a b~ W N PP

11
12
13
14
15
16
17
18
19
20

21

22

23

24
25

UNI TED STATES PATENT AND TRADEMARK OFFI CE

SAMSUNG ELECTRONICS CO., LTD.; and SAMSUNG
ELECTRONI CS AMERI CA, | NC.
Petitioners,
V.
RESONANT SYSTEMS, | NC.,
Pat ent Owner .
Case No. |1PR2023-00993
U.S. Patent No. 9,941,830

ZOOM DEPOSI TI ON OF ANDREW WOLFE, Ph.D
(Reported Remotely via Web videoconference)
Santa Clara, California (Deponent's |ocation)
Wednesday, August 21, 2024
Vol ume 1

STENOGRAPHI CALLY REPORTED BY:
REBECCA L. ROMANO, RPR, CSR, CCR
California CSR No. 12546

Nevada CCR No. 827

Oregon CSR No. 20-0466

Washi ngton CCR No. 3491

JOB NO. 6864433

PAGES 1 - 41

Page 1

Veritext Legal Solutions

Caendar-CA @veritext.com 866-299-5127
Ex. 2017

Samsung v. Resonant Systems, IPR2023-00992
Page 1 of 59




gaa b~ W N B

(o))

10

11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE PATENT TRI AL AND APPEAL BOARD

SAMSUNG ELECTRONICS CO., LTD.; and SAMSUNG
ELECTRONI CS AMERI CA, | NC.
Petitioners,
V.
RESONANT SYSTEMS, | NC. ,
Pat ent Owner.

Case No. | PR2023-00993
U. S. Patent No. 9, 941, 830

DEPOSI TI ON OF ANDREW WOLFE, Ph.D., taken
on behalf of the Patent Owner, with the deponent
| ocated in Santa Clara, California, commencing at
9:01 a.m, Wednesday, August 21, 2024, renotely
reported via Web videoconference before
REBECCA L. ROMANO, a Certified Shorthand Reporter,
Certified Court Reporter, Registered Professional

Reporter.
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and

I

ARNOLD & PORTER KAYE SCHOLER

BY: JEFFREY M LLER

BY: JAM E R. LYNN

Attorney at Law

3000 EI Cam no Real

Five Palo Alto Square

Suite 500

Palo Alto, California 94306-3807
(650) 319-4500

jeffrey.ml | er @rnol dporter.com

BY: KEVI N COSGROVE

Attorney at Law

Three Enmbarcadero Center

10t h Fl oor

San Francisco, California 94111-4024
(415) 471-3100

kevin.cosgrove@arnol dporter.com
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(Al

APPEARANCES OF COUNSEL

| parties appearing via Web videoconference)

For the Patent Owner - Resonant Systens,

ALSO

I

RUSS AUGUST & KABAT

BY: NEI L A. RUBIN

Attorney at Law

12424 W | shire Boul evard

12t h Fl oor

Los Angeles, California 90025
(310) 826-7474

nrubi n@ akl aw. com

PRESENT:

Ant hony Gul i no, Videographer

Il nc.:
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I NDE X
DEPONENT EXAM NATI ON
ANDREW WOLFE, Ph. D. PAGE
VOLUME 1
BY MR. RUBI N 10
EXHI BI TS
NUMBER PAGE
Exhi bit 2016 Pages of The Art O 33
El ectronics - 2nd Edition;
EXHI Bl TS( pr emar ked)
Exhi bit 1001 U S. Patent No. 9, 369, 081 B2;
Exhi bit 1001 U S. Patent No. 9,941, 830 B2;
Exhi bit 1013 U S. Patent No. 7,006, 641 B1;
Exhi bit 1047 Suppl enment al Decl arati on of
Andrew Wol fe, Ph.D. in Support
of Petition for Inter Partes
Revi ew of U.S. Patent
No. 9, 369, 081;
11111
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EXHI BI TS( premar ked)

Exhi bit 1047 Suppl ement al Decl aration of
Andrew Wol fe, Ph.D. in Support
of Petition for Inter Partes
Revi ew of U.S. Patent

No. 9,941, 830;

Exhi bit 1052 The Art of Electronics,
Second Edition,
Paul Horowi tz and

W nfield Hill;

111l
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Santa Clara, California; Wdnesday, August 21, 2024
9:01 a.m

---000- - -

THE VI DEOGRAPHER: Good norni ng,
everyone. We are going on the record at 9:01 a. m
Pacific Daylight Time on August 21st, 2024.

Pl ease note that this deposition is being
conducted virtually. Quality of recordi ng depends
on the quality of camera and Internet connection of
participants. \What is seen fromthe witness and
heard on screen is what will be recorded.

Audi o and video recording will continue
to take place, unless all parties agree to go off
the record.

This is Media Unit 1 of the
vi deo-recorded deposition of Dr. Andrew Wolfe in
the matter of Sansung El ectronics Co., Ltd., and
Samsung El ectronics Anerica, Inc., versus Resonant
Systems, Inc., filed in the United States Patent
and Trademark Office, and the case nunber is
| PR2023- 00993.

