UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE PATENT TRI AL AND APPEAL BOARD

APPLE | NC. ,
PETI TI ONER,
V.

RESONANT SYSTEMS, | NC. ,
PATENT OWNER.

CASE NO. | PR2024- 00697
U S. PATENT NO. 8, 093, 767

DEPONENT: BLAKE HANNAFORD, PH. D.

TAKEN: JANUARY 27, 2025

REPORTER: DANNI ELLE COPELAND
REGQ STERED DI PLOVATE REPORTER
CERTI FI ED REALTI ME REPORTER
CALI FORNI A CSR 14444

STENOGRAPHI CALLY REPORTED REMOTELY VI A ZOOM
VI DEOCCONFERENCE

JOB NUMBER 108120

First Legal Depositions - Calendar@firstlegal.com
855.348.4997

Resonant Systems, Inc., Ex. 2011
Sony Interactive Entertainment Inc., etc. v. Resonant Systems, Inc., IPR2024-00697



BLAKE HANNAFORD, PH.D.
January 27, 2025

o 0o~ W N

\‘

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

EXAM NATI ON:

BY ATTORNEY
BY ATTORNEY
BY ATTORNEY
BY ATTORNEY

CERTI FI CATE

NONE MARKED

I NDEX

PAGE
RUBI N 4
DEUTSCH 89

RUBI N 92
DEUTSCH 96

99

EXHI BI TS

First Legal Depositions - Calendar@firstlegal.com 2

855.348.4997

Resonant Systems, Inc., Ex. 2011
Sony Interactive Entertainment Inc., etc. v. Resonant Systems, Inc., IPR2024-00697



BLAKE HANNAFORD, PH.D.
January 27, 2025

o 0o~ W N

\‘

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

THE DEPOCSI TI ON OF BLAKE HANNAFORD, PH. D., TAKEN
PURSUANT TO NOTI CE HERETOFORE FI LED, VI A ZOOM
VI DEOCCONFERENCE, ON JANUARY 27, 2025, AT APPROXI MATELY
9:02 AM, PACIFIC TIME, UPON ORAL EXAM NATI QN, AND TO
BE USED | N ACCORDANCE W TH THE CALI FORNI A COCDE OF CI VI L
PROCEDURE.

APPEARANCES
VI A ZOOM VI DECCONFERENCE

FOR THE PETI TI ONER:

CRAI G DEUTSCH, ESQ

FI SH & Rl CHARDSON, P.C.

60 SOQUTH 6TH STREET, SUl TE 3200
M NNEAPOLI' S, M NNESOTA 55402
DEUTSCH@R. COM

AND

THOVAS ROZYLOW CZ, ESQ

FI SH & Rl CHARDSON, P.C.

1000 MAI NE AVENUE SW SUI TE 1000
WASHI NGTON, D. C. 20024

ROZYLOW CZ@R. COM

FOR THE PATENT OMNNER:

NEIL A RUBIN, ESQ

RUSS AUGUST & KABAT

12424 W LSH RE BOULEVARD, 12TH FLOOR
LOS ANGELES, CALI FORNIA 90025

NRUBI N@GRAKLAW COM

ALSO PRESENT:
ALEJANDRO SOLORZANO, TECH

First Legal Depositions - Calendar@firstlegal.com 3
855.348.4997

Resonant Systems, Inc., Ex. 2011
Sony Interactive Entertainment Inc., etc. v. Resonant Systems, Inc., IPR2024-00697



