
[0030]-[0032]. For these reasons, Zhang discloses [1E]. Ex. 1002, q135.

In this section above, Zhang’s demultiplexer 230 alone was mapped to the
claimed “digital frontend (DFE)” and Zhang’s target RF channels Ci-C, were
mapped to the claimed “desired channels.” Alternatively, Zhang’s demultiplexer 230
in combination with all or part of digital selector 240 is the claimed “digital frontend
(DFE)” and Zhang’s selected RF channels Di-Dy, are the claimed “desired channels”

(see §VII.A.1.b, supra). Ex. 1002, 4136. The combination of the demultiplexer 230
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and selector 240 is coupled to and selects (after first selecting target RF

channels C;-C,) the from the multi-channel digital RF signal
output by
200 260
e [
230 240 250(1)
/ Cl / Dl /.
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and
. FEC Digital
/.210 /-220__ Digital — Transport
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O— | Digita _,._._t‘———
and Converter e P e 250(2)
Bandpass
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= Cn ‘ Demodulator
and |
i | FEC
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Ex. 1013, Fig. 2 (annotated)
Id., 9136-139; Ex. 1013, [0028]-[0032], [0042], Fig. 2. The combination of the

digital channel demultiplexer 230 and digital selector 240 is also a digital frontend
because it processes digital signals—specifically the multi-channel digital RF
signal—before demodulation, just as the 275 patent’s digital frontend processes
digital signals before demodulation. Compare Ex. 1013, [0028]-[0032], [0042],
[0045], Fig. 2 with Ex. 1001, 5:56-6:19, Fig. 2; Ex. 1002, 9137.

In sum, Zhang discloses selecting, by demultiplexer 230 (or alternatively the
combination of demultiplexer 230 and selector 240) coupled to ADC 220, the target
RF channels Ci-C, (or alternatively selected RF channels Di-Dn) from the multi-
channel digital RF signal output by ADC 220, thereby disclosing [1E] in multiple

ways. Ex. 1002, q140.
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f. [1F] “outputting, by the DFE, the selected plurality of
desired channels to at least one demodulator as a
digital datastream, wherein the demodulator extracts
information encoded in the digital datastream.”

Zhang discloses demultiplexer 230 (claimed “DFE”) outputting the target

RF channels C-C, (claimed ‘“selected plurality of desired channels” (see

§VIL.A.l.e, supra)) as a digital datastream to one or more demodulators 250(1)-

250(m) (claimed “at least one demodulator’) via selector 240:

3 240
Y i Cl [
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210 ' W Digit: o nxm
RF Frequency High Speed Channel Selector
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O— Digital
and Converter
Bandpass
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Ex. 1013, Fig. 2 (annotated)
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Demodulater
and
Dm FEC
e 250(m)

Ex. 1013, [0028]-[0029], [0042], Fig. 2; Ex. 1002, §9141-142. Selector 240 selects

channels D-Dy, (which comprise any or all of target RF channels C;-C,) to feed

the target RF channels C-C, as a digital datastream to demodulators 250(1)-

250(m). Ex. 1013, [0028]-[0029], [0038]-[0039], [0047], claims 2-4, Figs. 2, 5; Ex.

1002, 9143. In the disclosed embodiment where m=n, all of the target RF channels

Ci-C, are fed to demodulators 250(1)-250(m). Ex. 1013, [0028]-[0029], [0038]-

[0039], claims 2-4, 31-32; Ex. 1002, 9143.
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Zhang’s Figure 5 provides an example of selector 240, showing how it feeds

(e.g., time multiplexes) the target RF channels C;-C, through one or more data

buses 520:
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Ex. 1013, Fig. 5 (annotated)
Ex. 1013, [0038]-[0039], Fig. 5; Ex. 1002, 94144-146. Because each target RF

channel C;-C, is fed through a data bus and comprises digital data (e.g., a series of
bits) for one or more content channels (e.g., providing video data streams), the target
RF channels are output as a digital datastream. Ex. 1013, [0024], [0028]-[0029],
[0038]-[0042], [0044], claim 3; Ex. 1002, 9145.

Moreover, Zhang’s demodulators 250(1)-250(m), like the °275 patent’s
demodulators, perform demodulation, which entails extracting information encoded
in the digital datastream. Compare Ex. 1013, [0005], [0007], [0011], [0029], [0042],

claim 2 with Ex. 1001, 6:13-17; Ex. 1015, 6-7 (defining demodulation as
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“reconversion of a modulated signal back into its original form by extracting the data
from the modulated carrier”); Ex. 1002, 4147. For example, Zhang’s demodulators
250(1)-250(m) recover the bits of the video content that is encoded in the target RF
channel C-C,. Ex. 1013, [0005], [0007], [0029], [0042], [0045] claim 2; Ex. 1002,
q147. For these reasons, Zhang discloses [1F].

Zhang also discloses [1F] with respect to the above-discussed alternative
mapping: mapping the combination of demultiplexer 230 and all or part of selector
240 to the claimed “DFE” and selected RF channels Di-Dy, to the claimed “desired
channels.” Ex. 1002, 148. Specifically, Zhang discloses selector 240 (part of the
claimed “DFE” in this alternative mapping) outputting the selected RE channels
D-D., through data buses as a digital datastream to one or more demodulators

250(1)-250(m):
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Ex. 1013, Fig. 2 (annotated)
Ex. 1013, [0029], [0038]-[0039], [0042], claims 2-4, Figs. 2, 5; Ex. 1002, 4148.

Because each selected RF channel Di-Dy, 1s fed through a data bus and comprises
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digital data (e.g., a series of bits) for one or more content channels (e.g., providing
video data streams), the selected RF channels are output as a digital datastream. Ex.
1013, [0024], [0028]-[0029], [0038]-[0042], [0044], claim 3; Ex. 1002, 9149.

In sum, Zhang discloses outputting, by demultiplexer 230 (or alternatively the
combination of demultiplexer 230 and selector 240), the target RF channels C;-C,
(or alternatively selected RF channels Di-Dn) to one or more demodulators 250(1)-
250(m) as a digital datastream, wherein the demodulators 250(1)-250(m) extract
information (e.g., video content) encoded in the digital datastream, thereby
disclosing [1F] in multiple ways. Ex. 1002, 49150-151.

For the reasons stated above, Zhang anticipates (ground A) and renders
obvious (ground B) claim 1.

2. Dependent Claims 2-3 and 12-13

[2] /[12] “The [method of claim 1, wherein the DFE
outputs]/[television receiver device of claim 11,
wherein the DFE is operable to output] the digital
datastream via a serial interface.”

[3] /[13] “The [method of claim 1, wherein the DFE
outputs]/[television receiver device of claim 11,
wherein the DFE is operable to output] the digital
datastream via a parallel interface.”

As discussed above (see §VII.A.l.e-f, supra), Zhang’s demultiplexer 230
alone, or in combination with all or part of selector 240, discloses the claimed
“DFE.” In each case, these components select channels Ci-C, and output any or all

of these channels to one or more demodulators 250 via one or more data buses 520
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(shown in Figure 5), and thus also meet the additional limitations of claims 2/12 and
3/13. Ex. 1013, [0029], [0038]-[0039], Figs. 2, 5; Ex. 1002, 99152-154, 190-192.
Zhang’s digital datastream for the target RF channels Ci-C, or for the selected RF
channels Di-Dn discloses the claimed “digital datastream.” See §VII.A.1.1, supra.