Thi s deposition is being conducted
renotely using virtual technol ogy.

My name is Anthony Gulino, representing

09: 00: 56

09:01: 11

09: 01: 26

09: 01: 34

09: 02: 05
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Veritext Legal Solutions, and | amthe
vi deogr apher.

The court reporter is Rebecca Romano,
fromthe firm Veritext Legal Sol utions.

I amnot related to any party in this
action, nor am|l financially interested in the
out come.

If there are any objections to
proceedi ng, please state themat the tinme of your
appear ance.

Counsel will now state their appearances
and affiliations for the record, beginning with the
notici ng attorney.

MR. RUBIN: This is Neil Rubin of
Russ August & Kabat, representing the patent owner,
Resonant Systems, |Inc.

MR. MLLER Jeffrey MIler of
Arnold & Porter Kaye Scholer, representing the
Samsung petitioners, and with ne is ny col |l eague
Kevi n Cosgrove.

THE COURT REPORTER: Okay, Dr. Wolfe, if
you could raise your right hand for me, please.

THE DEPONENT: (Conplies.)

THE COURT REPORTER: You do sol emmly

state, under penalty of perjury, that the testinony

09: 02: 08

09: 02: 17

09: 02: 27

09: 02: 36

09:02: 50

09:03: 09
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you are about to give in this deposition shall be 09: 03: 09
the truth, the whole truth and nothing but the
truth?
THE DEPONENT: Yes, | do.

11
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ANDREW WOLFE, PH. D., 09: 03: 10
havi ng been adni ni stered an oath, was exam ned and
testified as foll ows:
EXAM NATI ON
BY MR. RUBI N: 09: 03: 10
Q Morning, Dr. Wbl fe.
A Mor ni ng.
Q You' ve been deposed before, correctly --
or -- correct? You ve been before -- withdrawn.
You' ve been deposed before, correct? 09: 03: 20
A. Yes.
Q How many ti nes?
A More than 100.
Q Ckay. So |l -- 1 won't spend our tinme
goi ng over the ground rul es. 09: 03: 37
But if you don't understand a question,
you know, please ask me -- or please |let me know,
and | will try to clarify any m sunder st andi ng.
Ckay?
A Yes. 09: 03: 51
Q I's there any reason today that you cannot
gi ve conpl ete and accurate testinony?
A No.
Q So are you logged in to the Veritext
Exhi bit Share systenf 09: 04: 16
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A Yes.
Q Ckay. If | amunderstanding how it works
correctly, | think you should see two exhibits that

that are in the Marked Exhi bits fol der

09: 04: 18

A | do. 09: 04: 30
Q Ckay. So both of those have file names
begi nning "Ex 1047."
Do you see that?
A Ri ght .
Q Woul d you open each of those, please. 09: 04: 46
THE VI DEOGRAPHER: Counsel, |'m sorry,
can we go off the record? M audio is not being
pi cked up.
MR. RUBIN: That's fine.
THE VI DEOGRAPHER: Just for a moment. 09: 05: 15
Okay. We are going to go off the record.
The time is 9:05 a.m This end of the Media Unit
No. 1.
(Recess taken.)
THE VI DEOGRAPHER: Okay. Goi ng back on 09: 05:51
the record, the time is 9:05 a.m This is the
start of Media No. 2.
THE DEPONENT: | have both exhibits.
Q (By M. Rubin) All right. And do you
recogni ze these two exhibits as suppl enent al 09: 06: 01
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decl arations that you submtted on behalf of the
Samsung parties in | PR2023-00992 and | PR2023- 009937

A They appear to be.

Q And just for the record, the exhibits we
are tal king about are Exhibit 1047 in | PR2023-00992
and Exhibit 1047 in |1 PR2023-00993.

A Correct.

Q Are you aware of any errors in these
exhibits -- in these declarations?

A. Not at the nonent.

Q So, sitting here, there's nothing you
woul d want to correct in either of thenr

A Not that | am aware of at the nonent.

Q Ckay. Are there any substantive
differences in the opinions in -- in these two
decl arations?

A I don't recall any substantive
di fferences.

Q So woul d you agree that each of the two
decl arations contains 17 paragraphs?

A Yes.

Q Woul d you agree that those -- the
paragraphs in -- in each of the two declarations
are essentially the same, except for references to