BLAKE HANNAFORD, PH.D.
January 27, 2025

1 BLAKE HANNAFORD, PH. D., AFTER BEI NG FI RST
2 DULY SWORN, WAS EXAM NED AND DEPOSED AS FOLLOWS:
3
4 EXAM NATI ON
5
6 BY ATTORNEY RUBI N:
7 Q Good norning, Dr. Hannaford.
8 A Good nor ni ng.
9 Q So | don't believe we've nmet before, but |
10 am an attorney representing patent owner --
11 A M. Rubin, you're very -- your voice is
12 very quiet for hearing it, and ny -- we're pretty sure
13 that ny conputer's turned up to the max on ny vol une.
14 Q Al right. Sorry. | --
15 A This is much better. This is nuch better.
16 Q You know, | thought | turned up nmy mc
17 earlier, but |I had instead turned up ny --
18 A No, you fixed it.
19 Q -- speaker. Sorry.
20 So you can hear me just fine now, is that right?
21 A Yes.
22 Q All right. Well, let's go on.
23 Have you been deposed before?
24 A Yes.
25 Q How many times?
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A About seven.
Q Ckay. And were those all cases where you

were an expert witness?

A Yes.

Q How many of those were |PR cases?

A | ve never been deposed for an I PR before.
Q Were the other cases --

A |"ve contributed to them but they were

patent litigation in, like, International Trade
Comm ssion or federal court. One case was a -- a
copyright infringement, but nostly they're patent
I nfringement cases.
Q And were you offering expert opinions on

behal f of Apple in any of those other cases?

A | have.
Q Wi ch cases were those?
A |"d have to go | ook at -- you know, it's

several years ago, and | would have to go back and | ook
at ny list to-- to give you the details.

Q Ckay. Would all those be listed in the CV
that's -- | believe is attached to your declarations in
t hese cases?

A It's usually not inny CV. | have a
speci al docunent that lists -- it's |ike a spreadsheet

of ny previous expert w tness engagenments, and | know
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supplied that at sone point. | don't knowif you've
been provided with that or not.

Q We' [l cone back to that in a mnute -- in a
fewmnutes. Let ne just finish with the
prelimnaries.

You understand today that you're under oath just
as if you were testifying in a court of |aw?

A Yes, | do.

Q (kay. And the purpose of today's
deposition -- or at |least one of the purposes is to get
a-- aclear record of your testinony. W have a court
reporter here today, and she's taking a record of
everything that's said here. Particularly since we
don't have a video recording, though, it is inportant
that all your testinony be in the formof words as
opposed to non-word utterances or -- or gestures.

Do you under st and?

A Under st ood.

Q And also, it's inmportant so that our court
reporter can -- can do a good job that we not talk over
one another. So | ask that you please make sure you
give ne a chance to finish ny answer -- or ny question,
rat her, before you start answering, and I'Il try ny
very best not to talk over your answers.

|s that fair?
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A Sounds good.

Q And if at any point you don't hear or don't
understand a question, please let me know and we'll try
to make sure that you clearly understand the question.

s that fair?

A | will do that.

Q And do you agree that if you do answer a
question, it's fair for us to assune that you've --
that you've heard the question and understand it?

A | will certainly try to nake sure
understand the question before | give you an answer.

Q Ckay. So we'll generally be taking a break
for a fewmnutes at the end of every hour, hour and a
hal f of testinony. |f you do need a break before that,
please let me know | wll ask, though, that if
there's a question pending, you answer the question
before we take the break.

s that fair?

A Under st ood.

Q | s there any reason you cannot give

conpl ete and accurate testinony here today?

A. No.

Q Ckay. Are you sick today?

A | am not.

Q Are you on any medi cation today that would
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1 affect your menory or your ability to testify?
2 A No, | am not.
3 Q And at some points during today's
4 deposition Apple's attorneys may object to sone of ny
5 questions, but you still have to answer the question in
6 spite of the objection, unless you're specifically
7 Instructed not to answer.
8 Do you under st and?
9 A That is ny understanding.
10 Q Al right. So today we're here in this
11 deposition to address declarations that you submtted
12 on behal f of Apple in support of two | PR petitions,
13 both chal | engi ng the same patent, the 8,093,767 patent.
14 Do you understand that?
15 A That's correct, in ny understanding.
16 Q Al right. And just to nake sure it's in
17 the record, the -- the two IPRs that Apple has filed
18 chal I enging that patent are |IPR 2024-00697 and
19 | PR 2024- 00698.
20 Do you have any pertinent materials wth you
21 t oday?
22 A | have physical copies of ny -- the two
23 declarations freshly printed out and given to me by
24 counsel this norning.
25 Q Do you have copies of any other exhibits
First Legal Depositions - Calendar@firstlegal.com 8
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1 fromthese two I PRs, such as patents or other prior

2 art?