Zhang’s demultiplexer 230 outputs the digital datastream for the target RF
channels Ci-C, via selector 240 (exemplified in Figure 5). Ex. 1013, [0028]-[0029],
[0038]-[0040], Fig. 5. Selector 240 includes a bus selector 510 that transfers the
target RF channels C;-C, on the same data bus 520 (serially) or on different data
buses 520 (in parallel), and thus discloses both the claimed “serial interface” and the
claimed “parallel interface.” Ex. 1013, [0038]-[0039], Fig. 5. Specifically, Zhang
describes data buses 520 being used to: 1) send channels Ci-C, across one bus “with
the use of time division multiplexing,” and/or 2) send channels C;-C, “through
different data buses.” Ex. 1013, [0038]-[0039], Fig. 5; Ex. 1002, 4155.

These two scenarios are illustrated below. As shown on the left, one bus (e.g.,
Data Bus 1) receives data from each RF channel C;-C, (represented by green blocks
with different cross hatch patterns) and sends the data sequentially in different time
intervals (i.e., time division multiplexing). Ex. 1013, [0038]-[0039]; Ex. 1016, 79-
80 (Figure 6-25); Ex. 1002, q155. As shown on the right, data for each RF channel
Ci-C, 1s sent through a separate data bus. Ex. 1013, [0038]-[0039]; Ex. 1016, 79-80

(Figure 6-25); Ex. 1002, 9155.
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Ex. 1013, Fig. 5 (annotated)

Zhang’s teaching of demultiplexer 230 (alone or with part of selector 240)
outputting channels C;i-C, as a digital datastream via one data bus of selector 240
using time-division multiplexing discloses that the DFE outputs “the digital
datastream via a serial interface,” as recited in claims 2/12, while Zhang’s teaching
of demultiplexer 230 (alone or with part of selector 240) outputting channels C;-C,
as a digital datastream via multiple data buses of selector 240 (e.g., one per channel)
discloses that the DFE outputs “the digital datastream via a parallel interface,” as
recited in claims 3/13. Ex. 1013, [0038]-[0039]; Ex. 1002, 99156-159 (citing Ex.
1014, 30:31-42, 31:15-22; Ex. 1016, 79-80; Ex. 1017, 354-355). A POSITA would
have understood that these two scenarios teach the use of a “serial interface” and
“parallel interface,” respectively, as those terms were known in the art. Ex. 1002,
9157-158 (citing Ex. 1016, 31-34, 48-51, 79-80, Figure 6-25).

In addition, where the combination of demultiplexer 230 and all of selector

240 is the “DFE” and form the “digital datastream”
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(see §VIL.A.1.f, supra), Zhang also discloses claims 3/13 because selector 240
outputs channels D-D,, via parallel lines (e.g., buses) to respective demodulators

250(1)-250(m), as shown in Figure 2:
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Ex. 1013, Fig. 2 (annotated)
Ex. 1013, [0029], [0042], claims 2-4, Figs. 2, 6; Ex. 1002, 9160.

To the extent Patent Owner argues that Zhang does not disclose serial and
parallel interfaces, implementing Zhang’s demultiplexer 230 and/or selector 240 to
output the RF channels (either Ci-C, or D1-Dn) via either interface would have been
obvious as one of two conventional design choices that were well-known and used
by POSITASs in integrated circuits designs at the time. Ex. 1002, q161; Ex. 1014,
30:31-42, 31:15-22; Ex. 1016, 79-80; Ex. 1017, 354-355. As the 275 patent
concedes, outputting a digital data steam via serial (claims 2/12) or parallel (claims

3/13) interfaces were “commonly known methods.” Ex. 1001, 7:16-20. At least in
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view of this Applicant Admitted Prior Art (AAPA), Zhang alone renders claims 2/12
and 3/13 obvious. Ex. 1002, q161.

Finally, Zhang’s circuit would have been implemented “using standard-
process CMOS” (Ex. 1013, [0044], [0048]), which a POSITA would have
understood means that Zhang’s circuit transmits bits over multiple separate wires (a
parallel interface) or over one wire (a serial interface). Ex. 1016, 79-80 (Figure 6-
25); Ex. 1002, 99157-158, 161. A POSITA implementing the Zhang circuit in
CMOS would have selected either or both of these options, both being obvious to
try as identified, predictable choices having a high expectation of success. Ex. 1002,
9976-77, 157-158, 161.

Thus, Zhang anticipates (ground A) and renders obvious (ground B) claims
2/12 and 3/13.

3. Dependent Claims 5 and 15

[5])/[15] “The [method of claim 1]/[television receiver
device of claim 11], wherein the extracted information
is stored for use in a digital video recorder (DVR).”

Zhang discloses that its system provides a front-end for a personal video
recorder (PVR). Ex. 1013, [0045], Fig. 8 (showing PVR storage); Ex. 1002, q9162-
163. This means the information (e.g., video content) extracted from the RF channels
D1-Dm by Zhang’s demodulators 250 (see §VII.A.1.f, supra) is for use in a PVR

(claimed “digital video recorder (DVR)”) which stores such data for playback. Ex.
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1002, q163. A PVR is another name for (or type of) a DVR. Id., §164; Ex. 1051,
[0018].

To the extent there i1s a difference between a PVR and DVR, it would have
been obvious, given Zhang’s teaching of using its extracted data for a PVR, to also
or instead use that data for a DVR. Ex. 1002, 9164. A POSITA would have been
motivated to do this because a POSITA would have wanted Zhang’s system to be
more usable and practical (e.g., usable with various models of DVRs owned by
various subscribers). /d. And, a POSITA would have had a reasonable expectation
of success because sending data to a DVR that was being sent to a PVR is a simple
substitution of one known element for another that performs the same video storage
and playback function. /d.

Thus, Zhang anticipates (ground A) and renders obvious (ground B) claims
5/15.1d., 99162-164, 193-194.

4, Dependent Claims 7-10 and 17-20

[7] /[17] “The [method of claim 1]/[television receiver
device of claim 11], wherein the plurality of desired
channels comprises at least one television channel.”

[8] /[18] “The [method of claim 1]/[television receiver
device of claim 11], wherein the plurality of undesired
channels comprises at least one television channel.”

[9] /[19] “The [method of claim 1]/[television receiver
device of claim 11], wherein the broadcast channels
comprise satellite broadcast channels.”

[10] /[20] “The [method of claim 1]/[television receiver
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device of claim 11], wherein the broadcast channels
comprise cable broadcast channels.”

Zhang discloses that the multi-channel analog RF signal—the input signal of
claim 1 that comprises desired and undesired broadcast channels (see §VII.A.1.b,
supra)—-can be sourced by a variety of systems such as satellite systems, terrestrial
TV systems, cable systems, etc.” Ex. 1013, [0023], [0041]. Zhang’s system is
designed “to handle multi-channel satellite, terrestrial TV (NTSC, ATSC, DVB-T,
etc), and cable downstream signals.” Ex. 1013, [0029]. Thus, Zhang discloses
embodiments in which the channels of Zhang’s multi-channel analog RF signal are
satellite broadcast channels, television broadcast channels, cable broadcast channels,
etc. Ex. 1002, q166.

Regarding claims 7/17, in embodiments where Zhang’s multi-channel analog
RF signal is sourced by “terrestrial TV systems,” Zhang’s target RF channels Ci-C,
and Zhang’s selected RF channels Di-Dy, (each set alternatively being the claimed
“desired channels” (see §VII.A.1.b, supra)) both comprise “at least one television
channel,” as claimed. Ex. 1013, [0023], [0029], [0041]; Ex. 1002, 99165-168.