the patent nunber or particular line nunbers in

09:06: 11

09: 06: 35

09: 07: 05

09:07:17

09:07: 42

09: 08: 09
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exhibits that are different between the two | PRs? 09:08: 14
A That's my recollection.
Q So I'lIl generally be asking about
Exhi bit 1047 in the 00992 IPR. | think all of ny
guestions will apply equally to both your 09: 08: 49
declarations. If -- if in answering a question you
think of something that would be different in the
two, please -- please point that out.
OCkay?
A. Yes. 09: 09: 03
Q So if | could ask you to turn to
paragraph 17 in Exhibit 1047 fromthe 992 | PR Let
me know when you are there.
A ' mthere.
Q Ckay. So you say that, quote, "as a 09: 09: 20
POSI TA woul d have understood, the only viable
formats for digitally representing the signals from
the output detector and the position detector would
be either (1) an integer or (2) a fraction."
Do you see that? 09: 09: 37
A Yes, as the -- understood in the context
of paragraphs 15 and 16, but it's digitally
representing it at the point that it's comrunicated
to the CPU.
Q Okay. And when you refer to a fraction 09: 09: 55
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as being a format for digitally representing the 09: 10: 02
signals, what -- what formwould that fraction
actually take as a -- as a --
A Normal ly --
Q -- digital representation? 09:10: 19
A Normally, it would be indistinguishable
froman integer, right? Normally, you would sinply
send a nunmber -- let's say 14 -- but the software
woul d either interpret that as an ordinary integer,
14, or as sone nunber of pieces of an integer; 09: 10: 40
14 hal ves, 14 quarters, 14 eighths, 14 sixteenths.
Q So those exanples that you give -- that
you gave there -- 14 hal ves, 14 quarters,
14 eighths, 14 sixteenths -- those would be
exanmples of a -- of a fixed point of binary 09:11: 06
representation of a fraction; is that right?
A Correct.
Now, there's also a theoretica
possibility that it could be a floating point
representation of a fraction. That would be 09:11: 21
extraordinarily unusual in a systemlike this, but
it is theoretically possible, but it's still a
fraction.
Q Are there any other ways that a PCSITA
woul d know to represent a fraction digitally? 09:11: 43
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A There're probably sone in theory, but |
don't know of any others that are -- that are
ordinarily used in an engineering context to
communi cate froma sensor to a CPU

Q So you gave exanples of fixed point
bi nary fractions. You also referred to floating
poi nt binary representation.

So what's the difference between a -- a
fixed point and floating point fractiona
representation?

A. In essence, the -- in a fixed point,
you' ve decided, in advance, what each fractiona
unit is, right? And, again, this is sinply a
selection of units. Just like |I can say sonething
is -- is 100 mllineters, or I could say it's 100
one-thousandths of a neter. It means the sane
thing, right? 1It's just the question of what ny
base unit is. And as | nmentioned before, my base
unit in a fixed point can be ones or it can be

hal ves, quarters, eighths, sixteenths, et cetera.

In a floating point, rather than agreeing

in advance as to what that unit is, it gets
specified as part of the nunmber. So | might say |
have 14, and then | would say, in a separate part

of the nunber, those 14 things are eighths. So

09:11:54

09:12:11

09:12: 25

09:12: 40

09: 13: 03

09:13: 23
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specify both parts. So | could -- in that sane
floating point format, | could one time represent
14 eighths and another tine represent 14 sixteenths
or 14 sixty-fourths because | select the range, the
base unit, separately.

But, again, it's just two ways of
expressing a fraction. Either one is reasonable.
The three-selected-fraction type, where it's
i ndi stinguishable froman integer where | only
supply a single number, is al nost universally used
in these kinds of situations.

Q So |l will get to the -- everything in
t hat answer, after the words -- or beginning with
and after the words "But, again" as not responsive
to the question.

If I could ask you to turn, please, to
paragraph 7 of your decl aration.

A Ckay.

Q So in the first paragraph -- or, I'm
sorry, in the first sentence of that paragraph, you
say, "Extrinsic evidence also denonstrates that the
term ' nodul ated by' is not limted to m xing or
mul tiplying two signals.”

So when you say that it's "not limted to

mxing or multiplying,” | want to make sure that we

09:13: 28

09: 13: 46

09:14: 03

09:15: 15

09: 15: 42

09:16: 01
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under st and what you nean by "m xi ng or 09: 16: 04
mul tiplying."
When you refer to "nultiplying two
signals,"” what -- what is that?
A Well, those are Dr. Goossen's terns. 09:16: 15
["'m-- I"mresponding to them
But ny understanding of it, in reading
it, is that "rmultiplying two signals" means exactly
what it says. It would be nmultiplying the -- the
anplitude of one signal times the anplitude of the 09: 16: 32
ot her signal at each corresponding point in tine.
Q Al right. So "nultiplying" as -- as
your understanding -- or responding to
Dr. Goossen's statements, "multiplying"” is the
mat hemati cal operation of taking the -- the 09:17: 00
mul tiplicative product of two values to -- to
produce one output, right?
A Yes. Again, since he's tal king about
signals -- and, in particular, all that's really
interesting in this patent are tine-varying 09:17: 20
signals -- you would do that at every point in
time.
Q Ckay. Now, when you refer to mxing two
signals, what's your understanding of what it means
to m x two signals? 09:17: 41
Page 17
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A So, again, that's Dr. Goossen's phrase,
and he did not define it. But | think the ordinary
meaning in this context would be to conbine
proportionally. |In other words, sone type of a
wei ghted sum of the two signals at every point in
tinme. That's the ordinary nmeaning of m xing two
things, is to conbine themin proportion.

Q So you're familiar with a conponent in
many radio transmitters or receivers called a
"m xer"?

