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Introduction

(Ex. 1001 (’275 Patent), Fig. 2; Petition, 2-6; Ex. 1002 (Lett Dec.), ¶¶ 36-42)

• The ’275 patent is related to and shares the same specification and drawings as U.S. patents 9,210,362; 

11,381,866; and 11,399,206 – all of which were found unpatentable in prior IPRs.

• Like the claims in the prior IPRs, the ’275 patent claims are directed to a television receiver as 

illustrated in Fig. 2:

Petitioner's Demonstrative Exhibit - Not Evidence

(Reply, 1)



(Petition, 14-15, 79-80; POR, 13-14; Reply, 1-2; Sur-Reply, 1, 20) 

Independent Claims 1 and 11
’275 Patent, Claim 1 ’275 Patent, Claim 11

Petitioner's Demonstrative Exhibit - Not Evidence 3

[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;

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

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

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

[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.

[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;

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

[11A] A television receiver device, 
comprising:

[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

[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.

UNDISPUTED

DISPUTED

DISPUTED 
FOR 

MAPPING 1
ONLY



(Reply 1)

Comparison with Claims of the ’362/’866/’206 Patents
’275 Patent, Claim 1
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[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;

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

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

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

[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.

’362 Patent, Claim 1

[1B] a mixer module configured 
to downconvert a plurality of 
frequencies that comprises a 
plurality of desired television 
channels and a plurality of 
undesired television channels;

[1D] digital circuitry configured 
to:
select said plurality of desired 
television channels from said 
digitized plurality of 
frequencies; and
output said selected plurality of 
television channels to a 
demodulator as a digital 
datastream.

[1A] A wideband receiver 
system comprising:

[1C] a wideband analog-to-
digital converter (ADC) module 
configured to digitize said 
plurality of frequencies 
comprising said plurality of 
desired television channels and 
said plurality of undesired 
television channels;

’866 Patent, Claim 1

[1C] a digital frontend (DFE) 
coupled to the wideband ADC, 
wherein the DFE is configured to 
concurrently select and provide each 
of the plurality of desired channels, 
via a serial interface, without 
providing any of the plurality of 
undesired channels.

[1A] A cable television (TV) device 
comprising:

[1B] a wideband analog-to-digital 
converter (ADC) configured to 
digitize a contiguous band of 
frequencies in an input signal, 
wherein the contiguous band of 
frequencies comprises a plurality of 
desired channels and a plurality of 
undesired channels; and

’206 Patent, Claim 1

[1B] receiving an input signal from 
a cable network;

[1D] concurrently selecting each of 
the plurality of desired channels 
from the input signal without 
selecting any of the plurality of 
undesired channels; and

[1A] A method for receiving a 
television (TV) signal comprising:

[1C] digitizing a contiguous band of 
frequencies in the input signal via a 
wideband analog-to-digital 
converter (ADC), wherein the 
contiguous band of frequencies 
comprises all received channels that 
exist in the input signal and the 
received channels comprise a 
plurality of desired channels and a 
plurality of undesired channels;

[1E] providing the plurality of 
desired channels via a serial 
interface.

Found unpatentable

Found unpatentable

Found unpatentable

(Ex. 1090 (’362 FWD), 6, 29, 35)

(Ex. 1091 (’866 FWD), 5-6, 24, 46-47)

(Ex. 1092 (’206 FWD), 5-6, 28, 48-49)
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Overview of the ’275 Patent - Fig. 2 Embodiment

Petitioner's Demonstrative Exhibit - Not Evidence

U.S. Prov. App. No. 61/170,526

(Ex. 1001 (’275 Pat.), 7:16-20) 

’275 Patent

(Petition, 2-6; Ex. 1002 (Lett Dec.), ¶¶ 36-42)

“conventional tuner[]” “commonly known”

(Ex. 1007 ('526 provisional), 5)



Zhang Compared to the ’275 Patent

(Reply, 7; Ex. 1085, (Lett Reply Dec.), ¶ 6;
Petition, 7-9; Ex. 1002 (Lett Dec.), ¶¶ 80-81)

Zhang and the ’275 patent both 
include:

 An analog mixer module (red) 

 An analog-to-digital converter 
module (gold) 

 Digital down converters 
including: 

 multipliers (purple)

 filters (green) 

 A serial or parallel interface 
(orange)

Petitioner's Demonstrative Exhibit - Not Evidence 6



PO Does Not Dispute that Zhang Selects Desired Channels

(Ex. 1013 (Zhang), Fig. 2)
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PO admits Zhang 230 plus 240 selects desired channels

Final Written Decision from ’362 patent IPR:

(Ex. 1090 (’362 FWD), 22) 

PO admits input is desired and undesired channels

(Reply, 3, 6)



   

Zhang Compared to the ’275 Patent

(Petition, 7-9, 31-33; Ex. 1002 (Lett Dec.), ¶¶ 80-82, 129-134; Reply, 8-12, 15-17; Ex. 1085, (Lett Reply Dec.), ¶¶ 6, 11-18)

• Zhang and the ’275 patent use the same multiplier-filter circuit for 
selecting the desired channels and filtering out undesired channels.

Zhang ’275 Patent

(Ex. 1001, Fig. 2 (annotated))(Ex. 1013 (Zhang), Fig. 3 (annotated))

(Ex. 1001, 5:56-60)

(Ex. 1013 (Zhang), [0030])
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Zhang Compared to the ’275 Patent

(Petition, 7-9, 31-33; Ex. 1002 (Lett Dec.), ¶¶ 80-82, 129-134; 
Reply, 8-12, 15-17; Ex. 1085, (Lett Reply Dec.), ¶¶ 6, 11-18)

Zhang and the ’275 patent both disclose multiplier-filter circuits for the 
selection of desired channels and rejection of undesired channels.

Zhang ’275 Patent

(Ex. 1013 (Zhang), Claim 37)

(Ex. 1013 (Zhang),  [0032])

(Ex. 1013 (Zhang),  [0028])
(Ex. 1001, 6:53-7:8)

(Ex. 1001, 7:21-25)
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Grounds of Invalidity
References Basis Claims Challenged

A Zhang §102
1-3, 5, 7-10

11-13, 15, 17-20

B Zhang §103
1-3, 5, 7-10

11-13, 15, 17-20

C Zhang-Pandey §103 2-3, 12-13

D Zhang-Zhang ’933 §103 2, 12
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

I Zhang-Mirabbasi-
Dong §103 15-16

(Petition, 14-15; POR, 13-14; Reply, 1-2; Sur-Reply, 1, 20) 

The only dispute is 
whether Zhang 
teaches selecting 
and outputting 
desired channels 
as recited in 
independent claims 
1 and 11 
(highlighted red).



