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« Qverview
 Claim Construction
* Nevo + Avitabile

* Young + Estabrook-Thesis
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Overview
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Mediatek’s Combinations

Ground (all under 35 Claims References

U.S.C. § 103)

| 1-20 Nevo, Avitabile

2A 1-20 Young, Estabrook-Thesis

2B 1-20 Young, Estabrook-1988,
Estabrook-1989

 Nevo (Ground 1) and Young (Grounds 2A, 2B) teach a “multi-platform module”

« Avitabile (Ground 1) and Estabrook-Thesis (Ground 2A) or Estabrook-1988
and Estabrook-1989 (Ground 2B) teach “frequency translation module”

Pet. 2-3, 25-26, 61-63, 91, 94-95; POR. 89
4 DEMONSTRATIVE EXHIBIT-NOT EVIDENCE



Person of Ordinary Skill in the Art (POSITA)

« Petitioner: “...at least a bachelor’s degree in electrical engineering or a related
subject and two or more years of experience in the field of RF circuit design, or
at least five years of work experience and training in the design and
development of RF circuits and/or systems. Less work experience may be
compensated by a higher level of education, such as a master’s degree.”

« Patent Owner: “(a) a Bachelor of Science degree in electrical or computer
engineering (or a related academic field), and at least two (2) years of work
experience in the design and development of radio frequency circuits and/or
systems, or (b) at leas five (5) years of work experience and training in the
design and development of radio frequency circuits and/or systems.”

Petition 14-15, POR 2-3
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Independent Claim 11

11. [pre] A method for performing simultaneous multi-platform operations, comprising:

[1.1] (1) controlling at least one multi-platform module to communicate with at least one of a plurality of
communication links [1.2] using a control module [1.3] having a plurality of standard/protocol sub-modules,
wherein the at least one multi-platform module includes [1.4] a plurality of transceivers each having at least
one frequency translation module, wherein said at least one frequency translation module comprises

[FTM-1.1] a switch [FTM-1.2] configured to operate according to an enerqy transfer signal, [FTM-1.3] and
to sub-sample and transfer energy from a first electromagnetic (EM) signal, and

[FTM-2.1] a storage module coupled to said switch and configured to store said transferred energy, [FTM-
2.2] wherein a second EM signal is generated from said stored energy, said second EM signal having a
frequency different from said first EM signal;

[2](2) operating a first transceiver in conformance with a first protocol/standard combination using a first
standard/protocol sub-module; and

[3](3) operating a second transceiver in conformance with a second protocol/standard combination using a
second standard/protocol sub-module.
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Independent Claim 1

1. [pre] An apparatus capable of performing simultaneous multi-platform
operations, comprising:
1[a] at least one multi-platform module including a plurality of transceivers each

having at least one frequency translating module, wherein said at least one
frequency translating module comprises

1[b] a switch configured to operate according to an energy transfer signal, and
to sub-sample and transfer energy from a first electromagnetic (EM) signal, and

1[c] a control module configured to enable the at least one multi-platform
module to communicate with at least one of a plurality of communication links,
the control module including a plurality of protocol/standard sub-modules.
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Key Issues

Whether “energy transfer signal” should be construed to add multiple
limitations

Whether references should be compared to broad description of technology or
specific claim limitations

Whether “a second EM signal is generated from said stored energy” requires
energy to be discharged from a storage module (e.g. capacitor) across a load

Whether any claim limitation excludes sampling a combined RF input/control
signal

Whether Petitioner was required to show bodily incorporation of down-
converters into standard-compliant receivers
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Claim Construction
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Claim Construction

* Most relevant dispute concerns “energy transfer signal”

« “Switch” and “storage module” not disputed here, but resolution of
previous disputes relevant to current “energy transfer signal”
dispute

« “Sample” not disputed, but relevant to analysis of Grounds 2A/2B

* No other terms impact outcome
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Claim Construction- “energy transfer signal”

MediaTek’s Proposal ParkerVision’s Proposal

Plain and ordinary meaning “an independent control input of an energy transfer
system having pulses with non-negligible apertures”
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Claim Construction- “energy transfer signal”

Parties agreed in District Court to give “energy transfer signal” plain
and ordinary meaning

I. AGREED CONSTRUCTIONS

Claim Term Agreed Construction

“energy transfer signal” Plain-and-ordinary meaning

(686 patent, claim 11)

EX1009, 2; POR 35;
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Claim Construction- “energy transfer signal”

Elements of ParkerVision’s proposed construction previously rejected by the District Court with

respect to other claim terms

“an independent control input of an ener

apertures”

\

/

%y transfer system having pulses with non-negligible

\ Term

Plaintiff ropo*d
Consfruction

Defendants’ Proposed

Special Master’s

Construction Recommended Construction
#1: “storagd\module” / “energy | Storage modfile: “a module of | “[energy| storage [module / “[an element / a module] of a
storage elemeyt” an energy transfer syste element]” - “a [module / system that stores non-

U.S. Patent No.
Claim 11;

U.S. Patent No. 9.1
Claims 1, 5, 8, 17, I8N 9, 23,
26, 35, 36

Proposed by Both Sides

stores non-negligible amdunts
of energy from an input
electromagnetic signal”

Energy storage element: “an
element of an energy transfer
system that stores non-
negligible amounts of energy
from an input electromagnetic
signal”

ent] that stores non-
negligl ounts of energy
from an input el€ agnetic
signal”

negligible amounts of energy
from an input electromagnetic
signal”

\
Not adopted

#2: “switch” / “switching
device”

U.S. Patent No. 7,483,686,
Claim 11;

U.S. Patent No. 9,118,528,
Claims 1, 5,8, 17, 18, 19, 23,
26, 35, 36

Proposed by Both Sides

ain-and-ordinary meaning
rein the plain-and-ordinary
ing is “an electronic
devicqfor opening and closing
a circuit as dictated by an
independent control input’™

“an electronic device for
opening and closing a circuit”

“an electronic device for
opening and closing a circuit.”

—p Not adopted

EX1048, 12-24 (annotated; all emphasis added unless otherwise noted), 56; Reply, 2-3, 5
DEMONSTRATIVE EXHIBIT-NOT EVIDENCE
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Claim Construction- “energy transfer signal”

ParkerVision’s proposed constructions rejected by PTAB, Federal Circuit regarding related patents

« PTAB rejected “independent control input:”

« “Patent Owner further argues that each disclosed embodiment in the '108 patent depicts a
switch with an input, an output, and an independent control input... but the ’108 patent
specification ‘does not describe the invention as limited to embodiments having’ an
independent control input.”

» Final Written Decision, Intel Corp. v. ParkerVision, Inc., IPR2021-00346, Paper 33 at 23-24 (June
30, 2022) (EX1010)

» Affirmed by Federal Circuit (EX1046)

 Federal Circuit rejected “energy transfer system:”

« “ParkerVision invites us to read into claim 3 an entire system (an energy transfer
system) simply on the basis that claim 3 recites a single component (a storage element)
that can be part of that system.”