A. OQoh, generally, but | don't know that
I've actually | ooked at a circuit for one in 30
years.

Q Ckay. Do you know if a m xer adds to
i nputs or multiplies two i nputs or does somet hing
different that's -- that's neither adding nor
nmul tiplying?

A Again, that's -- you know, that's really
ki nd of a 1950s, 1960s term so | don't know that
it's really relevant to -- to these patents in this
time frame.

I do think that the thing that was in a
radio that was called a "m xer" at that time --
| -- is what -- | do think it -- in certain

circunstances, it would nmultiply two signals.

09:17: 44

09:18: 04

09: 20: 13

09: 20: 31

09: 20: 47

09: 21: 07
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But, again, different context and
certainly different time frame. It's not a term
that | recall seeing used comonly around the tine
frame of these patents.

Q So do you think that a docunent that is
di scussi ng nodul ati on using a m xer wouldn't be
relevant to the technology at issue in these
patents because what it's tal king about is from
just a different point in time in technol ogica
devel opnent ?

A. It would depend on the specifics, but I
certainly -- and, again, this is -- this is
Dr. Goossen's term It's not a termthat's used in
the specification, so | haven't spent a lot of tinme
trying to interpret it. |[If he means sonething out
of the ordinary, he should define it.

But | would not ook to the radio
transmtters of the '40s or '50s as ny best source
to understand what the word "m xi ng" nmeans with
respect to these particular patents.

Q Woul d you |l ook to a reference that's
tal ki ng about nodul ating signals in the context of
t el ephone nodens as sonething to help you
under st and what "nodul ati on" neans in the context

of these patents?

09: 21:11

09: 22: 50

09: 23: 19

09: 23: 34

09: 23: 49

09: 24: 26
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A Sure, because in trying to understand the
scope of the term "nodul ated by," | would include
all the commn fornms of nodul ation that are used to
communi cate signals at the tinme, especially given
the description of some of these patents that seem
to indicate that -- that the range of signals that
can be produced is very broad.

Q Do you know i f any of the docunents that
you've relied on in your supplenental declarations
di scuss using a m xer to nmodul ate signal s?

A No. Some of these are thousand-page
documents, so | would suspect that -- for exanple,
woul dn't surprise me if Horowitz and Hill discussed
m xers. It was originally witten quite some tine
ago and -- it wouldn't surprise ne.

Like |I said, my -- my opinion here is
t hat nmodul ation is broad and that -- that --
that -- that it shouldn't be limted to multiplying
one signal with another. And that's consistent
with the intrinsic evidence, so individual exanples
woul d be unlikely to make nme rethink nmy opinion

Q So you should see in the Exhibit Share
what's been previously marked as Exhibit 1052, and
the specific PDF |'ve uploaded is fromthe 00992

| PR, but the sanme exhibit is also of record as

09: 24: 30

09: 24: 46

09: 25: 22

09: 25: 45

09: 26: 03

09:27: 08
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Exhi bit 1052 in the 00993 | PR 09: 27: 15

yes.

A Ckay.

Q Are you

able to see that --

A I --

Q -- exhibit? 09: 27: 21
A Yeah. It's only a subset of pages but,

Q Yeah, well, it's a subset of pages of the

Second Edition of the Art of Electronics by

Horowitz and Hill,

in your

A Correct.

correct? 09: 27: 30

Q And this is sonething that you've cited

suppl enmental decl aration and of fered

opinions in connection with, correct?

A. Yes. 09: 27: 44
Q Al right. So if we turn to page 4 of
this exhibit, that is, page 4 of the PDF, which is
page 898 of the original book -- are you there?
A Yeah.
Q So under the headi ng "Modul ati on 09: 28: 04
spectra,"” there is a paragraph that -- in the first
paragraph under that heading, fourth sentence,
refers to: "When SSB is being received, the BFO
and nmi xer conbined to translate the spectrum down
to" audi ofrequent- -- "audi of requenci es again." 09: 28: 37
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Do you so that?
A Yes.
Q Al right. And then the next paragraph
begins with the paragraph -- or begins with the
sentence, | should say, "Note that a m xer" or a

"nodul ator," close paren, "can always be thought of
as a frequency transmitter, especially when
combined with suitable filters to elinmnate the
undesired outputs: Wen used as a nodul ator, a
| ow-frequency band of frequencies is shifted up by
the carrier frequency, to forma band centered
around" f sub c.

Do you see that?

A Yes.

Q Ckay. So at |least as the Horowitz and
H Il textbook in -- inthis -- on this page is
describing a -- a nmxer, that mxer is multiplying
a signal with a carrier, correct?

A | believe that's correct. That's one
kind of a modulator. And, as | said, historically,
there were times where those were called "mixers."

Q I n your paragraph 10 in your suppl enental
decl aration, second sentence says, quote: "But at
| east FM and PM nodul ati on do not require mxing or

nmul ti plying one signal with another."

09: 28: 41

09: 28: 54

09: 29: 13

09: 29: 22

09: 29: 59

09: 31: 52
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Do you see that?

A Yes. Again, if you read the whole
paragraph, it doesn't say that you can't do it that
way, but it says that they don't require it.

Q | see.