Overview of Representative Independent Claim 1

(Ex. 1001 (’275 Pat.), Fig. 2 (annotated);
Petition, 2-6, 7-9; Ex. 1002 (Lett Dec.), ¶¶ 36-42, 79-82; Reply, 3-7) 

non-contiguous
desired channels

[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;

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

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

’275 Patent, Claim 1
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’275 Patent, Figure 2

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

[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.

main disputed element

only disputed 
for mapping 1



Zhang’s Circuits Relied Upon for Disclosing the 
Disputed Elements

(Reply, 4-5, 9-11; Petition, 31-40; Ex. 1002 (Lett Dec.), ¶¶ 128-156)
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Zhang, Fig. 5 (annotated)



The Petition’s Two Mappings for the Disputed Elements

Petitioner's Demonstrative Exhibit - Not Evidence 13

(Petition, 33; Ex. 1002 (Lett 
Dec.), ¶136; Reply, 3-4) 

Ex. 1013 (Zhang), Fig. 2 (annotated) Ex. 1013 (Zhang), Fig. 2 (annotated)

1st Mapping

• Zhang’s demultiplexer 230 alone = “digital 
frontend (DFE)”

• Zhang’s C1-Cn = “desired channels”

• Zhang’s demultiplexer 230 and all or part of 
selector 240 = “digital frontend (DFE)”

• Zhang’s D1-Dm = “desired channels”

2nd Mapping

(Petition, 31-33; Ex. 1002 (Lett Dec.), ¶¶ 129-136) (Petition, 33-34; Ex. 1002 (Lett Dec.), ¶¶ 136-140) 



1st Mapping*: Zhang Teaches Disputed 
Elements [1E]-[1F]

[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.

Petitioner's Demonstrative Exhibit - Not Evidence 14

*The Petition’s 2nd mapping is discussed below at slide 40.

Ex. 1013 (Zhang), Fig. 2 (annotated)

• Zhang’s demultiplexer 230 alone = “digital 
frontend (DFE)”

• Zhang’s C1-Cn = “desired channels”

(Petition, 31-33; Ex. 1002 (Lett Dec.), ¶¶ 129-136; Reply, 3-4) 



   

Zhang and the ’275 Patent Use the Same 
Structure and Operate in the Same Way for 

Selecting Desired Channels

Zhang, Fig. 3 (annotated)   ’275 Patent, Fig. 2 (annotated)
(Petition, 31-33; Ex. 1002 (Lett Dec.), ¶¶ 129-134; Reply, 1, 10-12; Ex. 1085 (Lett Reply Dec.), ¶¶ 6, 31)
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[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.



   

Ex. 1013 (Zhang), Fig. 3 (annotated)Zhang identifies each 
of C1-Cn as a “desired 
RF channel” (also 
referred to as target 
channels)

Zhang filters out 
“undesired RF 
channels” and passes 
only the desired/target 
channels

Ex. 1013 (Zhang), [0032]

Ex. 1013 (Zhang), Claim 37

(Petition, 31-33; Ex. 1002 (Lett Dec.), ¶¶ 129-134; Reply, 15-19; Ex. 1013 (Zhang), [0032], Fig. 3, Cl. 37)

Zhang’s Fig. 3 Demultiplexer Selects and Outputs 
Desired Channels C1-Cn While Filtering Out 

Undesired Channels
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[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.



Zhang’s C1-Cn are Desired Channels at Least Because They 
are “accessed,” “used,” and “selected” by a Subscriber

   

Zhang states that C1-Cn 
includes “content” and 
“data streams” that are:
• “accessed … by a 

subscriber”

• “used by a subscriber”

• “selected …by a 
subscriber”

Zhang, Ex. 1013, [0028]

Zhang, Ex. 1013, claim 3

(Petition, 22-26; Ex. 1002 (Lett Dec.), ¶¶ 107-112; Ex. 1013 (Zhang), Cl. 3, 
[0028]; Reply, 15-16, 25; Ex. 1085 (Lett Reply Dec), ¶¶ 11-12, 26-27, 34)
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Desired channels includes channels a user desires to watch

[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.



PO’s Argument: Zhang’s “desired channel(s)” C1-Cn 
Include Undesired Channels

But Zhang Teaches:
• Zhang clearly teaches passing 

only desired RF channels (e.g., 
selected or used channels) and 
filtering out undesired RF 
channels.

(POR, 15)

(Ex. 1013 (Zhang), [0032])

(Ex. 1013 (Zhang), Claim 37)

Patent Owner 
Argument:

(Petition, 22-26, 31-32; Ex. 1002 (Lett Dec.), ¶¶ 130; Ex. 1013 (Zhang), 
[0028], [0032], Cl. 37; Reply, 15-16; Ex. 1085 (Lett Reply Dec), ¶¶ 11-14)
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(Ex. 1013 (Zhang), [0028])



Dr. Russ’s Declaration (Ex. 2013), ¶ 68

Zhang, Ex. 1013, [0032]

Zhang, Ex. 1013, Claim 37

(Reply, 15-16; Ex. 1085 (Lett Reply Dec.), ¶¶ 11-12; POR, 25-26)

Contrary to Patent Owner’s Expert’s Position, Zhang Discloses 
Selecting Desired/Target Channels C1-Cn 

Patent Owner’s Expert incorrectly testifies 
that “target channel” does not refer to a 
“desired channel.”

Zhang, Ex. 1013, [0028]

Petitioner's Demonstrative Exhibit - Not Evidence 19

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



• Zhang claims “one or 
more” and “at least one” 
NCO/multiplier/filter. 

• The variable “n” being 
one makes clear that the 
number of C1-Cn can be 
less than the number of 
channels in the “multi-
channel” input.

• Thus, Zhang expressly 
discloses an embodiment 
where C1-Cn is NOT 
ALL channels.

Zhang (Ex. 1013), Fig. 3 (annotated)

Zhang (Ex. 1013), claim 17

(Petition, 32; Reply, 16-17; Ex. 1085 (Lett Reply Dec.), ¶¶ 14-16) 

Patent Owner’s Argument That C1-Cn Must Include All 
Channels is Contrary to Zhang’s Claims
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[1E] selecting, by a digital frontend (DFE) coupled to the ADC, the plurality of desired channels 
from the digitized signal; and

Zhang (Ex. 1013), claim 21



• PO ignores that Zhang, 
like the ’275 patent, uses 
numeric controlled 
oscillators (NCOs) 310 to 
“select” target frequencies 
so C1-Cn are less than all 
input channels. 