» Parkervision, Inc. v. Vidal, 88 F.4th 969, 977 (Fed. Cir. 2023)

Reply 2, 5-6
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Claim Construction- “energy transfer signal”

“Pulse” embodiments in the specification are not claim limitations

“When the pulses of the control signal 2006 have
g TS 4701 FIG. 47
non-negligible apertures, the aliasing N
module 2000 is referred to interchangeably =04 4704 47088
herein as an energy transfer module or a gated {
transfer module, and the control signal 2006 is R i pr e E_{ Dmgggmfmm>

referred to as an energy transfer signal.”
« EX1001, 12:27-31

- ENERGY TRANSFER E
Diode and FET switches can be kept on for a SLGNAL T kW L.
non-negligible aperture by different waveforms «  FEEDBACK
« EX1049, 924 1 i
4702~ ENERGY TRANSFER (OPTIONAL)
SIGNAL MODULE INPUT STGNAL
\
(OPTIONAL) Y

Reply, 8
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Claim Construction- “energy transfer signal”

Embodiments in the specification do not meet “independent control
iInput” construction regardless of how the construction is interpreted

FIG. 52C
FEEDBACK
4?01-.\ FIG. 47 4706
ENERGY TRANSFER DOWN-CONVERTED
EH STGNAL MODULE E STGNAL SEINGENHELY Jmﬂggam
‘ 5214
: ALIASEOGE RATE INTEGRATER
[ ] \..
0506~ STCAL HAVING A 5
' 4706
ALTASING RATE :'/'.TDPH'J.‘ML] 18 HULTIPLIER
' FEEDBACK
4702~ ENERGY TRANSFER (OPTIONAL) 5220 DIFFERENCE  VOLTAGE
SIGNAL MODULE [ '( INPUT SIGNAL ) ™M CIRCUIT  REFERENCE 5212
e.q. FIG. 46C
{OPTIONAL) o .
‘686 Patent w
) OSCILLATOR ‘686 Patent
Fig. 47 ’
Fig. 52C
ENERGY TRANSFER SIGNAL MODULE 4702

Petition at 16-19; EX1002, §[978-80; Reply at 4; EX1049, §935-37
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Claim Construction- “energy transfer signal”

Embodiments in the specification do not meet “independent control
input” construction as Patent Owner’s expert defined the term:

164. Moreover, the specification discloses that the energy transfer signal 1is 2812 \FIG' e8e
an independent control input — 1.e., the signal is a separate input from the signal input [ SNTTCH HODULE | 2813
into switch and the signal output from the switch. See Figures 1A-1C, 2, 19, 20A, ___[_
AN Y
20A-1, 25B, 28,29, 45A-45D, 47, 51A, 51B, 61; ’551 patent, Figures 28 A-28D, 63,
FIG. 28D
64A, 64B, 65, 66A-66D, 67A, 68G, 69, 74, 76A-76E, 82A, 82B, 94A, 95. 2314\
EX2006, 164 Pp——— -
——’—D»—l-—’—L
‘551 Patent (EX1008), R
Figs. 28C, 28D
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Claim construction- “sample”

Sample: “reduce a continuous-time signal to a discrete-time signal”
Definition cited in Dr. Larson’s opening

Agreed construction in other ParkerVision litigation: declaration:
c. Agreed upon claim constructions sampling the act of turning a time-
continuous signal mto a signal that is time-
The parties agree on the constructions for the following claim terms and phrases discrete or time-discontinuous. See the fol-
tound in the ‘528 Patent lowlng diagrams, where T 1s the sampling
period.
‘628 Patent Phrase Agreed Upon Construction
switch “an electronic device for opening and closing a circuit” &) g
sampling aperture “a period of time during which the claimed switch is in its
closed (on) state, thereby reducing a continuous-time signal to N
a discrete-time signal” ] I _J ’ [ W
—t— L
T, 2T, 3T, 4T, 5T, t T,0 T, 2T, 3T, 4T, S5T. t

EX1050 at 28

The sampling process.

EX1038 at 9

Petition at 6; EX1002, 957-59; Reply at 9; EX1049, §935-37
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Ground 1- Nevo + Avitabile
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Ground 1- Nevo + Avitabile

* Nevo teaches a wireless device (multi-platform module) that can simultaneously operate in two
or more wireless network protocols (protocol/standard combination) (e.g. Bluetooth, Wi-Fi,
HomeRF) via controller managers and transceivers

WIRELESS DEVICE 100
1062 | [CONTROLLER CONTROLLER ] ] 1o6b
MANAGER MANAGER

02b
1022 | RANSCEIVER TRANSCEWVER}—}-"
/
/\/ 108b \{\

104a WIRELESS
NETWORK

PROTOCOL B

WIRELESS 104b
NETWORK

PROTOCOL A

DEVICE

1082

IS 1

EX1004, Fig. 1; Petition 20-21, 26-36, 45-47
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Ground 1- Nevo + Avitabile

Avitabile teaches a down-converter (frequency translation module) that samples an input RF
signal (7t EM signal) via a switch controlled by a control signal with a 40% “on” time/aperture
(energy transfer signal) to sub-sample and transfer energy onto a capacitor (storage module),
from which an intermediate frequency output (2" EM signal) is then generated

switch

input RF signal m R(t)
> = —
‘.’-Ir- :‘F_:-\ i / R W s t(s)

| capacitor % R, |

control signal Tg| | ™"

1

Tg
FIg.£  Equivalent-circuit model in sampling mode

EX1006, Fig. 2; Petition 21-25, 34-45
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Ground 1 Motivation to Combine: Nevo’s transceivers require

down-conversion circuitry

WIRELESS COMMUNICATION 100
DEVICE
CONTROL AND SIGNAL }'3°¢
PROCESSING SECTION
|3027
TRANSCEIVER 1305
T
CONVERSION SECTIONS 1

JOINT 1303
XMIT/REC

WIRELESS
NETWORK
PROTOCOL B

104a

WIRELESS
NETWORK
PROTOCOL A

104b

Radar and communication systems often require
complex waveform detection to be implemented for
separately processing the in-phase (I) and quadrature
()) components of the received complex waveform.
Subsequent conversion in numeric form, if requested,
requires that the sampling and holding operation to be
performed  after demodulation. The resulting
downconverter architecture represents a critical and
costly unit of the receiver. This paper describes a new
digital downconverter configuration which performs
complex detection by means of the sample-and-hold
(SH) in a single step by using a single-channel
configuration. The key element of the down-converter
is a very fast sampling circuit directly operating within
the S-band.

Indexing terms: Digital downconverters, Radar receivers, Gallium arsenide devices

Abstract: A digital coherent-downconverter
configuration is described whose operation
principle is based on the theory of subharmonic
sampling for narrowband waveforms. This

EX1006, 337

EX1006, 337

EX1004, Fig. 13

Pet. 25-26, 34-36; EX1002, {11 97-99
22

An  extensive time-domain and  frequency
characterisation of each component of the system has
been carried out. The experimental results on an S5B-
SC AM test signal show a digital intermediate-
frequency signal format with 5.8-bit equivalent
accuracy at a frequency of 1GHz. Downconverter
operation up to 3GHz is feasible using the proposed
SH configuration with 4.5 bit accuracy.

EX1006, 341

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

Fig.6 Sampled signal obtained by SH]I
x; = 28ns; y; = -23mV; x; = 32ns; ¥y = -7.4mV
|]1-:::rl:-'nn1;|J scale: 20ms/div.

EX1006, Fig. 6




Ground 1 (Nevo + Avitabile) disputed issues

* “wherein a second EM signal is generated from said stored
energy” (claim 11)

« "“a switch configured to operate according to an energy transfer
signal” (claims 1, 11)
* Protocol/standard issues

 Motivation to combine

* "a plurality of protocol/standard sub-modules” (claims 1, 11) and
“operating a [first/second] transceiver in conformance with a
[first/second] protocol/standard combination” (claim 11)

EX1001 ('686 Patent)
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Ground 1: “wherein a second EM signal is generated from

said stored energy”

Avitabile’'s capacitor stores energy during “on” times

B "
ol ik i !
: L | = _
first  Vin()\_ || - Energy
N switc R
electromagnetic “t capacitor il " stored
(EM) signal | :
1| control signal Tg R
T 4 Energy
on \ i
l L accumulates
TI’
F1g.£  Equivalent-circuit model in sampling mode S I==== —
|
i Switch “on” times X9

Fig.7 Hold time and “droop off of the sampled signal
X =0;y, =11 mV; x; = 4ns; y; = 33.4mV
Horizontal scale: 1ns/div.