So if | am understandi ng you correctly,
FM nodul ati on or PM nodul ati on can be produced by
m xing or multiplying one signal with another, but
they can al so be produced without m xing or
mul ti plying one signal with another; is that right?

A Certainly true for frequency nodul ation.
I don't know if you can do phase nodul ati on by
mul tiplying one signal with another or not. It's
not -- not obvious to me at the nmonment how you
could do that.

Q So if you |l ook on page 7 of your dec- --
your suppl enental declaration, there's an exanple
whi ch you take fromthe textbook Mechatronic Design
of a phase nodul ated si gnal

Do you see that?

A Yes.

Q And specifically |ooking at the waveform
on page 7 that is |abeled, quote, "Phase Mdul ated

Signal ," would you agree that that phase nodul ated

signal has two different phases present in it?

09: 31:55

09:32:11

09:32: 31

09: 32: 52

09: 33: 39

09: 34: 02

Page 23

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Ex. 2017

Samsung v. Resonant Systems, IPR2023-00992

Page 23 of 59




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

A Yes. 09: 34: 11
Q And those phases are -- differ by
180 degrees of phase?
A In this exanple, yes.
Q And so would you agree that you could 09: 34: 38
obtain a phase nodul ated signal with two phases
separated by 180 degrees in phase by multiplying a
carrier by a signal that has two anplitudes, plus
one and m nus one?
A Well, that's not what this exanpl e has. 09: 35: 14
But, yes, there -- there could be certain
ci rcunstances for certain phase nodul ated signals
where, if one of themwas digital and could have
negative val ues and you wanted sonething very
specific, you could do that with nultiplication, 09: 35: 33
but that's really kind of a special case.
Q So you should see in the Exhibit Share
two additional docunents |'ve uploaded, which are
Exhi bit 1001 in each of the two | PRs.
Do you see those? 09: 37: 06
A | do.
Q And -- withdrawn.
A Ckay. | have them
Q So do you recall that -- well, wthdrawn.
So Exhibit 1001 in each of those two |IPRs 09: 37:58
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is the patent being challenged, so in the 00992
IPR, it's the '081 patent, and in the 00993, it's
the '830 patent; is that right?

A Correct.

Q And do you recall these two patents have
the sanme figures?

A | believe that's right.

Q Okay. So, in particular, | would like to
ask you about Figure 22B in each of these patents,
which is the same figure. You can feel free to
| ook at both of themto confirmthat.

So in the '081 patent, if you could turn
to colum 13.

A. Ckay.

Q Ckay. And | will read to you a sentence
that begins on line 23: "Figure 22B illustrates a
vi bration node of the linear vibration nmodul e
driven at a primary operational frequency of 25 Hz
with an added nodul ating 1 Hz operational
frequency."

And then the next sentence continues:
"Driving the linear vibration nodule by both a
pri mary and a nodul ati ng frequency produces
| ow-frequency pul ses of high-frequency vibration."

Do you see those?

09: 38: 02

09: 38: 22

09: 38: 44

09: 39: 37

09:40: 04

09:40: 19
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A Yes.

Q So fromthat description and fromthe
figure that's actually shown as Figure 22B, would
you agree that what's being described there is
multiplying a 25 Hz signal with a 1 Hz signal?

A In this one exanple, | think that's
what's shown. There are other exanples, and there
are other descriptions that make it clear that this
is not limting.

Q And so the -- the signals that are being
nmultiplied, the -- the 25 Hz signal and the 1 Hz
signal, those are both sine waves in this exanple;
is that right?

A. At | east approxi mately.

Q And so if you multiply two sine waves
that have different frequencies, the result of that
is mathematically the same as a sum of two signals
with different frequencies. One of those signals
has a frequency that's equal to the difference
bet ween the two signals you nmultiplied, and the
ot her has a frequency equal to the sum of the
frequencies that you nmultiplied; is that right?

A | believe that's correct, at least in
theory. Again, this -- this -- this would probably

be done in software as an approxi mation.

09:40: 20

09: 40: 35

09:41: 15

09:41: 33

09:42:01

09:42: 20
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Q So using the exanple -- or given the -- 09: 42: 37
using the values in the example in colum 13,
mul tiplying a 25 Hz sine wave with a 1 Hz sine wave
produces an output that is the sum of signals with
new frequencies. One of those 24 Hz frequency, and 09: 43: 02
the other is 26 Hz frequency; is that right?
A In an ideal environment, that's what 48th
t heory woul d say.
Q You should see in the Exhibit Share --
|"ve just uploaded Exhibit 1013, which is 09:45: 01
U.S. Patent No. 7,006,641 to Saiki, et al., or
" Sai ki " perhaps.
The PDF that | have upl oaded is the
exhibit fromthe 993 IPR but the same document
as -- has the sanme exhibit nunmber in the 992 | PR 09: 45: 33
Were you able to downl oad that?
A Yes.
Q So if you could turn to Figure 17A?
A | see it.
Q And you recall offering sone opinions 09: 46: 02
about this figure in your suppl enmental
decl arati ons?
A Yes. Let ne refresh nmy nenory on those.
Ckay.
Q So if you could please turn to 09: 46: 38
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paragraph -- I'msorry, colum 14 of Exhibit 1013.
I will read to you the sentence starting
on |ine 47.
Are you there?