• PO ignores that Zhang 
discloses that the number 
of multiplier-filter chains 
depends on the number of 
channels “to be 
demultiplexed,” not the 
number of input channels.

Zhang (Ex. 1013), Fig. 3 (annotated)

Zhang (Ex. 1013), [0012]

(Reply, 17-19; Ex. 1085 (Lett Reply Dec.), ¶¶ 17-18) 

Patent Owner’s Argument That C1-Cn Must Include All 
Channels Ignores Other Zhang Disclosures

Petitioner's Demonstrative Exhibit - Not Evidence 21

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

Zhang (Ex. 1013), [0030]



• Typically, a television receiver would have circuitry for simultaneously demultiplexing only 
a few channels, as a subscriber/user would only watch a few channels simultaneously.

(Reply, 18; Ex. 1085 (Lett Reply Dec.), ¶18) 

Patent Owner’s Argument That C1-Cn Must Include All Channels 
Ignores Practical Television Receiver Architectures At the Time
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[1E] selecting, by a digital frontend (DFE) coupled to the ADC, the plurality of desired channels 
from the digitized signal; and

Petitioner’s Expert (Mr. Lett) Testimony: PO’s Expert (Dr. Russ) Testimony:

(Ex. 1085 (Lett Reply Dec.), ¶ 18) 

(Ex. 1089 (Russ Depo. Tr.), 25:16-26:1) 



• It was known that broadcast television channels are spaced at 6 MHz intervals within non-
contiguous portions of a frequency spectrum.

(Reply, 18; Ex. 1085 (Lett Reply Dec.), ¶ 18) 

Patent Owner’s Argument That C1-Cn Must Include All Channels 
Ignores Practical Television Receiver Architectures At the Time
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(Ex. 1086 (US Freq. Alloc. Chart), 1-2) 

(Ex. 1086 (US Freq. Alloc. Chart), 1, 3) 

undesired 
channels

(Reply, 18-19, 25-26; 
Ex. 1085 (Lett Reply 
Dec.), ¶¶ 18, 21, 34) 



• Zhang would not have required demultiplexer 230 to include a multiplier-filter chain for 
each RF channel – such architecture is impractical because it unreasonably increases costs, 
power consumption, and heat.

(Reply, 18; Ex. 1085 (Lett Reply Dec.), ¶ 18) 

Patent Owner’s Argument That C1-Cn Must Include All Channels 
Ignores Practical Television Receiver Architectures At the Time
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Petitioner’s Expert (Mr. Lett) Testimony:

(Ex. 1085 (Lett Reply Dec.), ¶ 18) 

(Ex. 1013 (Zhang), [0009]) 

(Ex. 1013 (Zhang), [0044]) 

PO’s Expert (Dr. Russ) Testimony:

(Ex. 1089 (Russ Depo. Tr.), 38:9-20) 



• Patent Owner incorrectly argues that 
paragraph [0027] of Zhang supports 
its position that C1-Cn includes all 
channels.

• This is the only part of Zhang that 
Patent Owner cites to support its 
meaning for ‘n.’

• Patent Owner also wrongly alleges 
that this fact is undisputed, citing only 
part of Petitioner’s expert’s testimony 
and misrepresenting his opinions.

(Reply, 17-18, 20; Ex. 1085 (Lett Reply Dec.), ¶¶ 19-20)

Patent Owner’s Argument:

PO Misapplies Zhang’s ¶ [0027] to Argue That C1-Cn Includes 
All Channels and Misrepresents Petitioner’s Expert’s Testimony
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[1E] selecting, by a digital frontend (DFE) coupled to the ADC, the plurality of desired channels 
from the digitized signal; and

(POR, 16)



’275 Patent, Ex. 1001, Fig. 2 (cropped)

Zhang, Ex. 1013,  [0048]

(Reply, 17-18; Ex. 1085 (Lett Reply Dec.), ¶¶ 13, 16)

• Paragraph [0027] merely states 
that the ADC bandwidth has to be 
wide enough to include “n” 
desired channels.  

• Paragraph [0027] does not say “n” 
includes  undesired channels.

• The ADC bandwidth must be 
wide enough to at least include 
all of the desired channels n and 
any non-contiguous/undesired 
frequency bands between the 
desired channels.

• Zhang  ¶ [0048], like the ’275 
patent, includes non-contiguous 
channels.

Zhang, Ex. 1013,  [0027]

Zhang’s ¶ [0027] Does Not Support PO’s Conclusion That 
C1-Cn Includes All Channels

Petitioner's Demonstrative Exhibit - Not Evidence 26

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



Zhang and the ’275 Patent both disclose the 
desired channels being non-contiguous

(Petition, 23-26; Ex. 1002 (Lett Dec.) ¶¶ 110-113; 
Reply, 18-19; Ex. 1085 (Lett Reply Dec.), ¶¶ 18, 21)

Zhang

’275 Patent

(Ex. 1001 (’275 Patent), 4:43-56)

(Ex. 1001 (’275 Patent), 
Fig. 2 (cropped))

(Ex. 1013 (Zhang), [0048])

(Ex. 1001 (’275 Patent), 1:46-48)
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(Reply, 20)

Zhang’s Figure 6 Example Does Not Support PO’s 
Conclusion That C1-Cn Includes All Channels

Petitioner's Demonstrative Exhibit - Not Evidence 28

As Mr. Lett explained, Figure 6 is just an “example”:

(Ex. 1085 (Lett Reply Dec.), ¶ 20)

(Ex. 1013 (Zhang), 
[0041]-[0042])

(Ex. 1013 (Zhang), Fig. 6)



• PO cites this quoted statement from an 
EPO application that corresponds to 
Zhang.

• The statement in the EPO application 
about the selector distinguishing over D1 
and D2 has nothing to do with what 
Zhang teaches with respect to C1-Cn.

• The additional selection of D1-Dm by 
selector 240 for fast channel changing 
says nothing about whether C1-Cn 
includes undesired channels.  

• The Board previously rejected PO’s 
argument relying on the EP prosecution.  
See Ex. 1090, 24-25; Ex. 1091, 30.

POR, 20-21 (citing Ex. 2016, 2-3)

(Reply, 22; Ex. 1085 (Lett Reply Dec.), ¶ 28)

PO’s Citation to an EPO Application Corresponding 
to Zhang Does Not Support PO’s Position

Petitioner's Demonstrative Exhibit - Not Evidence 29



• Selector 240’s purpose is to provide fast 
channel search capabilities (i.e., quickly 
switch between channels to improve the 
user experience).