Regarding claims 8/18, in embodiments where Zhang’s multi-channel analog
RF signal is sourced by “terrestrial TV systems,” Zhang’s unwanted channels that
were not included among C;-C, and Zhang’s unselected channels that were not

included among D;-Dn (each set alternatively being the claimed ‘“undesired
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channels” (see §VII.A.1.b, supra)) both comprise “at least one television channel,”
as claimed. Ex. 1013, [0023], [0029], [0041]; Ex. 1002, §9169-172.

Regarding claims 9/19, in embodiments where Zhang’s multi-channel analog
RF signal is sourced by “satellite systems,” Zhang’s RF channels within the multi-
channel analog RF signal (claimed “broadcast channels” (see §VII.A.1.b, supra))
comprise ‘“satellite broadcast channels,” as claimed. Ex. 1013, [0023], [0029],
[0041]; Ex. 1002, 99173-174.

Regarding claims 10/20, in embodiments where Zhang’s multi-channel
analog RF signal is sourced by “cable systems,” Zhang’s RF channels within the
multi-channel analog RF signal (claimed “broadcast channels” (see §VII.A.1.b,
supra)) comprise “cable broadcast channels,” as claimed. Ex. 1013, [0023], [0029],
[0041]; Ex. 1002, 44[175-176.

Thus, Zhang anticipates (ground A) and renders obvious (ground B) claims 7-
10 and 17-20. Ex. 1002, 99165-176, 197-202.

5. Independent Claim 11

Claim 11 recites a television receiver device with the same components and
functions thereof that were recited in method claim 1. Ex. 1002, 4177. Thus, Zhang
anticipates and renders obvious [11A]-[11F] for the same reasons discussed above
for [1A]-[1F], respectively. See §VII.A.1, supra. Zhang’s demodulation circuit (e.g.,

multi-channel demodulator 200), and/or any television receiver that includes it, is
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the claimed “television receiver device.” Ex. 1013, Abstract, [0004], [0023]-[0025],
[0041], [0044]-[0047] (disclosing “a wide-band receiver” using the demodulation
circuit); Ex. 1002, 99178-179. Zhang’s demodulation circuit comprises an input
terminal for receiving the RF signal (claimed “input terminal”), down-converter 210
(claimed “radio front end”), ADC 220 (claimed “ADC”), demultiplexer 230
(claimed “digital frontend”), and selector 240 (alternatively part of, with the
demultiplexer 230, the claimed “digital frontend”). Ex. 1002, §9180-189.

B. Ground C: Claims 2, 3, 12, and 13 are Rendered Obvious by
Zhang-Pandey

1. Dependent Claims 2 and 3

To the extent Zhang does not anticipate or render obvious claims 2 and 3,
Zhang in view of Pandey (“Zhang-Pandey”) teaches these claims. Ex. 1002, 49203-
204.

Pandey teaches creating specific serial and parallel interfaces when
implementing a digital circuit design (such as Zhang’s digital demodulation
circuitry) on a field programmable gate array (FGPA) or application-specific
integrated circuit (ASIC) chip. Ex. 1014, Abstract, 1:15-55, 2:4-12. The process
involves partitioning functional blocks (such as Zhang’s demultiplexer 230, selector
240, and demodulators 250) to different regions of an integrated circuit chip (e.g.,

301, 303, 305, 307 in Figure 3 below) and assigning wire traces (e.g., 351, 353, 355,
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357) to interconnect the partitioned blocks. Ex. 1014, 1:56-60, 2:6-12, 2:64-3:5,

6:10-15, 11:6-19, 13:33-14:7; Ex. 1002, 9205.
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Ex. 1014, Fig. 3

Pandey recognizes that the number of signals (nets) between functional blocks
may exceed the number of traces available inside a chip, and that in such cases,
multiple signals must be time-multiplexed (i.e. transmitted serially) over a single
trace. Ex. 1014, 10:24-53, 10:58-11:5, 29:44-58, 30:31-42. For example, as shown
below, a plurality of parallel signals from logic block A 1613 in a first partition are
multiplexed by multiplexer 1615 onto a single trace 1605, and then demultiplexed
back into parallel signals input to logic block B 1623 in a second partition. Ex. 1014,

30:31-52, Fig. 37; Ex. 1002, 9206.
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Pandey’s process optimizes the partitioning of blocks based on reducing the
multiplexing ratio of wires to signals required between partitions. Ex. 1014, 5:50-
53, 6:11-15, 6:44-53, 7:13-19, 29:44-30:9, 30:53-31:12, 31:56-63, Figs. 38-39.
Pandey’s optimization produces layouts that time-multiplex signals through a serial
interface between partitions, and other layouts that send signals via individual
dedicated traces with no multiplexing (i.e., a parallel interface). Ex. 1014, 31:15-22,
32:7-15. Thus, Pandey teaches both serial and parallel interfaces for transferring
signals between digital functional blocks, with the selection between the two
interfaces simply being dependent upon the area and interconnect resources of a

particular integrated chip. Ex. 1014, 11:6-19, 13:33-55, 31:20-22, 32:12-15, Figs. 2-
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3; Ex. 1002, 9207. Accordingly, in one example of Zhang-Pandey, Zhang’s
demultiplexer 230 (alone or with selector 240) would have output channels C;-C,
(or alternatively Di-Dm) as a digital datastream to demodulators 250 via a serial
interface (like Pandey’s single trace 1605), thereby teaching claim 2. Ex. 1002, 4208.
In another example of Zhang-Pandey, Zhang’s demultiplexer 230 (alone or with
selector 240) would have output channels Ci-C, (or alternatively Di-Dn) as a digital
datastream to demodulators 250 via a parallel interface (like Pandey’s parallel
traces), thereby teaching claim 3. Ex. 1002, 4208.

A POSITA would have been motivated to apply Pandey’s dedicated (i.e.,
parallel) and/or time-multiplexed (i.e., serial) interconnection to the interconnection
between Zhang’s demultiplexer 230, digital selector 240, and/or demodulators 250
because Pandey provides a useful, ubiquitously well-known way to make such
connections with serial and parallel interfaces and Zhang calls for implementing
these digital components on a chip and they need to be connected for Zhang’s system
to function properly. Ex. 1002, 9209. Also, Zhang teaches optimizing the real estate
needed for implementing the digital portion of its system on a single chip, and the
process described in Pandey would have beneficially supported this optimization.
Ex. 1013, [0029], [0037], [0044], [0047]-[0048]; Ex. 1014, 1:20-2:12, 6:10-15; Ex.
1002, 4209. A POSITA would have sought ways to reduce the area needed for

implementing Zhang on a chip and would have looked to Pandey’s optimization
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process. Ex. 1002, 9209. In doing so, a POSITA would have understood that Pandey
teaches using either serial or parallel interfaces for connecting digital components
and would have found it obvious to apply either type of interface to transfer the
digital datastream output from Zhang’s demultiplexer 230 and/or selector 240 to
Zhang’s demodulators 250. Id.

Zhang-Pandey, which uses parallel and/or serial interfaces to send Zhang’s
datastream from demultiplexer 230 and/or selector 240 to demodulators 250, is the
predictable result of combining prior art elements (Zhang’s circuit design and
Pandey’s parallel and serial interconnections in an integrated circuit chip) according
to known methods (Pandey’s process for implementing circuit designs with parallel
and serial interfaces). Id., 99210-211. Zhang-Pandey also merely entails using
Pandey’s known technique for transferring data via serial or parallel wire traces in
an integrated circuit to improve Zhang’s similar integrated circuit in the same way
Pandey applies its technique. /d.