Pet. 41-43, Reply 10-11
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Ground 1: “wherein a second EM signal is generated from

said stored energy”

Sampled signal “generated from” energy stored on Avitabile’s capacitor

« ‘“generated from” does not require stored energy to be part of second signal
“The actual claim language, ‘generated from,’ is much broader than that, and does not require the stored

energy to be directly input into a second signal. By analogy, the output of a microphone is still ‘generated
from’ sound even though the format of the output signal is an electrical wave rather than kinetic energy. In
Avitabile’s system, storing energy in the capacitor creates the voltages which create the second EM signal,

and thus the second EM signal is generated from that stored energy.” EX1049, {52

FIE-E "|.|1|||.-|| ¢l signal ohiained by SHI
Fig.7 Hold time and ‘droop off of the sampled signal Xy = ZAns; vy = -23mV; x; = 32ns; y; = -T.4m
x = 0wy o= 11 mY: X = dms: v, = 33.4mV Horizontal scale: 20nsidiv
Horizontal scale: 1ns/div

Pet. 44-45, Reply 12-13
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Ground 1: “wherein a second EM signal is generated from

said stored energy”

ParkerVision, Inc. v. Qualcomm Inc., 621 Fed. Appx. 1009 (Fed Cir. 2015)

(“ParkerVision 2015”) is directly on point:

’551 Patent Claim 23

23. An apparatus for down-converting a carrier signal to a
lower frequency signal, comprising:

... a storage module coupled to said switch module;
wherein said storage module receives non-negligible
amounts of energy transferred from a carrier signal ...
wherein a lower frequency signal is generated from the
transferred energy.

S0OURCE

PULSE J—ro

Fig. 2 An ideal subharmonic sampling model.

EX1054 (Weisskopf)
Reply, 14

“It is undisputed that Weisskopf generates a
baseband signal, and that the baseband signal is
generated by measuring the voltage across the
storage capacitor.”

 ParkerVision 2015, at 1019

“‘Because the generating limitation does not
require that the baseband signal be created by
discharging energy from a storage device,
ParkerVision cannot rely on the absence of that
feature...”

» ParkerVision 2015, at 1020

26 DEMONSTRATIVE EXHIBIT-NOT EVIDENCE



Ground 1: “wherein a second EM signal is generated from

said stored energy”

ParkerVision's attempt to distinguish ParkerVision 2015 misstates the opinion

« ParkerVision’s sur-reply (at 28): “The claim does not say that a second
signal is generated from the stored energy as in the ‘686 patent”

 What the Federal Circuit actually said: “The generating limitation in each of
the asserted claims requires that the accused products produce a low-
frequency baseband signal using energy that has been transferred from a
high-frequency carrier signal into a storage medium, such as a capacitor or
set of capacitors.”

 ParkerVision 2015, 621 Fed.Appx. at 1013
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Ground 1: “wherein a second EM signal is generated from

said stored energy”

Load impedance is irrelevant because there is no such claim limitation

* “Nor does claim 11 require energy to be provided to a ‘low impedance load.’
ParkerVision included such a limitation explicitly in the claims of the [] '551
Patent... yet omitted it in the ‘686 Patent.” Reply at 12-13.

11. A method for performing simultaneous multi-platform
operations, comprising:

13, The method according to claim 1, further comprising . .
the step of: = prising (1) controlling at least one multi-platform module to com-

providing the lower frequency signal directly 1o a rela- municate WIJEh atleast one of'a p]umht,y ofcommu_mca-

tively Jow impedance losd. tion links using a control module having a plurality of

- . standard/protocol sub-modules, wherein the at least one

551 Patent (EX1008), claim 13 multi-plafform module includes a plurality of transceiv-

Not included ™S, ers cach having at least one frequency translation mod-

ule, wherein said at least on {requency translation mod-
ule comprises

a switch configured to operate according to an energy
transfer signal, and to sub-sample and transfer energy
from a first electromagnetic (EM) signal, and

a storage module coupled to said switch and configured to

'686 Patent, store said transferred energv, wherein a second EM sig-
claim 11 nal is generated from said stored energy, said second EM
signal having a frecivency different from said first EM
signal;
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Ground 1: “wherein a second EM signal is generated from

said stored energy”

29

'518 Patent Reexam relied on by Patent Owner is distinguishable

« '518 Patent Reexam depended on “integrating” element

(interpreted by Examiner as requiring “multiple aperture periods™)
not present in ‘686 claims

Avitabile's sample-and-hold (voltage sampling) system is the one in which each
29, A method of down-converting a first signal 1o a second o . . . .
signal, comprising the steps of; voltage sample is independent of the previous one, so integrating (accumulating)
1) receiving the first signal; . . : .
H ::'r'lp]:.”; [I:- fi:‘i[“iib"ﬂ over aperture perinds 1o energy over multiple aperture periods would distort the voltage representation of the
3 - = - ML O APt [ 0] &
transfer energy from the first signal; i . A . ,
(T fhe eneres over the anefie PERTEE. and input signal at each sampling instance, preventing an accurate reading of voltage and
m..:i Li”fm[“‘h’- the second signal from the integrated thus, preventing the baseband signal from being accurately recreated.
COCINE
EX1053 ('518 Patent), EX2009 (518 Patent
claim 29 Reexam excerpt), 7
Reply 13-14
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Ground 1 “a switch configured to operate according to an

energy transfer signal”

 POR argument based entirely %
on construction requiring an iwoerregg
“‘energy transfer system”

+ POR, 58-59

Anergy

accumulates

« Avitabile teaches an “energy
transfer system” even if | — SR ]

_ _ | t
required because it transfers | \ Switch “on” times /

non-negligible amounts of e S ————————

Fig.7 Hold time and ‘droop off of the sampled signal

energy from source EM signal - % =0 y, = 11 mV: x, = dns: ¥, = 33.4mV
to storage module - - —
; : | S
. Pet. 42-43; EX1006, 339-341, st Vintt\ |i| _/iten
. [ i - .
Figs. 2, 5, 7; EX1002, 19 137- P i capacitor

62-63
z
|
Te

F1g.2  Equivalent-circuit model in sampling mode
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Ground 1 “protocol/standard” elements

31

11. [pre] A method for performing simultaneous multi-platform operations, comprising:

[1.1] (1) controlling at least one multi-platform module to communicate with at least one of a plurality of
communication links [1.2] using a control module [1.3] having a plurality of standard/protocol sub-
modules, wherein the at least one multi-platform module includes [1.4] a plurality of transceivers each

having at least one frequency translation module, wherein said at least on frequency translation module
comprises

[FTM-1.1] a switch [FTM-1.2] configured to operate according to an energy transfer signal, [FTM-1.3] and to
sub-sample and transfer energy from a first electromagnetic (EM) signal, and

[FTM-2.1] a storage module coupled to said switch and configured to store said transferred energy, [FTM-2.2]
wherein a second EM signal is generated from said stored energy, said second EM signal having a frequency
different from said first EM signal;

[2](2) operating a first transceiver in conformance with a first protocol/standard combination using a first
standard/protocol sub-module; and

[3](3) operating a second transceiver in conformance with a second protocol/standard combination using
a second standard/protocol sub-module.

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE



Ground 1 “protocol/standard” elements

* No dispute that Nevo teaches “protocol/standard” elements: controller managers each control
communications with wireless network protocols (e.g. Bluetooth, IEEE 802.11)

. Nevo (EX1004) Fig. 1, 3:39-41, 4:1-5, 4:46-55

. Similar disclosure to ‘686 Patent
4102

wmness DEVICE
° \ 1061
ITCONTROLLER | | CONTROLLER || courkouen [ 106b
, . MANAGER MANAGER
Transceiver Transceiver
4106 4106
S o 1 UPSM '°2L TRANSCEIVER]  [TRANSCEIVER J‘m’
UFT ~4104q UFT ~4104n L \\/\
/\/ 108b
Protocol/ [~ 4404a ~—"Tj Control Module 104a WIRELESS WIRELESS 104b
SOt . . . | p/BSSM 4112 PEicE NETWORK A 108a NETWORK DEVICE
SEPIcE PROTOCOL A PROTOCOL B
Sub~Module 4404n ~
1042 104b
'686 Patent, Fig. 44 Nevo, Fig. 1

Pet. 32-33, 45-46
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Federal Circuit law does not require showing bodily

incorporation

“The test for obviousness is not whether the features of a
secondary reference may be bodily incorporated into the
structure of the primary reference.”

Allied Erecting & Dismantling Co. v. Genesis Attachments, LLC, 825 F.3d
1373, 1381 (Fed. Cir. 2016) (quoting In re Keller, 642 F.2d 413, 425 (CCPA
1981)).