• This does not mean that selector 240 has 
to select less than all of C1-Cn, nor does it 
imply that C1-Cn must include all 
channels in the input signal.

• Where C1-Cn are less than all channels, 
selector 240 still provides fast switching 
among those channels.

(Reply, 21)

PO’s Assertion That Selector 240 is Only Needed Because 
C1-Cn Includes All Channels is Incorrect  

Petitioner's Demonstrative Exhibit - Not Evidence 30

(Zhang,  Ex. 1013, [0028])

(Zhang,  Ex. 1013, [0047])

(Ex. 1085 (Lett Reply Dec.),  ¶ 24)



(Reply, 20)

Ex. 2019 (Prior Lett Depo.), 81:1-10

PO Misrepresents Mr. Lett’s Previous Deposition Testimony – 
He is Not of the View That C1-Cn Includes All Channels 
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Ex. 1085 (Lett Reply Dec.), ¶ 19

Ex. 2019 (Prior Lett Depo.), 78:2-22

Mr. Lett’s Reply Declaration Testimony:



• It would have been obvious that C1-Cn do 
not include all channels for the same 
reasons that it would have been obvious 
that C1-Cn are only the non-contiguous 
channels that a subscriber selects (or 
desires). 

• A POSITA would have been motivated to 
design Zhang’s demultiplexer 230 to have 
flexibility to select whichever content 
channels the subscriber desires. 

• A POSITA would have also been 
motivated to only demultiplex channels 
that a user is interested in (or subscribed 
to) to reduce costs by omitting 
unnecessary multiplier-filter chains for 
undesired channels.

(Reply, 19)

It Would Have Been Obvious That Zhang’s C1-Cn Do Not 
Include All Channels  

Petitioner's Demonstrative Exhibit - Not Evidence 32

(Petition, 25; Ex. 1002 (Lett Dec.), ¶ 112)

(Ex. 1085 (Lett Reply Dec.),  ¶ 21)



1. Element [1E] does not recite a negative limitation, and to read it into the claim would be legal error. 

• Superguide Corp. v. DirecTV Enterprises, Inc., 358 F.3d 870, 874-875 (Fed. Cir. 2004). 

2. The claims use the open-ended transition “comprising,” and thus, do not exclude additional, 
unrecited steps, such as also selecting undesired channels. 

• Vivid Techs., Inc. v. Am. Sci. & Eng'g, Inc., 200 F.3d 795, 811 (Fed. Cir. 1999)
(Reply, 22-24)

PO Misconstrues “selecting…the plurality of desired channels” 
to Require “without selecting any undesired channels”

Problems with PO’s interpretation:
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[1E] selecting, by a digital frontend (DFE) coupled to the ADC, the plurality of desired channels 
from the digitized signal; and

PO’s argument implicitly construes “selecting…the plurality of desired channels” 
to require a negative limitation of not selecting any undesired channels:

(Reply, 2, 22-24; POR, 6)



3. The ’275 Patent discloses embodiments 
that select all available or all receivable 
channels without distinguishing between 
desired and undesired.   
• Nobel Biocare Servs. AG v. Instradent 

U.S., Inc., 903 F.3d 1365, 1381 (Fed. 
Cir. 2018) (“[T]here is a strong 
presumption against a claim 
construction that excludes a disclosed 
embodiment.”). 

• Patent Owner’s Expert Declaration that 
the ’275 Patent selects desired channels 
“without selecting any undesired 
channels” is clearly contradicted by the 
’275 specification.

(Reply, 22-24; Ex. 1085 (Lett Reply Dec.), ¶¶ 30-31)

’275 Patent

(Ex. 1001, 5:56-66)
Patent Owner’s Expert’s Declaration

Petitioner's Demonstrative Exhibit - Not Evidence 34

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

(POR, 6; Ex. 2013 (Russ Dec.), ¶ 35)

PO Misconstrues “selecting…the plurality of desired channels” 
to Require “without selecting any undesired channels”



   

Element [1E] is met by 
Zhang when two output 
paths include desired 
channels, irrespective 
of what the other paths 
include.

A Plurality of Desired Channels Are Selected As 
Long As Two Output Paths Include Desired Channels 

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

(Reply, 10-11, 24-25; Ex. 1085 (Lett Reply Dec.), ¶¶ 6, 31-33
Ex. 1013 (Zhang), Figs. 3, 5)



   

All of C1-Cn are 
clearly output as D1-
Dm when m=n.

C1-Cn are also all 
eventually output when 
m<n.

(Reply, 26; Ex. 1085 (Lett Reply Dec.), ¶¶ 36-37)

Zhang Outputs All of Desired Channels C1-Cn To 
Demodulators

Petitioner's Demonstrative Exhibit - Not Evidence 36

[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.

Zhang, Fig. 5 (annotated)



   

(Reply, 27; Ex. 1085 (Lett Reply Dec.), ¶¶ 36-38)

PO’s “theoretical happenstance” Argument Fails

Petitioner's Demonstrative Exhibit - Not Evidence 37

• Zhang discloses selecting one or 
more, and thus all, of C1-Cn for D1-
Dm.

• Like ‘n,’ ‘m’ is a variable 
representing 1 or more. Zhang places 
no limit on ‘m,’ except that it would 
not be greater than ‘n.’  Zhang does 
not require ‘m’ to be less than ‘n.’

• Thus, m=n is not “theoretical 
happenstance” (as PO argues), but 
rather one of the expressly disclosed 
embodiments in Zhang.

(Ex. 1013 (Zhang), [0028])

(Ex. 1013 (Zhang), [0039])

(Ex. 1013 (Zhang), Fig. 5)



(Reply, 26-27; Ex. 1085 (Lett Reply Dec.), ¶¶ 36-38)

PO’s “theoretical happenstance” Argument Fails
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(Ex. 1013 (Zhang), Fig. 5)

(Ex. 2031 (Lett Reply Depo. Tr.), 238:3-16)



   

(Reply, 11, 21, 27; Ex. 1085 (Lett Reply Dec.), ¶¶ 22-27, 36-38)

PO’s “theoretical happenstance” Argument Fails

Petitioner's Demonstrative Exhibit - Not Evidence 39

PO’s Sur-Reply:

(Ex. 1013 (Zhang), [0028])

(Ex. 1013 (Zhang), [0039])

(Sur-Reply, 6)

(Zhang,  Ex. 1013, [0028])

(Zhang,  Ex. 1013, [0047])

FALSE

FALSE



2nd Mapping: Zhang Teaches Disputed 
Elements [1E]-[1F]

[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.