Further, a POSITA would have had a reasonable expectation of success,
because Pandey’s optimization utilized processes, such as floor planning,
partitioning, and trace routing, that were standard and well within a POSITA’s skill
set. Ex. 1014, 1:20-2:38; Ex. 1002, 4211. A POSITA would have been familiar with
implementing serial and parallel interfaces to transfer data between circuit

components. Ex. 1001, 7:16-20; Ex. 1002, 9976-78, 211.
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2. Dependent Claims 12 and 13

Claims 12 and 13 are identical to claims 2 and 3, respectively, but depend on
the “television receiver device of claim 11” and recite that “the DFE is operable to
output.” Thus, claims 12 and 13 are rendered obvious by Zhang-Pandey for the same
reasons discussed above for claims 2 and 3. See §VIL.B.1, supra; Ex. 1002, 99212-
213.

C. Ground D: Claims 2 and 12 are Rendered Obvious by Zhang-
Zhang 933

To the extent Zhang does not anticipate or render obvious claims 2 and 12,
Zhang in view of Zhang *933 (“Zhang-Zhang *933”) teaches these claims. Ex. 1002,
1214.

Zhang ’933 discloses a multi-channel demodulator including a single
demodulation engine 44 for processing data from multiple RF channels by

processing the data for one channel at a time:

50



Channel Status Memory

- . S . W - . - - -f
o g = 1

228 24 26 28 30 32
L a - s . —2 225 [ Match Filer W '
Tirnin Equalizer
anc || Buffer || AGC || Buffer . Recovery || Carer e | |
| l l Recovery J .
KZ?D 38 -——-b—---——l-—-—-—--—-——J
L
Digital
ADC ‘r:?ner Channel
Selector
22¢ ~40
Channel
ADC Switch
Control
FIG. 3

Ex. 1077, Fig. 3 (annotated)
Ex. 1077, Abstract, [0006]-[0007], [0009], [0018], [0022]-[0026], [0028]; Ex. 1002,

9215-216. Zhang ’933 also teaches a number of serial interfaces (e.g., the single
“Data Out” line from Figure 6 showing the FIR filter used in digital tuner 24, or the
single line from buffer 30 to channel switch control 40 in Figure 3) along the path
for transferring the digital data of the RF channels from digital tuner 24 to
demodulation engine 44. Ex. 1077, [0021]-[0026], [0028]-[0029]; Ex. 1002, 99216,
220.

It would have been obvious to modify Zhang’s circuit to use a single
demodulator (like Zhang ’933’s demodulation engine 44), instead of Zhang’s
multiple demodulators 250(1)-(m), to demodulate the selected RF channels D1-Dn.
Ex. 1002, 9217. For example, it would have been obvious to replace Zhang’s
multiple demodulators 250(1)-(m) with a single demodulator (like Zhang *933’s

demodulation engine 44) that demodulates selected RF channels Di-Dn, one at a
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time. /d. As part of such combination, a POSITA would have connected Zhang’s
selector 240 to the single demodulator via a serial interface because a serial interface
was a well-known interface for connecting one component to another and a POSITA
would have readily recognized it as a solution for feeding the channel data for one
channel at a time to the single demodulator. /d. (citing Ex. 1076, 6:50-58, Fig. 4).
Accordingly, in Zhang-Zhang 933, demultiplexer 230 and selector 240 together
(claimed “DFE”) output, or are operable to output, channels Di-Dn as a digital
datastream via a serial interface to a single demodulator, thereby teaching claims 2
and 12. Ex. 1002, 4217.

A POSITA would have been motivated to carry out the Zhang-Zhang 933
combination to use a single demodulator and serial interface for sending channel
data thereto because using a single demodulator (instead of multiple demodulators)
and a single-wire serial interface (instead of a multi-wire parallel interface) reduces
the amount of circuitry in the system. /d., §218. The reduced amount of circuitry
translates into reduced costs, reduced use of space on the chip, and reduced power
consumption. /d. These benefits would have motivated a POSITA to arrive at Zhang-
Zhang ’933. Id. Indeed, Zhang provides express motivation for a POSITA to reduce
the size of the circuit on the chip and to reduce power consumption and costs by
reducing the number of circuit elements needed. Ex. 1013, [0008], [0026], [0037];

Ex. 1002, 9218. Zhang 933 also teaches that a single demodulator reduces costs and
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improves efficiency and scalability, and therefore also provides motivation for
Zhang-Zhang 933. Ex. 1077, [0003], [0005], [0007], [0009]; Ex. 1002, 4218.

A POSITA would have expected success in Zhang-Zhang ’933 because
implementing a serial interface to transfer data between circuit components was
“commonly known.” Ex. 1001, 7:16-20; Ex. 1002, 4219.

D. Ground E: Claims 4 and 14 are Rendered Obvious by Zhang-
Mirabbasi’

“The [method of claim 1/television receiver device of
claim 11], wherein the ADC comprises:

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

a second ADC configured to generate a digital
quadrature signal.”

While Zhang’s Figure 2 circuit is “exemplary” (Ex. 1013, [0023]), Zhang does
not expressly disclose ADC 220 (claimed “ADC” (see §VIL.A.1.d, supra))

comprising two separate converters for generating in-phase and quadrature signals,

> Although Zhang-Mirabbasi (the combination for Ground E) is relied on for all of
claims 4, 11-15, and 17-20, only claims 4 and 14 are addressed here. Zhang-
Mirabbasi is discussed again below in case some terms are given means-plus-

function constructions. See §VIIL.F.2, infra.
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as required in claims 4 and 14. Ex. 1002, 49221-223. Zhang in view of Mirabbasi
(“Zhang-Mirabbasi”), however, teaches these claims.

Mirabbasi provides a tutorial of known RF receiver architectures used for
receiving digitally-modulated RF signals. Ex. 1018, 4, 11; Ex. 1002, 4224. As shown
below (which is a composite of Zhang’s Figures 2 and 3 alongside Mirabbasi’s
Figure 10), Mirabbasi depicts a “Low-IF Receiver” having the same architecture as
that in Zhang, which includes a RF analog frontend (red) that performs frequency
downconversion of the analog input to an intermediate frequency (IF), followed by
an analog-to-digital converter ( ) that digitizes the analog IF signal, followed by
a digital multiplexer (purple) that further downconverts the digitized signal to a
baseband signal, which is then processed by additional digital circuitry to
demodulate the signal and recover the modulated data. Ex. 1018, 9-10, Fig. 10; see
also Ex. 1025, 272, 279-280; Ex. 1034, 54-63; Ex. 1013, [0023]-[0029], Fig. 2; Ex.

1002, 79224-225.
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and each bank of complex multipliers 320(1...n) of demultiplexer 230 with
Mirabbasi’s corresponding circuitry, as shown above. Ex. 1002, 99224-228. This
Zhang-Mirabbasi combination results in Zhang’s ADC 220 having two ADCs like
Mirabbasi—one (claimed “first ADC”) for generating a digital in-phase signal
(dashed blue line) from an analog in-phase signal (solid blue line) and another
(claimed “second ADC”) for generating a digital quadrature signal (dashed light
blue line) from an analog quadrature signal (solid light blue line), thereby teaching

claims 4 and 14. Ex. 1018, 5-6 (describing mixing to produce in-phase and
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quadrature components), 137-138, Figs. 2, 10; Ex. 1002, 99227-228, 232-233; see
also §V.D, supra. Implementing Zhang based on Mirabbasi to arrive at Zhang-
Mirabbasi does not change the basic operations of Zhang’s demodulation circuit that
were relied on for claim 1. Ex. 1002, 9228. Thus, Zhang-Mirabbasi meets the
limitations of claim 1 for the same reasons that Zhang meets them as explained
above. See §VII.A.1, supra.