A Yes.

Q And -- well, actually, let's -- let's,

i nstead, | ook at colum 15, the sentence starting
on |ine 24.
Are you there?

A. Yes.

Q Al right. So here it says, "Figure 17A
illustrates the waveform of an electric signa
whi ch is obtained by addi ng together the eight
poi nt frequencies P1-P8, with the | owest frequency
P1 being in reverse phase with the next frequency
P2, P3 being in phase with P4, P5 being in reverse
phase with P6, and P7 being in phase with P8."

Do you see that?

A. Yes.

Q So you agree that, according to the SaiKki
reference, the signal in Figure 17A is produced by
addi ng ei ght signals that have different
frequenci es, correct?

A Yes. There's sone phase differentials

bet ween the signals as well, but that's correct.

09: 46: 40

09: 46: 56

09:47: 33

09:47: 49

09: 48: 09

09: 48: 41
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Q So there's no nmultiplication of signals
i nvol ved in producing Figure 17A, correct?

A Only to the extent that some of them were
descri bed as being 100 degrees out of phase, which
coul d be acconplished by a nultiplication.

I will note, you -- you get the sane
result because, as we discussed previously, if you
take signals that are adding signals that are
slightly varying by frequency is the sane result as
if you multiply times the differential frequency.
Just like in the previous exanple where you got
24 Hz plus 26 Hz, you would end up with a sinilar
result here.

And that was really the point that | was
maki ng in the declaration, is that you can end up
with an identical signal, and under all of the
ordi nary definitions of "nmodulation" that | found
in various dictionaries and textbooks, this would
be nodul ati on as wel |

Q So if you could turn to page 5 of your
suppl enmental decl aration, Exhibit 1047.

Are you there?

A Yes.

Q So here you reproduced two dictionary

definitions, one for "nodul ation" fromthe

09: 48: 43

09: 49: 04

09: 49: 24

09:49: 41

09: 50: 54

09:51:19
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Aut horitative Dictionary of |EEE Standards Terns,
and one for "nodul ate" fromthe Anmerican Heritage
Sci ence Dictionary.

Do you see that?

A Correct.

Q So the | EEE definition actually has
several sub-definitions -- well, let's start with
sub-definition (1)(A) -- well, sub-definition
(D(A (i), quote: "The process by which sone
characteristic of a carrier is varied in accordance
with a nodul ati ng wave."

Do you see that?

A Yes.

Q So in the Saiki Figure 17A exanpl e where
you' re adding the eight frequency signals, what's
the carrier?

A The carrier would be the -- in this
particul ar exanple, there nmay be nore than one
because it's a conplex nodul ation. But the carrier
woul d be derived from each nodul ation. So when you
add the first one to the second one, the carrier
woul d be the frequency hal fway in between --
right? -- because it's the sane math as if you were
to do the multiplication. It's all provably

equi val ent .

09:51: 23

09:51: 33

09:52: 01

09:52: 21

09: 52: 53

09:53: 16
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And, again, | think that 09:53: 19
multiplication -- | don't think that all forms of
nodul ation require nmodul ati ng wave. Some do. And
that's why there's sonme broader definitions
provi ded as well. 09: 53: 29
Q So do you think that Saiki, in the
di scussion of Figure 17A, discloses a nodul ating
wave?
A It doesn't disclose it by nanme. It
doesn't extract it. But, again, it mathematically 09: 53: 52
exists. So that function is being nodul ated by a
nodul ati ng wave because you end up with the sane
answer .
Now, that's not the actual mathematica
step that Saiki uses, but it's the result that he 09: 54: 10
achi eves.
Q So let's turn to | EEE nodul ati on
definition (1)(ii) -- I"'msorry, (1)(A)(ii), quote:
"The variation of some characteristic of a
carrier."” 09:55:12
Do you see that?
A Yes.
Q Now, if | am understandi ng your earlier
answer, what you had identified as carrier in Saiki
Figure 17A is not any one of the eight signals P1 09: 55: 34
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through P8. It's sonmething that you would get by
averaging their frequencies together; is that
right?

A I think it's a matter of interpretation
I think you could treat any one of themas a
carrier because you are varying its
characteristics. But there's also kind of some
cl assical mathematics where you woul d derive the
carrier from-- fromthe conbination of signals as

wel | .

Q Then what characteristics of that carrier

is being varied in Figure 17A?

A | believe its frequency. Also perhaps --

yeah, | think its frequency is being varied, and
you can clearly see that the anplitude is being
varied there as well

MR. RUBIN:. Can we take a break? Maybe
ten m nutes?

MR. M LLER  Sure.

MR. RUBIN: Okay.

THE VI DEOGRAPHER: We are going to go off

the record. The tinme is 10:01 a.m, and this is
the end of Media No. 2.
(Recess taken.)