Petitioner's Demonstrative Exhibit - Not Evidence 40

Ex. 1013 (Zhang), Fig. 2 (annotated)

(Petition, 33-34; Ex. 1002 (Lett Dec.), ¶¶ 136-140; Reply, 4-5) 

• Zhang’s demultiplexer 230 and all or 
part of selector 240 = “DFE”

• Zhang’s D1-Dm = “desired channels”



Patent Owner Admits Zhang’s D1-Dm Are “desired channels”

   

Petitioner's Demonstrative Exhibit - Not Evidence 41

(Reply, 4-6) 

• In mapping 2, Zhang’s D1-Dm = “desired channels”

(POR, 4) 

(Ex. 1013 (Zhang), Fig. 2 (annotated))

• Patent Owner admits D1-Dm are “desired channels” and does not dispute that 
D1-Dm are output to at least one demodulator, meeting [1F]



But, the Petition did not assert that 240 alone performs the claimed selection; rather the Petition asserted 
that Zhang’s demultiplexer 230 and selector 240 together are the “DFE”:

PO’s Strawman Argument that Selector 240 Alone is Not the 
“digital frontend (DFE)” Does Not Address Petitioner’s Actual 
Argument That the Combination of 230 and 240 is the “DFE”

(Reply, 6-8; Petition, 33-34; Zhang (Ex. 1013), Fig. 2) 

Patent Owner argues that selector 240 alone is not shown to be the “DFE”:

230 and 240 in combination

Petitioner's Demonstrative Exhibit - Not Evidence 42

(POR, 49) 



Zhang’s Demultiplexer 230 In Combination With All Or Part 
Of Selector 240 Discloses The “Digital Frontend (DFE)”
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[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.

(Reply, 6-8; Ex. 1085 (Lett Reply Dec.), ¶ 10) 

• The claims do not prohibit the DFE from 
including Zhang’s selector 240. 

• Nor does the specification define “digital 
frontend” as requiring and/or prohibiting 
specific structure.

• The ’275 merely uses “DFE” to refer to the 
dashed box drawn around example circuitry 
situated after its ADC and before its 
demodulator.

• The ’275 Patent’s DFE includes the serial 
or parallel selector, just like Zhang.

(Ex. 1001, Fig. 2 (cropped)) 

(Ex. 1013 (Zhang), Fig. 2 (annotated))



Mapping 2: D1-Dm are Selected and Output by the 
Combination of Zhang’s Demultiplexer 230 and Selector 240

(Petition, 37)

Petitioner's Demonstrative Exhibit - Not Evidence 44

[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.

Petition’s 2nd Mapping for [1E] Petition’s 2nd Mapping for [1F]

(Petition, 33-34)



“the digitized signal”

(Reply, 9-10)
 

The Combination of Zhang’s Demultiplexer 230 and Selector 
240 Receives “the digitized signal” and Outputs Only “desired 

channels” D1-Dm

“desired channels” 
D1-Dm

Petitioner's Demonstrative Exhibit - Not Evidence 45

[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.



(Reply, 8-13)

The Combination of Zhang’s Demultiplexer 230 and Selector 
240 Selects D1-Dm “from the digitized signal”

Petitioner's Demonstrative Exhibit - Not Evidence 46

[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.

Patent Owner argues that D1-Dm are from 
C1-Cn and not “from the digitized signal”

(POR, 39-41) 

But, Petitioner relies on the combination of 230 and 
240 for selecting D1-Dm from the digitized signal 

at the input of that combination

(Reply, 9-10; Ex. 1013 (Zhang), Figs. 2, 3, 5 (annotated))
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(Sur-Reply, 20 (citing Ex. 1092, 25-27))

Even PO acknowledges that the Board previously 
disagreed with its argument that Zhang’s D1-Dm 

are not selected from the digitized signal

(Ex. 1092 (’206 FWD), 26)



Zhang’s DFE 
receives “the 

digitized 
signal”

(Reply, 10-12; Ex. 1085 (Lett Reply Dec.), ¶ 6)
 

Zhang’s “DFE” (demultiplexer 230 with all or part of selector 
240) matches the ’275 Patent’s Figure 2 “DFE”

Zhang’s DFE 
outputs “desired 

channels” 

The ’275’s 
DFE receives 
“the digitized 

signal”

The ’275’s DFE 
outputs “desired 

channels” 
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Prosecution History

Petitioner's Demonstrative Exhibit - Not Evidence 49



Prosecution History of the ’275 Patent
• The application that 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, which the 
examiner stated was “an obvious condition.”

• After a terminal disclaimer was filed, the application was allowed.
• Reasons for allowance were same as parent (which was also allowed 

without substantive prosecution): “[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.”

• 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 issued.

• 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.

(Petition, 6-7; Ex. 1002 (Lett Dec.), ¶¶ 43-47)
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• PO misleadingly argues that the examiner 
“rejected” applying Zhang during 
prosecution.

• Although the patent that issued from 
Zhang (“Zhang-Patent”) was cited on an 
IDS, the examiner never mentioned it, 
much less distinguished it from the 
claims. 

• The Notice of Allowance merely 
referenced “Claxton”—not Zhang—and 
regurgitated elements [1E]-[1F].

• Moreover, the examiner erred by 
apparently dismissing all the IDS 
materials, including the Zhang-Patent, as 
being cited for “other patents, i.e. US 
8223,775” involved in Entropic’s 
litigations.

(Reply, 27-28) 

The Prosecution History Does Not Make The Claims 
Patentable Over Zhang

Petitioner's Demonstrative Exhibit - Not Evidence 51

(Ex. 1004 (Pros. Hist.), 4830; Ex. 1002 (Lett Dec.), ¶ 46) 

(Ex. 1004 (Pros. Hist.), 4829; Ex. 1002 (Lett Dec.), ¶ 46) 



Remaining Combinations Which 
are Not Disputed
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Prior Art Overview
• Zhang (Ex. 1013)

o Ind. Claims 1, 11- Standard RF receiver architecture with a contiguous band 
of desired and undesired channels at the input

o Claims 2-3, 12-13 – Serial and Parallel Interfaces
o Claims 5, 15 – Use in a digital video recorder (DVR)
o Claims 7-10, 17-20 – Television channel, satellite or cable broadcast channels

• Pandey (Ex. 1014)
o Claims 2-3, 12-13 – communicating data with serial and parallel interfaces 

• Zhang ’933 (Ex. 1077)
o Claims 2, 12 – using a single demodulator for demodulating multiple RF 

channels

• Mirabbasi (Ex. 1018)
o Claims 4, 11-15, 17-20 – using in-phase and quadrature structures for analog 

mixer module, ADCs, and digital mixers

• Dong (Ex. 1078)
o Claims 5-6, 15-16– using digital data for a personal video recorder and a 

picture-in-picture display
(Petition, 7-14; Ex. 1002 (Lett Dec.), ¶¶ 79-98)
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• Pandey teaches creating specific serial and parallel 
interfaces using a computer aided technique for 
implementing a digital circuit design (e.g., such as 
Zhang’s digital circuitry) on a FPGA or ASIC chip.