“The question is whether the claimed inventions are
rendered obvious by the teachings of the prior art as a
whole... whether one prior art reference can be
incorporated into another is basically irrelevant’

Uber Techs., Inc. V. X One, Inc., 957 F.3d 1334, 1341 (Fed. Cir. 2020) (quoting
In re Etter, 756 F.2d 852, 859 (Fed. Cir. 1985)).

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE



The level of disclosure in the °686 Patent is indicative of the

level of ordinary skill

Manual of PATENT “The level of disclosure in the specification of the application under
EXAMINING PROCEDURE examination or in relevant references may also be informative of the
Original Ninth Edition, March 2014 knowledge and skills of a person of ordinary skill in the art. For example, if
Latest R""Eﬁ{%ﬁ_ﬁggjﬁ“be"”z“ the specification is entirely silent on how a certain step or function is

achieved, that silence may suggest that figuring out how to achieve
that step or function is within the ordinary skill in the art, provided
that the specification complies with 35 U.S.C. 112.

MPEP 241.03(1).

U.S. DEPARTMENT OF
COMMERCE

United States Patent and
Trademark Office

“The specification of the [asserted patent] is entirely silent on how to
transmit user locations and maps from a server to user’s mobile device,
suggesting that a person of ordinary skill in the art was more than
capable of selecting between the known methods of accomplishing this.’

Uber Techs. V. X One, Inc., 957 F.3d 1334, 1339 (Fed. Cir. 2020).

J
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‘686 Patent itself doesn’t show standards compliance under

PO’s argument in the POR

Feature alleged by ParkerVision | Taught by '686 Patent spec | 2502
to be miSSing for: Device )}

Bluetooth IEEE 802.11
Device Resources —— 2504
Sensitivity X X
Image rejection X X
2508 piatton Suelooth 2506
1 ~ atform | Y
Error correction X X rivheh \otform
Protocol-specific modulation X X
. . 1
Automatic gain control X X
2512
Interference tolerance X X ] r o
2510 uetooth Network
Dynamic range X X COMA Netiork

FIG.25A

'686 Patent, Fig. 25A

Reply 18-19, EX1049, §[74-76.
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Ground 2A- Young +

Estabrook-1Thesis

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE



Ground 2A (Young + Estabrook-Thesis) disputed issues

« "“a switch configured to operate according to an energy transfer
signal” (claims 1, 11)

« "a switch configured... to sub-sample and transfer energy” (claims
1, 11)
* Protocol/standard issues

 Motivation to combine

« "a plurality of protocol/standard sub-modules” and “operating a
[first/second] transceiver in conformance with a [first/second]
protocol/standard combination” (claims 1, 11)

EX1001 ('686 Patent)
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Ground 2A “a switch configured to operate according to an

energy transfer signal”

Estabrook-Thesis teaches a diode (switch) activated by an independent local
oscillator (ILO) (energy transfer signal) which controls switching on and off

* Diode turns “on” at specified forward voltage; only ILO meets this voltage

Diode 3
_ | lin _7\, N~ - Mult. Idiodel
lbias| ILO| IRF %"‘ Ll . 2 -
© R Vin 6 Th = vou| | 3 e |
L_D L LR \ S A
= _|C$ - —!_ - K ! Y
== - :'; Vg \k," \ /‘
Independent Zin (i) Zout () E -
local oscillator (@) g \ /
EX1005, Flg 13(3) " 1111.0000 1116.3580 1121.7160 1127.0740 / 1132.4320
(p 60) — Time — Sec ] %107
( }_ n-phase diode waveforms Sampling intervals ﬂ‘off” periods
EX1005, Fig. 16(b)
(p. 71)

Petition at 69-71; EX1002, [ 244-254; Reply 22-25; EX1049, [ 83-91
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Ground 2A “a switch configured to operate according to an

energy transfer signal”

The ILO controls the transfer of energy through the diode (switch) to a capacitor

(storage module) Diode
| ~RF Input lin £_> r~ uCapacitor
EX1005, Fig. 13(a) |bias] ILO] IRF RN " +
(p. 60) ® R Vi o TR S Vou
o | S T
EX1005, Fig. 13(b) Independent ET”V Zout ( f) \
(p. 71) local oscillator (a) EX1005, Fig. 13(a)

o
w

/ | (p. 71)

Mult. Idiodel Ires

Vout
s 2\
- v T Iy
k! 1
5 A
| / \
] ! ! \
v i \
v
Q v ' J
e y T v
s ! . [
Y s . ¢
N s \ /
N . 1 F
-, s . .
o pe—t N
wn

1 T T
1111.0000 1116.3580 1121.7160 I 1127.0740 / 1132, 4320
Time — Sec x10™

b n= in £ . . .
(?) Tacphase diode waveforms oo pling intervals  “Off” periods

Vdiodelt), Idiodel(t)
0.0
/_f;. \

= j al

Petition at 69-71; EX1002, [ 244-254; Reply 22-25; EX1049, [ 83-91
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Ground 2A “a switch configured to... sub-sample and transfer

energy”

Estabrook-Thesis’s diode transfers energy to the capacitor during
discrete sampling periods

r -
g Ta, os -
£ Vout
o ——— -
i e A B e e SR 1)
° \ ‘ ’ ‘ \
1
\
A
. /
\
M ’
1 /
A
A ’
4 |
T
1111.0000 115.356 21.7160 I 1127.0740 / 1132.4320)
- Sec X100

Vdiodelt), Idiodelt)

averomns Samplmglntervals “Off” periods
< \

| // Idiode I){.U 1p’

5.6

Vdiodelt), Idiods(L)

-1 | EX1005, Fig.
| 16(b)-(c) (p. 71)

1672.3580 1677.7160 1683.0740 1688.4320
T - -10
Time - Sec %10

Petition at 60-61, 70-71, 74-75; EX1002, [{ 251-252; Reply 26-27; EX1049, {1 92-99
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Ground 2A “a switch configured to... sub-sample and transfer

energy”

Estabrook transfers energy from the IRF
* No claim requirement that switch transfer energy exclusively from first EM signal

« More energy transferred when the IRF is in phase with ILO

S\ =
N - [ oF
- Mult. Idlode} Ir . ’
S : "
2 —
: e = ‘
0 ] - |
—a
= ‘a\-—-f‘ld ,:’ e
= Y J/ E —
\ / =24 I.
2 |
. o -
" =
1111.0000 1116,3580 1121.7160 ]lZ?I.D?QD 1132.4320 E i
Time — Sec %10™ g i
(b) In-phase diode waveforms -% Fi -l
a = ! RN ’
w
- N‘?‘(Id Mult. Idiode} Ires - 1.0x1p’ ﬁ -
T i tr o
kS / Tdr . L= gt ici ) 1R e L ey 10 HEEE, ) 1= W e 1
E, ol e | Thiome = Sae ™
2 i i ; [ N
2 ey / 3 H
3 EX1005, Figs.
) . 16(b)-(c) overlaid
o
| EX1005, Fig.
1667 . 0000 1672.3580 1677.7160 16683.0740 1668.4320
Tine =3 0" (b)-(c) (p. 71)
(¢} 180° out-of-phase diode wavefom;me = " 1 6 b C p. 71

Petition at 72-75; EX1002, [T 251-252; Reply 28; EX1049, {[{ 100-101
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Ground 2A “a switch configured to... sub-sample and transfer

energy”

Estabrook-Thesis's down-converted waveforms are similar to
embodiments taught by ‘686/'551 Patents

Single Ended Mixer = pdiodS575.dat

l 5712 FIG. 57E
M\WWWMWM‘J\WWWMM \
11.11 "””' -‘\\\\\\\\‘

13.8874

_ 9710 57108
Time - Sec \ ®|
(@) Yfur (t) plotted for one cycle of the IF fregquency

‘551 Patent (EX1008), Fig. 57E

vout (L)
0.00 0.59 1.

