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ABSTRACT
tems, and apparatuses, and eombinations and

embodiments the invention operates by
il and rectsively operating on approximite halfcycles (43,
1%, 2%, erc) of the carrier signal. The recursive operations

sccumulates the results of
tions and uses the accumulated results to form a down-con
verted signal. I an embodiment, the EM signal is

embodiment, the EM signal is down-converted
information signel. In another embodiment, the
afrequency modulated (FM) signal, which s down-converied
0 moneFM signal, such s a phiase modulated (PM) sigal or
an amplitude modulatcd (AM) signsl
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The '528 Patent

FET 11006 receives the EM signal 11002 and aliasing
signal 11014. In one embodiment, aliasing signal 11014

FIG. 110A includes a train of pulses having non-negligible apertures that

' repeat at an aliasing rate. The aliasing rate may be harmonic

ihe orsub-harmonic of the EM signal 11002. FET 11006 samples

EM signal 11002 at the aliasing rate of aliasing signal 11014

14002 L~ 11004 10R to generate down-converted signal 11012. In one embodi-
oo —3 2 # ment. aliasing signal 11014 controls the gate of FET 11006 so
A T ﬁiﬁ_i'j CONVERTED that FET 11006 conducts (or turns on) when the FET gate-

1914 11006 ——"1 R T s to-source voltage (V) exceeds a threshold voltage (V).
e e = When the FET 11006 conducts, a channel is created from
SIGNL source to drain of FET 11006 so that charge is transferred

from the EM signal 11002 to the capacitor 11010. More
specifically. the FET 11006 conductance (1/R) vs V¢ is a
TI-1001, FIG. 110A (annotated) (cited by Pet., 7) continuous function that reaches an acceptable level at'V,, as
illustrated in FI1G. 110B. The charge stored by capacitor
11010 during successive samples forms down-converted sig-

nal 11012.

TI1-1001, 108:40-51 (cited by Pet., 7)

FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE freom | 4
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"he '528 Patent: Claim 1

FISH.

1. A system for frequency down-converting a modulated

carrier signal to a baseband signal, comprising:

a first switch coupled to a first control signal which com-
prises a sampling aperture with a specified frequency,
wherein the first switch is on and a portion of energy that
is distinguishable from noise is transferred from the
modulated carrier signal as an output of said first switch
during the sampling aperture of the first control signal;

a first energy storage element that stores the transferred
energy from the modulated carrier signal and outputs a
down-converted in-phase baseband signal portion of
said modulated carrier signal;

TI-1001, 192:32-43 (Claim 1)

a second switch coupled to a second control signal which
comprises a sampling aperture with a specified fre-
quency, wherein the second switch is on and a portion of
energy that is distinguishable from noise is transferred
from the modulated carrier signal as an output of said
second switch during the sampling aperture of the sec-
ond control signal;

a second energy storage element that stores the transferred
energy from the modulated carrier signal and outputs a
down-converted inverted in-phase baseband signal por-
tion of said modulated carrier signal;

wherein the portions of transferred energy from each of the
first and second switch are integrated over time 1o accu-
mulate said portions of transferred energy from which
said down-converted in-phase baseband signal portion
and said down-converted inverted in-phase baseband
signal portion are derived: and

a first differential amplifier circuit that combines said
down-converted in-phase baseband signal portion with
said down-converted inverted in-phase baseband signal
portion and outputs a first channel down-convened dif-
ferential in-phase baseband signal.

TI-1001, 192:40-51 (claim 1 (Cont.))

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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@7 ABSTRACT

A pmdm detcetor for conventing 3 signal 1o baschand
includes 8 commutating switch which serves to sample an

waveform four times per period at b RF frequensy, The
samples arc infegeated over lime lo produce an average
voliage al 0 degreas, 91 degrees, 1800 degrees and 27}
degrees, The average voliage a1 0 degrees is the bascbud
in-phasc signal, and the averags voltage at 90 dogeecs s the
baschand quadrature signal. Allernatively, to increas gain,
the 0 degree average can be differentially d wit
180 degree average o form the bascland in-phase signal,
and the %0 degree average can be differentially summed with
the 270 degree average W produce the basehund quadraure
signal.

14 Claims, 3 Drawing Sheets
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T1-1004, Fig. 3 (annotated) (cited by Pet., 11)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

frcom | 7



CONFIDENTIAL - PROTECTIVE ORDER MATERIAL

Conventional Op-Amp Circuit Operation

Sedra/Smith Textbook (T1-1046)

Fig. 2.4 The inverting
closed-loop configuration.

Uy

Dr. Galton’s Declaration (TI-1066)

33.  The accompanying text explains that the “the input resistance of the
closed-loop inverting amplifier of FIG. 2.4 is simply equal to R1” (TI-1046, Page
68). It goes on to characterize the amplifier as having a “low input resistance™ (TI-
1046, Page 69), thereby implying that R1 must have a “low” resistance, and

characterizes a few mega-ohms as “impractically large™ (TI-1046, Page 69).

TI-1046, Fig. 2.4 (annotated)

Input and Output Resistances

Assuming an ideal op amp with infinite open-loop gain, the input resistance of the closed-
loop inverting amplifier of Fig. 2.4 is simply equal to R;. This can be seen from Fig. 2.5(b),
where

Uy d 1

TI-1066, 133 (cited by Reply, 23)

1055, Pages 719-720). Therefore, increasing the value of the resistance, R,
increases the power of the noise introduced by the resistor. Consequently, a

POSITA would understand that it 1s undesirable to use extremely large resistors in

e = R, circuits like wireless recervers that must amplify very small signals, as the noise
: f| IJ’;IR; ”
would severely degrade the receiver’s noise figure.
T1-1046, at 68 (annotated) TI-1066, 29 (cited by Reply, 23)
FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Conventional Op-Amp Circuit

Sedra/Smith Textbook (T1-1046)

The Closed-Loop Gain

We now wish to analyze the circuit in Fig. 2 4 to determine the closed-loop gain G, defined
as ‘

Yo

(.

G =

We will do so assuming the op amp to be ideal. Figure 2.5(a) shows the equivalent circuit,
and the analysis proceeds as follows: The gain A is very large (ideally infinite). If we assume
that the circuit is “working” and producing a finile output voltage at terminal 3, then the
voltage between the op amp input terminals should be negligibly small. Specifically, if we
call the output voltage vg, then, by definition,

g U1 L = Q

It follows that the voltage at the inverting input terminal () is given by v; = wv,. That is,

because the gain A approaches infinity, the voltage v, approaches va. We speak of t I S

the two input terminals “tracking each other in potential.” We also speak of a

circuit” that exists between the two input terminals. Here, the word virtual should be em-
phasized, and one should nor make the mistake of physically shorting terminals 1 and 2
together while analyzing a circuit. A virtual short circuit means that whatever voltage is
at 2 will automatically appear at 1 because of the infinite gain A. But terminal 2 happens
to be connected to ground; thus v, = 0 and v; = 0. We speak of terminal | as being a
virtual ground—that is, having zero voltage but not physically connected to ground.

Dr. Galton’s Declaration (TI-1066)

in claiming that the “— termunal node would have a high impedance. However, the
feedback resistor in conjunction with the high open loop gain that op-amps have by
design cause the node at the “~” termunal to have a very low impedance. As a
POSITA would have first learned in their freshman or sophomore undergraduate
circuits courses, this node is referred to as a virtual ground precisely because the
feedback changes the impedance at that node from having a very high value to
having a very low value (a ground ternunal ideally has zero impedance, so the term
“virtual ground” is meant to signify that the node has such a low impedance that it

virtually behaves as a ground connection). TI-1046, Page 65.

TI-1046, at 65 (annotated)

FISH.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

TI-1066, 1117 (cited by Reply, 23)
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The Technology and Prior art

Tayloe (T1-1004)
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TI-1004, Fig. 6 (annotated) (cited by Pet., 14-15)

T1-1004, Fig. 7 (annotated) (cited by Pet., 17)

FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE freom | 10
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The Technology and Prior art

Tayloe (T1-1004) TI-Datasheet (TI-1005)

EXPERIMENTAL RESULTS L 3
.l_.]_ 181
A direct conversion receiver which utilizes a Tayloe ) S e
Product Detector has been built. The receiver design is the = -
same as direct conversion receiver 30 (FIG. 3) utilizing an | A

analog multiplexer and a digital counter as.shown in FIG. 7. 0 RN 10
. . 2A 281

The analog multiplexer is a Texas Instruments S i
SN74BCT3253D. The digital counter is an industry standard 10 " e
74ACT163. The analog multiplexer is a 5 volt part which 1C it
has an effective input range of substantially zero to four T

volis. Bias network 34 biases the input of the analog = B

multiplexer to substantially 2 volts. This represents the
ability to handle input signals of up to substantially +19 g} (]g](]g](]g]
dBm. This is advantageous in part because typical maximum T T I T TTT 1T
signal ranges for prior art diode mixers is substantially +7
dBm. A further advantage is that analog multiplexers
capable of operating at higher voltages can be readily

14 D D
obtained or easily designed, thereby increasing the dynamic 1 ;
range further. &

S0
s1
10E

20

TI-1005, 5:33-37 (cited by Pet., 17-18)

TI-1005, 2 (annotated) (cited by Pet., 19)

FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE freom | 11
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The Technology and Prior art (Macnally)

FISH.
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(Continued)

Primary Evaminer—ing Q. Bui
(74) Aitormey, dgens, ar Firm-— Blakely, Sokoloff
Zafman LLP

[y} ABSTRACT

A single-chip CMOS direct conversion transceiver includes
an RE circuit, a tragsinitter having o synthesizer, a roceiver
‘having s baseband filer, and a demodulator. The synthesizer
is couplest 0 the R circuit, The baseband filer is couplest
10 the RF eircuit and the syathesizer. The demod:
coupled 1o the baschand filter. The RF circuit, the synthe-
sizer, the basehnd filier, and the demodulator an: arrangesd
and configired in CMOS devices and provide a coniplete
interface between an antenna and o voicehand codec.

14 Claims, 16 Drawing Sheets

THo21

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Macnally (T1-1021)
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TI-1021, Fig. 1 (annotated) (cited by Inst. Decision, 21)
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The Technology and Prior art

Razavi (T1-1017)

15-2

A 900-MHz CMOS Direct Conversion Receiver

Behzad Razavi
Formerly with: Hewlett-Packard Laboratories, Palo Alto, CA
Preseatly with: University of California, Los Angeles

This paper descnbes the design of ¢ chip 900-MHz
CMOS direct conversion receiver (DCR) fabricated in a digital
0.6-jem technology and operating from a 3-V supply.

Shown in Fig. 1 is the DCR architecture, consisting of a
low-noise amplifier (LNA), quadrature mixers, simple low-pass
filters (LPFs). a local oscillator (LO), a divide-by-two circuit,
and baseband amplifiers, 4;. An important goal in the design
has been to achicve a relatively high gain (approximately 35 dB)
in the RE section so as to minimize the effect of the 1/ f noise
contributed by the baseband amplifiers. For thisreason, passive
mixers have been avoided cven though they provide potentially
higher linearity than do their active counterparts. Another goal
has been to include the LO on the chip o as 10 obtain a realistic
estimate of the leakage to the frontend. The design incorporates
on-chip inductors extensively to improve the performance

- T R WS G SN PSSt DIy TS 1 NN [ I .

On the other hand, to minimize the noise current of Afy, the al
lowable drain-source voltage of this device must be as large as
possible. In thisdesign, the noise current of M) is suppressed in
the band of intcrest (and higher harmonics thereof) through the
use of the degencrating inductor Ly. This technique makes it
possible 1o choose Vp sy 2 0.5 V with negligible noise penalty,
thereby allowing a large voltage drop across R, and H;.

The output nodes of the mixer are loaded with on-chip ca-
pacitors to suppress high-frequency components, but channel-
sclection filtering is not included here.

Fig. 3 illustrates the LO and the divide-by-twocircuit. Using
a cross-coupled pair M;-M; and 10-nH inductors L; and L,
the oscillator operates at 1.8 GHz while directly driving the
divider. The latter is configured as a master-slave flipflop driven
differentially through M- M, and M- M. Proper sizing of the

Bae Alla 4. L S, -

P SRR JRp AR T R Rl B o it il

a, |

LNA
Var . +2 |- Oscillator

!
LPF Qgg

|I Ay 1

| P ———

Fig. 1. Receiver architecture,

TI-1017, Fig. 1 (annotated) (cited by Pet., 62-64)

TI-1017, 113 (cited by Pet., 62)

FISH.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Conventional MOSFET Transistor Operation

Razavi (T1-1017)

Dr. Galton’s Declaration

first switch i : . : s ;
second switch 118. In the illustrated in-phase mixer. the switching pair Ms and Ms are

______ J_‘ m alternately turned on or off under the control of Vvro. which has an upper component

(Vro(-)) and a lower component (Vio(+)) oscillating in complementary manner

relative to each other. I provide a diagram below illustrating square waveforms of

complementary Vio components operating on the switching pair).

