IPR2021-00990
U.S. Patent No. 7,110,444
Patent Owner’s Response

UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

TCL Industries Holdings Co., Ltd. and Hisense Co., Ltd.,
Petitioners
V.
ParkerVision, Inc.
Patent Owner
U.S. Patent No. 7,110,444
Issue Date: September 19, 2006
Title: WIRELESS LOCAL AREA NETWORK
(WLAN) USING UNIVERSAL FREQUENCY
TRANSLATION TECHNOLOGY INCLUDING

MULTI-PHASE EMBODIMENTS AND
CIRCUIT IMPLEMENTATIONS

Inter Partes Review No. IPR2021-00990

DECLARATION OF DR. MICHAEL STEER

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Table of Contents

Page

L. BACKGROUND .....oooiiiieiiieeeite ettt ettt e et ee e eaee e 1
II.  PROFESSIONAL QUALIFICATIONS......etiiiiiiiieeiie ettt 1
III.  MATERIAL CONSIDERED.......ccctttiiiiieiiiieeeciie et 3
IV. LEGAL STANDARDS ..ottt e 5
AL ODVIOUSIIESS. ..eeeiiiiieiiiiieeeitee ettt ettt ettt e ettt e s e e st eesbeee e 5

B.  “Means-plus-function” claim elements. ............ccoeevvvriiiieeeeeieeniinnne, 7

V.  LEVEL OF ORDINARY SKILL IN THE ART ....ccoccciiiiiiiiiniiiiiieeeiiene 8
VI. GENERAL OVERVIEW OF THE TECHONOLOGY .....cccceeevvvveeirieeennnee. 9
Wired cOmMmUNICALIONS. ....oouvevieieiiiiiiiiei et 9

B.  Wireless coOmmuNICAtioNS. .........coovuveeeriiiieiniieeiniieeeniiee et 10

G & (<0 | <) Lo TR 11

D.  UP-CONVETSION. ..eeiiiiiiiiiieeeiiiiieeeeiiiiieeeesiiteeeeesinreeeesssrreeesessssaeeesans 12

E.  DOWN-CONVEISION. ....cceiiiiiiiiiiieeeeeeeeiiiiirieeeeeeeeeeeerrrrreeeeeeeeeenseesnaes 13

VII. DETAILED TECHNOLOGY BACKGROUND .....ccccceeviiiiiiiieeeieeeeee. 13
A, Radio freqUENCY.....ccouviiiiiiiiiiee e 13

B Basic CIrCUIt CONCEPLS. .ovvvieeeeeiciiiiiiiiieeeeeeeeesiierr e e e e e e e e eeerreeeeeee s 16

C Integrated CITCUILS. ....vvviiiieieeeeiiiiireeee et e e e 20

D.  Circuit diagrams.........ccccuvvriiiiieeeeeeeeiiiirieee e e e e e e e eirrrreeeee e e e e e eeeeanaes 23

E CIrCUit COMPONENLS. ....eeeeieiiiiieeeeiiiiieeeesiiireeeeesrreeeeeeserreeeeesnnseeeeenns 24

1. TTANSISTOTS ..veviiiee ettt e e e ereeee e 24

2. (O o 103 1 () RSP 25

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

3. RESISTOT. ...ttt 28
4. Differential amplifier. ...........cccoovviiiiiiiiiiieee e, 29
F.  Electrical load, high impedance loads and low impedance loads....... 30

G.  Signals; time domain and frequency domain representations of a

SIZNAL. 1o e e e e e e e e aeaanaees 31
H.  Baseband signals, carrier signals, modulation and up-conversion. ....34
L I/Q ModUIation. ........evveiiiiiieeiiiiieieeee et 36
J. Demodulation. ..........ceeeiiiiiiiiiiiiiee e 38
KL TranSCEIVET. ..eeiiiiiiiiiiieeiiiie ettt ettt e 38
L.  Direct conversion and intermediate frequencies...........cccceeeeeeerunnnnnee. 40
M.  History of RF r€CEIVETS. ....ccuvviiiiiiiiiiee e 42
1. Heterodyne réCeIVETS. ......oovuuiiiiiiriiiieeeeeiiiee e eeiieee e 43
2. IMIIXETS. ..ttt ettt ettt et e et e e e et e e e saiba e e e e 45
3. Sample-and-hold (a type of voltage sampling). ....................... 49
4, Energy Sampling. ........cccooveviiiiiiiiiieeee e 56
VIII. ENERGY SAMPLING V. VOLTAGE SAMPLING.......cccccevviieiiiieenen. 63
IX. U.S. PATENT NO. 7,110,444 .....cc.eoeeeeiee ettt 64
AL OVEIVIEW ittt ettt e ettt e e et e e e e eaaeee s 64
B.  The patent discloses two fundamental different and competing
systems for dOWN-CONVETSION. .......cccevvvriiiiiereeeeeeiiiirireeeeeeeeeeeeeeneens 72
1. Energy transfer (energy sampling). ..........ccccevvvvveeeeeeeeesecnnnne. 74
2. Sample-and-hold (a type of voltage sampling). ....................... 79
C.  Prosecution history of the *444 patent............ccccccvvveeeriiiieeeniiiieeenns 83
X.  CLAIM CONSTRUCTION........cotiiiiieeiiiie et esiee et eivee e eivee e eeaee e 86