EX1005, Fig. 16(a) (p. 71)

Petition at 76-78; EX1002, [ 260-264; Reply 27-28; EX1049, || 97-98
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Ground 2A “protocol/standard” elements

43

11. [pre] A method for performing simultaneous multi-platform operations, comprising:

[1.1] (1) controlling at least one multi-platform module to communicate with at least one of a plurality of
communication links [1.2] using a control module [1.3] having a plurality of standard/protocol sub-
modules, wherein the at least one multi-platform module includes [1.4] a plurality of transceivers each

having at least one frequency translation module, wherein said at least on frequency translation module
comprises

[FTM-1.1] a switch [FTM-1.2] configured to operate according to an energy transfer signal, [FTM-1.3] and to
sub-sample and transfer energy from a first electromagnetic (EM) signal, and

[FTM-2.1] a storage module coupled to said switch and configured to store said transferred energy, [FTM-2.2]
wherein a second EM signal is generated from said stored energy, said second EM signal having a frequency
different from said first EM signal;

[2](2) operating a first transceiver in conformance with a first protocol/standard combination using a first
standard/protocol sub-module; and

[3](3) operating a second transceiver in conformance with a second protocol/standard combination using
a second standard/protocol sub-module.
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Ground 2A motivation to combine: Young requires a down-

converter, which is provided by Estabrook-Thesis

Fig. 5 54
50~ D RASWICHONTRLA_ 82/ oo e ol B S
Lo —>
POWER 60~ RADIO A DOWN |
SPLITTER CONVERTER &
56 ——-Iﬁ DEMODULATOR RADIOA |,
S = BASEBAND K UHF %!
14 6&1\90? RADIOBOOWN |  [PROCESSOR 12 S| e | gona
/ANTENNA| LOW NOISE L CONVERTER & T e ondurrs our
AMPLIFIER 58 | DEMODULATOR a z
e | 52 8a MAIN o
Y CIRCULATOR . 70 —[PROCESSOR L
BANDPASS | power (B2, T8 RADIOA - o
AMPLIFIER < MODULATOR & aFC |
188 | PREAMPLIFIER aﬁmn |
Z 76 \ '
83 - T PROCESSOR EX1005, Fig. 1
POWER MODULATOR & :‘\
COMBINER PREAMPLIFIER . ) , . . R . L .
= | 80 86 T realized using standard processing techniques. If the signal is in a digital format,
(®  TWRXSWITCHCONTROLB -86a V\-}a the high level signal processing circuits deseribed above can be replaced by analog to
digital converters (A/D) and digital signal processing cireuits that will demodulate
Young (EX1 003) Flg 5 and decode the signal. The low-level front-end circuits then act to downconvert the
, .
signal to DC where A/D conversion can be reliably and cheaply performed and to set
the receiver’s signal-to-noise ratio.

EX1005 at 26

Petition at 61-63; EX1002, [ 226-229; Reply 31-32; EX1049, {1 116-117
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Ground 2A “protocol/standard” elements

 No dispute that Young teaches “protocol/standard” elements: Radios A and B send and receive using
different protocols (e.g. Bluetooth, IEEE 802.11)

. Young (EX1003), Fig. 5, Abstract, 1:8-12, 1:29-43, 2:65-67, 10:31-37;

(37) ABSTRACT
A dual mode RF radio includes a first transceiver operating Fig. 5 >
i Itf!i:"'. [ |.|l. 10 INCINCES A NS IEansos 1l '- e ..I'I}_ 50\ TX/RX SWITCH CONTROLA  -84a ‘/
under a first transmitter/receiver protocol, and having a first ® 1 68
receiver portion and a first transmitier portion therein; and a POWER g0, RADIO ATOWN |
second transceiver operating under a second transmitier SPLITTER CONVERTER &
receiver proiceol, and having a second receiver portion anc 56 _Ej _DEMOOULATOI BQQEIB%D (—
a second receiver portion thereing whercin both transmiticr, 14 G&r\go? RADIO B DOWN PROCESSOR 72
recelver prolocals are spread spectrum probocols: g shared /ANTENNA| LOW NOISE - CONVERTER &
= | DEMODULATOR
1 MAIN
= % —)PROCESSOR
FIELD OF THE INVENITION AN CIRCULATOR 24 70
e : : . BAND PASS 2 18 L
[his invention relates 1o short range wireless communi- FILTER POWER (£ RADIOA
- . - - R AMPLIFIER < MODULATOR &
cations technologies, such as HomeRE, 802Z.11 FHSS, and 8 | PREAMPLIFIER RADIOB [, |
Bluctooth™, and specifically o a method and apparatus (o = 78 BASEBAND Ry
= [0, . & ]'L-- ]."l.:- _— :FIFI p 83 = TRT PROCESSOR
provide a non-desensitizing, non-interfering dual fransceiver POWER MODULATOR & [<C
device for use in such technologies COMBINER £™—Tgg PREAMPLIFIER | gg T
< ™
. B TX/RX SWITCH CONTROL B 86a 73
Young (EX1003), Abstract, 1:8-12 ®
Young (EX1003), Fig. 5
Pet. 63-69
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Federal Circuit law does not require showing bodily

incorporation

“The test for obviousness is not whether the features of a
secondary reference may be bodily incorporated into the
structure of the primary reference.”

Allied Erecting & Dismantling, LLC, 825 F.3d at 1381, quoting In re Keller, 642
F.2d at 425

“The question is whether the claimed inventions are
rendered obvious by the teachings of the prior art as a
whole... whether one prior art reference can be
incorporated into another is basically irrelevant’

Uber Techs., 957 F.3d at1341 (Fed. Cir. 2020), quoting In re Etter, 756 F.2d at
859
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‘686 Patent doesn’t show standards compliance under PO’s

argument in the POR

Feature alleged by ParkerVision | Taught by '686 Patent spec | 2502
to be miSSing for: Device )}

Bluetooth IEEE 802.11
Device Resources —— 2504
Sensitivity X X
Image rejection X X
2508 piatton Suelooth 2506
1 ~ atform | Y
Error correction X X rivheh \otform
Protocol-specific modulation X X
. . 1
Automatic gain control X X
2512
Interference tolerance X X ] r o
2510 uetooth Network
Dynamic range X X COMA Netiork

FIG.25A

'686 Patent, Fig. 25A

Reply 18-19, EX1049, §[74-76.
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Ground 2B- Young,

Estabrook-1988, Estabrook-1989
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Ground 2B issues are similar to Ground 2A

49

Estabrook-1988 and Estabrook-1989 are chapters of Estabrook-
Thesis published as IEEE articles (EX1019, 9§ 8-13)

Ground 2B was presented in Petition as contingency for challenge
to public availability of Estabrook-Thesis, but that wasn’t disputed
(Petition at 91)

Substantive disputes are identical between Grounds 2A, 2B (PO
Response at 89, Reply at 32)
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ParkerVision's New Sur-Reply

Arguments
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New arguments In sur-reply are improper

51

Patent Trial and Appeal Board
Consolidated Trial Practice Guide
November 2019

Generally, a reply or sur-reply may only respond to arguments raised in the preceding brief.
37 C.F.R. § 42.23, except as noted above. “Respond,” in the context of 37 C.F.R. § 42.23(b),
does not mean proceed in a new direction with a new approach as compared to the positions
taken in a prior filing. While replies and sur-replies can help crystalize issues for decision, a
reply or sur-reply that raises a new issue or belatedly presents evidence may not be
considered. The Board is not required to attempt to sort proper from improper portions of the

reply or sur-reply.