TI-1003, Y118 (annotated by Pet., 63)

I-Mixer

TI-1017, Fig. 2 (annotated by Dr. Galton)

FlSH‘ DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Conventional MOSFET Transistor Operation

Dr. Galton’s Declaration

119. Each time one switch of the pair (e.g.. first switch Ms) is turned on. the
transistor switch 1s CLOSED and the drain terminal is conducting so that charge is
accumulated on a corresponding capacitor in the presence of resistor R;. This on-
duration corresponds to the period where Vio(+) 1s high. In the meantime. the other
switch (e.g.. second switch Ms) 1s turned off because Vio(-) is low. When first
switch (Ms) 1s turned off. a portion of the accumulated charge is discharged through

resistor Ry. During this period first switch (Ms) 1s off. Vio(-) 1s high and second

switch (Ms) is turned on so that charge is accumulated on a corresponding capacitor
in the presence of resistor R2. A portion of the accumulated charge is similarly

discharged through R, when second switch (Ms) is turned off. The cycle then

repeats. TI-1003, 1119 (annotated by Pet., 63-64)

FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE freom | 15
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'528 Patent — Issues Raised By PO

* Issues Raised PO
* Whether Tayloe and Macnally are prior art

* Whether claimed “energy storage element’/’storage element” requires a low impedance
load

» Whether Tl has demonstrated sufficient motivation to combine prior art as well as

reasonable expectation of success (assuming energy storage element requires a low
impedance load)

* Undisputed:
» Claim elements not disputed are met.
* The Tayloe-Based combination would render obvious all challenged claims (if
independent claim 1 is invalidated).
» The Razavi-Based combination would render obvious all challenged claims (independent
claim 1, and dependent claims 8 and 19 are invalidated).

FlSH‘ DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

fr.com | 16
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Patent Owner Attempts Swear Behind

Patent Owner’s Response Petition

Texas Instruments Incorporated (“Petitioner”) petitions for Inter Partes Re-

Claims 1. 3. 5. 8-9. 11-18 of the "528 patent were conceived at least as early view (“IPR”) of claims 1-5. 8, 9. 11-23. 26. 27. and 29-36 (“the Challenged

as January 20, 1998 and diligently reduced to practice by no later than April 29, Claims™) #f U.S. Patent No. 9,118,528 (“the ‘528 Patent”). Compelling evidence

=28 presénted in this Petition demonstrates at least a reasonable likelihood that Peti-

POR at 23 tioner will prevail with respect to at least one of the Challenged Claims.

Petat 1

not all Challenged Claims

Pet. Reply at 1

FlSH‘ DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

fr.com | 18
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Patent Owner Fails to Swear Behind

| Uncorroborated Inventor’s testimony of conception

Pet. Reply at 3-4, 7, 18-20

No evidence the schematics correspond to the chip
tested by Boeing Pet. Reply at 4.7

No evidence that schematics or the chip tested by
- would meet all claimed features pet. Reply at 7-16

?\Io showing of constructive reduction to practice

Pet. Reply at 17-18

FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

fr.com | 19
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Inventor’s Testimony of Conception Must be Corroborated

Apator Miters APS v. Kamstrup A/S, 887 F.3d 1293, 1295 (Fed. Cir. 2018)

FISH.

It is well established, however, that when a party seeks to prove
conception through an inventor’s testimony the party must proffer

evidence, “in addition to [the inventor’s] own statements and

documents,” corroborating the inventor’s testimony. Mahurkar v. C.R.
Bard, Inc., 79 F.3d 1572, 1577 (Fed. Cir. 1996); Hahn v. Wong, 892
F.2d 1028, 1032 (Fed. Cir. 1989).

...the “evidence of corroboration must not depend solely on the

inventor himself.” Cooper v. Goldfarb, 154 F.3d 1321, 1330 (Fed. Cir.

1998); see also Hahn, 892 F.2d at 1033 (corroborating evidence must
be “independent of information received from the inventor”).

(cited by Pet. Reply at 7)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

fr.com | 20
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PO’s allegation of conception solely relied on Sorrels’ testimony

Patent Owner’s Response Sorrels’ Declaration

5% In the summer of 1996. ParkerVision began to design its first

David Sorrell ParkerVision's CTO) confirmed that tl

parkerVision's ||| GG - integrated circuit (IC) chip called “Eddie.” ParkerVision completed the design of
above to be last modified on March 6. 1997. Ex.-2016, §97-10: Ex.-2012. The Eddie
chip_ Ex.-2016. 95. The Eddie
o
I

the Eddie chip by early 1997. The Eddie chip used ||| [ G

POR at 24

6. By early 1997. ParkerVision completed the layout for the Eddie chip.

The layout of the first Eddie chip can be found in a file

R (Enibit 2012).

EX2016 at 115-7
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Sorrels cannot authenticate PO’s swear-behind documents

Sorrels’ Declaration

Sorrels’ Deposition

modified on March 6, 1997. This date is consistent with the time that the

ParkerVision team and I were working on the layout of the Eddie chip.

9. Ascan be seen (below left) in the properties of the ||| NG

this file shows that it was last modified on March 6, 1997. As can be seen (below

right) in the metadata from a Relativity database. it also shows that the file was last

EX2016, at 19

Relativity database was not used/

by ParkerVision in 1997-1998

Q- The list in Exhibit 2029, did you check
the date on the document relative to the metadata
for each of those documents?

A. Not for each one, no, sir. You know, it
forked over a lot of them and so the decision was
made to put everything that it forked over into the
database. So, no, sir, I did not check each
individual entry.

Q. Okay. Do you know if Relativity was used
by ParkerVision in 1997-98?

A. I'm pretty comfortable with the answer of
no.

Q. Do you know how the files got from
ParkerVision into Relativity?

A. The answer is I do not know specifically.

TI-1068, 24:7-21 (cited by Pet. Mot. to Exclude 8-9)

FIS.H: DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Sorrels cannot authenticate PO’s swear-behind documents

Sorrels’ Deposition

Q. And is the -- is it fair to say the

Patent Owner’s Response

Relativity database is stored on a hard drive or a

- . server someplace?
Mr. Sorrells confirmed that the ParkerVision team continuously worked on P

: : s ; ; A. I don't know where it's stored. I will
the Eddie chip and circuit board through the time it was tested/evaluated. Id.. 128.

tell you that it was readily available when I was
Mr. Sorrells provided a list of ParkerVision files reflecting ParkerVision's
looking at it with the attorneys.
continuous work. Id., 1928-30. Ex.-2029.

Q. Do you know who maintains the server or
M. Sorrells authenticated all of the files listed or referenced above. Id., §927, /" T T —
31 MS. LEPORE: Objection, calls for
POR at 27 speculation.
A. This is a deposition, so I can only

Mr. Sorrels has no knowledge of the
Relativity database

guess. If you want me to guess, I will, but just
know that it's speculation.
BY MR. GRISWOLD:

Q. Understood. So you don't know? You

would have to guess?

A. Yoal TI-1068, 21:5-21 (cited by Pet. Mot. to
Exclude 8-9)
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No evidence the schematics correspond to the chip tested by -

Dr. Dickens’ Deposition

Q Okay. In reviewing this document, were Q Okay. And based on your review of this

you able to determine the circuit, schematic for schematic and _ can you

the circuit, that was actually tested by [ determine if this was the circuit that was tested

oy [

ATTORNEY CHARKOW: Objection to form.

ATTORNEY CHARKOW: Objection. Form.

A No. No. They

A In my opinion, I don't believe this --

this circuit was the one that was actually tested
EX2043, 72:11-17 = o o Y =
that was represented to be, but

And this looks to me, maybe an early version

or something. But I would just be speculating. I

don't know.

EX2043, 73:10-20
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No evidence the schematics correspond to the chip tested by Boeing

Sorrels’ Declaration

9. As can be seen (below left) in the properties ofthe-

this file shows that it was last modified on March 6, 1997. As can be seen (below

right) in the metadata from a Relativity database, it also shows that the file was last
modified on March 6, 1997. This date is consistent with the time that the

ParkerVision team and I were working on the layout of the Eddie chip.

EX2016, 19 (cite by Pet. Reply at 3-4)

FISH:
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16.  The layout of the circuit board (Exhibit 2013) can be seen below left

and the schematic of the circuit board can be seen below right. Part 63 1s shown

both on the circuit board layout and schematic and represents the location of the

Eddie chip on the circuit board. The layout of the circuit board was created in

1997.

FISH:
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No Evidence of meeting all claimed features

Dr. Dickens’ Declaration

Claim 1 requires “a first switch coupled to a
first control signal” (1[b]) and “a second switch
coupled to a second control signal” (1[d])

TI-1001, cl.1

Dr. Ricketts’ Deposition

TI-1065, 78:6-12 (cited by Pet. Reply at 8-9)

TI1-1067, 13 (annotating EX2015, 5) (cited by Pet. Reply at 7-8)

FISH:
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No Evidence of meeting all claimed features

Asserted energy storage device under (1[c] and 1[e] would have not worked |
Pet. Reply, 9-12

Dr. Dickens’ Declaration

TI-1067, 116 (annotating EX2011) (cited by Pet. Reply at 10-11) TI-1067, 11 17-20 (cited by Pet. Reply at 11-12)

FISI I; fr.com | 28
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No Evidence of meeting all claimed features

It the circuit worked, the alleged capacitors would have accumulated/stored charge when the switch
Is open (off) and transferred charge when the switch is closed (on), opposite to 1[a]/[1b], and 1[c]/1[d]

Pet. Reply, 9-12

Dr. Dickens’ Declaration
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No Evidence of meeting all claimed features

If the circuit worked, the alleged capacitors would have accumulated/stored charge when the switch is

open (off) and transferred charge when the switch is closed (on), opposite to 1[a]/[1b], and 1[c]/1[d]
Pet. Reply, 9-12

Dr. Dickens’ Declaration

FISI IQ fr.com | 30
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CONFIDENTIAL - PROTECTIVE ORDER MATERIAL

No Evidence of meeting all claimed features

No differential amplifier for combining (1[g]) et Reply, 12-
13

Dr. Dickens’ Declaration

TI1-1067, 24 (annotating EX2011) (cited by Pet. Reply at 12)

FISH:
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No Evidence of meeting all claimed features

No differential amplifier for combining (1[g]) Pet. Reply, 12-13

Dr. Dickens’ Declaration
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No Evidence of meeting all claimed features

undisputed |No outputting a differential output (1[g]) Pet. Reply, 12-13

Dr. Dickens’ Declaration

FISH.
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No Evidence of meeting all claimed features

PO Falls to Link Galton’s Discussion of Razavi to
the Operation of EX.-2011 Circuitry

L Voo
=R, AE _JHH
Ma M4
Vout L

R, R EE tao : v'l'l:_|K M1 MZ nl-l
nH Vouro—4—{ e
L l o Rs
% 2 o My Mg I‘_. Vid

I 1
g5 ® @
-||: My c, C =
| Fig. 5. Baseband amplifier,
¥ Il cy My My
8L, T
|=Mixer

POR, 113 (citing T1-1003, 1187)

FlS'H: EX.-2011 (cited in POR 46-47) ¢\ o,




CONFIDENTIAL - PROTECTIVE ORDER MATERIAL

o0 Evidence of Constructive Reduction to Practice

file listing (EX2029) does not show diligence
Sorrels Declaration

Pet. Reply, 18

Sorrels’ Deposition

28.  From at least March 6. 1997 through the filing of U.S Patent No.
6.061.551 (from which the 177 patent claims priority) on October 21. 1998.
ParkerVision employees worked consistently on the design. development. testing.

and/or evaluation of the Eddie Chip. From at least January 20. 1998 through
October 21, 1998, ParkerVision employees worked consistently on the design,
development, testing, and/or evaluation of the Eddie Chip and the circuit board

into which the Eddie chip was incorporated.

29.  ParkerVision files related to the design. development. testing. and/or
evaluation of the Eddie chip and circuit board discussed above are maintained in a
Relativity database. The Relativity database shows the metadata including file
extension. file name. and last modified date of these files. A search of the database

was run. Below is an excerpt from the search. EX2016, 928-29

Q. The list in Exhibit 2029, did you check
the date on the document relative to the metadata
for each of those documents?

A Not for each one, no, sir. You know, it
forked over a lot of them and so the decision was
made to put everything that it forked over into the
database. So, no, sir, I did not check each
individual entry.

Q. Okay. Do you know if Relativity was used
by ParkerVision in 1997-98?

A. I'm pretty comfortable with the answer of
no.

Q. Do you know how the files got from

ParkerVision into Relativity?

A. The answer is I do not know specifically.

FISH:

TI-1068, 21:5-21 (cited by Pet. Mot. to Exclude 8-9)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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o0 Evidence of Constructive Reduction to Practice

‘651 application (left) does not support claimed features, as alleged by PO SurReply

‘651 application does not show one input to circuit 7644 is

inverte

d relative to the other (iastead it s connecte

EXAKPLE INPUT/OUTPUT CIRCUITRY

L

only one switch

ET
ALTASING SIGRAL

£306

FISH:

i to ground)

'528 patent requires both “down-converted in-phase baseband signal portion”
and “down-converted inverted baseband signal portion” for amp19720 (claim 1)
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06 .
two switches

PO SurReply at 23

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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FISH.