• Depending upon the partitioning of the circuit 
design within finite area and finite interconnection 
of a chip, Pandey’s optimization will in some 
layouts result in signals being grouped and time 
multiplexed through a serial interface between 
partitions, and in other layouts result in signals 
having individual dedicated traces with no 
multiplexing, which is a parallel interface.

Pandey (U.S. Pat. No. 7,237,214)

(Ex. 1014 (Pandey), Abstract, 1:15-55, 2:4-12; 
Petition, 46-47; Ex. 1002 (Lett Dec.), ¶¶ 204-205) 

(Ex. 1014 (Pandey), 31:20-22, 32:12-15; 
Petition, 47-51; Ex. 1002 (Lett Dec.), ¶¶ 206-211) 

(Petition, 47; 
Ex. 1014 (Pandey), Fig. 3)
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• It would have been obvious to apply Pandey’s optimization for dedicated (i.e., parallel) and time-
multiplexed (i.e., serial) interconnection to the interconnection between Zhang’s demultiplexer 230, 
digital selector 240, and/or demodulators 250 because 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 been beneficial in this implementation.

Zhang-Pandey

(Ex. 1013 (Zhang), [0029], [0037], [0044], [0047]-[0048];
Ex. 1014 (Pandey), 1:20-2:12, 6:10-15;

Petition, 49-51; Ex. 1002 (Lett Dec.), ¶¶ 208-211)

• Zhang-Pandey teaches “via a serial interface” or “via a parallel interface” 
feature recited in the following claims:

Claims
2, 3, 12, 13 Undisputed

(Petition, 46-51)
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• Zhang ’933 describes a multi-channel demodulator with a single demodulation engine 
44 for demodulating multiple RF channels.

• The single demodulation engine 44 processes the data, from multiple channels, one 
channel at a time.

• 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. 

Zhang ’933 (Int. Pub. No. 2004/059933)

(Ex. 1077 (Zhang ’933), Fig. 3; 
Petition, 11; Ex. 1002 (Lett Dec.), ¶ 88)

(Ex. 1077 (Zhang ’933), Abstract, [0006]-[0007], [0009], [0018], [0021]-[0026], [0028]-[0029]; 
Petition, 11-12, 51-52; Ex. 1002 (Lett Dec.), ¶¶ 88-89, 215-216, 220)
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• A POSITA would have modified 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-Dm.

• 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 
D1-Dm one at a time.

• 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.

• 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.

Zhang-Zhang ’933 (’275 IPR)

(Petition, 52-54; Ex. 1002 (Lett Dec.), ¶¶ 217-220)

• Zhang-Zhang ’933 is relied on for the “serial interface” feature recited in the following claims:

Claims
2, 12 Undisputed

(Petition, 51-54; Ex. 1002 (Lett Dec.), ¶¶ 215-220)
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• Mirabbasi’s RF analog frontend 
includes a first mixer and a second 
mixer that generate in-phase and 
quadrature signals. 

• Mirabbasi’s “Low-IF Receiver” has the 
same architecture as that in Zhang, 
which includes a RF analog frontend 
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 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.

Mirabbasi (“Classical and Modern Receiver Architectures”)

(Ex. 1018 (Mirabbasi), 9-10, Fig. 10; 
Petition, 55-58; Ex. 1002 (Lett Dec.), ¶ 224)

(Ex. 1013 (Zhang), Figs. 2-3; Ex. 1018 (Mirabbasi), Fig. 10; 
Petition, 56; Ex. 1002 (Lett Dec.), ¶ 224)

Ex. 1013, Fig. 2
(annotated)

Ex. 1013, Fig. 3 
(annotated)

Ex. 1018, 
Fig. 10
(annotated)

cos(ωrt)

sin(ωrt)

(Ex. 1018 (Mirabbasi), 5-6, Fig. 2; 
Petition, 55-59; Ex. 1002 (Lett Dec.), ¶¶ 224-231)
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• A POSITA would have been  motivated to use Mirabbasi’s low-IF design—i.e., it’s analog complex 
mixer including first and second mixers, pair of ADCs, and its complex mixer—to implement 
Zhang’s corresponding receiver components because of the advantages of Mirabbasi’s low-IF 
receiver, including 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.

Zhang-Mirabbasi

(Ex. 1018 (Mirabbasi), 8-10;
Petition, 56-59; Ex. 1002 (Lett Dec.), ¶¶ 226-231)

• Zhang-Mirabbasi is relied on for any claims that recite (or possibly include) 
features related to separating the input RF signal into in-phase and quadrature 
signals for subsequent processing (e.g., “radio front end” and/or “DFE” if 
construed as means-plus-function, “in-phase signal” and “quadrature signal” in 
claim 4) and thus is relied on for the following claims:

Claims
4, 11-15, 17-20 Undisputed

(Petition, 54-59; Ex. 1002 (Lett Dec.), ¶¶ 221-233) 
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• Dong discloses an example architecture in which demodulated digital data is output as a 
PVR output stream for storage in a personal video recorder (PVR) and output as a PNP 
output stream for picture-in-picture (PnP) operations.

• A PVR is another name for (or type of) a DVR.
• Dong teaches storing output(s) of demodulator(s) in a digital video recorder (DVR) and 

using the output(s) for a picture-in-picture display.

Dong (U.S. Pub. No. 2004/0250284)

(Ex. 1078 (Dong), Fig. 1B; 
Petition, 14; Ex. 1002 (Lett Dec.), ¶ 95)

(Ex. 1078 (Dong), [0027], [0082]; 
Petition, 13-14, 59-60; Ex. 1002 (Lett Dec.), ¶¶ 96-97, 237)
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• A POSITA would have combined Zhang and Dong such that information extracted and output by 
Zhang’s demodulators 250 is stored for use in a DVR (based on Dong’s teaching of outputting its 
PVR output stream for storage in its PVR). For example, it would have been obvious to modify 
Zhang in view of Dong to store information extracted from channels D1-Dm in a PVR/DVR.