PTAB Consolidated Trial Practice Guide (Nov. 2019) at 74
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New arguments raised in PO sur-reply

« “Pulses are the type of signals that have apertures” (Sur-reply 3)
« See also Sur-reply 30: “a sine-wave does not have apertures”

 POSITA wouldn’t look for radar applications to combine with Nevo (Sur-reply
10-13)
« PO Response argued (at 61) that Avitabile wouldn’t meet standard
requirements of a Bluetooth or Wi-Fi system

 Motivation to combine arguments (at 62-64) in POR didn’t mention radar

« Two new motivation to combine arguments regarding Ground 2A

« Estabrook wouldn’t work in “simultaneous dual mode” configuration (Sur-
reply 13)
« Different operating frequencies (Sur-reply 13-14)
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Response to new sur-reply arguments (if considered)

“A sine-wave does not have apertures” (Sur-reply 30)

“Aperture” is not a claim term

«  Petition, Larson declaration repeatedly equated “aperture” with “on” time of sampling cycle, including for
Estabrook. See Petition 24, 74, 79; EX1002, 4[] 254, 256, 368. No rebuttal evidence cited in PO
Response, including Ricketts declaration

 ParkerVision agreed to construe “aperture” as “a period of time during which the claimed switch is in its
closed (on) state” in related litigation for a related patent.

c. Agreed upon claim constructions
The parties agree on the constructions for the following claim terms and phrases

found in the ‘528 Patent:

‘528 Patent Phrase Agreed Upon Construction
switch “an electronic device for opening and closing a circuit”
sampling aperture “a period of time during which the claimed switch is in its
closed (on) state, thereby reducing a continuous-time signal to
a discrete-time signal”

EX1050, 28

Reply, 9
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Response to new sur-reply arguments (if considered)

“a sine-wave does not have apertures” (Sur-reply 30) (cont'd)

« Estabrook’s 50% duty cycle (sampling interval) is a non-negligible
aperture

Hult. Idiodel

Vdioedelt]), IdiLodelt]

5.0
2 =
-
.-"""
-
-
-
#
¢

i
1111.0000 1116.3580 1121.7160 1127.0740 / 1132, 4320
Tume — Sec %10"°

b 0= - £ . a 1
(b) In-phase diodes wavefarms Sampllng InterVHIS ”Off” perIOdS

EX1005, Fig. 16(b)
(p. 71)

Petition at 79, EX1002, [ 1 253-254, 266
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Response to new sur-reply arguments (if considered)

55

Sur-reply 11: POSITA would not “look specifically to radar-related art— like
Avitabile — to implement a down-converter in Nevo's consumer wireless
applications” (emphasis in original)

* Analogous art includes art “not within the field of the inventor’s endeavor” if
“reasonably pertinent to the particular problem with which the inventor is
involved. In re Bigio, 381 F.3d 1320, 1325 (Fed. Cir. 2004)

« Avitabile is in the same art field or is analogous. The problem addressed by
“frequency translation module” in claims and “down-conversion section” in
Nevo is converting a modulated signal from a high frequency to a lower one.
Avitabile is reasonably pertinent to this problem. Petition at 25-26
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Response to new sur-reply arguments (if considered)

Sur-reply at 13: Estabrook wouldn’t work in “simultaneous dual mode” configuration

* Young itself teaches the solutions for “simultaneous” operation, including isolation
mechanisms (Abstract, Fig. 5, 6:51-55), standard software algorithms (10:20-30)

 Type of down-conversion (e.q. use of Estabrook circuit) irrelevant to this issue

54
50~ ® SWITCHCONTROLA _-84a ./
_,r‘64 T £ -68
POWER g0~ RADIO A DOWN
SPLITTER CONVERTER & |—>
s < DEMODULATOR RADIOA |,
=2 N 66 | BASEBAND (—
14 ®1~00= | [RADioBDOWN | |PROCESSOR 72
/ANTE LOW NOISE 66_4 * CONVERTER &
AMPLIFIER "5 DEMODULATOR
d |5 i 84 A MAIN
— PROCESSOR
¢ jCIRCULATOR 4 70
gl POWER 82 e RADIOA
1 AvPLFIER MODULATOR &
PREAMPLIFIER RADIO B
£ —— 76 | BASEBAND [~
83 < RADIOB | [PROCESSOR
POWER MODULATOR &
COMBINER §*—T—5, || LPREAMPLIFIER | gg
B THRX SWITCHCONTROLB  -86a ™

73

Petition 58-59, 67-68
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Response to new sur-reply arguments (if considered)

57

Sur-reply 13-14: Estabrook-Thesis teaches different operating frequency than
Young

Response: POSITA would have known how to modify circuit to meet different
operating frequencies

Frequency translation circuit examples in '686 patent (and '551 Patent) are all
in the same input frequency range (~900 MHz) as Estabrook-Thesis

'686 Patent, Figs. 53, 55, 57, 11:39-48, 12:1-67, 16:14-18, 27:65-28:2, 29:43-47

‘551 Patent Figs. 4, 11

References to Bluetooth, Wi-Fi do not explain how to modify circuits for these frequencies;
assumes a POSITA would know how to do so
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Backup slides
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Not all disputes apply to all grounds

PO Argument Whether dispute applies to

Ground 1 (Nevo + Avitabile) Grounds 2A/2B (Young +
Estabrook)

2nd EM signal not “generated from” stored energy
Radar embodiment

“sample-and-hold” vs. “energy transfer system”
Control signal not a “pulse”

Control signal, inputs combined at diode input

Frequencies incompatible with 2.4 GHz standard
(first raised in sur-reply)

Down-converter wouldn’t meet standards
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Dr. Ricketts’ “simulations” of Estabrook are irrelevant

* Dr. Ricketts simulated only the down-converter, not the entire receiver

 Dr. Ricketts’ simulations did not represent correct criteria for Bluetooth interference standards
(Bit Error Rate (BER) with defined signal + interfering inputs)

LOW-LEVEL
FROMNT-END

snaLPRocEsSMG cmcun | bias| IO
> = f mTHL
e 4.2 INTERFERENCE PERFORMANCE
\ Zin(i) Zout { f
\\ (o The interference performance on Co-channel and adjacent 1 MHz and 2 MHz are
uHE L% — measured with the wanted signal 10 dB over the reference sensitivity level. On all
HPUT SINE . . o
}.@@l Bk | SIGNAL other frequencies the wanted signal shall be 3 dB over the reference sensitivity
i ot rms our level. Should the frequency of an interfenng signal lie outside of the band 2400-
E 2497 MHz, the out-of-band blocking specification (see Section 4.3 on page 25)
{ i 5 shall apply. The interfening signal shall be Bluetooth-modulated (see section 4.8 on
| E t page 27). The BER shall be = 0.1%. The signal to interference ratio shall be:
— aY | > t EX1055 (Bluetooth Spec. v1.0B, 1999) at 24
AFGC J How is the measurement performed?
Basic Rate:
Figure 1: Block diagram of the direct conversion receiver. The interference performance of a DUT is tested by coupling a signal of interest with an interfering signal and
i measuring the bit error rate (BER). Two vector signal generators are used to generate the wanted signal and the
EX1005, Figs. 1(p. 25), interfering signal. These signals are combined and sent to the DUT. A schematic of the hardware setup is shown in
13(3) (p. 60) Figure 49.

EX1056 (Intro to Bluetooth Receiver Testing) at 86
Reply 29-30; EX1049, 1 103-114
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Dr. Ricketts Couldn’t Answer Whether he had Checked the

Bluetooth Specification for his Simulations

Q. Did you check the Bluetooth specification
to come up with that requirement?

A. I mean, I have checked it before. Like I
said, we use it in my research lab.

Q. Did you check it specifically before vyou
conducted the simulations?

A. I guess -- I think the answer to that is
I've checked the spec many times, and so I -- I
mean. Let me put it this way: Our work in
Bluetooth has been going on for years. I did the
simulations more recent to the March time frame when

I submitted the declaration.