CONFIDENTIAL - PROTECTIVE ORDER MATERIAL

Claim Terms for Construction

« Undisputed:
* Aperture
e Switch

« Disputed:
* Energy Storage Element/Storage Element

FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE frcom | 38
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TI's proposal: energy storage element/storage element

Petition '528 patent

The two terms are synonyms and should be construed to mean “an element

1[c]| a first energy storage element that stores the transferred
energy from the modulated carrier signal and outputs a
down-converted in-phase baseband signal portion of
said modulated carrier signal;

of a system that stores non-negligible amounts of energy from an input EM sig-

nal.” as determined by the Board and affirmed by the Federal Circuit. IPR2020-

01265. Paper 44 (invalidating claim 3 of US. 7.110.444). ParkerVision, Inc. v. Vi-

dal, 88 F.4th 969, 976 (Fed. Cir. Dec. 15, 2023) (holding “ParkerVision acted as its 1[e]
a second energy storage element that stores the transferred
energy from the modulated carrier signal and outputs a
down-converted inverted in-phase baseband signal por-

tion of said modulated carrier signal:

own lexicographer to define the term ‘storage element’™ and “the Board’s con-

struction of “storage element’ [quoted above] correctly tracks the lexicography pro-

vided by [ParkerVision]”) (citing US6.061.551 (551 patent). 66:55-67).
TI-1001, cl.1

Pet., at 3 (‘528 patent also incorporating by reference US6,061,551)

FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE frcom | 39
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TI's proposal: energy storage element/storage element

The Board construed “storage element” in US 7,110,444 (incorporating US6,061,551 by reference )

This portion of the *551 patent specification provides a lexicographic

capacitance 8208.” Id. at 66:56-59. Critically. the *551 patent states: definition of the systems to which the terms refer. In particular, “holding

. " iég < 3 < g g - o H 1 o v
The terms storage module and storage capacitance. as used modules” “identify systems that store negligible amounts of energy from an

herem. are distinguishable from the terms holding module and under-sampled mput EM signal with the mtent of ‘holding” a voltage value”
holding capacitance. respectively. Holding modules and
holding capacitances, as used above. identify systems that store
negligible amounts of energy from an under-sampled mput EM amounts of energy from an mput EM signal.” Id. (emphasis added).
signal with the intent of “holding™ a voltage value. Storage
modules and storage capacitances, on the other hand, refer to
systems that store HOH-H(’gr;fg?'bf(’ amorunts (?f‘(’if(‘f'gj'\fi"(?i.'.’ an Synonymous. we determme that the parentees acted as their own
input EM signal.

Id. at 66:59-67 (emphasis added).

whereas “storage modules™ “refer to systems that store non-negligible

Because the parties agree that “storage element™ and “storage module™ are

lexicographers and deliberatelly defined the systems to which “storage

element™ refers as “systems that store non-negligible amounts of energy

IPR2020-01265, Paper 44 at 36 (cited by Pet. 3) from an mput EM signal ™ Id. As reflected m the parties’ proposed
constructions above. the parties also agree that the meaning of “storage
element” mcludes the term “element.” Thus. applying the lexicographic
definition of the systems to which “storage element™ refers, we determine
that one of ordmary skill in the art would have understood “storage element™
to mean “an element of a system that stores non-negligible amounts of

energy from an input EM signal

FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE frcom | 40
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TI's proposal: energy storage element/storage element

The Federal Circuit affirmed the Board In the critical paragraph in the 551 patent incorpo-

rated into the ‘444 patent. ParkerVision acted as its own
lexicographer to define the term “storage element.” The
critical paragraph recites:

The critical paragraph clearly expresses an intent to

= e - [1.] FIG. 82A illustrates an exemplary en-
define the term “storage element” in sentence 5. Sen-

ergy transfer svstem 8202 for down-converting
an input EM signal 8204. [2.] The energy
transfer system 8202 includes a switching
module 8206 and a storage module illustrated

ParkerVision, Inc. v. Vidal, 88 F.4th 969, 976 (Fed. Cir. Dec. 15, 2023) as a storage capacitance 8208. [3.] The terms
(holding “ParkerVision acted as its own lexicographer to define the term storage module and storage capacitance. as
‘storage element” and “the Board’s construction of ‘storage element’ used herein. are distinguishable from the
[quoted above] correctly tracks the lexicography provided terms holding module and holding capacitance.

by [ParkerVision]”) (citing US6,061,551 (“551 patent), 66:55-67) respectively. [4.] Holding modules and hold-

ing capacitances. as used above. identify sys-
tems that store negligible amounts of energy
from an under-sampled input EM signal with
the intent of “holding”™ a voltage value.
[5.] Storage modules and storage capacitances,
on the other hand, refer to systems that store
non-negligible amounts of energy from an input

EM signal.

551 patent col. 66 1l. 55—67 (emphasis added) (numbering
added).
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PO’s proposal: energy storage element/storage element

POR Ricketts Declaration

For the foregoing reasons. the term “energy storage element” should be 121. In ParkerVision's energy transfer svstem. non-negligible amounts of

construed as “an element of an energy transfer system that stores non-negligible energy from an input signal (a radio frequency (RF) signal) pass through the switch

amounts of energy from an input EM signal.” and the energy transferred itself to a load forms the down-converted (baseband)

POR, 56 signal. In an energy transfer system. energy is integrated in a storage module and a
low impedance load is used. The low impedance load allows energy to be transferred
through the system. This configuration allows energy to continuously flow to the
low impedance load and forms the baseband signal. In particular. the RF signal
drives the low impedance load when the switch is closed (ON). and the storage
module continues to drive the low impedance load when the switch is opened (OFF).
So energy flows from the switch when the switch is closed (ON) and from the storage

module when the switch is opened (OFF).

EX2024, 121 (cited by POR, 11-12)
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PO’s proposal must fall

Dr. Galton’s Declaration

Ricketts’ Declaration

181. The term used in the claims of the 528 patent. however, is “energy claims. which is unnecessary. This is because the terms of “storage element™ and

storage element.,” not just “storage element.” A POSITA reading the patents . ) .
“energy storage element” are used interchangeably by ParkerVision. TI-1003.

understands that an “energy” storage element is a particular type of storage element
9974-75. While claim 1 recites “a first energy storage element™ and “a second

— one that is used in an energy transfer system.

energy storage element.” dependent claim 18. which depends directly from claim

EX2024, 1181 (not cited by POR)
1. recites “said first and second storage elements.” Jd. Other dependent claims, for

example. dependent claims 8 and 9 recite both terms interchangeably. If the
distinction between “energy storage element” and “storage element™ were so
significant. as alleged by Dr. Ricketts in his declaration. then the claims would not

have recited the two terms interchangeably.

TI-1066, 15 (cited by Reply, 21)
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‘528 uses storage element and energy storage element interchangeably

'528 patent at claim 18 '528 patent at claim 1

18. The system of claim 1, wherein said first and second
storage elements are capacitive storage circuits, and wherein
said portions of transferred energy from each of the first and energy from the modulated carrier signal and outputs a
second switch which are integrated over time to accumulate down-converted in-phase baseband signal portion of
said portions of transferred energy are integrated by the said modulated carrier signal;
capacitive storage circuits as they accumulate charge during T -
successive sampling apertures.

a first energy storage element that stores the transferred

a second energy storage element that stores the transferred
energy from the modulated carrier signal and outputs a
down-converted inverted in-phase baseband signal por-
tion of said modulated carrier signal:

TI-1001, cl. 18 (reciting said storage element based on independent claim 1)

TI-1001, cl. 1
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PO’s proposal must fall

POR

The construction of “storage element” already includes “non-negligible
amounts of energy.” Thus, a POSITA would understand that an “energy Slorge
element” must be something more than just an element that§t6#éSlenergy. Otherwise,

\

the term “energy” in “energy storage element” would be meaningless.

POR, 53

By the same logic, “storage” is also
rendered redundant by “energy storage

element stores energy” Pet. Reply, 21

FlSH‘ DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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PO’s proposal must fall

Ricketts’ Declaration Dr. Galton’s Declaration
passing through the switch. Since the load is low impedance, when the switch 1s OFF 9. Atbest. the "528 patent states that a benefit of the energy transfer
(opened), as shown in Figure 82B above (right), energy (orange) stored in the system 1s the ability to drive low-impedance loads. The "528 patent states: “the
“storage” capacitor 8208 is discharged to the low impedance load 8218. For this non-negligible amounts of transferred energy ensure that. even for low impedance
reason, the “storage” capacitor is said to “drive the load.” Ex.-1001. 73:65-74:2 loads. the storage capacitance 8208 accepts and maintains sufficient energy or
charge to drive the load.” TI-1001. 73:65-74:1 (emphasis added). In my view, this
— L "
L4 I e " i : statement implies that a benefit of the energy transfer sylstem is the ability to drive
"ails# O s Yo [ 15 Sl
low-impedance loads. But energy transfer in the context of the alleged invention is
achieved independent of the load. .
FI6. 828 TI-1066, 19 (cited by Reply, 21)
.
(B T '528 patent
Sl H
P [ systems. In other words, the non-negligible amounts of trans-
s ferred energy ensure that, even for lower impedance loads, the
S SR storage capacitance 8208 accepts and maintains sufficient
energy or charge to drive the load 8202. This is illustrated
EX2024, 1159 below in the timing diagrams of FIGS. 83A-F.
TI-1001, 73:65:74:1 (cited by Reply, 21)
FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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PO’s proposal must fall

POR The Federal Circuit actually held:

The Federal Circuit recently held: “ParkerVision’s down-converting system Because the district court's application of collateral estoppel is
legal error. the district court abused its discretion in excluding
the testimony of ParkerVision's validity expert. Thus. we
‘voltage sampling,” which was used in conventional down-converting systems.” reverse the trial court's grant of Qualcomm's Daubert motion.

ParkerVision v. Qualcomm, 116 F.4th 1345, 1349 (Fed. Cir. 2024).

uses a technique called ‘energy sampling.” which differs from the technique of

ParkerVision v. Qualcomm, 116 F.4th 1345, 1362
POR, 54

Thus. we conclude that the district court abused its discretion
by excluding the testimony of ParkerVision's infringement
experts. We reverse the grant of Qualcomm's Daubert
motions. We likewise vacate the district court's grant of
summary judgment of non-infringement of the transmitter
claims of the "940 patent. which was based on the exclusion
of ParkerVision's infringement experts.

ParkerVision v. Qualcomm, 116 F.4th 1345, 1364
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FISH.




CONFIDENTIAL - PROTECTIVE ORDER MATERIAL

Tayloe-Based Ground: issues raised by PO

I.  Whether TI's application of prior art meets all claim limitations.
.  Whether Tl has proffered sufficient motivation to combine
lll.  Whether Tayloe and Macnally are compatible
IV. Whether Tl has proffered reasonable expectations of success
Undisputed:
Claimed features such as switches and differential amplifiers are met by prior art.

Disputed:
What is the input impedance of Tayloe’s summing amplifier box 507
What is a single-chip implementation?
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l. TI's application of prior art meets all claim [imitations

| “energy storage element”

Pet. Reply at 23

? deriving a baseband signal portion

Pet. Reply at 24

| outputting a differential baseband signal

Pet. Reply at 25
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|. PO alleges three claim limitations remain unmapped

FISH.

Patent Owner’s Response

Petitioner cannot map numerous claim elements to Tem'oe/TI Datasheet. In
particular, Tayloe/TI Datasheet does not disclose/teach/suggeS¥(1) a “energy storage
element” that stores transferred energy and outputs a baseband signal portion, (2
deriving a baseband signal portion from accumulated transterred energy, or (3]
outputting a differential baseband signal (claims 1, 19). Tayloe/TI Datasheet also
does not disclose/teach/suggest transferred energy being discharged when a switch
1s OFF (claims 8, 9, 26, 27). Ex.-2024, 99279-284; compare Ex.-1004, Fig. 3 with
Ex.-2037, pp. 523 (Fig. 10.1-3(a) sample-and-hold circuit) (Tayloe and Fig. 10.1-
3(a) both show a switch and the output of a capacitor directly connected into an

amplifier). POR at 77

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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|. Tayloe, as applied in the combination, teaches “energy
storage element”

Ricketts’ Declaration Dr. Galton’s Declaration

279. But, as discussed in Section VILA above, the alleged energy storage 40 Idisagree with Dr. Ricketts because his analysis is flawed. For

. . s o . P example, he did not acknowledge that Tayloe teaches generating baseband signals
elements m Tayloe (capacitors 72, 76 of Figure 3: or capacitors 175, 177 i Figure ; ; = :

- . - 1sing the accumulated charges, as I had explained earlier. TI-1003. §9153-158
6) do not discharge energy to generate the baseband signal and thus cannot output using the accumulated charges, as I had explained ealier. TI-1003, 1531

(citing. among others. TI-1004. 2:56-59 (*...producing baseband in-phase signal™),

any baseband signal portion, as required by the claims. Tayloe explicitly states that

5:1-16 (0 degree output [is] used to generate baseband in-phase...signal™)).

the voltage on the capacitors charge to voltage pomts 105, 110, 115, and 120. Ex.-
Additionally, Dr. Ricketts did not account for Tayloe’s capacitor, which. as applied
1004, 3:40-48. A POSITA would understand that in order for the capacitors to
i the combination, is coupled to a “low impedance load™ provided by “the
maintain those voltage level, the capacitors must retain charge and cannot discharge
differential amplifier circuit of Macnally.”. TI-1003. §VIL.D. As I discussed supra

energy to form an output signal. Because there is no discharge of energy from the . , o .
§IV.A.1(a)(1). two of the four capacitors are coupled to the negative input terminals

capacitors to the load in Tayloe. the baseband signal portion cannot be derived from ) . . . .
of Tayloe’s summing amplifiers, each of which presents a low-impedance load

the accumulated transferred energy. (.2 in the kilo ohm range)

EX2024, 1279 (cited by POR, 77) TI-1066, 140 (cited by Pet. Reply, 23-24)
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|. Tayloe, as applied in the combination, teaches “energy

storage element”

Ricketts’ Declaration

Tayloe

230. As shown above, Figure 7 of Tayloe discloses another alternative

embodiment of a product detector. Ex.-1004, 5:1-2. An analog multiplexer (MUX)

202 1s used mstead of commutating switch 38 of Figure 3: a digital counter 220
provides control signals to the analog MUX 202. Id. at 5:1-16. Tayloe refers to
Figure 7 as the product detector and Tayloe explains that the receiver design of
Figure 7 1s “the same as direct conversion receiver 30 (FIG. 3)” (other than the

analog MUX 202 and a digital counter 220) (id. at 5:31-34).