3 A This |aptop has a folder that contains

4 t hose.

5 Q Are there any other nmaterials on that

6 | aptop that -- well, w thdrawn.

7 Wio owns the laptop that you just referred to, if
8 you know?

9 A. Counsel, their firm Fish & Richardson

10 Q Al right. So the naterials fromthese

11 | PRs, were those | oaded onto the |aptop by somebody

12 wor ki ng at Fish & Richardson?

13 A That's ny understandi ng, yes.

14 Q Are there any materials that you have

15 access to on that |aptop other than docunents that have
16 been filed in these two | PRs?

17 A Not that |'maware of. | certainly have

18 not done some kind of search of this laptop, but | have
19 one specific folder that |I've opened, and that one
20 contains only those materials.
21 Q Ckay. How nany files are there in that
22 fol der?
23 A. Alot. | don't know the number, but it's
24 dozens.
25 Q Wel |, during the course of today's
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deposition I'll be asking you to |ook at certain
exhibits. 1'm-- well, | guess w thdrawn.

Do you know whet her -- w thdrawn.

The documents in those -- in that folder you
referred to, are those all PDF files?

A | -- 1 -- again, that's not a thing I
systematically checked, but | think the predom nance of
themare -- at |east the predom nance are PDFs. | did
not -- | don't recall seeing any other types in there.

ATTORNEY RUBIN.  Well, let ne ask counsel.

|s the witness right that the files in that
fol der were | oaded by counsel at -- or staff at
Fi sh & R chardson?

THE WTNESS: That was a question for you,
| think.

ATTORNEY DEUTSCH: Counsel, can you repeat
t hat ?

ATTORNEY RUBIN:  Yeah. So | -- you know,
| -- 1 just want to make sure that | understand what
t he documents are that the wtness has been provided
and wi || be accessing during today's deposition, but
| -- 1 don't want to spend too nuch time on this if we
don't have to.

So the witness's understanding is that

there's a folder on the laptop that's in front of him
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that was prepared by counsel or staff at
Fi sh & Ri chardson

s -- is that correct?

ATTORNEY DEUTSCH. Yeah. Counsel, the --
there's just a file -- clean file fromthe record that
was nade available to the extent you request that he
pul I s anyt hing up.

ATTORNEY RUBIN.  Ckay. So that was the
mai n question that | had for you.

The fol der just contains docunments as filed
inthe -- in the PTAB docket in these two | PRs w thout
any nodifications to then?

ATTORNEY DEUTSCH: That's correct.

ATTORNEY RUBIN. Ckay. Very good.

ATTORNEY DEUTSCH: That was our
understanding fromthe -- the arrangenments | made.

ATTORNEY RUBIN.  Ckay.

BY ATTORNEY RUBI N:

Q So during today's deposition
Dr. Hannaford, I'll be asking you to -- asking you
questions about specific docunents or directing you to
| ook at specific docunents.

|f at any point you |l ook at a docunent on that
conput er other than a docunment that |'ve directed you

to or asked you about, could you please | et me know
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what it is you're |ooking at?
A. Yes, | will do that.
Q Thank you
THE WTNESS: | just realized | can't nouse
this -- either the Zoomor the folder onto the other
screen, so I'meffectively on this -- sorry. This is
just an IT thing. |'meffectively on just one screen,
which -- which I can make it work, but -- yeah. Maybe
the IT can come in during a break and enabl e that.
It's no big deal
ATTORNEY RUBIN: Al right. Well, do et
me know if there are any technical issues that are --
THE WTNESS: | wll.
ATTORNEY RUBIN. -- interfering with your
ability to answer questions.
THE WTNESS: | will do that.
ATTORNEY RUBIN: Al right.
BY ATTORNEY RUBI N:

Q SO0 -- so you submtted two declarations in
these two | PRs that are both dated April 12th, 2024; is
that right?