• 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).

• Storing the 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.

• A POSITA also would have been motivated to combine Zhang and Dong such that the information 
extracted and output by Zhang’s demodulators 250 is output for displaying a picture-in-picture 
feed on a TV, because a POSITA would have wanted to enhance the subscriber’s experience.

Zhang-Dong

(Petition, 60-65; Ex. 1002 (Lett Dec.), ¶¶ 217-220, 238-249)

• Zhang-Dong is relied on for the “DVR” and “picture-in-picture” features recited in the following 
claims:

Claims
5-6, 15-16 Undisputed

(Petition, 59-65; Ex. 1002 (Lett Dec.), ¶¶ 234-250 )
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Ex. 1013, Fig. 2
(annotated)

Ex. 1013, Fig. 3 
(annotated)

Ex. 1018, 
Fig. 10
(annotated)

cos(ωrt)

sin(ωrt)

• This ground is relied on to the extent “radio front 
end” and “DFE” in the independent claims is 
construed to be a means-plus-function term.

• Zhang-Mirabbasi teaches the same or equivalent 
structure, with any differences being insubstantial 
(e.g., multiple parallel paths, each including a 
complex mixer followed by a low pass filter 
followed by serial and parallel interfaces as shown 
in Figures 2 and 3 of Zhang and Figure 2 of the 
’275 patent).

• The features added for the “radio front end” and 
“DFE” to Zhang from Mirabbasi are independent 
of the Pandey features (e.g., parallel and serial 
interfaces) added to Zhang. 

Zhang-Mirabbasi-Pandey

(Petition, 75-76; Ex. 1002 (Lett Dec.), ¶¶ 270-271)

• Zhang-Mirabbasi-Pandey is relied on for the following claims that recite “via a 
serial interface” or “via a parallel interface,” if “radio front end” and/or “DFE” 
invoke means-plus-function:

Claims
12, 13

Undisputed

(Ex. 1013 (Zhang), Figs. 2-3; Ex. 1018 (Mirabbasi), Fig. 10; 
Petition, 69; Ex. 1002 (Lett Dec.), ¶¶ 260-261)
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(Petition, 75-76; Ex. 1002 (Lett Dec.), ¶¶ 270-271)



Zhang-Mirabbasi-Zhang ’933

• Zhang-Mirabbasi-Zhang ’933 is relied on for the following claim that recites “via a serial 
interface,” if “radio front end” and/or “DFE” invoke means-plus-function:

Claims
12 Undisputed

Petitioner's Demonstrative Exhibit - Not Evidence 63

(Petition, 75-76; Ex. 1002 (Lett Dec.), ¶¶ 270-271)

Ex. 1013, Fig. 2
(annotated)

Ex. 1013, Fig. 3 
(annotated)

Ex. 1018, 
Fig. 10
(annotated)

cos(ωrt)

sin(ωrt)

• This ground is relied on to the extent “radio front 
end” and “DFE” in the independent claims is 
construed to be a means-plus-function term.

• Zhang-Mirabbasi teaches the same or equivalent 
structure, with any differences being insubstantial 
(e.g., multiple parallel paths, each including a 
complex mixer followed by a low pass filter 
followed by serial and parallel interfaces as shown 
in Figures 2 and 3 of Zhang and Figure 2 of the 
’275 patent).

• The features added for the “radio front end” and 
“DFE” to Zhang from Mirabbasi are independent 
of the Zhang ’933 features (e.g., serial interface) 
added to Zhang. 

(Petition, 75-76; Ex. 1002 (Lett Dec.), ¶¶ 270-271)

(Ex. 1013 (Zhang), Figs. 2-3; Ex. 1018 (Mirabbasi), Fig. 10; 
Petition, 69; Ex. 1002 (Lett Dec.), ¶¶ 260-261)



Zhang-Mirabbasi-Dong

• Zhang-Mirabbasi-Dong is relied on for the following claims that recite “DVR” or “picture-in-
picture,” if “radio front end” and/or “DFE” invoke means-plus-function:

Claims
15-16

Undisputed
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(Petition, 75-76; Ex. 1002 (Lett Dec.), ¶¶ 270-271)

Ex. 1013, Fig. 2
(annotated)

Ex. 1013, Fig. 3 
(annotated)

Ex. 1018, 
Fig. 10
(annotated)

cos(ωrt)

sin(ωrt)

• This ground is relied on to the extent “radio front 
end” and “DFE” in the independent claims is 
construed to be a means-plus-function term.

• Zhang-Mirabbasi teaches the same or equivalent 
structure, with any differences being insubstantial 
(e.g., multiple parallel paths, each including a 
complex mixer followed by a low pass filter 
followed by serial and parallel interfaces as shown 
in Figures 2 and 3 of Zhang and Figure 2 of the 
’275 patent).

• The features added for the “radio front end” and 
“DFE” to Zhang from Mirabbasi are independent 
of the Dong features (e.g., DVR and PnP) added to 
Zhang. (Petition, 75-76; Ex. 1002 (Lett Dec.), ¶¶ 270-271)

(Ex. 1013 (Zhang), Figs. 2-3; Ex. 1018 (Mirabbasi), Fig. 10; 
Petition, 69; Ex. 1002 (Lett Dec.), ¶¶ 260-261)



Overview of the ’275 Patent
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Overview of ’275 Patent’s Fig. 2 Embodiment

• Radio Front End (red)

• Analog to Digital Converters 
(gold)

• Digital Front End 
(purple/green)

• Serial/Parallel Output to 
Demodulators (orange)

(Petition, 2-6; Ex. 1002 (Lett Dec.), ¶¶ 36-42)

Four main blocks:
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(Ex. 1001 (’275 Pat.), Fig. 2 (annotated))



Overview of ’275 Patent’s Fig. 2 Embodiment

Radio Front End (red)

• The wideband receiver system 200 receives 
both desired and undesired television channels 
at frequencies dispersed within a frequency 
bandwidth BW1. 

• The desired channels are those that are shaded 
and the undesired channels are the empty 
spaces between the shaded channels.

• Radio Front End 210 (red) includes mixers 
“M1” and “M2” to split the incoming signal 
into in-phase and quadrature components that 
have been downconverted to “the baseband or 
low intermediate frequency (IF) band.” 

• Unwanted frequency components are filtered 
out by F1/F2 before the in-phase and the 
quadrature signal are passed to the ADCs.