As described in Mirabbasi, the “low-1F” architecture (Mirabbasi’s Figure 10)
overcomes a number of issues found in other common RF receiver designs. Ex.
1018, 6-11; Ex. 1002, 9229. Its advantages include eliminating DC offset in the
baseband signals, making the sampling of the IF signal with ADCs more feasible
because the IF signal is at a lower frequency, and eliminating gain and phase
mismatches between the in-phase and quadrature signals because they are partially
downconverted and corrected digitally. Ex. 1018, 8, 138; Ex. 1002, 9229. Because
of these advantages, a POSITA would have been motivated to use Mirabbasi’s low-
IF design—e.g., its analog complex mixer (red) including first (blue circle) and
second (light blue circle) mixers, the pair of ADCs ( ), and its complex mixer
(purple box)—to implement Zhang’s corresponding receiver components as
described above. Ex. 1002, 9229. In particular, issues with DC offset are significant

in CMOS, which is a technology used by Zhang’s receiver, and thus a POSITA
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would have found Mirabbasi’s low-IF architecture, which eliminates DC offset, to
be particularly beneficial. /d.; Ex. 1013, [0044], [0048]; Ex. 1018, 8-9.

Moreover, Zhang-Mirabbasi would have been nothing more than using a
known technique (Mirabbasi’s generation of I and Q components of a
downconverted signal and performing analog-to-digital conversion on each
component before complex mixing each component) to improve a similar device
(Zhang’s receiver having the same basic architecture as Mirabbasi—downconverter
210 connected to ADC 220 connected to complex multipliers 320) in the same way
(using Mirabbasi’s low-IF receiver structures to provide its benefits as described by
Mirabbasi). Ex. 1002, 4230. Zhang-Mirabbasi also combines known elements
(Zhang’s bank of complex multipliers 320, selector 240, and demodulators 250 with
Mirabbasi’s low-IF receiver architecture including circuitry for splitting the input
RF signal into in-phase and quadrature signals and separately processing them)
according to known methods of implementing various architectures as taught by
Mirabbasi to yield predictable results (the separation of Zhang’s multi-channel RF
signal into in-phase and quadrature signals, analog-to-digital conversion of each
signal, and then demultiplexing of each signal into separate channels). /d.

Mirabbasi’s low-IF architecture uses components that were common and
well-known to a POSITA, and the basic architecture of the low-IF receiver matches

that of Zhang’s receiver, thus requiring little or no deviation in Mirabbasi’s
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implementation when applied to Zhang. /d., §231; Ex. 1025, 279-280; Ex. 1034, 63.
Further, the implementation of Mirabbasi’s receiver was taught in basic textbooks
and well within a POSITA’s skillset. Ex. 1002, 4231; Ex. 1025, 279-280; Ex. 1034,
63. For these reasons, a POSITA would have had an expectation of success in Zhang-
Mirabbasi. Ex. 1002, 4231.

E. Ground F: Claims 5-6 and 15-16 are Rendered Obvious by Zhang-
Dong

1. Dependent Claims 5 and 15

“The [method of claim 1/television receiver device of
claim 11], wherein the extracted information is stored
for use in a digital video recorder (DVR).”

To the extent Zhang does not anticipate or render obvious claims 5 and 15,
Zhang in view of Dong (“Zhang-Dong”) teaches them. 1d., 99234-238.

Dong discloses outputting demodulated digital data as a
for storage in a personal video recorder (PVR) (claimed “digital video recorder

(DVR)”):
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Ex. 1078, Fig. 1B (annotated)

1d., 99235-236; Ex. 1078, [0027], [0082], Fig. 1B. A PVR is another name for (or
type of) a DVR. Ex. 1002, 4237; Ex. 1078, [0027], [0082]; Ex. 1051, [0018].

It would have been obvious to combine Zhang and Dong such that information
extracted and output by Zhang’s demodulators 250 (claimed “extracted information”
(see §VIL.A.1.1, supra)) is stored for use in a DVR (based on Dong’s teaching of
outputting its PVR output stream for storage in its PVR), thereby teaching claims 5
and 15. Ex. 1002, 99238, 249. For example, it would have been obvious to modify
Zhang in view of Dong to store information extracted from channels D;-Dn, in a PVR
(or DVR) for subsequent use in the PVR (or DVR). /d.

A POSITA would have been motivated to carry out Zhang-Dong to store the
extracted information in a DVR because a POSITA would have wanted to make the

information (e.g., content) available at a later time (e.g., for playback of the content

after it was broadcasted). Ex. 1078, [0027]; Ex. 1002, 99238-239. Storing the
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extracted information in the DVR gives a subscriber/consumer additional playback
features (e.g., rewind, fast-forward, etc.) and the option to access the information
one or more times when it is convenient. Ex. 1002, 9239. A POSITA would have
appreciated that subscribers desire these playback features and on-demand access.
Id.; Ex. 1013, [0005]. To meet this demand and increase revenues, a POSITA would
have sought to improve the subscriber experience by offering Zhang-Dong in which
demodulated information is stored for use in a DVR. Ex. 1002, 4239; Ex. 1013,
[0044], [0048].

Zhang-Dong merely combines known elements (Zhang’s Figure 2 circuit
including demodulators 250 and Dong’s PVR/DVR) according to known methods
(Dong’s connecting of a demodulator to a PVR/DVR to provide data to be stored in
the PVR) to yield predictable results (Zhang’s demodulators 250 connected so the
output of Zhang’s demodulators 250 is stored for use in the PVR/DVR). Ex. 1002,
9240. Zhang-Dong would have been nothing more than using a known technique
(Dong’s outputting of a PVR output stream from a demodulator to a PVR/DVR) to
improve a similar device (Zhang’s Figure 2 receiver circuit having a demodulator
similar to Dong’s receiver circuit having demodulator 180) in the same way (by
outputting extracted information from Zhang’s demodulator 250 to a DVR to enable

later access to the extracted information). /d.
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A POSITA would have expected success in Zhang-Dong because connecting
a DVR to Zhang’s demodulators 250 to output information extracted from
demodulators 250 to the DVR would have been a routine skill for the POSITA. Id.,
9241; Ex. 1013, [0048]; Ex. 1078, [0026]-[0027], [0106], Figs. 1A-1B; Ex. 1001,
1:55-58.

2. Dependent Claims 6 and 16

“The [method of claim 1/television receiver device of
claim 11], wherein the extracted information is output
for a picture-in-picture display.”

Zhang’s Figure 2 circuit simultaneously demodulates multiple channels
thereby providing the foundation for offering picture-in-picture service. Zhang in
view of Dong (also “Zhang-Dong™®) clearly teaches outputting the demodulated
channels for a picture-in-picture display and thus teaches claims 6 and 16. Ex. 1002,
242.