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

A.  “storage element” (Claim 3) ........cooeiiiiiiiiiiiiiiiieee e 86
B.  “[a] wireless modem apparatus™..........ccceeeeeeeeeeeeiiiiniiieeeeee e e 87
C.  ‘“frequency down-conversion module” (claim 3)...........ccceouvvvrrrnnn... 88
D.  “subtractor module” (claim 3).........cccooiiiiiiiiiiiiiiiee e, 89
XI. SECONDARY CONSIDERATIONS ......cooiiiiieiiiee et 89
A, Long-felt NEEd.....ceiiiiiiiieie e 89
B.  Others tried and failed.............ccooeviiiiiiiiii e 90
C.  Unexpected reSULLS. ......uuviiiieeeieeiciiiiiieee e e e 91
D.  Praise by Others.......ccccuiiiiiiiiiiiie e 94
E.  Copying and commercial SUCCESS. .........uuvrrirreeeeerieiiriiieeeeeeeeeeeeennnes 94
XII. CITED REFERENCES........oiiiiiiiii e 95
A.  U.S. Patent No. 6,230,000 to Tayloe (“Tayloe”). .....cccccvveeeerncureennnns 95
B.  Texas Instruments Datasheet for SN74CBT3253 DUAL 1-OF-4 FET
MULTIPLEXER/DEMULTIPLEXER (“TI Datasheet”) ................ 113
C. U.S. Patent No. 5,937,013 to Lam et al. (“Lam”).............cc.......... 113
D.  Circuit Techniques for Reducing the Effects of Op-Amp
Imperfections: Autozeroing, Correlated Double Sampling, and
Chopper Stabilization, Proceedings of the IEEE, Vol.84, No.11,
November 1996 (“ENZ™) ...ooeeviiiiiiiiiiiiieeeeeeeee e 117
XIII. VALIDITY OF THE 444 PATENT ....ccooiiiieeee e, 119
A.  GROUND 1: Claims 2-3 — Tayloe in View of the TI Datasheet......119
B.  Tayloe Capacitors Hold Negligible Amounts of Energy ................. 119
1. Energy in a Tayloe Capacitor.........ccceeeeerviveeeeeeniieeeeeeenenn. 123
a) STEP 1: Calculating available energy. ........................ 123
b) STEP 2: Calculating energy in capacitor...................... 127

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

c) STEP 3: Percentage of available energy...................... 128

2. Energy in ParkerVision’s storage element...............c.cceunieeen. 129
a) STEP 1: Calculating available energy......................... 129
b)  STEP 2: Energy stored on storage element. ................ 130
c) STEP 3: Percentage of available energy...................... 131
C.  Tayloe capacitors are not elements of an energy transfer system.....131
D.  Tayloe does not disclose a “wireless modem apparatus.”................ 136
E.  TI Datasheet does not cure deficiencies of Tayloe .......................... 139
F. GROUND 2: Claim 2, 3 and 4 — Lam in View of Enz and Tayloe..139
1. Lam and Enz Capacitors Hold Negligible Amounts Of Energy.
.............................................................................................. 140
2. Lam/Enz capacitors are not elements of an energy transfer
S 4] 1531 0 S 141
3. Enz does not disclose a first/second “frequency down-
conversion module to down-convert [the/said] input signal.” 142
4. Lam does not disclose a “wireless modem apparatus™. ......... 144
5. Claim 4 is not obvious in view of Lam/Enz. ......................... 144
6. There 1s no motivation to combine Lam and Enz. ................. 145
XIV. SUPPLEMENTATION .....oooiiiiiiiiiiieeiiee ettt 147

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