(Petition, 2-3; Ex. 1002 (Lett Dec.), ¶¶ 37-38)
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(Ex. 1001 (’275 Pat.), Fig. 2 (annotated))



Overview of ’275 Patent’s Fig. 2 Embodiment
Analog to Digital Converters (gold)

(Petition, 3-4; Ex. 1002 (Lett Dec.), ¶ 38)

• The filtered I and Q analog signals 
are then individually digitized by 
wideband analog-to-digital 
converters ADC1 and ADC2 (gold) 
to generate I and Q digital signals. 
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(Ex. 1001 (’275 Pat.), Fig. 2 (annotated))



Overview of ’275 Patent’s Fig. 2 Embodiment

Digital Front End (purple and green)

(Petition, 3-5; Ex. 1002 (Lett Dec.), ¶¶ 39-41)

• The digital I and Q signals are input to a 
bank of N digital down converters, each 
including a complex mixer 250 (purple) 
followed by a filter 260 (green).

• “N is an integer value corresponding to 
the number of desired RF channels.” Ex. 
1001, 5:58-59.

• Each complex mixer 250 (purple) 
frequency-shifts one desired channel to 
the baseband frequency. 

• The filter 260 (green) then filters the 
frequency-shifted signal so only the 
desired channel at baseband passes 
through. 
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(Ex. 1001 (’275 Pat.), Fig. 2 (annotated))



Overview of ’275 Patent’s Fig. 2 Embodiment
Serial/Parallel Output to 
Demodulators (orange)

(Petition, 5-6; Ex. 1002 (Lett Dec.), ¶ 42)

• The N desired channels will be sent as a serial or parallel digital data stream to a 
demodulator via a serial or parallel data interface (orange). 
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(Ex. 1001 (’275 Pat.), Fig. 2 (annotated))



Zhang Mappings
for Undisputed Limitations
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Comparing Zhang with the ’275 Patent

• Zhang and the ’275 patent both include:
o An analog mixer module (red) that frequency 

shifts a band of channels from a higher 
frequency to a lower frequency at which they 
can be digitized.

o Analog-to-Digital Converters (gold) to 
convert the frequency band of channels from 
analog to digital.

o Digital Down Converters, each including one 
multiplier (purple) and one filter (green) to 
select one desired channel from the digitized 
band of channels.

o A serial or parallel Interface (orange) to 
output the selected desired channels.  

(Ex. 1001 (’275 Pat.), Fig. 2 (annotated);
Ex. 1013 (Zhang), Figs. 2, 3 (annotated);

Petition, 7-9; Ex. 1002 (Lett Dec.) ¶¶ 79-82)

Ex. 1013, Fig. 2
(annotated)

Ex. 1013, Fig. 3 
(annotated)

Ex. 1001, Fig. 2 
(annotated)
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Zhang Discloses [1A] (Undisputed Limitation)

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

Zhang, Ex. 1013, [0023] Zhang, Ex. 1013, [0004]

Zhang, Ex. 1013, Fig. 2

(Petition, 21; Ex. 1002 (Lett Dec.), ¶¶ 101-103; Ex. 1013 (Zhang), [0023], [0004], Fig. 2)
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Zhang Discloses [1B] (Undisputed Limitation)
[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;”

(Petition, 22-29; Ex. 1002 (Lett Dec.), ¶¶ 104-120; Ex. 1013 (Zhang), [0048], Fig. 2)
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Zhang, Ex. 1013,  [0048]



Zhang Discloses [1C] (Undisputed Limitation)

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

(Petition, 29-30; Ex. 1002 (Lett Dec.), ¶¶ 121-125; Ex. 1013 (Zhang), [0025], Fig. 2)
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Zhang, Ex. 1013,  [0025]



Zhang Discloses [1D] (Undisputed Limitation)

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

(Petition, 30-31; Ex. 1002 (Lett Dec.), ¶¶ 126-127; Ex. 1013 (Zhang), [0027], Fig. 2)
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Zhang, Ex. 1013,  [0027]



Additional Slides
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Claim Differentiation Does Not Apply Across Patents 
With Substantially Different Claim Language

PO attempts to use claim differentiation to argue that [1E] requires selecting desired 
channels directly from the digitized signal:

(Reply, 13-14)

(POR, 46)
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• Patent Owner alleges support from:

o SightSound Techs., LLC v. Apple Inc., 809 F.3d 1307, 1318 (Fed. Cir. 2015)

o Curtiss-Wright Flow Control Corp. v. Velan, Inc., 438 F.3d 1374, 1380 (Fed. Cir. 
2006)

o Clare v. Chrysler Group LLC, 819 F.3d 1323, 1330-1331 (Fed. Cir. 2016)

• SightSound Techs. and Curtiss-Wright Flow Control, involve comparing 
nearly identical claims within the same patent.  

o The claim elements Patent Owner compares are from different patents and 
have significantly different language and features.

• In Clare, the Court rejected the claim differentiation doctrine because 
the result would have excluded the preferred embodiment in the 
specification. 

(Reply, 13-14; POR, 45-47)

Claim Differentiation Does Not Apply Across Patents 
With Substantially Different Claim Language



Findings from Prior Related IPRs

IPR2024-00432 – all ’362 patent claims unpatentable
IPR2024-00435 – all ’866 patent claims unpatentable
IPR2024-00438 – all ’206 patent claims unpatentable
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(Reply, 1; Ex. 1090 (’362 FWD); Ex. 1091 (’866 FWD); Ex. 1092 (’206 FWD))
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• Zhang’s D1-Dm are selected from the digitized signal provided by the 
ADC 220:

(Reply, 9 (citing Ex. 1090, 26-29))

Notable Findings from Prior IPRs

(Ex. 1090 (’362 FWD), 28-29)
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• Zhang’s demultiplexer 230 alone selects desired channels C1-Cn

• C1-Cn are not all channels including undesired channels, as PO argues:

(Reply, 14-15)

Notable Findings from Prior IPRs

(Ex. 1090 (’362 FWD), 23-24)

(Ex. 1091 (’866 FWD), 18)
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• Even PO acknowledges that the Board previously disagreed with its argument 
that Zhang’s C1-Cn are not all channels in the entire signal band:

(Sur-Reply, 1 (citing Ex. 1090, 23))

Notable Findings from Prior IPRs

(Ex. 1090 (’362 FWD), 23)
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• Zhang’s paragraph [0027] does not support PO’s position that demultiplexer 230 
indiscriminately extracts all channels including undesired channels:

(Reply, 17-18)

Notable Findings from Prior IPRs

(Ex. 1090 (’362 FWD), 24)

(Ex. 1091 (’866 FWD), 29-30)

. . .
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