Dong discloses a circuit, having a tuner 100 and demodulator 180, that outputs

demodulated digital data as a PNP output stream 190 (magenta) for displaying a

6 Zhang-Dong in this section (§VILE.2) refers to a combination of Zhang and Dong
that teaches claims 6 and 16 and that does not necessarily include the Zhang-Dong

combination from the prior section (§VILE.1).
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Ex. 1078, Fig. 1B (annotated)
1d., 9243; Ex. 1078, [0027], [0082], Fig. 1B. Dong’s Figure 1B also shows that a

PNP input stream 194 (which is the PNP output stream of another instance of this
circuit having another tuner) is combined with a primary viewing feed by a
video/audio controller 186 to generate an output signal 176 for providing the picture-
in-picture display on a TV. Ex. 1078, [0027]; Ex. 1002, 9244.

It would have been obvious to combine Zhang and Dong such that the
information extracted and output by Zhang’s demodulators 250 (claimed “extracted
information” (see §VII.A.1.f, supra)) is output for displaying a picture-in-picture
feed on a TV (based on Dong’s teaching of outputting its PNP output stream for
display), thereby teaching claims 6 and 16. Ex. 1002, 49245, 250. For example, it
would have been obvious to modify Zhang in view of Dong to output information

extracted from channels Di-Dn, as a PNP output stream to a controller that generates
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an output signal (like Dong’s video/audio controller 186 that generates output signal
176) for displaying a picture-in-picture feed on a TV. Id., 9245.

A POSITA would have been motivated to carry out the Zhang-Dong
combination to output the extracted information for a PNP display because a
POSITA would have wanted to enhance the subscriber’s experience by enabling a
subscriber to watch multiple television channels at the same time. Ex. 1078, [0082]
(explaining that “it may later be desired by a user...to concurrently tune into a
second signal channel, for example, for use with PnP”); Ex. 1002, 9246. A POSITA
would have appreciated that a subscriber may want to watch two different television
programs being broadcast at the same time, or that multiple people within the
subscriber’s household may want to watch different programs on the same
television. Ex. 1002, 9246. Thus, there would have been demand by subscribers for
receivers capable of providing picture-in-picture, which was a well-known feature
for addressing these situations. /d. With the goal of attracting and retaining
subscribers to increase revenues, a POSITA would have sought to improve the
subscriber experience by offering Zhang-Dong in which demodulated information
is output for picture-in-picture display. /d.; Ex. 1013, [0044], [0048].

Zhang-Dong merely combines known elements (Zhang’s Figure 2 circuit
including demodulators 250 and Dong’s circuitry including connections for carrying

a primary viewing feed and PNP viewing feed and video/audio controller 186 for

63



combining the feeds for display on a TV) according to known methods (Dong’s
processing and feeding of demodulator outputs to a TV) to yield predictable results
(a picture-in-picture display formed from the data output by two of Zhang’s
demodulators 250). Ex. 1002, 9247. Zhang-Dong also would have been nothing
more than using a known technique (Dong’s outputting a PNP output stream from a
demodulator to video/audio controller 186 that combines it with a primary viewing
feed for a picture-in-picture display) to improve a similar device (Zhang’s Figure 2
receiver circuit having a demodulator similar to Dong’s receiver circuit having a
demodulator 180) in the same way (by outputting extracted information usable for a
picture-in-picture display). /d.

A POSITA would have expected success in Zhang-Dong because using
demodulator outputs for two channels to get two feeds for a picture-in-picture
display was well-known and the combination does not involve creating any new
hardware or software. Id., 9248; Ex. 1013, [0048]; Ex. 1078, [0027], [0082], [0106],

Fig. 1B; Ex. 1001, 1:55-58.

64



F.  Alternate Arguments and Grounds based on Means-Plus-Function
Construction of “radio front end” and/or “digital frontend”

1. Alternate Arguments for Claims 11-13, 15, and 17-20 based
on Grounds A/B, for Claims 12-13 based on Ground C, for
Claim 12 based on Ground D, and for Claims 15-16 based on
Ground F

This section explains that Zhang still anticipates and renders obvious the
“radio front end” in independent claim 11 and/or “digital frontend (DFE)” in claims
11-13 if those terms are construed to be means-plus-function terms. Ex. 1002, 4251.

Radio front end. As discussed (see §VIL.A.l.c, §VIIL.A.5, supra), Zhang’s
down-converter 210 is the claimed “radio front end.” Zhang’s down-converter 210
has the same (or equivalent) structure as the radio front ends 210, 410 of the ’275
patent that are identified as potential corresponding structures (see §VI.C.1, supra).
Ex. 1002, 9252. Specifically, Zhang’s down-converter 210 multiplies the multi-
channel analog RF signal by a reference signal and therefore includes a mixer like
the *275 patent’s mixers 211, 221 in radio front end 210 and mixers 411, 421 in radio
front end 410 that multiply the RF input by a frequency signal 205, 405. Id.; compare
Ex. 1013, [0025], Fig. 2 with Ex. 1001, 4:65-5:21, 7:31-41, Figs. 2, 4. And, Zhang’s
down-converter 210 includes a bandpass filter 212 like the *275 patent’s filters 215,
225 1n radio front end 210 and filters 415, 425 in radio front end 410. Ex. 1002,

9252; compare Ex. 1013, [0026], Fig. 2 with Ex. 1001, 5:22-37, 7:41-46, Figs. 2, 4.
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Zhang’s down-converter 210 also performs the same claimed function of
“process[ing] the input signal,” as explained above (see §VII.A.1.c, supra).

Further, Zhang’s down-converter 210 and the ’275 patent’s radio front ends
210, 410 perform the same function of processing the input signal in the same way—
down-converting an analog RF input signal by multiplying the input signal with a
reference signal and then filtering—to achieve the same result of obtaining a
downconverted analog RF signal. Ex. 1002, 4253; Ex. 1013, [0025]-[0026]; Ex.
1001, 2:64-3:1, 4:43-5:47.

Digital frontend (DFE). As discussed (see §§VIL.A.1.e-f, §VIL.A.5, supra),
Zhang’s demultiplexer 230 alone or with all or part of selector 240 is the claimed
“digital frontend.” Zhang’s demultiplexer 230 has the same (or equivalent) structure
as the digital front end 230 of the ’275 patent that is identified as potential
corresponding structure (see §VI.C.2, supra). Ex. 1002, 99254-255. For example, as
shown below, Zhang’s demultiplexer 230 includes a bank of complex multipliers
320(1...n) that are each followed by one of low pass filters 330(1...n), just as the
’275 patent’s digital front end 230 includes a bank of N complex mixers 250 that

are each followed by one of low pass filters 260a-n:
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Ex. 1002, 9255; compare Ex. 1013, [0028], [0030]-[0032], Figs. 2-3 with Ex. 1001,
5:56-7:15, Figs. 2-3. Zhang’s demultiplexer 230, alone or in combination with all or
part of selector 240, also performs the same claimed functions of “select[ing] the
plurality of desired channels from the digitized signal and output[ting] the selected
plurality of desired channels to at least one demodulator as a digital datastream,”
([1T1EJ-[11F)), “output[ting] the digital datastream via a serial interface” (claim 12),
and “output[ting] the digital datastream via a parallel interface” (claim 13), as
explained above (see §§VII.A.1.e-f, §VII.A.2, supra). Ex. 1002, 9256.

Further, Zhang’s demultiplexer 230, alone or in combination with all or part
of selector 240, and the *275 patent’s digital front end 230 perform the same function
of selecting and outputting desired channels in the same way—by downconverting
a desired channel to baseband and then low-pass filtering to isolate the desired
channel—to achieve the same result of outputting a plurality of desired channels as

a digital datastream. Ex. 1002, 4257.
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Thus, Zhang (Grounds A/B) anticipates and renders obvious claims 11-13, 15,
and 17-20 (see §VIL.A, supra), Zhang-Pandey (Ground C) renders obvious claims
12-13 (see §VIL.B, supra), Zhang-Zhang *933 (Ground D) renders obvious claim 12
(see §VII.C, supra), and Zhang-Dong (Ground F) renders obvious claims 15-16 (see
§VILE, supra) for the reasons stated above, even if “radio front end” and/or “digital
frontend” are given means-plus-function constructions. Ex. 1002, 4258.