EX2024, 1230 (cited as Section VII.A by 279)

FlSH‘ DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

FIG. 7 shows a product detector in accordance with an
alternate embodiment of the present invention. Product
detector 200 includes analog multiplexer 202 and digital
counter 220. Input signal f, is received at resistor 204 and is
then input to analog multiplexer 202. Analog multiplexer
202 1s controlled by control signals 214 which are generated
by digital counter 220. Digital counter 220 runs at a clock
frequency of substantially 4f,. One skilled in the art of
analog and digital circuit design will readily understand that
input signal f; is connected to each of the four outputs of
analog multiplexer 202 for substantially 90 degrees of the
mput signal. As embodied in FIG. 7, 0 degree output 210 and
90 degree output 212 are used to generate baseband in-phase
and quadrature signals. Of course, the remaining two outputs
(180 degrees and 270 degrees) can be utilized as embodied
in IIG. 3 to achieve greater gain.

TI-1004, 5:1-16 (cited by Pet. Reply, 23)
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|. Tayloe, as applied in the combination, teaches “energy
storage element”

Tayloe
The outputs of commutating switch 38 are input (o BIAS
summing amplifiers 50 and 52. Summing amplifiecr 50 NETWORK
differentially sums the 0 degree output and the 180 degree
output, thereby producing baseband in-phase signal 54. g
Summing amplifier 52 differentially sums the 90 degree 1 &
output and the 270 degree output, thereby producing basc-
band quadrature signal 56. Baseband in-phase signal 54 and s [
)
BASEBAND
. . . ) 38 C _— """"_T-__" QUADRATURE
TI-1004, 2:56-59 (discussing FIG. 3) (cited by Pet. Reply, 23) f Iy 1 S K 52
I?: 74 | 76 | 78

TI-1004, Fig. 3 (cited by Pet. at 11)
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|. The Tayloe-Based combination teaches deriving a baseband
esignal portion

Ricketts’ Declaration Dr. Galton’s Declaration

279. But, as discussed in Section VILA above, the alleged energy storage 43. 1disagree with Dr. Ricketts because his analysis is deficient. For

L s 79 ioure 3: or Ao 3 : lour ) . .

elements in Tayloe (capacitors 72, 76 of Figure 3; or capacitors 175, 177 in Figure example. Dr. Ricketts failed to address that Tayloe teaches generating baseband
6) do not discharge energy to generate the baseband signal and thus cannot output _ _
signals using the accumulated charges. as I had explained earlier. TI-1003, §J153-
any baseband signal portion, as required by the claims. Tayloe explicitly states that
158. Moreover. in the Tayloe combination. Taylor’s capacitorsl are each coupled to
the voltage on the capacitors charge to voltage points 105, 110, 115, and 120. Ex.-

) R ) “the differential amplifier circuit of Macnally [which] provides low impedance
1004, 3:40-48. A POSITA would understand that in order for the capacitors to

L . : ey load.” as I had explained earlier. TI-1003, §VI.D. In the combination. Taylor’s
maintain those voltage level, the capacitors must retain charge and cannot discharge -

energy to form an output signal. Because there 1s no discharge of energy from the capacitors will thus each discharge energy to the low impedance load. i.e., the

capacitors to the load in Tayloe. the baseband signal portion cannot be derived from differential amplifier circuit of Macnally. even under the low impedance
the accumulated transferred energy. requirement imposed by Dr. Rickett and ParkerVision.
EX2024, 1279 (cited by POR, 77) TI-1066, 11 41-43 (cited by Pet. Reply, 24)
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|. The Tayloe-Based combination teaches outputting a differential

baseband signal

Ricketts’ Declaration

Dr. Galton’s Declaration

282. But, as shown above, the op-amp (red) in Tayloe’s amplifier 50 (as well
as amplifier 51) provides a single-ended (non-differential) output (blue arrow). Thus,
Tayloe byJ itself does not disclose, teach, or suggest outputting a differential
baseband signal from a differential amplifier circuit. And because Tayloe fails to
disclose any output of baseband signal portions from energy transferred from the RF
input in the first place, it necessarily also fails to disclose. teach, or suggest a
differential amplifier circuit that combines baseband signal portions formed from

energy transferred from the RF mput signal to form a differential output.

46. In his declaration. however. Dr. Ricketts has not addressed the
combination system. Instead. Dr. Ricketts merely dwelled on Tayloe’s amplifier.
See EX2024, 19280-282. Because Tayloe’s amplifier is not part of the proposed

combination. Dr. Ricketts” arguments are moot. Additionally. Dr. Ricketts’

analysis of Tayloe’s amplifier circuitry is loaded with inaccuracies. which I have

discussed above under Section IV.A.1(a)(1).

EX2024, 1282 (cited by POR, 77)

FISH.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

TI-1066, 44 (cited by Pet. Reply 25)
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|. The Tayloe-Based combination teaches outputting a differential

baseband signal

Dr. Galton’s Declaration

FISH.

TI-1003, 11167-169 (cited by Pet., 40-41)

167.  Asexplained supra §§II1.A.1-4 and annotated below. the combination

system includes a first differential amplifier circuit (light blue) that combines said N — ?:PS’EQB;END
down-converted in-phase baseband signal portion (red portion feeding into -ﬂM—-‘L"WL_l 514 I

| .
Macnally’s circuit) with said dewn-converted inverted in-phase baseband signal

 ——A
portion (green portion feeding into Macnally’s circuit) and outputs a first channel =1 { 56 |-
)
down-converted differential in-phase baseband signal (yellow). BASEBAND
QUADRATURE

Combined System (zoomed portions using circuit of TI-1021/TI1-1022)

TI-1003, 1167(cited by Pet. Reply 25)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Il. TI has proffered sufficient motivation to combine

| Tayloe does not teach away from using Fig. 6

Pet. Reply at 25-27

? Tayloe does not teach away from the combination

Pet. Reply at 27-28

| Manally and Tl-datasheet are combinable

Pet. Reply at 28

?PO misconstrues Macnally

Pet. Reply at 28

?Reasons for combining Tayloe and Macnally

Pet. Reply at 28-29
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Il. Tayloe does not teach away from using Fig. 6

Ricketts’ Declaration

Dr. Galton’s Declaration

301. Figure 6 also introduces substantial practical complications. In an
integrated circuit context. using Figure 6 would require precise matching of the four
resistors (171-174) in order to maintain equal time constants across signal paths
which is necessitated by Petitioner’s proposed combination. This level of matching

1s difficult to achieve due to variation in IC fabrication processes. A mismatch would

introduce distortion or imbalance in the signals. Achieving such matching would
necessitate larger resistors (increasing die area) and/or post-fabrication calibration—
both of which mun counter to the alleged design goals of cost and simplicity. But
these burdens are not present in Figure 3°s shared-resistor design. which does not
require matched per-path resistors. That Petitioner instead relies onl Figure 6
contradicts the very design tradeoffs Petitioner alleges would motivate the

combination with Macnally.

EX2024, 1301

56. Nevertheless, even if the system of Figure 6 is used instead of Figure
3, I disagree with Dr. Ricketts” point about resistor matching being an 1ssue i Fig.
6 of Tayloe because Tayloe’s per-parh resistor configuration does not contradict

the motivation to combine with Macnally. Based on my experience, it was

general knowledge to match resistors during IC fabrication, as evidenced by prior
art demonstrating on-chip resistors matched to a fraction of a percent of

accuracy. In Wittmann, it 1s demonstrated that “layout of the resistors...optimized
with respect to area and matching requirements to yield relative accuracy better
than 0.25%. TI-1058, 935. When combining Tayloe's Figure 6 (rather than Figure
3) with the TI datasheet multiplexer, using matched resistors on each path on the
IC would be standard practice when using “standard CMOS and BiICMOS
processes,” as shown i Wittmann. TI-1058, 935, 939. Hence, the matched
resistors on each branch would not contradict the “size, packaging advantages, and

low unit cost” for IC implementation, as I had explained in my First 528

T11066, 156 (cited by Reply at 26)

Declaration. TI-1003, §141.
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Il. Tayloe does not teach away from using Fig. 6

Ricketts’ Declaration

Dr. Galton’s Declaration

300. If. as Petitioner contends. a POSITA is considering “size. packaging
advantages. and low unit cost™ (Ex.-1003, §141: Pet. 28) of an IC, then the shared-
resistor configuration of Figure 3 is more suitable than the more complex per-path
resistor architecture of Figure 6. A POSITA seeking a single-chip IC would prefer
the simpler architecture of Figure 3—which uses fewer components. reduces layout
complexity. and/minimizes die area and power consumption— compared to Figure
6’s per-path resistor structure—which introduces greater component count. routing

complexity. and cost.

FISH.

EX2024, 1300

88. Dr. Ricketts has neglected that what matters in an integrated circuut
are the amount of area and the amount of power a circuit consumes. Simply
tallying up the number of inputs and outputs of a circuit or trying to “eyeball”
whether one implementation of a circuit seems more complicated than another, as
Dr. Ricketts appears to have done, rarely gives insight into which of the two
circuits consume less circuit area and/or power.

89 A POSITA at the tume of the ‘528 prionty date would understand that
using a fully differential amplifier generally reduces area and power consumption
relative to those of a comparable single-ended amplifier, even though the circuit

diagram of the former i1s “more complicated” than that of the latter. TI-1060. The

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

TI-1066, 1188-89 (cited by Pet. Reply at 26, 30)
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Il. Tayloe does not teach away from the combination

PO SurReply

As shown above. when discussing his motivation to combine
Tayloe/Macnally. Galton identified the components in Tayloe’s Figure 3 as the
relevant “system” to be adapted. Id. The proposed combination would therefore
need to implement all switches/resistors/capacitors of Tayloe. along with

Macnally’s filter (blue box. above right). on a single IC.

Dr. Galton’s Declaration

PO SurReply, 25

FISH.

63. In fact, it was common practice to use off-chip capacitors for modern
chips. For example, Abidi (TI-1059) describes one example of “single-chip FM
mono receiver [which] requires only 15 small [off-chip] capacitors and two
mnductors, making it possible to fit the entire system within a wristwatch™ and “Yet
greater nuniaturization 1s attained at Alcatel by mtegratingi the transnutter and
recerver sections together on one silicon bipolar chip” using “Large (650 pF) off-
chip capacitors constitute an anti-alias filter”). Here, “large™ refers to the value of
the capacitance, not the physical size of the capacitor. Also note that the “greater

miniaturization” occurs despite the off-chip capacitors).

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

TI-1066, 163 (cited by Reply at 27-28)
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Il. Tayloe does not teach away from the combination

Dr. Galton’s Declaration

61. The proposed combination s not limited to bodily incorporating

Ricketts Declaration

312. Macnally is realized in integrated circuit technology. in part. because it
Tayloe’s capacitor to handle “higher frequency signals (the types of signals that

operates at high frequencies. e.g.. 915 MHz, which enables the use of smaller
would be used for cellular/WiF1 communications),” as alleged by Dr. Ricketts.

component values (and thus. physically smaller sized components). making it
EX2024, 9306. In fact, using different component values than those disclosed n

feasible for an integrated circuit.

EX2024, 11306-312 Tayloe’s prototype example does not “depart from the spirit and scope of this

mvention.” TI-1001, 6:5-8.

TI-1066, 161 (cited by Reply at 27)

Macnally

a2 United States Patent (o) Patent No.:  US 7,065,327 BI
Macnally et al. 45) Date of Patent: Jun. 20, 2006

(&) SINGLE-CHIP CMOS DIRECT-CONVERSION (55)  Ficld of Classification Scarch 370280,
TRANSCEIVER 370294; 455/73, 76, 78, 82, 83, 18531

Sce application file for complete scarch history

TI-1007 (cited by Pet., at 20-22)

(7%)  loventors: Donald Evan Macnally, San Francisco,
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|. PO mischaracterizes “single-chip” implementation

PO SurReply, 24-25

TI-1004, Fig. 3 (left) TI-1021/TI-1022, Fig. 3 (right)

As shown above, when discussing his motivation to combine
Tayloe/Macnally. Galton identified the components in Tayloe’s Figure 3 as the
relevant “system” to be adapted. Jd. The proposed combination would therefore
need to implement all switches/resistors/capacitors of Tayloe. along with

Macnally’s filter (blue box, above right). on a single IC.

Dr. Galton’s Deposition

Q.

(BY MR. CHARKOW) All right. A chip

design that requires large off-chip capacitors

that are part of a filter is incompatible with a

single-chip IC implementation, correct?

A.

Q.

No.

So a single-chip IC, the fact that you

have fundamental components that are located

off-chip, you still say that's a single-chip IC?

That's your position?

A.

Yeah, because there are always off-chip

EX2042, 48:6-16

FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Il. Dr. Galton provided the only definition of “single-chip”

PO SurReply, 24

Dr. Galton’s actual explanation

“Single-chip™ is exactly what it sounds like: a sing/e chip that contains all
essential functionality. Galton admitted this. stating that for Tayloe. a single-chip

means that “the essential functionality of Tayloe’s system [is] on a single IC.” Ex.-

2042.50:11-16.