A That's correct. That's ny signature date,
anyway, yeabh.

Q Ckay. And are you able to -- well, | guess

| would like to be able to refer to the two
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declarations by the | PR case number that they were
filed in, so | would like to be able to refer to them
as the -- as your '697 declaration and your '698

decl aration.

Do you have a way of telling which one was filed
In which of the | PRs?

A Actual Iy, on ny copy they both are |abel ed
12/ 782,697, if that's what you're referring to.
don't have a ' 698.

Q Al right. So the -- | think the number
that you just read off was the nunber |isted under
application serial nunber, which is the -- a nunber
that identifies the patent application that ultimtely
resulted in the ' 767 patent.

A | did read it fromthe application serial
nunber. I'msorry if that was just |ike a coincidental

mat ch of '697 or somnet hing.

Q No.
A | don't have those numbers on ny copy.
Q Yeah, it is a coincidence, but you're

right. Those three digits are matching.

A Ckay.

Q So both of your declarations list the -- on
the first page list the application serial nunber.

They're both -- they're both declarations. That
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application serial nunber is the sane because it's the
same patent.

So | think, though, probably the way to
di stinguish the two declarations in your printed copies
woul d be fromthe attorney docket nunber, which is sort

of near the upper right-hand corner of each

decl arati on.
A Yes. Those are different nunbers.
Q Yeah.

So the -- so one of the attorney docket nunbers
ends in the characters P1, and the other one ends in
the characters P2?

A That is right.

Q Al right. And the -- w thdrawn.

So the other attorney docket nunbers, as |
understand it, correspond to internal nunbers assigned
at Fish & Richardson for each of these |PRs, and |
assune the docunents -- the declarations that you have
in front of you don't list the actual |PR nunber
because that -- those nunbers hadn't actually been
assi gned when this was being prepared before they were
filed.

So | think it's going to give us a cleaner record
if | can refer to the declaration that has a P1 in it

as the '697 declaration and the one that has a P2 in it
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as the '698 declaration.

A Honestly, my -- ny inpression is that's
clearer for you and nore confusing for me, but | can
try to work with it if you need that.

Q SoI'll try to refer to themas both, as
'697, the one with the PLinit, so that -- so when
reading the transcript we can tell which we're talking
about, but also it's clear to you.

In any event, if at any point you're confused
about which declaration |I'm asking about, which
hopeful Iy that won't happen, but if that does, please
| et me know and --

A Yes. And | appreciate your help orienting
me on the right declaration.

Q Yeah. Yeah.

And so the -- the declaration with the P1 in the
attorney docket nunber relies on a nunber of prior art
references, including a Shahoi an.

| don't know if you know how - -

A We kind of call it Shahoian, but |
under st ood what you said.

Q Al right. Shahoian

And then the declaration with the P2 and the
docket nunber relies on a nunber of references,

I ncluding one to |zum ?
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1 A That's correct.
2 Q Al right. And you know it may be that
3 it's -- Shahoian, is that how you pronounce it?
4 A That's understandable to me. | don't know
5 the correct pronunciation.
6 Q You know what actually m ght nake it easier
7 isif I just refer to the declarations by their
8 principal reference, Shahoian versus Ilzum. So
9 hopefully if | refer to them that way you' Il know what
10 "' msaying. And hopefully, however | refer to them
11 we'll at |east be talking about the same thing at the
12 end of the day. Ckay?
13 A Yes. That sounds okay to me too.
14 Q Al right. So referring to the two
15 decl arations you submt concerning |PRs of the '767
16 patent, the Shahoi an declaration and the |zum
17 declaration, are you aware of any errors or things that
18 you Wi sh to correct sitting here today?
19 A There actually is one. | -- 1 -- there's
20 one little sentence that | think is now -- you know,
21 during review | released was incorrect. It's not
22 critical to the argument. It would take ne a while to
23 find it right now, sitting here. So | could correct it
24 if we get toit, or | could look for it.
25 Q Do you renenber which declaration that
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1 sentence is in?