2. Alternate Arguments for Claims 11-15 and 17-20 based on
Zhang-Mirabbasi (Ground E)

If “radio front end” and/or “digital frontend” in claims 11-13 are construed as
means-plus-function terms, Zhang-Mirabbasi also teaches them. Ex. 1002, 4259.

As discussed for claims 4 and 14 (see §VIL.D, supra), Zhang-Mirabbasi
implements Zhang’s converter 210, , and each bank of complex
multipliers 320(1...n) of demultiplexer 230 with Mirabbasi’s corresponding

circuitry:
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Ex. 1002, 9260. This Zhang-Mirabbasi combination (which would have been
obvious for the reasons given above (see § VII.D, supra)) has the same or equivalent

structure as the structure given in the ’275 patent for the “radio front end” and

“digital frontend.” Id., §261.

implemented with Mirabbasi’s radio front end circuitry (red box above and below-
left) is the claimed “radio front end.” Id., §262. Mirabbasi’s radio front end circuitry
has the same (or equivalent) structure as the radio front ends 210, 410 of the ’275

patent that are identified as potential corresponding structures (see §VI.C.1, supra).
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Ex. 1002, 9262. Specifically, Mirabbasi’s radio front end circuitry includes a low-
noise amplifier (LNA) and two paths where each path includes a mixer, amplifier,
and filter, just as the 275 patent’s radio front end 210 includes LNA 202 and two
paths where each path includes a mixer 211, 221, amplifier 213, 223, and filter 215,
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Ex. 1018, Fig. 10 (annotated) Ex. 1001, Fig. 2 (annotated)
1d.; compare Ex. 1018, 7-10, Figs. 7, 10 with Ex. 1001, 4:43-5:37, 7:31-46, Figs. 2,
4. In Zhang-Mirabbasi, Mirabbasi’s radio front end circuitry processes Zhang’s
RF signal (claimed “input signal” (see §VII.A.l.c, supra)) and therefore performs
the claimed function of “process[ing] the input signal.” Ex. 1002, 9263.

Further, Mirabbasi’s radio front end circuitry and the 275 patent’s radio
front ends 210, 410 perform the same function of processing the input signal in the
same way—down-converting an analog RF input signal by multiplying the input

signal with a reference signal and then filtering—to achieve the same result of
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obtaining I and Q components of a downconverted analog RF signal. Id., 4264; Ex.
1018, 6-10; Ex. 1001, 2:64-3:1, 4:43-5:47.

Digital frontend (DFE). Mirabbasi’s complex mixer has the identical
structure and performs the identical downconversion (i.e., shifting the frequency of
in-phase and quadrature components of the digital complex input signal) as mixer
300 in Figure 3 of the 275 patent. Ex. 1018, 9-10, Fig. 3; Ex. 1001, Fig. 3, 6:33-52,
9:49-54; see also Ex. 1025, 279-280; Ex. 1034, 63; Ex. 1002, 4267. In Zhang-
Mirabbasi, Zhang’s demultiplexer 230 is modified such that each bank of complex

multipliers 320(1...n) is implemented with Mirabbasi’s complex mixer:
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Ex. 1002, 9265. The modified demultiplexer 230 (alone or with all or part of selector
240 (see §§VIIL.A.e-f, supra)) is the claimed “digital frontend (DFE).” Ex. 1002,
9266.

Zhang-Mirabbasi’s modified demultiplexer 230 has the same (or equivalent)
structure as the digital front end 230 of the *275 patent that is identified as potential
corresponding structure (see §VI.C.2, supra). Id. Specifically, Zhang-Mirabbasi’s
modified demultiplexer 230 includes a bank of complex mixers 320 that each have
four mixers/multipliers and two adders and a respective low pass filter 330 at the
output of each adder, just as the 275 patent’s digital front end 230 includes a bank
of complex mixers 250 that each have four mixers/multipliers and two adders and

a respective low pass filter 260a-n at the output of each adder:’

7 Although the °275 patent’s Figure 2 shows digital front end 230 further including

decimators 270a-n, those are optional and thus not required for the claimed “digital

frontend.” Ex. 1001, 3:8-10, 6:17-19.
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cos(2nf, oyt

Ex. 1013, Fig. 3 (annotated) and Ex. 1001, Figs. 2-3 (annotated)
Ex. 1018, Fig. 10 (annotated)

Ex. 1002, 9266; compare Ex. 1013, [0028], [0030]-[0032], Figs. 2-3 and Ex. 1018,
6,9-10, Figs. 3, 9-10 with Ex. 1001, 3:3-10, 5:56-7:15, Figs. 2-3. Zhang-Mirabbasi’s
modified demultiplexer 230 would have retained Zhang’s NCOs 310 for providing
the sine and cosine signals used by its four mixers/multipliers, just as the ’275
patent’s mixer 300 uses NCOs to generate the sine and cosine signals used by its
four mixers/multipliers. Ex. 1002, 9267; compare Ex. 1013, [0032], Fig. 3 and Ex.
1018, 6, 9 with Ex. 1001, 6:54-59. Moreover, Zhang-Mirabbasi’s modified
demultiplexer 230 (alone or in combination with all or part of selector 240) performs

the same claimed functions of “select[ing] the plurality of desired channels from the
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digitized signal and output[ting] the selected plurality of desired channels to at least
one demodulator as a digital datastream,” ([11E]-[11F]), “output[ting] the digital
datastream via a serial interface” (claim 12), and “output[ting] the digital datastream
via a parallel interface” (claim 13), as explained above (see §§VII.A.1.e-f, §VIL.A.2,
supra). Ex. 1002, 4267.

Further, Zhang-Mirabbasi’s modified demultiplexer 230 (alone or in
combination with all or part of selector 240) and the 275 patent’s digital front end
230 perform the same function of selecting and outputting desired channels in the
same way—by downconverting I and Q components of a desired channel to
baseband and then low-pass filtering each component to isolate the desired
channel—to achieve the same result of outputting a plurality of desired channels as
a digital datastream. 1d., 9268.

Finally, the modification of Zhang’s downconverter 210, ADC 220, and
demultiplexer 230 based on Mirabbasi does not change the basic operations of
Zhang’s demodulation circuit that were relied on for claims 11-13, 15, and 17-20.
1d., 9269. Thus, aside from the reliance on Mirabbasi for the structure of the claimed
“radio front end” and/or “digital frontend,” Zhang-Mirabbasi teaches claims 11-15,
and 17-20 for the same reasons that Zhang (for claims 11-13, 15, and 17-20) or
Zhang-Mirabbasi (for claim 14) teaches them as explained above. See §VIIL.A,

§VIL.D, supra; Ex. 1002, 9269.
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3. Alternate Grounds: Claims 12-13 based on Zhang-
Mirabbasi-Pandey (Ground G), Claim 12 based on Zhang-
Mirabbasi-Zhang 933 (Ground H), and Claims 15-16 based
on Zhang-Mirabbasi-Dong (Ground I)

The features of Zhang-Mirabbasi relied on for “radio front end” and/or
“digital frontend,” if those terms are given means-plus-function constructions (see
§VILF.2, supra)), are independent of the Zhang-Pandey features (e.g., parallel and
serial interfaces) relied on for claims 12 and 13 in Ground C (see §VIL.B, supra),
Zhang-Zhang ’933 features (e.g., serial interface) relied on for claim 12 in Ground
D (see §VII.C, supra), and Zhang-Dong features (e.g., DVR and PNP) relied on for
claims 15-16 in Ground F (see §VILE, supra). Ex. 1002, 9270. Thus, in the same
manner with the same expectations of success and for the same reasons that Zhang
alone would have been modified based on each of Pandey (see §VII.B, supra),
Zhang ’933 (see §VII.C, supra), and Dong (see §VILE, supra), a POSITA would
have modified Zhang-Mirabbasi (see §VII.D and §VIL.F.2, supra) based on each of
Pandey, Zhang ’933, and Dong to arrive at Zhang-Mirabbasi-Pandey, Zhang-
Mirabbasi-Zhang *933, and Zhang-Mirabbasi-Dong. Ex. 1002, §270.