Ricketts Declaration

5:50-51. Thus, a POSITA would recognize Tayloe’s capacitors would be off chip.

not integrated. Notably. Dr. Galton ignores this and offers no rationale as to how
Tayloe’s large capacitors could be implemented in silicon. Instead. he simply states
that “[a] POSITA would have been motivated to adapt Tayloe’s system as a single-
chip (i.e. integrated circuit known as an IC) ...” (Ex.-1003. §141. emphasis added),
without addressing this fundamental incompatibility. Dr. Galton’s proposal of
adapting Tayloe’s entire system. including the large capacitors. into an integrated

circuit does not work, given the large size of Tayloe’s capacitors.
EX2024, 1306

The Jessential functionality]that you

state that would be implemented on a single-chip

for Tayloe would be tr

A Yes
And to add to that, the == the ==
So the -- so the point is that you're
going to build a board that has one chip on it
Q. Okay. What -- when you say "passives,"

what do you mean?

EX2042, 53:18-54:10
A. Thing: in t e +

FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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|. Dr. Galton did not change his position

, .
PO SurReply, 25-26 Dr. Galton’s Declaration
Ricketts’s unrebutted testimony eviscerates Petitioner’s only stated 63. In fact, it was common practice to use off-chip capacitors for modern
motivation to combine. Faced with this fatal problem. Petitioner cianges positions chips. For example, Abidi (TI-1059) describes one example of “single-chip FM

in the Reply. Galton now conveniently carves out the capacitors from “Tayloe’s mono receiver [which] requires only 15 small [off-chip] capacitors and two

system.” claiming Tayloe/Macnally can still be considered a single-chip IC even . - : I S y
) mnductors, making it possible to fit the entire system within a wristwatch™ and “Yet
with off-chip capacitors. Reply.27-28 (citing Ex.-1066.9958-63). But moving S ) ) ) )
greater mimiaturization 1s attained at Alcatel by mtegratmgl the transmutter and
Tayloe’s capacitors (essential components) off-chip defeats the entire purpose of
receiver sections together on one silicon bipolar chip” using “Large (650 pF) off-
the single-chip IC rationale. Galton’s new position simply seeks to salvage

) o . ) chip capacitors constitute an anti-alias filter”). Here, “large” refers to the value of
Grounds 1A/1B after the fact. He is simply not a credible witness.

the capacitance, not the physical size of the capacitor. Also note that the “greater

miniaturization” occurs despite the off-chip capacitors).

TI1-1066, 163 (cited by Reply at 27)
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é' Tayloe does not teach away from the combination

Ricketts Declaration

Dr. Galton’s Declaration

307. Moreover, Tayloe specifically states that a “prorenped direct
conversion receiver” was built using the circuit of Figure 3. Ex.-1004. 5:49-50.
However. Tayloe admits that. as of the time of the patent. the prototype could not
handle higher frequency signals (the types of signals that would be used for
cellular/WiF1 communications) which were “many orders of magnitude greater than
the prototyped unit.” Jd.. 5:34-59. While Tayloe states that higher-frequency
receivers were possible to build. it provides no example or guidance on how to
achieve this with its disclosure. Critically, the TI Datasheet multiplexer cannot
support higher frequencies because it cannot switch fast enough. as discussed further

below.

EX2024, 1307(cited by POR, 83-84)

61.  The proposed combination is not limited to bodily mcorporating
Tayloe’s capacitor to handle “higher frequency signals (the types of signals that
would be used for cellular/WiFi communications),” as alleged by Dr. Ricketts.
EX2024, §306. In fact, using different component values than those disclosed in
Tayloe’s prototype example does not “depart from the spirit and scope of this
mvention.” TI-1001, 6:5-8.

62.  Dr. Ricketts also overlooked the general knowledge and capability of
a person of ordinary skill. While the challenged claims do not recite any operating
frequency or a particular capacitance. a person of ordinary skill would have known
a suitable capacitance for a given frequency and would have been capable of using

a different component value (e.g., the suitable capacitance). Even if Tayloe’s

TI-1066, 1 161-62 (cited by Reply at 27-28)
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Il. Macnally and Tl-datasheet are combinable

Dr. Galton’s Declaration

Ricketts Declaration to it) consists of just four separately-operating MOS transistors. and a POSITA at
313. Indeed. Macnally’s circuit operates at 915 MHz (Ex.-1021. Figs. 6 and the time of the priority date of the *528 patent would understand that it is possible
10). At this frequency, the signal period is approximately 1.09 nanoseconds. The 11 to custom-design an on-chip multiplexer with switches that turn off and on at a
Datasheet multiplexer. however. cannot switch quickly enough to function at that high-enough speed to implement a 900 MHz direct-conversion receiver (a POSITA
rate.!? The switches in the TI Datasheet cannot turn ON and OFF fast enough to would have recognized that if this were not the case, neither the Macnally circuit
handle 915 MHz. nor the Razavi circuit would function, as both utilize MOS transistors as

- comparably high-speed switches). Therefore. the fact that Mr. Tayloe chose a
EX2024, 1313 (cited by POR, 85-86)

catalog part that was fast enough for his application but happens not to be fast
enough for higher-frequency applications in no way implies that a multiplexer with

the same general circuit schematic could not be made to operate at much higher

frequencies when custom implemented in an appropriate integrated circuit

technology.

TI-1066 at 768 (cited by Reply at 28)
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II. PO misconstrues Macnally

Ricketts’ Declaration

Dr. Galton’s Declaration

317. Macnally discloses a high-performance mixer. namely an active double
balanced mixer that achieves high gain. Ex.-1021. 7:8-10 (*The mixer’s conversion
gain is 14.3 dB. The mixer uses a double balanced structure without a tail current
source to increase headroom...”): see also Section XII.D. Tayloe. on the other hand.
discloses a mixer with a -1 dB conversion loss. which is 15 dB less gain (worse) than

Macnally. Ex.-1004, 1:65; 3:5-6, 9-11. I note that the gain achieved in Macnally is

not due to the biquad two-pole filter. signal.

EX2024, 1317 (cited by POR, 86)

73.  Dr. Ricketts assertions regarding the gain provided by various
portions of Macnally's circuitry are predicated on two misunderstandings. One
misunderstanding is that “The gain achieved in Macnally is not due to the biquad
two-pole filter.” As I show in my First 528 Declaration. together the two biquad
two-pole filters actually introduce 15.1 dB of gain and the mixer introduces 14.3
dB of gain. TI-1021. 7:7-20. FIG. 3/TI-1022, page 8. lines 3-12, FIG. 3. Therefore.
over half of the gain comes from the pair of biquad two-pole filters. suggesting
significant contributions from the biquad filters and highlighting Dr. Ricketts’
erroneous representation that “[tJhe gain achieved in Macnally is not due to the

biquad two-pole filter.” EX2024. 4317.

TI-1066 at 773 (cited by Reply at 28)
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Il. Reasons for combining Tayloe and Macnally

Ricketts’ Declaration Dr. Galton’s Declaration
321. Tayloe's amplifier 50. 52 are used to amplify the signal and provide 80. In lus declaration, Dr. Ricketts further asserts that “[bJecause Tayloe’

gain. In particular. Tayloe’s amplifiers 50, 52 receive two inputs and produce a amplifiers already accomplish the intended goal of providing gain, a POSITA

single-ended. amplified output. Because Tayloe’s amplifiers already accomplish the would not have any reason to replace Tayloe’s amplifiers with a different type of

intended goal of providing gain. a POSITA would not have any reason to replace crrewt.” EX2024, §321. In my opimion, this 1s a nidiculous assertion. Exactly the

Tayloe’s amplifiers with b different type of circuit. Thus, a POSITA would not be same flawed logic could be applied to incorrectly argue that there was never a

motivated to look to Macnally and use Macnally’s biquad two-pole filter to perform reason to invent differential amplifiers in the first place, given that single-ended

amplification. amplifiers were well-known and widely used prior to the invention of differential

EX2024, 321 (cited by POR, 87) amplifiers. Such a conclusion would be absurd. A POSITA understands that

differential amplifiers, and, more generally, differential signaling, offer major
advantages in systems implemented as mtegrated circuits.

TI-1066 at 180; see also Reply at 29 (citing Pet. 28 (Macnally’s amplifier topology offers
“advantages...for baseband processing on an IC” over a single ended amplifier); TI-1003, 134
(cited by Reply at 29, Pet. 1)
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Il. Reasons for combining Tayloe and Macnally

Institution Decision

Dr. Galton’s Declaration

We recognize that Tayloe touts these advantages of its product
detector. but that does not necessarily mean that the benefits asserted by
Petitioner would not have led one of ordinary skill in the art to make the
modifications proposed. For example, just because Tayloe has a simple and
inexpensive product with performance benefits does not mean that one of
ordinary skill in the art would not seek to continue to improve Tayloe further
by reducing product size. increasing performance. and reducing unit cost.
These factors are relative in nature and it is against this relative comparison
that one of ordinary skill in the art would have considered whether to modify
Tayloe/TI Datasheet in light of Macnally. But. in order to adequately weigh
the relative scale of potential benefits that may result from Petitioner’s
proposed modification, the record needs to be further developed during trial
to better understand the baseline from which Tayloe begins its description
and the potential benefits—even if related to the same characteristics of size,

performance. and cost—of modifying Tayloe in light of Macnally.

78.  Regarding item (1). I explained in my First 528 Declaration that fully
differential amplifiers using Macnally’s topology offer “advantages. ..for baseband
processing on an IC.” TI-1003. 9141. Additionally. I explained “the intended goal
of providing gain™ when using a fully differential amplifier with differential
circuits to “process pairs of signals wherein the signal information is represented as
the difference between the two signals of each pair.” TI-1003. §34. This
differential signal representation “has twice the signal range™ of a single-ended
output. such as the Tayloe’s op-amp example with a single-ended output. Id.. 36.
When compared to this baseline. the differential output of a fully differential
amplifier “quadruples the signal power. whereas it only doubles power of the noise
introduced by the circuit. which corresponds to a signal-to-noise ratio (SNR)

improvement of 3 dB.” Id.

FISH.

Inst. Decision, 31

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

TI-1066 at 178; see also Reply at 29 (“this differential signal enables
reducing the size of the fully-differential amplifier and its bias current
while achieving the same signal-to-noise ratio”)
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Il. Reasons for combining Tayloe and Macnally

Ricketts’ Declaration

Dr. Galton’s Declaration

325. Tayloe does not identify or discuss any need for any additional filtering
or anti-aliasing components. This is because Tavloe’s existing design already
performs the function of an anti-aliasing filter-removing aliasing artifacts. Thus. a
POSITA would not be motivated to look at filtering technology such as Macnally’s
biquad two-pole filters to incorporate into Tayloe’s circuit. And a POSITA would
certainly not look to replace an amplifier with a filter. regardless 011 whether that

filter also happens to amplify a signal.

EX2024, 1325 (cited by POR, 88)

FlSH‘ DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

filters. TI-1050. Therefore, single pole lowpass filters are rarely sufficient in
wireless receivers. and in most such applications additional filtering is required. In
short. Dr. Ricketts™ claim that “Tayloe already performs the function of an anti-
aliasing filter” so “a POSITA would not be motivated to look at filtering
technology such as Macnally’s biquad two-pole filters to incorporate into Tayloe’s
circuit” ignores the facts that not all lowpass filters are created equally and that
more filtering is generally needed than that offered by a single pole filter.
Macnally is hardly alone. In Razavi. Fig. 2 shows a first-order (RC) filter built in
to the mixer while Fig. 4 shows additional lowpass filtering (i.e.. the channel select
filters) to supplement the first-order RC filter already built in the mixer. TI-1017,
Figs. 2 and 4. Moreover. Chang (TI-1064) implements a sixth-order channel
select filter. Which has far more attenuation than the first-order RC filter. Chang
also points out that “The channel-select filter must satisfy some exacting

requirements. The first and most important 1s selectivity.” TI-1064. 722. The

TI-1066 at 181 (cited by Reply at 29)
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Il. Reasons for combining Tayloe and Macnally

Ricketts’ Declaration

Dr. Galton’s Declaration

receiver noise figure. The noise figure improvement results in substantial receiver
performance gains, in part because a pre-amplifier may become unnecessary as a
result. The use of a pre-amplifier. while improving receiver noise figure by
overcoming front end receiver loss.”). These are precisely the performance concerns
Petitioner claims would motivate a POSITA to seek alternatives. But Tavloe already
solves them. A POSITA would not be motivated to look for a solution to something

that was already addressed. Accordingly. a POSITA would not think to look to
Macnally’s biquad two-pole filter.

EX2024, 1329 (cited by POR, 89-90)

Inst. Decision, 31

86.  Dr. Ricketts also represents that “Tayloe already addresses the issue
of noise.” EX2024, 9329. This is another absurd assertion by Dr. Ricketts. Just
because the Tayloe patent points to a particular aspect of the invention as
beneficial from a noise point of view. it does not mean that no additional steps to
reduce noise would be beneficial. A POSITA knows that any design option that
offers a noise benefit without a significant disadvantage should be taken. and fully-
differential amplifiers are such an option when implemented as part of an
integrated circuit implementation of a system. Furthermore. as I explained in my
expert declaration. fully-differential amplifiers also offer a major advantage with
respect to reducing nonlinear distortion, which a POSITA would recognize is both

advantageous and distinct from reducing noise.

TI1-1066 at 186 (cited by Reply at 30 (further citing T1-1003, 1134-35
(benefits of fully differential circuits))
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Il. Reasons for combining Tayloe and Macnally

Ricketts’ Declaration

Dr. Galton’s Declaration

331.

In fact, using Macnally’s biquad two-pole filter in Tayloe’s circuit

would require more components (not fewer) than Tayloe’s existing amplifier design.