2 A. No, and it could be both.

3 Q Do you renenber anything about what the

4 error was?

5 A Yes. | -- 1 think | could findit. It's

6 related to the sumarization of the Rossi reference, |

7 believe, if |'mnot m staken.

8 Q So would that be the -- when you say "the

9 sunmarization of the Rossi reference,” that would be in

10 t he section overview of Rossi?

11 A Wll, let's ook at the Shahoi an version

12 overview of Rossi, and | think that's where it is. And

13 It won't take ne long if | findit. Andit's -- again,

14 it -- it was peripheral to the argunent anyway.

15 Actually, let's look at the argument where we

16 apply Rossi to it, and the -- it's probably under the

17 anal ysis of I[zum, Cosper, and Rossi. So that would be

18 starting at 82.

19 |"'msorry. I'mnot finding it. |It's possible |

20 recal led that in one of ny other declarations that

21 i nvol ved Rossi or -- yeah.

22 Q Ckay. Do you recall --

23 A But | -- if we get there in answering

24 anot her question, I wll -- 1 wll call it out.

25 Q | s there anything that you renmenber about
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1 what the nature there was, related to Rossi?
2 A Yes.
3 It -- it was a statenent -- it was -- it was a
4 par agraph concerning advantages that a POSI TA woul d
5 recogni ze for incorporating Rossi's design, and the
6 topic was the use of diodes across the switches which
7 was featured in Rossi.
8 And there were advantages |isted for the diodes,
9 and one of the advantages that | listed was that it
10 woul d prevent a current surge if accidentally two
11 sw tches on the sane side of the Hbridge were turned
12 on simul taneously.
13 And there were other advantages of the diodes, but
14 that particular sentence -- it's just one sentence that
15 states this advantage of protecting the devices from
16 mul tiple devices turning on in a way that
17 short-circuits the power supply.
18 That -- on -- on further thought about that
19 schematic diagram | realized the diodes do not protect
20 the devices that way. But it was just one sentence,
21 and it was -- and | now think that that was incorrect.
22 And | -- | could -- I'msorry | couldn't find it.
23 Again, it mght be in another declaration. But if we
24 get there, | will point it out.
25 Q (kay. | appreciate that.
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So you have -- you have copies of both of these
declarations, right, so you can |look at both of them
si mul t aneousl y?

A. | can.

Q So | want to ask you to turn to the first
page of the table of contents in each of your '767
patent declarations.

A Ckay. |'ve turned to those.

Q Al right. So in each of these tables of
contents, under Section 7, "Overview of the G ted
References," there are Sections F and Gtitled,
"Overvi ew of Mdtohashi" and "Overview of Amaya."

Do you see those?

A. Yes, | see those.

Q Al right. So at |east when | |ooked
t hrough the declarations, | don't recall seeing any
mention of Mtohashi or Amaya in the declarations
outsi de of that overview section.

In particular, | don'"t think that either of those
two references is part of one of the invalidity grounds
that -- the vague and obvi ousness conbinations that you
di scuss in the declarations.

Does that sound right?

ATTORNEY DEUTSCH. (bjection, form
THE WTNESS: | do not see those as -- as
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listed conbinations in our grounds.
BY ATTORNEY RUBI N:

Q Do you recall why those references are
di scussed in the overview of cited references sections
of your declarations?

A |"msorry. There was a little bit of
garble at the beginning of the question, if you could
repeat it.

Q Yeah.

So do you recall why you discussed -- why you
provi ded an overview for each of those two references
I n your declarations?

A My recollection is they're just
corroboration of the -- oh, I"'msorry. I'mgoing to
turn ny phone conpletely off because it was making
little noises. Ckay.