THE VI DEOGRAPHER: Okay. We are going

09:55: 42

09: 55: 57

09: 56: 13

09: 56: 45

10: 01: 26

10: 10: 22
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back on the record. The time is 10:10 a.m, and
this is the start of Media Unit No. 3.

Q (By M. Rubin) So turning back to
Exhi bit 1052, you would agree that the portions of
the Horowitz and Hi Il textbook that you cite are
from Chapter 13 of Edition 2 of that textbook; is
that right?

A Chapter 13 of the Second Edition, yes.

(Exhi bit 2016 was nmarked for
identification by the Court Reporter and is
attached hereto.)

Q (By M. Rubin) Al right. So I just
i ntroduced into Exhibit Share what | w |l designate
as Exhibit 2016. Let ne know when you are able to
open that.

A Okay.

Q So |l will represent to you that this is
the cover page and copyright page of -- of the
Second Edition of Horowitz and Hill, and then
page 894, also from Chapter -- Chapter 13 of
Horowitz and Hill.

You see that?
A Yes.
Q Ckay. So that page -- on that page is

t he begi nning of Section 13.15 titled "Anplitude

10:10: 23

10:10: 43

10:11: 04

10: 11: 47

10: 12: 01

10: 12: 23
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Modul at i on.
Do you see that?

A. Yes.

10:12: 32

Q And that section titled "Anplitude

Modul ation, "
quot e:
onega sub c t,
by a nodul ati ng signal of nuch
cosi ne of onega sub mt in the
A. Yes.

Q And then there is an
on the

Si gnal equal s and says,

or it says: One plus mcosine

tines t times -- withdrawn.
The equation says:

parent heses, one plus m cosine

cl ose parenthesis,
Do you see that?

A. Yes.

Q And then a few lines
anot her equation that says:
then on the right-hand side,
different termns.

Do you see that?

A Yes.

the second sentence of that says,

Il magine a sinple carrier,

Si gnal

Si gnal

10:12: 59

conmp, cosine of

varied in anplitude by nmodul ating --

| ower frequency
foll owi ng way?
10: 13: 23
equation that says:
right-hand side --
onega sub m of --
10: 14: 00

equal s, open

of onmega sub mt,

times cosine of onega sub c t.

| ater, there's 10: 14: 19

equals. And

there's a sum of

10: 14: 34
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Q So if we focus just on the -- the terns
and -- on the right-hand side of each of these
equations that contain a factor of m would you
agree that the equations shown here in Horowitz and
Hil1l, taken together, indicate that cosine of onega
sub mt tinmes cosine of onega sub c t is equal to
one- hal f cosine of omega sub c, plus onega sub mt,
pl us one-half cosine of omega sub ¢ m nus onega
sub m?

A If -- if mequals one -- oh, no,
guess -- yeah, you could extract that out.

Yeah, for this particular kind of
nodul ati on, that would be true.

Q Al right. But in fact the -- the
equation that | just gave you, that's really just
mat hematics. That's -- that's applying well-known
trigononetry identities, right?

A. Yes. |In practice, you may not get
exactly that, but you can get -- you know, with
sone good engi neering, get something very close.

Q And what this mathematics illustrates is
that if you nultiply two cosine waves, you get a
sum of two cosine waves, one of which has a
frequency equal to the sum of the frequencies of

the wave you nultiply, and the other has a

10: 14: 39

10:15: 01

10: 15: 37

10: 15: 49

10: 16: 15

10: 16: 41
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frequency equal to the difference of the two -- of
the frequencies of the two waves you nultiply,
correct?
A That's at |east theoretically true, yes,

in this particul ar exanple.

MR. RUBIN: Al right. | have no further
guesti ons.

MR. MLLER: W have no redirect, so..

THE VI DEOGRAPHER: Do you want to
conclude for the day, Counsel?

MR. RUBIN: Sure.

THE VI DEOGRAPHER: Ckay. If there's
nothing further, we are off the record at
10:17 a.m Pacific Daylight Tine.

This concludes today's testinony given by
Dr. Andrew Wl fe. The total nunber of nedia units
used was three and will be retained by
Veritext Legal Sol utions.

(TIME NOTED: 10:17 A.M)

---000- - -

10: 16: 45

10: 16: 57

10:17: 16

10:17: 25
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|, ANDREW WOLFE, PH.D., do hereby declare
under penalty of perjury that | have read the
foregoing transcript; that | have made any
corrections as appear notes; that ny testinony as
cont ai ned herein, as corrected, is true and
correct.

Executed this __ day of
2024, at ,

ANDREW WOLFE, Ph. D.
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|, Rebecca L. Romano, a Stenographic Certified
Short hand Reporter of the State of California, do
hereby certify:

That the foregoing proceedi ngs were taken
before me at the tinme and place herein set forth;
that any witnesses in the foregoing proceedings,
prior to testifying, were adm nistered an oat h;
that a record of the proceedi ngs was made by nme
usi ng machi ne shorthand which was thereafter
transcri bed under ny direction; that the foregoing
transcript is true record of the testinony given.