EX2024, 1 1331 (cited by POR, 90)

336. Fourth, Petitioner asserts that. in developing an integrated circuit. a
POSITA would consider “size. packaging advantages. and low unit cost™ (Ex.-1003.
€141: Pet. 28) of an IC. Using Tayloe Figure 6 and Macnally’s biquad two-pole
filter, however, would significantly increase (not decrease) the number of

components need to achieve the same result. For example, Figure 6 uses more

FISH.

EX2024, 11336 (cited by POR, 91)

Inst. Decision, 31

89. A POSITA at the time of the ‘528 priority date would understand that
using a fully differential amplifier generally reduces area and power consumption
relative to those of a comparable single-ended amplifier, even though the circuit
diagram of the former is “more complicated™ than that of the latter. TI-1060. The
reason for this apparent paradox is that the signal swing of the of the fully-
differential amplifier is approximately double that of the single-ended amplifier,
which allows for the fully-differential amplifier to handle four times more noise
power than the single-ended amplifier for the same single-to-noise ratio (which is
what matters in signal processing circuits). This allows the designer to reduce the
size of most of the components that make up the fully-differential amplifier and
reduce its bias current relative to those of the single-ended amplifier yet achieve
the same signal-to-noise ratio as that of the single-ended amplifier. Consequently.
the fully-differential amplifier generally consumes less power than the single-
ended amplifier while consuming no more (and often less) area than the single-

TI1-1066 at 189 (cited by Reply at 30

ended amplifier. (also citing TI-1066 {  87-90, T1-1003, 11 34-37))
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Il. Reasons for combining Tayloe and Macnally

Ricketts’ Declaration Institutions Decision

) _ , _ _ : : We recognize that Tayloe touts these advantages of its product
337. Fifth. Tayloe describes the invention as “a simple and inexpensive

detector. but that does not necessarily mean that the benefits asserted by
product detector.” with performance benefits such as “low conversion loss” and Petitioner would not have led one of ordinary skill in the art to make the
“substantial receiver performance gains.” Ex.-1004. 1:65: 3:5-6. 9-11. These modifications proposed. For example, just because Tayloe has a simple and
performance characteristics address the very issues that Petitioner alleges would inexpensive product with performance benefits does not mean that one of

ordinary skill in the art would not seek to continue to improve Tayloe further

drive a POSITA to incorporate Macnally.

by reducing product size. increasing performance. and reducing unit cost.
EX2024, /337 (cited by POR, 92) These factors are relative in nature and it is against this relative comparison
that one of ordinary skill in the art would have considered whether to modify
Tayloe/TI Datasheet in light of Macnally. But. in order to adequately weigh
the relative scale of potential benefits that may result from Petitioner’s
proposed modification, the record needs to be further developed during trial

to better understand the baseline from which Tayloe begins its description

and the potential benefits—even if related to the same characteristics of size,

performance. and cost—of modifying Tayloe in light of Macnally.

Inst. Decision, 31

FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE frcom | 74



CONFIDENTIAL - PROTECTIVE ORDER MATERIAL

Ill. Tayloe and Machnally are not incompatible

Ricketts’ Declaration Dr. Galton’s Declaration

340. As explained in Section XIIL.A above. Tayloe’s amplifiers (summing 96.

I disagree with Dr. Ricketts because his assertion defies fundamental

amplifiers 50 and 52 in Figure 3) operate as high impedance loads. This high input o gl : . 2 .
i = e it ped ghnp principles of circuit operation. As a factual matter. the top mnputs of Tavloe’s

impedance is critical to the operation of Tayloe's circuit—it ensures Tayloe's . o o 2 . . ; ;
summing amplifiers 50 and 52 have low impedances despite Dr. Ricketts

capacitors retain charge during the sampling cycle and establish a stable voltage that ) )
arguments to the contrary. Supra.IV.A.1(a)(1). Therefore. replacing Tayloe’s
represents the down-converted signal.
summing amplifiers 50 and 52 with fully differential amplifiers with input
341. Petitioner and Dr. Galton, however. propose replacing Tayloe’s
impedances comparable to that of the top inputs of amplifiers 50 and 52 would not
summing amplifiers with Macnally’s biquad two-pole filter. But according to

significantly alter the behavior of Tayloe’s circuit with respect to the 0 degree and
Petitioner. Macnally s filter presents a low impedance load— “typically in the kilo-

90 degree outputs of commutating switch 38. Supra. JIV.A.1(a)(1).

ohm range.” See Pet. 35, 70, 72: Ex.-1003 9 240. A POSITA would understand that

substituting a low impedance load in place of a high impedance load would TI-1066 at 196 (cited by Reply at 31)
fundamentally alter the operation of Tayloe’s circuit. In particular, a low impedance
load would draw cwrent from Tayloe’s capacitors during the sampling cycle,

altering voltage levels in the capacitors. thereby corrupting the sampled voltage.

EX2024, 11340-341 (cited by POR, 92-93)
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Ill. Tayloe’s amplifier with feedback is low impedance

Tayloe (T1-1004)

top inputs (boxes 50 and 52) provide low-impedance load
(T1-1066 at\196 (citing, e.g., T1-1046, 68-69))
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lower inputs also provide Jow-impedance load
T1-1066, 117 (citing T1-1046, 65 (virtual ground))
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%
@
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I1l. Amplifiers with feedback are low impedance

Dr. Galton’s Declaration

32.  The following amplifier configuration is shown in TI-1046:

Fig. 2.4 The inverting
closed-loop configuration.

vy

TI-1046 (Sedra/Smith), FIG. 2.4
33.  The accompanying text explains that the “the input resistance of the

closed-loop inverting amplifier of FIG. 2.4 is simply equal to Ry (TI-1046, Page

68). It goes on to characterize the amplifier as having a “low input resistance™ (TI-

1046, Page 69), thereby implying that R; must have a “low” resistance, and —|
characterizes a few mega-ohms as “impractically large” (TI-1046, Page 69). Figure 130. Tayloe quadrature detector and I/Q audio preamplifier schematic
N TI-1066, 1132-33 (cited by Reply at 23); TI-1047. Fig. 130 Discussed at T1-1066 at 122 (noting low
see also TI1-1066, 17 (citing T1-1046, 65 to explain virtue ground b/t nodes 1 and 2) T resistance)(cited by Reply at 23)
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lll. Galton Confirmed that Tayloe’s Circuitry Operates Like Sedra

Dr. Galton’s Declaration

. . . . . the positive input resistor because of the high input impedance looking into to the
34. The Figure shown above differs from summing amplifier 50 in Fig. 3
) . ) ) ) ‘+’ terminal of the op-amp, which essentially negates the effect of the positive
of the Tayloe patent in that *+" terminal of the op-amp in the latter is connected to
input resistor. The other reason is that the analysis used to show that a virtual
capacitor 74 and the 180° output of commutating switch 38 through the positive
ground occurs at the =" terminal of the op-amp in the figure above does not
input resistor, whereas in the former it is connected to ground. However. these
require that the ‘+" terminal is held at ground; it is simply necessary for the ‘+’

differences do not affect the reasoning behind the TI-1046 textbook’s conclusions
terminal to be held at a fixed voltage for the analysis to be valid. As the voltage

stated above for two reasons. One reason is that negligible current flows through acivas capaciior 76 ia Fig. 3 of the Taylos patent ooty clanges whes csmmiating

switch 38 closes, and this happens only for a quarter of each period, it follows that
T1-1066, 134 (cited by Reply at 23) the *+ terminal of the op-amp is held at a constant voltage for three quarters of
each period. Hence, the TI-1046 textbook's conclusions mentioned above hold for
three quarters of each period. As the resistor values are fixed, it follows from the
TI-1046 textbook's conclusion that a negative input resistor in summing amplifier
50 of Fig. 3 in the Tayloe patent with a resistance of a few mega-ohms would be

“impractically large.”

TI1-1066, 134 (continued) (cited by Reply at 23)
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Ill. Tayloe and Machnally are not incompatible

Ricketts’ Declaration Dr. Galton’s Declaration
- e o -}- - e - 35.  Consequently. Dr. Ricketts is wrong in representing that the

resistance of the negative input resistor of summing amplifier 50 in Fig. 3 of the
Tayloe patent “must...be very high impedance” (e.g.. in the 2 mega-ohm).

EX2024, 9219. FNO.

L--------J

TI1-1066 at 35 (cited by Reply at 23)

capacitors and the balance of the 90 and 270 degree capacitors. As discussed above,
the “+” input is extremely high impedance (e.g.. 2 meg ohm or 2MQ) and. thus, the
impedance looking into the resistor of 50. 52 connected to the “+ input must also
be extremely high impedance (e.g.. 2 MQ). Therefore. to keep the inputs of 50 or
52 balanced, the input resistance of the resistor connected to the “—" input must also

be very high impedance.

EX2024, 11219-220 (annotating T1-1004 at Fig. 3)
(cited by Reply at 61)
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lll. Petitioner demonstrated low input impedance in Tayloe

PO SurReply

As shown above, _ at the yellow input Jas high
resistance/impedance. Ricketts explains that the blue input nfust match the yellow

input’s impedance/resistance, meaning it also must be hi

2024.9220). [ REPIY FAilS 16 Addiess hiS Sigumient| Thus, the POR/Ricketts

remain unrebutted on this point.!?

No\support

1 Because there is no mechanism in Taylog’s amplifier to change the high

mpedance = nput 0 low impedanc, S OGPV FOHARS

N : -1046). Bl Sedias Which Basiis
Not true The Reply generally discusses Sedra (TI-1046)

X.-
2042,15:5-11.

M POR.61 (citing Ex.-

FISH.

EX2024, 11219-220 (annotating T1-1004 at Fig. 3)

(cited by Reply at 61)
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lll. Petitioner demonstrated low input impedance in Tayloe

Dr. Galton’s Deposition Dr. Galton’s Declaration

in claiming that the “—" terminal node would have a high impedance. However. the

In Figure 3 of Tayloe, the positive
feedback resistor in conjunction with the high open loop gain that op-amps have by

terminal of the op-amp circuits are not
design cause the node at the *“—" terminal to have a very low impedance. As a
connected to ground, correct?

A. That is correct; but from a analysis point

of view, as long as that voltage is held

- as far as the -- the impedence goes and having a very Iow value (a ground terminal ideally has zero impedance. so the term

as far as the -- the small signal behavior of “virtual ground™ is meant to signify that the node has such a low impedance that it

M ILESSE (R, virtually behaves as a ground connection). TI-1046, Page 65.

EX2042, 17:7-15

1
Virtual ground TI-1066 at 17 (cited by Reply at 23)
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Ill. Tayloe and Macnally are not incompatible

Tavloe (T1-1004) Dr. Galton’s Declaration

and 270 degree paths of the circust. However, the Tayloe patent only uses the 180

degree and 270 degree paths to improve gain and considers them to be optional.

BIAS For example, it states “As embodied in FIG. 7, 0 degree output 210 and 90 degree
NETWORK 50 output 212 are used to generate baseband in-phase and quadrature signals. Of
7
34 4fp ey course, the remaining two outputs (180 degrees and 270 degrees) can be utilized as
! BASEBAND
| INPHASF iod i : i ;
| >_ embodied in FIG. 3 to achieve greater gain” (TI-1001, Column 5, Lines 12-16,
TVAAA 1 4
s . emphasis added). Although matfching of the different paths is not necessary, and
f B i Y
! ! : 56 the Tayloe patent does not address the question of matching, it 1s the case that
e s B 4 I
J’_l :.|,| AL ,> i BASEBAND matching the 180 degree path to the 0 degree path and matching the 270 degree
— = b————g—==4 QUADRATURE ) .
"t ol I 52 path to the 90 degree path as would be accomplished by replacing summing
74 |76 | 78
r W = amplifiers 50 and 52 with fully differential amplifiers, such as the Macnallly

biquads, would yield a slight improvement in the system’s overall signal to noise

¥ FIG. 3

ratio (which even Dr. Ricketts seems to believe based on his prior comments on the

TI1-1004, Fig. 3 (annotated) (cited by Pet., 11) subject of matching). The improvement would not be significant, but the point is
that a POSITA would understand that matching the impedance seen by the 180
degree and 270 degree paths of the circuit to those seen by the 0 degree and 90

degree paths of the circuit would not cause any degradation and would even be

T1-1066 at 197 (cited by Reply at 31
slightly beneficial. ( Yy RepY )
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IV. Tl has proffered reasonable expectations of success

Ricketts’ Declaration Dr. Galton’s Declaration

345. Replacing Tayloe’s single-ended amplifiers with Macnally’s biquad and 270 degree paths of the circut. However. the Tayloe patent only uses the 180

. 5 g o . 5 degree and 270 degree paths to improve gain and considers them to be optional.
two-pole filter requires fundamental restructuring of Tayloe’s circuit that will not = By i :

For example, 1t states “As embodied in FIG. 7, 0 degree output 210 and 90 degree

produce predictable results or have a reasonable expectation of success. , )
output 212 are used to generate baseband in-phase and quadrature signals. Of

course, the remaining two outputs (180 degrees and 270 degrees) cax be utilized as

50

l’----i---'|

embodied in FIG. 3 to achieve greater gain™ (TI-1001, Column 5, Lines 12-16,

emphasis added). Although mal*:hing of the different paths 1s not necessary, and

l YA/
]