So ny -- ny recollection is that those were

corroboration of what a POSI TA woul d know, just

addi tional references for -- for the sane ideas that we
expect of a POSI TA.
Q Do you recall whether in either of your

declarations in the sections where you discuss the
specific grounds of obviousness you ever nention the
Mot ohashi prior art reference?

ATTORNEY DEUTSCH.  (bjection, form

First Legal Depositions - Calendar@firstlegal.com 20
855.348.4997

Resonant Systems, Inc., Ex. 2011
Sony Interactive Entertainment Inc., etc. v. Resonant Systems, Inc., IPR2024-00697



BLAKE HANNAFORD, PH.D.
January 27, 2025

1 THE WTNESS: That's not sonething | recal
2 sitting here right now

3 BY ATTORNEY RUBI N:

4 Q And do you know whether in either of your
5 declarations in the sections where you're discussing

6 t he specific grounds of obviousness you ever nentioned
7 t he Anaya reference?

8 ATTORNEY DEUTSCH.  (bjection, form

9 THE WTNESS:. Sitting here now, | don't

10 recal | that.

11 BY ATTORNEY RUBI N:

12 Q So if | could ask you to open up the

13 Shahoi an reference, which | believe is Exhibit 1004 in
14 each of the IPRs.

15 A Sorry. Wat did you ask me about 10047?

16 Q | just wanted you to open it up.

17 A Got it.

18 Ckay. | have that exhibit.

19 Q So this is a reference that you discuss as
20 part of an obviousness -- as part of a nunmber of

21 obvi ousness conbi nations that you offer opinions on for
22 the '767 patent; is that right?

23 A Vell, | guess focusing us back on this

24 Shahoi an declaration, | certainly rely on this

25 reference.
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( TECHNI CAL | NTERRUPTI ON. )
(A DI SCUSSI ON WAS HELD OFF THE RECORD.)
BY ATTORNEY RUBI N:

Q So do you agree that in the Shahoi an
reference the haptic feedback actuator that's described
I's capable of operating at multiple different
frequenci es?

ATTORNEY DEUTSCH. (bjection, form

THE WTNESS: | guess | would want to take
a look at that. |Is there a, like, specific claimin
"767 or a claimlimtation that you're interested in
here?
BY ATTORNEY RUBI N:

Q Vel l, there are sone claimlimtations that
mention frequency, as | recall, but I -- my questions
were about the -- or my question was about the Shahoi an
reference.

Maybe if | could direct your attention to Colum 7

of Exhibit 1004, and I'Il ask you about the sentence
that starts on line 41.

A Al right. I'mthere.

Q Al right. So starting on line 41, it

says, "The controller can also adjust the frequency of
the drive waveformindependently of the anplitude to

adj ust the frequency of vibration. This allows
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1 different frequency vibrations to be out put
2 I ndependent |y of the nagnitude of those vibrations."
3 Do you see that?
4 A | see that.
5 Q Do you have an understanding in the system
6 descri bed in Shahoian why it would be desirable to be
7 able to output different frequency vibrations?
8 ATTORNEY DEUTSCH.  (bjection, form
9 THE WTNESS: | would have to think about
10 that. |'mnot sure | actually have an opinion on that
11 questi on.
12 BY ATTORNEY RUBI N:
13 Q So if | could turn your direct -- or turn
14 your attention to -- wthdrawn.
15 If | could direct you to Colum 5 of this
16 reference, starting on |ine 50.
17 Let ne know when you're there.
18 A | see line 50 on Col um 5.
19 Q So it says, "Manipul andum 34 can be a
20 joystick, mouse, trackball, stylus, (e.g. at the end of
21 a linkage), steering wheel, sphere, nedical instrument,
22 pool cue, hand grip, knob, button, or other object."
23 Do you see that?
24 A | see those -- yes, | see that |anguage.
25 Q |"I'l have to admt, "manipul andunt is not a
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word that | was famliar with before this -- before
reading this reference.
Do you know what it neans?
ATTORNEY DEUTSCH. (bj ection, scope.
THE WTNESS. Well, defin- -- defining that

termwas not sonething | was asked to give an opinion

on.