Further, that if the foregoing pertains to the
original transcript of a deposition in a Federal
Case, before conpletion of the proceedi ngs, review
of the transcript [ ] was [X] was not requested.

| further certify |I amneither financially
Interested in the action nor a relative or enployee
of any attorney or any party to this action.

| N W TNESS WHEREOF, | have this date
subscri bed nmy nane.

Dat ed: August 24, 2024

Rebecca L. Romano, RPR,
CSR. No 12546
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Nei | A. Rubin, Esq.
nrubi n@ akl aw. com

August 24, 2024
RE: Samsung El ectronics Co., Ltd. v. Resonant Systens, Inc.
8/ 21/ 2024, Andrew Wolfe, Ph.D., Vol. 1 (Job No. 6864433)
The above-referenced transcript has been
conpl eted by Veritext Legal Solutions and
review of the transcript is being handl ed as follows:
___ Per CA State Code (CCP 2025.520 (a)-(e)) — Contact Veritext
to schedule a tinme to review the original transcript at
a Veritext office.
Per CA State Code (CCP 2025.520 (a)-(e)) — Locked .PDF
Transcript - The w tness should review the transcript and
make any necessary corrections on the errata pages included
bel ow, notating the page and |ine nunber of the corrections.
The witness should then sign and date the errata and penalty
of perjury pages and return the conpl eted pages to all
appearing counsel within the period of time determ ned at
t he deposition or provided by the Code of Civil Procedure.
Contact Veritext when the sealed original is required.
Wai ving the CA Code of Civil Procedure per Stipulation of
Counsel - Original transcript to be released for signature
as deternined at the deposition.
Si gnature Waived — Reading & Signature was waived at the

time of the deposition.
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Federal R&S Requested (FRCP 30(e)(1)(B)) — Locked .PDF
Transcript - The witness should review the transcript and
make any necessary corrections on the errata pages included
bel ow, notating the page and |ine nunber of the corrections.
The wi tness should then sign and date the errata and penalty
of perjury pages and return the conpl eted pages to al
appearing counsel within the period of time determ ned at

t he deposition or provided by the Federal Rules.

_X_ Federal R&S Not Requested - Reading & Signature was not

requested before the conpletion of the deposition.
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Samsung El ectronics Co., Ltd. v. Resonant Systens, I|nc.
Andrew Wl fe, Ph.D., Vol. 1 (Job No. 6864433)
ERRATA SHEET
PAGE LINE CHANGE
REASON
PAGE LINE CHANGE
REASON
PAGE LINE CHANGE
REASON
PAGE LINE CHANGE
REASON
PAGE LINE_ CHANGE
REASON
PAGE LINE CHANGE
REASON
(Andrew Wbl fe, Ph.D., Vol. 1) Dat e
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23:8,10,13)19 | software 14:8 7:20 20:15
23:24,25 24:6 26:25 stenographic suspect 20:12
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[talking - used]

talking 12:5 18:24 19:5 transcript 37:3 36:2
17:18 19:8,22 26:6 31:1,2,6 38:11,13,15 type 16:818:4
technological 32:4,5,14 39:6,8,10,13,13 u
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technology thousand 20:11 | translate 21:24 u.;.: 1: 11é) félz()3
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34:23 35:1 18:21,2319:2 | true 23:11 11:2 17:7.13
testified 10:3 19:3,9,1420:4 = 35:1336:4 17-94 236
testifying 38:7 20:14 32:22 37:538:11 31:23
testimony 8:25 33:136:14,19 | truth 9:2,2,3 under stood
10:22 36:15 38:539:10,18 | try 10:18 13:16.21
37:4 38:11 39:25 40:7 trying 19:15 . :
_ undesired 22:9
textbook 22:16 | times 10:12 20:1 unit 7:16 11:17
23:18 33:5,6 17:10 22:21 turn 13:11 15:13.18.19.22
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[uses - zoom]

uses 31:15 vol 39:541:2 witness 7:11
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20:10 27:1,2 volume 1:18 40:2,5
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access
controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SAMSUNG ELECTRONICS CO., LTD. and
SAMSUNG ELECTRONICS AMERICA, INC.

Petitioners,
V.
RESONANT SYSTEMS, INC.,

Patent Owner.

Case IPR2023-00993
Patent 9,941,830

ERRATA TO THE DEPOSITION OF
ANDREW WOLFE (AUGUST 21, 2024)
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I, ANDREW WOLFE, have read the transcript of my deposition taken on
August 21, 2024. Changes to the transcript that I wish to make and the reasons for

making them are listed below.

Page:Line Original Corrected Reason
16:8 three-selected- pre-selected-fraction Transcription error
fraction
27:7 48t Fourier Transcription error
29:4 100 degrees 180 degrees Transcription error

I hereby certify that the transcript of my deposition taken on August 21,
2024, as corrected above, is a true and accurate transcription of my testimony.

I hereby declare that all statements made herein of my own knowledge are
true and that all statements made on information and belief are believed to be true;
and further that these statements were made with the knowledge that willful false
statements and the like are punishable by fine or imprisonment, or both, under

Section 1001 of Title 18 of the United States Code.

=

Andrew Wolfe

Date: 8/26/2024
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