BASEBANC

[
—,wv-:b | INPHASE
i s |

the Tayloe patent does not address the question of matching, it 1s the case that

matching the 180 degree path to the 0 degree path and matching the 270 degree

path to the 90 degree path as would be accomplished by replacing summing

amplifiers 50 and 52 with fully differential amplifiers, such as the Macnallly

: " y x 5 1 , would yield a slight oV t in the system’s overall signal to noi
346. First, Tayloe’s amplifiers 50, 52 (above left) use a differential input and biquads, paikd gheld o slight imecemet inhe systen sovedll sl W note
ratio (which even Dr. Ricketts seems to believe based on his prior comments on the
a single-ended output. In contrast, Macnally’s filters (above right) use differential ] _ _ o o
subject of matching). The improvement would not be significant, but the point 1s

inputs and differential outputs. Incorporating Macnally’s biquad two-pole filter into that a POSITA would understand that matching the impedance seen by the 180

Tayloe’s circuit would fundamentally change the signal paths and negate the gain degroaand 270 vogreo peike.af.e:ciecutt in Thoas:soec iy e iegree a0d )

EX2024, 19345-346 (cited by POR, 94-95 degree paths of the circuit would not cause any degradation and would even be
benefits that Tayloe describes. m ( y ) TI1-1066 at 197 (cited by Reply at 31-32
slightly beneficial. (further citing 11 98-101) )
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IV. Tl has proffered reasonable expectations of success

Ricketts’ Declaration Dr. Galton’s Declaration

99. I disagree with Dr. Ricketts for the same reasons as I have explained
350. Second, replacing Tayloe’s single-ended amplifier with Macnally’s
above and in my First 528 Declaration. For example, I have addressed these points

filter amplifier would alter the fundamental operation of Tayloe’s circuit. ' . . _ .
above regarding the results being predictable, having reasonable expectation of

354. Third. Petitioner asserts that “a POSITA would have recognized that success, and having better performance (reduced power consumption. better

the lowpass filtering function of the Macnally differential amplifier is beneficial in linearity, etc.) Any time a circuit is developed. a design process must occur. The

. , ; J yE . rocess 1s not “experimentation” as Dr. Ricketts puts it. but a reasoned and
the Tayloe’s circuits as lowpass filtering of the baseband signals in direct conversion P P P

. . - . systematic process by which different circuit topologies for implementing each of
receives is beneficial.” Ex.-1003. 9143. As discussed above. Tavloe already
the required circuit blocks are evaluated and circuit component values are

imcorporates a low-pass filter and achieves low-pass filtering. There is no additional o ] o ]
optimized. These tasks are done by a POSITA via a combination of hand analysis

benefit to using Macnally’s biquad two-pole filters. Petitioner never explains how and computer simulation. Even Mr. Tayloe made several changes between the

adding a second filtering stage—or replacing Tayloe’s RC filtering with Macnally’s embodiments shown in the Tayloe patent and the circuit he designed as presented

filters—would affect the circuit’s frequency response in TI-1047 (and he describes this circuit as Version 5. so presumably he previously

EX2024, 11350, 354 (cited by POR, 94-95) TI-1066 at 199 (cited by Reply at 31-32 (further citing 9 100-101) );
see also Inst. Decision, 31

FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE frcom | 84



CONFIDENTIAL - PROTECTIVE ORDER MATERIAL

FISH.




CONFIDENTIAL - PROTECTIVE ORDER MATERIAL

Razavi-Based Ground: Issues Raised by PO

I.  Whether Razavi teaches various features:
1. transferring energy when the switch is ON
2.  storing transferred energy (claims 1/19)

3. transferring energy from the modulated carrier signal to the storage element when the switch is ON
(claims 8/26)

.  Whether Tl has shown sufficient motivation to combine:
Where Razavi teaches away

Whether Razavi is compatible with Macnally

Where there is reasonable expectations of success

Whether the combination is an energy transfer system

HwbhPRE

Undisputed:
Claimed features such as switches and differential amplifiers are met by prior art.

Disputed:
Does Ravavi charge its capacitor when the switch is ON?
Is Macnally’s low input impedance load compatible with Razavi’s mixer?
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|. Razavi teaches transferring energy when the switch is ON

Ricketts’ Declaration

Dr. Galton’s Declaration

to the source. Current (and energy) does not move upward towards R; or R, or the
capacitors next to Vout (which Dr. Galton denotes as Cp and Cm). This
unidirectional current flow is opposite to the direction needed for the RF input signal
to pass through the transistors. Since the RF input signal cannot propagate through

MS5 or M6, it cannot be sampled and energy is not transferred to the output of M5 or

M6 even if M5 or M6 are ON.
Vpu i drain
=R, R, F M
-|H|——c Vomo——"—"- o 5 Me F

I—_“;IMS MQFI'_. Vio source

M Mg

EX2024, 1 362 (cited by POR, 94

)

103. Idisagree with Dr. Ricketts because his description of Razavi’s
circuit operation ignores the laws of physics. Specifically. in Razavi’s Figure 2.
electrons actually flow from the RF input signal through the transistors (i.e.,
transistors Ms and Ms) toward the positive supply terminal (¥pp). This 1s because
the flow of electrons. which is the actual current of electrons that flow. runs
upward through Ms and Mg from both the ground terminal of the supply as well as
from the RF input signal. Jd. (citing EX1045 (Johnson) (*...we should distinguish
conventional current ([which can be thought of as] the movement of positive

charges). which is used in electric network theory. and electron current™).

TI1-1066, 1103 (cited by Reply, 32)
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|. Experts agree on actual electron flow

Ricketts’ Declaration Dr. Galton’s Declaration

44.  Charge: Charge is a fundamental property of matter. There are two

107. Thus. the fact that conventional current is defined by convention to be
physical types of charge: positive and negative. Protons carry a positive charge (+). e S _
positive in the downward direction is not relevant given that the actual electron
while electrons carry a negative charge (-). . ) ) ) )
flow. i.e.. the actual current. is toward Vpp. so it flows from the source to the drain

45. The operation of electrical circuits depends on the movement of ) )
of each of transistors Ms and Ms. Therefore. electrons flow from the RF input

electrons (not protons). which in turn facilitates the transfer of energy and : !
signal upward through transistors Ms and Ms.

information. An electron has potential energy. also called electric potential energy

or just electrical energy. When charges move. both energy and charge are

TI-1066, 1 107 (cited by Reply, 32)

EX2024, 1 1 44-45 (cited by POR, 3)
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|. Razavi teaches storing transferred energy

Ricketts’ Declaration Dr. Galton’s Declaration

141. This is yet another rehash of Dr. Ricketts” incorrect view that actual

378. But, as explained above in Section IX.C.1 above. no current—and

. ) current. i.e.. the flow of electrons. flow toward ground. not toward Vpp in the
therefore no energy—from the RF input signal passes through M5 or M6 towards

: : : Razavi circuit. I have addressed his misunderstandings. as I have explained supra
the capacitors Cp/Cm. Thus. no energy from the RF inpat signal can ever make its = P P

way to the capacitors to be stored and accumulated/integrated. §VI.A. Hence. Razavi teaches transferring energy from the RF input signal. In the

Razavi-Macnally combination, the transferred energy is stored and

EX2024, 1378 (cited by POR, 104 . : g : 5
378 ( Y ) accumulated/integrated “in the same manner as described by the "528 patent.

EX1003. 99239-241: see also Petition, 69-70. 83-84. 86.

TI-1066, T 141 (cited by Reply, 33-34)
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|. Razavi teaches transferring energy from the modulated carrier signal
to the storage element when the switch is ON (claims 8/26)

Ricketts’ Declaration Dr. Galton’s Declaration
143. As I have explained supra §§VI.A-B, Dr. Ricketts” description of

382. Critically, Razavi’s capacitors do not receive any energy from the

o ) ) ) . . Razavi’s circuit operation ignores the laws of physics because the flow of electrons
modulated carrier signal (RF input signal identified by Petitioner/Dr. Galton). The

(which corresponds to physical charging) runs from ground to VDD. In my First

capacitors receive current/energy only from VDD. As discussed above in Section

TI-1066, 1143, 152 (cited by Reply, 34

IX.C.1. no current— and therefore no energy—flows from the RF input signal

152. Therefore, if we were to apply Dr. Ricketts™ reasoning to the
upward through M5 or M6 toward Cp or Cm..

embodiment of the alleged invention presented in the 528 patent shown in Fig.

- = - SR s r o ~ . . ',\ 3 "( ~ 7 A1 °
EX2024, 1382 (cited by POR, 105) 201. we would incorrectly conclude that it is in fact not an embodiment of the

alleged invention. In contrast. like the Razavi mixer circuit. when signal voltages
are considered instead of absolute voltages. the embodiment of Fig. 201 does
indeed satisfy the ‘528 patent’s claim requirement that a “portion of energy™ is
“transferred from the modulated carrier signal” “to the respective storage element
when the switch is on during the charging cycle. and a portion of the transferred
energy is discharged during the discharging part of the cycle for each respective
switching device when the switching device is off.”
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II. Tl has shown sufficient motivation to combine

Ricketts’ Declaration Dr. Galton’s Declaration
385. First, Razavi does not simply identify a generic amplifier circuit or use 155. Regarding item (1), Razavi’s existing features would not preclude
a generic symbol for an op-amp. Instead. as shown in Figure 5. Razavi discloses a further improvement. As I had explained in my First 528 Declaration: Razavi states

fully realized amplifier design (including the length and width of transistors) tailored “channel-selection filtering is not included.” thus indicating the need for channel-

to meet specific performance goals: to achieve “high gain.” improve linearity. and selection filtering, which a POSITA would understand as low-pass filtering

reduce noise. Ex.-1017, 113 (discussing adding PMOS current sources to provide because Razavi performs “direction conversion” to baseband. TI-1017, 113.... A

about 75% of the drain current of M; and M, thereby allowing a large value for R; POSITA would have recognized the benefits of applying the example circuit of

and R»: discussing increasing the length of transistors Mz and My and using wide o . :
Macnally to complement Razavi’s receiver design and achieve both amplification

transistors). Petitioner inexplicably removes Razavi's carefully designed amplifier . =
and “channel-selection filtering” at baseband. TI-1003, §§227-228; TI-1017, 113.

and replaces it with Macnally’s biquad two-pole filter.

TI1-1066, 1155 (cited by Reply, 34-35)
EX2024, 1385 (cited by POR, 105-106)
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II. Tl has shown sufficient motivation to combine

Ricketts’ Declaration

Dr. Galton’s Declaration

387. Razavi makes no mention of the need for additional filtering or
bandwidth narrowing bevond these RC filters at the mixer output. This is because
Razavi's architecture is already designed to handle high-frequency content and
suppress out-of-band signals. A POSITA would recognize that the existing RC filters
found in Razavi already perform the anti-aliasing function- Razavi’s RC filters serve
the role of aliasing suppression. Thus. a POSITA would not be motivated to add
another filtering stage Isuch as Macnally’s biquad two-pole filters at the output of

the mixer.

EX2024, 1387(cited by POR, 106-107)

FISH.

156. Regarding item (11), while 1t 1s true that the Razavi mixer circuit
already performs lowpass filtering, the lowpass filtering 1s that of an RC filter
which has only a single pole, and single pole lowpass filters offer the least
suppression of out-of-band signals of all lowpass filters. Therefore, single pole
lowpass filters are rarely sufficient in wireless recervers, and in most such
applications additional filtering 1s required. TI-1050. In short, Dr. Ricketts” claim
that “A POSITA would recognize that the existing RC filters found in Razavi
already perform the anti-aliasing function— Razavi’s RC filters serve the role of
aliasing suppression” ignores the facts that not all lowpass filters are created
equally and that more filtering 1s generally needed than that offered by a single
pole filter. It also 1gnores the fact that Figures 4(b) and 4(c) of the Razav1 paper
explicitly show additional filtering (1.e., channel select filters, which, for direct-

conversion receivers are always lowpass filters):

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

TI-1066, 1156 (cited by Reply, 35)
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II. Tl has shown sufficient motivation to combine

Ricketts’ Declaration Dr. Galton’s Declaration

392. Finally, Macnally’s biquad two-pole filter includes additional op-amps. 159. Regarding item (m), it was general knowledge that using a fully

. . L ; differential amplifier can reduce area and power consumption relative to those of a
resistors, and capacitors that significantly increase the component count over P P P

Razavi’s amplifier. Using Macnally’s biquad two-pole filter would actually require comparable single-ended amplifier, which matters more for IC implementation

many more components (not fewer components) than using Razavi's amplifier. In than the mere number of components. TI-1060, 28-31 (detailed explanation and

particular. Petitioner proposes a one-for-one substitution of Razavi’s amplifier with example).

Macnally’s biquad filter. yet the latter requires more circuitry. not less. Thus. at the TI-1066, 1159 (cited by Reply, 35)

very least. Petitioner’s proposal uses the same number of op-amps as already

89. A POSITA at the tume of the ‘528 prionity date would understand that
disclosed in in Razavi — not less.

using a fully differential amplifier generally reduces area and power consumption

EX2024, 1392 (cited by POR, 108 3 . . _—
+ 11392 (cited by - 108) relative to those of a comparable single-ended amplifier, even though the circuit

diagram of the former 1s “more complicated” than that of the latter. TI-1060. The

TI-1066, 189 (cited by Reply, 26 )
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Il. Razavi does not teach away

Ricketts’ Declaration

Razavi (T1-1017)

402. But Razavi specifically teaches agamst the use of the permutation
depicted in Figure 4(a). Razavi notes that “a low-pass filter suppresses out-of-
channel interferers, allowing Al. to be a nonlinear. high-gain amplifier and the
analog-to-digital converter (ADC) to have a moderate dynamic range (roughly 4 to
8 bits depending on the gain control in the RF domain and the type of modulation).”
Ex.-1017. 113. Razavi criticizes (and teaches away from) this permutation because
“the low-pass filter design entails severe noise-linearity-power tradeoffs.” Id.
Indeed. Razavi specifies that “[t]he present design is intended for permutations in

Figs. 4(b) and (c).” thereby excluding Figure 4(a) from consideration. /d.