EX1051, 126:7-18; Reply, 30
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Response to PO’s attempt to fix lack of disclosure in 686

patent using sur-reply/ Larson deposition

PO’s contradictory arguments:
« prior art has to meet exact requirements in standards (POR 60-64, 77-85)

* butit's enough for the '686 patent itself to describe something that
generally relates in some way to a general communications principle
that’s also implicated in Bluetooth/Wi-Fi (Sur-reply 18-21)

Things PO said were missing from prior art that are also missing from ‘686
patent and its sur-reply laundry list still fails to show:

« Meeting actual sensitivity/interference/dynamic range standards, as
opposed to simply having generic features that somehow relate

* Image rejection

« Automatic gain control

* Error correction

» Protocol-specific modulation

62 DEMONSTRATIVE EXHIBIT-NOT EVIDENCE



Response to PO’s attempt to fix lack of disclosure in 686

patent using sur-reply/ Larson deposition

: . . ] Testimony omitted from cite: EX2013, 43:9-19:
Example of sur-reply characterization vs. actual testimony:

« Sur-reply at 20: “Larson admits that these formulas can 5 5 Right. And they're — E—
Cover Wi-Fi/BluetOOth frequenCieS” 10 line number is teaching fregquencies that fall
o Patent Citation (’686 Patent, 11 :38-12:677 e-g- 11 .39-47)- 11 within the WiFi and Bluetooth standards. Correct?
For example, to down-convert a 901 MHZ input signal to a | 14 A Well, no, actually. The -- I think
MHZ IF signal, the frequency of the control signal 2006 i _ _ . - . .
would he caleulated as follows: 15 they're referring to a 900 megahertz input,
Fred Freq -l =Freg, o el 201 MHE=1 MHE) 16 roughly. And Bluetooth is a 2.4. And WiFi is at,
=Ly
17 you know, 2.4 and 5. BAnd so I think these are
For n=00.5, 1. 2, 3. 4, etc., the frequency of the control signal
2006 would be substantially equal to 1.8 GHz, 900 MHZ, 450 18 | certainly not Bluetooth frequencies, and T don't
MHZ, 300 MHZ, 225 MHZ, elc. . . . :
19 think they're WiFi frequencies either.
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PO’s New Specification Excerpts Are Inapposite

PO Assertion: “...the '551 patent provides capacitor values to use (e.g. 18 pF) and teaches using an
amplifier/filtering stage after a switch/capacitor to provide “additional receiver sensitivity, bandwidth control, or
signal conditioning.” Sur-Reply 18-19.

Patent excerpts cited: ]
In an energy transfer environment, the storage module,

FIG. 110 llustrated in FIG. 82 as a storage capacitance 8208, pref-
11016 erably has the capacity to handle the power being
11022 11?08 11002 transferred, and to allow it to accept a non-negligible amount
‘ M‘:, RE SWITCHY r of power during a non-negligible aperture period. This
LT INEGRATOR | 1000 allows the storage capacitance 8208 to store energy trans-
Y 2 11?24 ferred from the input EM signal 8204, without substantial
11006~  WAVEFORM | —— N DECODE concern for accurately reproducing the original, unaffected
GENERATOR DIFFJEA;'FPNHAL_—H”ER—— CIRCUITRY voltage level of the input EM signal 8204. For example, in
" an embodiment, the storage capacitance 8208 has a value in
FECEIVING o the range of 18 pl. Other suitable capacitance values and
11004~ OSEH%H storage modules can be used.
11018 11026 EX1 008, 67:14-24
10104 L
;A;ﬂj;——— Iﬂﬁrggﬂ% An optional A]npliﬂcr..-"l—'il[cr stage or slages 10104 ‘and
RF DIFFERENTIAL RECEIVER 10112 may be included to provide additional receiver
11})10 sensitivity, bandwidth control or signal conditioning for the

Decode Circuitry 10114, Choosing an appropriate time base

EX1008, Fig. 110 EX1008, 113:56-58
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PO’s New Specification Excerpts Are Inapposite

PO Assertion: “...the '551 teaches the use of differential input/output configurations and pulse signals
designed to avoid interference.” Sur-reply 19.

7502\ DIFFERENTIAL EFIE‘gGG;THM{SsF’EAR CONFIGURATION 7522\ DIFFERENTIAL f}fu?m I;ngREMTIAL T
7682 woewew W
S S o
Patent excerpts cited: K { ll vl e
5.2 Differential Implementations e I N T o "
The invention can be implemented in a variety of differ- 16 o @) w1 |
ential configurations. Differential configurations are useful et vk sow ) 7525{ T we | 4
for reducing common mode noise. This can be very useful I S L i —
in receiver systems where common mode interference can - - ” 2 A T
be caused by intentional or unintentional radiators such as L,;TLOJ SO DT A G 7 ™o
cellular phones, CB radios, electrical appliances etc. Differ- 5 i - ,E_’%"i N I LTJ AN
EX1008, 103:1-7
’ : . Lo H
FIGS. 106-109 illustrate different pulse output signals Pl ol e R AR
10602 and 10802 and their respective frequency domain at e w Pl W
10702 and 10902. As can be seen from FIGS. 106 and 107, L - . o
the half-cycle signal 10602 generates a spectrum less subject ol T
to interference than the single cycle of FIG. 99 and the - o
10-cycle pulse of FIG. 108. The various outputs determine L T
L
EX1008, 114:1-6 !
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PO’s New Specification Excerpts Are Inapposite

PO Assertion: “...the '551 teaches the use of differential input/output configurations and pulse signals
designed to avoid interference.” Sur-reply 19.

Patent excerpts cited:

FIG. 108
FIG. 106 1.2V
L { 10802
HAVEFORH e SRR : ; T
GENERATIR ouTPUT) ' i |
aUreUn) 0V-
L 1.2V ; ; ;
5 U5 Ayg 3y Alyg s S 10ys A 3y Alys SOy
TN TIHE
QUTPUT) FIG. 107 (WAVE
GENERATOR
_______________________________________________________________ E\ERATD FIG. 109
, ; IO e
a0y v-IAARAR R i 10902
WM -
HMH H’IIH‘ Wl |
oy -ULAE Hil) LR W ) :
iy 1.06H; ”"z 3.0t 4.0y 506t !
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PO’s New Specification Excerpts Are Inapposite

67

PO Assertion: “.... the '686 patent provides formulas for calculating the frequency of the control signal based

on the frequency of the input signal.” Sur-reply 20.

Patent excerpts cited: ‘686 Patent, 11:38-

12:67, e.g. 11:39-47

t-orcxnﬁ]p]c. 1o down-convert a 901 MIZ input signal toal
MHZ IF signal, the frequency of the control signal 2006
would be caleulated as follows:

(FrenFreazen =Freq,.,,. (301 MHZ-1 MHZY

n=S00

Forn=0.5, 1, 2,3, 4, etc., the frequency of the cantral signal
2006 would be substantially equal to 1.8 GHz, 900 MHZ, 450
MHZ, 300 MHZ, 225 MHZ, etc.

Exemplary time domain and frequency domain drawings,
illustrating down-conversion of analog and digital AM, PM
and FM signals 1o 1F signals, and exemplary methods and
systems thereof, are disclosed in co-pending 1.8, patent
application entitled “Methad and System for Down-convert-
ing Electromagnetic Signals,” Ser. No. 09/176,022, issued as
U8, Pat. No. 6.061.551.

Alternatively, when the aliasing rate of the control signal
2006 is substantially equal to the frequency of the input signal
2004, or substantially equal 10 a harmeonic or sub-harmonic
thereof, input signal 2004 is directly down-converted to a
demodulated baseband signal. This is because, without
modulation, the under-sampling pulses occur at the same
point of subsequent cycles of the input signal 2004, As a
result, the under-samples form a constant outpur baseband
signal. If the input signal 2004 includes lower frequency
changes, such as amplitude, frequency, phase, etc.. or any
combination thereof, the charge stored during associated
under-samples reflects the lower frequency changes, resul-
ing in similar changes on the demodulated baseband signal,

DEMONSTRATIVE EXHIBIT-NOT EVIDENCE

0 be down-converted to ba:

For example, to directly down-convert a 900 MHZ input
signal to a demodulated baseband signal (ic.. zero IF), the
frequency of the control signal 2006 would be calculated as
follows

(Fre g Freelin =F1q o {900 MHZ~0 MHZ)
1500 MHZ 51

Forn=0.5. 1, 2.3, 4. etc., the frequency of the control signal
2006 should be substantially equal to .8 GHz, 900 MHZ. 450
MHZ, 300 MHZ, 225 MHZ. etc.

Exemplary time domain and frequency domain drawings.
illustrating dircct down-conversion of analog and digital AM
and PM signals to demodulated baseband signals, and exem-
plary methods and systems thereof, are disclosed in the co-
pending U.S. patent application entitled “Method and System
for Down-converting Electromagnetic Signals” Ser. No
09/176,022. issued as 11.S. Pat. No. 6,061,551

Alternatively, to down-convert an input FM signal o a
non-FM signal, a frequency within the FM bandwidth must
band (i.c., zero IF). As an example
1o down-convert a frequency shift keying (FSK) signal (a
sub-set af FM) to a phase shift keying (PSK) signal (a subset
of PM), the mid-point between a lower frequency F, and an
upper frequency F. (that s, [(F,+F,)42]) of the FSK signal is
down-converted to zero IF. For example, to down-convert an
FSK signal having F, equal to 899 MHZ and F, equal to 901
MHZ, to a PSK signal, the aliasing rate of the cantrol signal
2006 would be calculated as follows

Frequency of the in

(FiaFa)s2

= (899 MHZ+ 501 MHZ) =2

=000 MHZ.