Accordingly, Zhang-Mirabbasi-Pandey (Ground G) renders claims 12-13
obvious, Zhang-Mirabbasi-Zhang *933 (Ground H) renders claim 12 obvious, and
Zhang-Mirabbasi-Dong (Ground I) renders claims 15-16 obvious for the reasons

discussed above for each of these claims (see §VII.B, §VII.C, §VILE, supra), even
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if “radio front end” and/or “digital frontend” are given means-plus-function
constructions. Ex. 1002, 4271.

VIII. GROUNDS FOR STANDING & FEE PAYMENT

Petitioner hereby certifies that the 275 patent is available for, and Petitioner
is not barred or estopped from requesting, inter partes review challenging claims 1-
20.

Pursuant to 37 C.F.R. §42.103, the undersigned authorizes the charge of any
required fees to Deposit Account No. 19-0733.

IX. CONCLUSION

Inter partes review should be instituted and claims 1-20 canceled.

Dated: February 20, 2026 Respectfully submitted,

/ Jessica Kaiser /
Jessica Kaiser

Reg. No. 58,937
Attorney for Petitioners
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CERTIFICATION UNDER 37 CFR § 42.24(d)
Under the provisions of 37 CFR § 42.24(d), the undersigned hereby certifies

that the word count for the foregoing Petition for Inter Partes Review totals 13,937,
which is less than the 14,000 allowed under 37 CFR § 42.24(a)(1)(i). This total
includes 13,124 words as counted by the Word Count feature of Microsoft Word and
45 words used in annotations.

Pursuant to 37 C.F.R. § 42.24(a)(1), this count does not include the table of
contents, the table of authorities, mandatory notices under § 42.8, the certificate of
service, this certification of word count, the claim listing appendix, or appendix of

exhibits.

Dated: February 20, 2026 Respectfully submitted,

/ Jessica Kaiser /
Jessica Kaiser

Reg. No. 58,937
Attorney for Petitioners
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CERTIFICATE OF SERVICE

Pursuant to 37 C.F.R. § 42.105, I hereby certify that I caused a true and correct
copy of this Petition for Inter Partes Review in connection with U.S. Patent No.
11,785,275, accompanying documents and supporting evidence to be served on
Patent Owner at the following correspondence address of record via Federal Express

on February 20, 2026:

23446 - MCANDREWS HELD & MALLOY, LTD
500 WEST MADISON STREET SUITE 3400
CHICAGO, IL 60661 UNITED STATES

Dated: February 20, 2026 Respectfully submitted,

/ Jessica Kaiser /
Jessica Kaiser

Reg. No. 58,937
Attorney for Petitioners
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CLAIM LISTING APPENDIX
U.S. Pat. No. 11,785,275

Designation ~ Claim Language

Claim 1

[TA] A method for operating a television receiver, comprising:

[1B] receiving, by an input terminal, an input signal comprising
broadcast channels, the broadcast channels comprising a
plurality of desired channels and a plurality of undesired
channels, wherein the plurality of desired channels are non-
contiguous;

[1C] processing, by a radio front end coupled to the input terminal,
the input signal to generate a processed input signal;

[1D] digitizing, by an analog-to-digital converter (ADC) coupled to
the radio front end, the processed input signal to generate a
digitized signal;

[1E] selecting, by a digital frontend (DFE) coupled to the ADC, the
plurality of desired channels from the digitized signal; and

[1F] outputting, by the DFE, the selected plurality of desired
channels to at least one demodulator as a digital datastream,
wherein the demodulator extracts information encoded in the
digital datastream.

Claim 2
2 The method of claim 1, wherein the DFE outputs the digital
datastream via a serial interface.
Claim 3
3 The method of claim 1, wherein the DFE outputs the digital
datastream via a parallel interface.
Claim 4
4 The method of claim 1, wherein the ADC comprises:
a first ADC configured to generate a digital in-phase
signal; and
a second ADC configured to generate a digital quadrature
signal.
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Designation ~ Claim Language

Claim 5
5 The method of claim 1, wherein the extracted information is
stored for use in a digital video recorder (DVR).
Claim 6
6 The method of claim 1, wherein the extracted information is
output for a picture-in-picture display.
Claim 7
7 The method of claim 1, wherein the plurality of desired
channels comprises at least one television channel.
Claim 8
8 The method of claim 1, wherein the plurality of undesired
channels comprises at least one television channel.
Claim 9
9 The method of claim 1, wherein the broadcast channels
comprise satellite broadcast channels.
Claim 10
10 The method of claim 1, wherein the broadcast channels
comprise cable broadcast channels.
Claim 11

[11A] A television receiver device, comprising:

[11B] an input terminal operable to receive an input signal
comprising broadcast channels, the broadcast channels
comprising a plurality of desired channels and a plurality of
undesired channels, wherein the plurality of desired channels
are non-contiguous;

[11C] a radio front end, coupled to the input terminal, operable to
process the input signal;

[11D] an analog-to-digital converter (ADC), coupled to the radio
front end, operable to digitize the processed input signal to
generate a digitized signal; and

[11E] a digital frontend (DFE), coupled to the ADC, operable to
select the plurality of desired channels from the digitized
signal and
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Designation ~ Claim Language

[11F] output the selected plurality of desired channels to at least one
demodulator as a digital datastream, wherein the demodulator
is operable to extract information encoded in the digital
datastream.

Claim 12
12 The television receiver device of claim 11, wherein the DFE is
operable to output the digital datastream via a serial interface.
Claim 13
13 The television receiver device of claim 11, wherein the DFE is
operable to output the digital datastream via a parallel
interface.
Claim 14
14 The television receiver device of claim 11, wherein the ADC
comprises:
a first ADC configured to generate a digital in-phase
signal; and
a second ADC configured to generate a digital quadrature
signal.
Claim 15
15 The television receiver device of claim 11, wherein the
extracted information is stored for use in a digital video
recorder (DVR).
Claim 16
16 The television receiver device of claim 11, wherein the
extracted information is output for a picture-in-picture display.
Claim 17
17 The television receiver device of claim 11, wherein the
plurality of desired channels comprises at least one television
channel.
Claim 18
18 The television receiver device of claim 11, wherein the

plurality of undesired channels comprises at least one
television channel.
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Designation ~ Claim Language

Claim 19
19 The television receiver device of claim 11, wherein the
broadcast channels comprise satellite broadcast channels.
Claim 20
20 The television receiver device of claim 11, wherein the
broadcast channels comprise cable broadcast channels.
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