Channel
Select
Filter

A,

Amp

Amp

Ay
Amp ADC
(a)
Channel
Select ADC
Filter
(b)
Channel
ADC Select
Filter
(c)

Fig. 4. Baseband processing.

EX2024, 1402 (cited by POR, 110)
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Il. Razavi does not teach away

Ricketts’ Declaration

397. Razavi explicitly discourages (teaches away from) the use of channel
select filtering—such as that performed by Macnally’s biquad two-pole filter—after

the mixer in its receiver architecture.

EX2024, 1397 (cited by POR, 109)

TI-1066, 11 162-163
(cited by Reply, 35)

Dr. Galton’s Declaration

162. Idisagree with Dr. Ricketts because he mischaracterized my First 528
Declaration. Here, the Macnally anti-alias filter simultaneously performs
amplification and filtering. so 1t does not fit the paradigm of either Figure 4(a) or
Figure 4(b) above. Moreover, 1t 1s most appropniate to realize Fig. 4(c) in that 1) an
anti-alias filter 1s always required before an ADC, 2) the signal component of the
Razavi circuit 1s relatively small (which 1s why all three configurations include an
amplifier) so amplification 1s required prior to the ADC, and 3) the anti-alias filter

relaxes the requirements of the channel select filter after the ADC in Figure 4(c).

163. Therefore, Dr. Ricketts’ comments regarding Figure 4(a) are not
relevant. That said, each of the three options in Figure 4 of the Razavi paper
represent different tradeoffs, 1.e., each has advantages and disadvantages relative to
the other options. The fact that Dr. Razavi pointed out these tradeoffs does not
mean that he believes that one option 1s always worse than the other options.
Indeed, all three options shown in Figure 4 were known and widely used at the

time of the prionity date of the 528 patent.
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Il. Razavi Is compatible with Macnally

Ricketts’ Declaration Razavi

405. As explained in Section XII.C above. Razavi's amplifier (Figure 5)

operates as a high impedance load. In Razavi's architecture. the outputs of the

mixer—Vout—are connected directly to e gates of NMOS transistors M1 and M2

i Figure 5. This configuration provides high input impedance. which is critical to

ensuring accurate baseband voltage representation.

EX2024, 1405 (cited by POR, 111) LNA

Vo o—{[T w1,

I=Mixer
. To Q-Mixer

Fig. 2. LNA/mixer implementation.
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Il. Razavi Is compatible with Macnally

PO’s SurReply

My

Fig. 5. Basehand amplificr,

FISH.

PO SurReply, 34

Dr. Galton’s Declaration

The Razavi paper mentions that the drain to source voltage of M7 is approximately
0.5 V. Therefore. transistor Ms and resistor R; must together drop 3 V-0.5V =25
V. and the same is true for Ms and resistor R». It follows that the resistance of R

b and R2 must be less than 2.5 V divided by 0.002 amps. which 1s 1.25 kilo-ohm.

TI-1066, 9137 (cited by Reply, 32)
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Il. Razavi Is compatible with Macnally

Ricketts’ Declaration

Dr. Galton’s Declaration

187. A POSITA would understand that the matched filter provides improved
SNR for a given input signal with a given SNR. In RF systems. a POSITA would
know to maximize the input SNR to the matched filter-correlator to obtain the
highest SNR of the receiver system by transferring the maximum power from the
antenna to the matched filter-correlator. This is achieved by having a matched real
input impedance and a real output impedance of the matched filter-correlator. A load
allows for a matched input impedance and to transfer maximum power from the

antenna to the receiver. thus. enhancing SNR in the receiver.

EX2024 (IPR2024-00935), 1187

165. I disagree with Dr. Ricketts because his assertion again defies

fundamental principles of circuit operation. I have provided (supra §V.A.1) a

detailed analysis on Razavi. which reveals the resistance of each of R1and Rz in the
Razavi mixer circuit is almost certainly less than 1.25 kilo-ohm. which is low input
impedance according to ParkerVision. See e.g.. TI-1003, §VLD. 9156: TI-1001.

Fig. 82B (showing low impedance load as around 2k ohm): IPR2020-01265. Paper

26 (PO Sur-reply) at 13: Paper 18 (POR) at 46-50. This characteristic of Razavi's

mixer circuit would be compatible with the low input impedance of Macnally

circuit.

TI-1066, 1165 (cited by Reply, 35-36)
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Il. Reasonable Expectation of Success

Ricketts’ Declaration

Dr. Galton’s Declaration

410. Replacing Razavi's amplifier with Macnally’s biquad two-pole filter
requires fundamental restructuring of Razavi’s receiver architecture. The proposed
substitution would not yield predictable results and. as such. cabmot support a
reasonable expectation of success.

411. First. Razavi itself demonstrates why there is no reasonable expectation
of success. As discussed above, Razavi explicitly criticizes the design permutation
shown i Figure 4(a)—which is structurally analogous to Petitioner’s proposed
combination—because that architecture introduces “severe noise-linearity-power

tradeoffs.” Ex.-1017. 113. A POSITA would not ignore Razavi’s express warning

and adopt the very design Razavi cautions against.

167. Idisagree with Dr. Ricketts’ assertions. As I have explained supra
§VI.D.1, Macnally’s circuit combines amplification and lowpass filtering, which is
consistent with the teachings of all three permutations of Razavi’s Figure 4.
Replacing any one of the three permutations of Razavi with the Macnally’s filter
(which has low input impedance) can result in improved matching when R; and R>

in Razavi’s amplifier are about 1.5 kilo ohms. §V.A.1.

TI-1066, 1167 (cited by Reply, 36)

EX2024, 11 410-411 (cited by POR, 112-
113)

162. Idisagree with Dr. Ricketts because he mischaracterized my First 528
Declaration. Here, the Macnally anti-alias filter simultaneously performs
amplification and filtering, so 1t does not fit the paradigm of either Figure 4(a) or
Figure 4(b) above. Moreover, 1t 1s most appropriate to realize Fig. 4(c) in that 1) an
anti-alias filter 1s always required before an ADC, 2) the signal component of the
Razavi circuit 1s relatively small (which 1s why all three configurations include an
amplifier) so amplification 1s required prior to the ADC, and 3) the anti-alias filter

relaxes the requirements of the channel select filter after the ADC in Figure 4(c).

FISH. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE ~ T"10%6. Tiez (ctedbyReply, 35)
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Il. Reasonable Expectation of Success

Ricketts’ Declaration

i

My

1
gﬁ

b0 Vst 0f

v,,,“‘“—: My My :I|‘|

effects on a circuit. Razavi specifically states, “to achieve a high conversion

gain...R1 and R2 must be maximized.” Moreover. a low impedance load in Razavi

'SQD (:)‘5

would lead to an inaccurate measurement of the voltage and Razavi would not be
Fig. 5. Baseband amplifier.
able to accurately reproduce the baseband signal. Specifically. the low impedance

would draw current away from the mixer output, disrupting the voltage levels

intended to represent the baseband signal.

I=Mixer

EX2024, 11 413-414 (cited by POR, 113-114)
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Il. Energy Transfer System

Dr. Galton’s Declaration

169. Iunderstand Dr. Ricketts asserts incompatibility because “Razavi
specifically states, ‘to achieve a high conversion gain...R1 and R2 must be
maximized.”” EX2024, ¥414. However, this would not be a sigmficant 1ssue
because R; and R> 1n Razavi have low resistances, 1.e., in the kilo ohm range.

Supra §V.A 1.

TI-1066, 7169 (cited by Reply, 35-36)

165. Idisagree with Dr. Ricketts because his assertion again defies

fundamental principles of circuit operation. I have provided (supra §V.A.1) a

detailed analysis on Razavi, which reveals the resistance of each of R1and Rz in the
Razavi mixer circuit is almost certainly less than 1.25 kilo-ohm. which is low input
impedance according to ParkerVision. See e.g.. TI-1003, §VIL.D. 9156: TI-1001.

Fig. 82B (showing low impedance load as around 2k ohm): IPR2020-01265. Paper

26 (PO Sur-reply) at 13; Paper 18 (POR) at 46-50. This characteristic of Razavi's

mixer circuit would be compatible with the low input impedance of Macnally

circuit.

TI-1066, 1165 (cited by Reply, 35-36)
see also § 137 (cited by Reply, 32
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FISH.




CONFIDENTIAL - PROTECTIVE ORDER MATERIAL

Exhibits 2010-2014, 2019-2022, 2027, 2029 should be excluded

.  Exhibits 2010-2014, 2019-2022, 2027, 2029 are not authenticated
[I. Exhibits 2010-2014, 2019-2022, 2027, 2029 are inadmissible
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|. Sorrels lacks personal knowledge of the Relativity database

Sorrels’ Declaration

Sorrels’ Deposition

29. ParkerVision files related to the design. development. testing, and/or
evaluation of the Eddie chip and circuit board discussed above are maintained in a
Relativity database. The Relativity database shows the metadata including file

extension. file name. and last modified date of these files. A search of the database

was run. Below is an excerpt from the search.

EX2016, at 129

Relativity database was not used/

by ParkerVision in 1997-1998

Q- The list in Exhibit 2029, did you check
the date on the document relative to the metadata
for each of those documents?

A. Not for each one, no, sir. You know, it
forked over a lot of them and so the decision was
made to put everything that it forked over into the
database. So, no, sir, I did not check each
individual entry.

Q. Okay. Do you know if Relativity was used
by ParkerVision in 1997-982?

A. I'm pretty comfortable with the answer of
no.

Q. Do you know how the files got from
ParkerVision into Relativity?

A. The answer is I do not know specifically.

TI-1068, 24:7-21 (cited by Pet. Mot. to Exclude 8-9)
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|. Sorrels cannot authenticate documents from the Relativity database

Patent Owner’s Response

Sorrels’ Deposition

Mr. Sorrells confirmed that the ParkerVision team continuously worked on
the Eddie chip and circuit board through the time it was tested/evaluated. Id.. 128.
Mr. Sorrells provided a list of ParkerVision files reflecting ParkerVision's
continuous work. Id., 1928-30. Ex.-2029.

Mr. Sorrells authenticated all of the files listed or referenced above. Id., §927

31;

FISH:

POR at 27

Mr. Sorrels has no knowledge of the
Relativity database

Q. And is the -- is it fair to say the
Relativity database is stored on a hard drive or a
server someplace?

A. I don't know where it's stored. I will
tell you that it was readily available when I was
looking at it with the attorneys.

Q. Do you know who maintains the server or
hard drive that has the Relativity database?

MS. LEPORE: Objection, calls for
speculation.

A. This is a deposition, so I can only
guess. If you want me to guess, I will, but just
know that it's speculation.

BY MR. GRISWOLD:
Q. Understcod. So you don't know? You

would have to guess?

A. Yes. TI-1068, 21:5-21 (cited by Pet. Mot. to
Exclude 8-9)
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l. Inventor’s testimony of conception must be corroborated

Pet. Mot to Exclude, 5

1171. Because an inventor tends to “describe his actions in an unjustifiably self-
serving manner.” inventor testimony alone. without more. 1s not considered
credible for the purposes of corroborating documentary evidence purporting to
show earlier conception/reduction-to-practice to antedate a prior art reference.
Chen v. Bouchard. 347 F.3d 1299. 1309 (Fed. Cir. 2003): see also In re NTP, Inc..
654 F.3d 1279, 1291 (Fed. Cir. 2011) (It would be strange indeed to say that [an
inventor]. who filed the... affidavit that needs corroborating. can by his own
testimony provide that corroboration.”). As a result, such uncorroborated inventor
testimony is insufficient to satisfy the strict rules pertaining to authentication of
business records under FRE 803(6)(E) and 902(11). Accordingly. business records

that are only corroborated by inventor testimony are inadmissible hearsay.
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ll. Unauthenticated documents purporting to antedate are inadmissible

Pet. Reply ISO Mot. to Exclude, 3

None of the exhibits has been properly authenticated by. e.g.. someone with
“knowledge™ of the Relativity database. Supra §I. Pet. Mot., 5-11. The Federal
Circuit has repeatedly explained that. when. as here. PO attempts to antedate the
prior art. PO initially bears “the burden of production™ including authenticated
documents. Dyvnamic Drinkware. 800 F.3d 1379 PO has not met its burden to

produce the requisite authentication.
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BACKUP SLIDES

FISH.
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Use of expert declaration

» The Board has recently endorsed recently endorsed use of expert testimony to further explain the
knowledge of a POSITA and support a motivation to combine. See
https://www.uspto.gov/sites/default/files/documents/aapa_memo_final _signed.pdf?utm_campai
gnh=subscriptioncenter&utm medium=email&utm source=govdelivery

deny an IPR petition that fails to comply with Rule 104(b)(4). General knowledge may still be
used in an JPR to support a motivation to combine or to demonstrate the knowledge of a person
having ordinary skill in the art. See, e.g.. Unification Techs. LLC v Micron Tech. Inc.. 2024 WL
3738401, at *7 (Fed. Cir, Aug,. 9, 2024) (affirming use of general knowledge in an IPR proceeding
in the form of expert testimony and AAPA to demonstrate how a skilled artisan would have

understood a prior art reference’s disclosure as teaching a claim limitation).
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