Frequency of the down-converted signal=0 (i.c., baseband)
(100, FH NN =V 10 MHZ-D) MELZY
WES0n MHZ/n
For n=0.3, 1, 2, 3, etc., the frequency of the control signal
2006 should be substantially equal w 1.8 GHz, 900 MHZ, 450
MHZ, 300 MHZ, 225 MHZ, etc. The frequency of the down-
eried PSK signal is subsiantially equal @ one half the
erence between the lower frequency F, and the upper
Trequency F,.
As another example, to down-convert a FSK signal o an
amplitude shift keying (ASK) signal (a subset of AM), either
the lower frequency F, or the upper frequency F. of the FSK

" signal is down-converted to zero IF. For example, to down-

convert an FSK signal having F, equal 10 900 MHZ and F,
equal 10 901 MIIZ to an ASK signal, the aliasing rate of the
control signal 2006 should be substantially equal o

(500 MHZ-0 MIZ/n=000 MHZ, or

(901 MHZ-0 MHZ)n=001 MHZn

For the former case ol 900 MHZ/n, and forn=0.3. 1, 2.3, 4,
etc., the frequency of the control signal 2006 should be sub-
stantially equal o 1.8 GHz, 900 MHZ, 450 MZ, 300 MHZ.
225 MHZ, ete, For the latter case of 901 MHZ/n, and for
n-0.5, 1, 2. 3,4, ete., the [requency of the control signal 2006
should be substantially equal to 1.802 GHz, 901 MHZ. 450.5
MHZ,300.333 MHZ, 225.25 MH equency of the
down-couverted AM signal is substantially equal o the dif-
ference between the lower frequency F, and the upper fre-
queney F (i.e.. 1 MHZ).

Far example, to dewn-convert a 901 MHZ input signal to a1
MHZ IF signal, the frequency of the control signal 2006
wonild he caleulated as follows:

Ty PR g = F IRy {0 ] MHE= 0 MTHE)

For n=(0.5, 1, 2, 3.4, etc.. the frequency of the control signal
2006 would be substantially equal to 1.8 GHe, 900 MHZ. 450
MHZ, 300 MHZ, 225 MHZ, elc.




PO’s New Specification Excerpts Are Inapposite

PO Assertion: “.... the patent also explains how to achieve frequency selectivity before down-conversion
using the apparent filter of the patented receiver.” Sur-reply 20.

The UDF module 1702 of the present invention includes a
Patent excerpts cited: ‘686 Patent, 27:17-24, number of advantages. For example, high selectivity at high
27:62-28:2 frequencies is realizable using the UDF module 1702. This
feature of the mvention 1s evident by the high Q factors that
are attainable. For example, and without limitation, the UDF 65
module 1702 can be designed with a filter center frequency f -
on the order of 900 MHZ, and a filter bandwidth on the order

FIG. 17 is a conceptual block diagram of a UDF module

1702 according to an embodiment of the present invention.
The UDF module 1702 performs at least frequency transla-

tion and frequency selectivity. 20
The effect achieved by the UDF module 1702 is to perform of 50 KHz. This represents a Q of 18,000 (Q 1s equal to the
the frequency selectivity operation prior to the performance center frequency divided by the bandwidth).

of the frequency translation operation. Thus, the UDF module

1702 effectively performs input filtering. 686 Patent, 27:62-28:2

'686 Patent, 27:17-24
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PO’s New Specification Excerpts Are Inapposite

PO Assertion: “.... the patent discloses the use of “tank circuitry to improve [down]conversion efficiency” and
input impedance matching to filter out unwanted signals and maximize power/energy transfer and improve
efficiency.” Sur-reply 20-21.

Patent excerpts cited: '686 Patent, 15:20-23, 16:25-28, 16:30-32, 21:32-33, 21:40-43, Fig. 60A

is 2K ohm and the desired load to be driven is 50 ohms). An FIG. 57 is a schematic diagram of an exemplary circuit to
additional benefit of impedance matching is that filtering of down-convert a 915 MHYZ sional to a 5 MHZ. sional usine a
unwanted signals can also be accomplished with the same ] g i gn_ i g
components. 101.1 MHZ clock. Th]% circuit has switch bypass circuitry (o

1Myprove conversion CliCiency.,
'686 Patent, 15:20-23

'686 Patent, 21:40-43 o FIG. 60A

25 tank2 with little attenuation. The effect of tank1 and tank?2 is o s i 350;5 P
to further separate the input and output signals from the same § b mnh & A
QUTPUT FREQ. SOMhz

node thereby producing a more stable input and output
impedance. Capacitors 6018 and 6040 act to store the 50 MHz w
output signal energy between energy transfer pulses.

L1 I ” L 10f m -
“PJ. 8t p " 6028
SBREAK-X B 2 -
ce[ 6008 — O==Cpg S
el L,V
0 6 ) )

30 Furtherenergy transfer optimization is provided by placing —— st s

an inductor 6010 in series with a storage capacitor 6012 as v I”PE”‘"GC:N o2 o -
shown. In the illustrated example, the series resonant fre- A b I - B}D
quency of this circuit arrangement is approximately 1 GHz. <,7D—IULb;6‘——HQp.f g . " WIPUL 0. Sz
'686 Patent, 16:25-33 ENERGY TRANSFER SIGNAL G042~ “’"C%:\m c4f%24 B30

101.1 MHZ clock. The circuit has additional tank circuitry to '686 Patent, Fig. 60A "pu W ” et

improve conversion efficiency. LS VIO Satos S50ps —

, < 6044
686 Patent, 21:32-33 ;
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Dr. Larson’s deposition testimony cited in sur-reply describes general

principles of wireless communication systems

Q In the context of WiFi and Bluetooth, Q And what does high selectivity at high

th control relates to WiFi or

Q And bandwic

Bluetooth. Right? what is distortion? frequencies mean in the context of the "686

W ia i ia ar - aa -
2 Yeah, it would -- it would relate to any A Well, distortion is another wireless patent?

. . concept that is universal for azll wireless Y Well, you know, like any wireless systemn,
ommunication system at all. WiFi and Bluetooth s = " y W v ow Y

stems. It's important for all wireless systems. this is describing a very, very

are great examples.

And basically distortion is -- you know, it's requirement that sy Yol

EX2013, 1422-155 almost self-explanatory. It's an error or a decades. That for high frequencies like in

ems, you want them to have high

~ortion of the input signal.

selectivity, you want them to accept the desired

Q And signal conditiconing also relates to
WiFi and Bluetooth standards. Correct? EX2013, 6410—18 freguencies and reject the undesired freguencies.
A Yeah. And once again, you know, any Q Right. And that's applicable also to
communications, ¥ Sk ystems WiFi and Bluetooth standards. Correct?

Bluetocoth and WiFi . . . .
2 A Yes, this is well known to be applicable.

are examples. X o X X X
The high selectivity at high frequencies is very,

EX20’|3’ 16:15-22 very well known and applicabl

Bluetooth, among a million others.

Q In the context of WiFi and Bluetooth,

what is sensitiwity?
A Yeah, sensitivity in a -- in a2 WiFi and EX2013 487_492
’ . .
Bluetooth is just the received signal level at the
input that achieves the desired performance

it error rate

cation, which is usually a &

spec

performance.

EX2013, 56:15-22

70 DEMONSTRATIVE EXHIBIT-NOT EVIDENCE



Relationship between ParkerVision patents cited in papers

Other proceedings
cited in papers

Incorporated by reference

District Court
: ::Iflgeral Circuit US 6,061 551
Reexam Indirect EX1008 @
CIP

7

CON

US 6,266,518
EX1053 @

US 9,118,528 @

Indirect
CIP

*US 7,483,686 ©

Challenged patent,
EX1001
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US 7,110,444

US 8,190,108
EX1011
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