There's more -- in this columm just above
the -- like between 40 and 50, there's nore explanation
of it. It was a termcommonly used in the art.

BY ATTORNEY RUBI N:
Q So do you think that a person skilled in
the art reading the Shahoian reference and its
di scussion of providing haptic feedback to devices |ike
the ones that | -- the ones in the sentence that | read
would find it desirable to be able to provide haptic
feedback at nore than one frequency at different times?
ATTORNEY DEUTSCH.  (nbjection, form and
scope.
THE WTNESS: Sorry. Could you -- could
you repeat that question again?
BY ATTORNEY RUBI N:
Q So a person skilled in the art reading the
Shahoi an reference, would that person believe that in

providing haptic feedback to devices such as a

First Legal Depositions - Calendar@firstlegal.com 24
855.348.4997

Resonant Systems, Inc., Ex. 2011
Sony Interactive Entertainment Inc., etc. v. Resonant Systems, Inc., IPR2024-00697



BLAKE HANNAFORD, PH.D.
January 27, 2025

1 joystick, mouse, trackball, stylus, sphere, medical

2 i nstrunent, pool cue, hand grip, knob, button, or other
3 object would find it desirable to be able to provide

4 haptic responses at nore than one frequency at

5 different points in tine?

6 ATTORNEY DEUTSCH. (bjection to the form

7 and the scope.

8 THE WTNESS: | don't think that was an

9 opinion | was asked to form and | don't think that's
10 addressed in my report, if | recall it correctly.

11 BY ATTORNEY RUBI N:

12 Q |f we could turn back to Colum 7, starting
13 at line 56. So | believe you quote fromthis sentence
14 In your declaration.

15 It says, quote, This gain at higher frequencies is
16 due prinmarily to the vibration occurring at the

17 resonance frequency of the nechanical system including
18 actuator, foam housing, etc., and, if desired, can be
19 conpensated for in other enbodiments to obtain a nore
20 flat response by providing conpensating frequencies
21 that will provide the desired response (e.g., froma
22 | ook-up table or firmware)."
23 Do you see that?
24 A Yes, | see that text.
25 Q So what does the sentence nean when it
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1 refers to a, quote, flat -- or a nore flat response?

2 ATTORNEY DEUTSCH.  (bjection, form

3 THE WTNESS:. Again, | -- | didn't --

4 wasn't asked to offer an opinion on this, and |

5 would -- if | were, | would want to take the time to

6 read the whole specification again, if not including

7 the clains as well, and then be able to give an opinion
8 on that question.

9 BY ATTORNEY RUBI N:

10 Q You do cite to this paragraph, the

11 paragraph that | was reading fromin your declaration
12 concerni ng the Shahoi an reference, right?

13 A Wul d you help me out by pointing ne to the
14 citationinthe -- inthe -- in the declaration?

15 Q Sure

16 So in the declaration where you address the

17 Shahoi an reference, on page 53, near the mddl e of

18 paragraph 108, you say, "Shahoian al so describes the

19 advant ages of operating the |inear actuator at
20 resonance," and then you cite to this paragraph from
21 the reference and explain what you believe it
22 descri bes.
23 Do you see that?
24 A Yes.
25 Q So in offering that opinion about what this
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paragraph describes, | take it that you -- you did read
and try to understand the -- the full paragraph that
you cite to; is that right?

A Yeah. Let ne just re-read this paragraph
quickly inits entirety.

Ckay. |'ve done that, and yeah, | think this does
represent ny opinion involving that statement in the
pat ent .

Q And so when the paragraph that you cite to
refers to, quote, a "nore flat response,” what does
t hat mean?

ATTORNEY DEUTSCH. (bjection, form

THE WTNESS: As | interpret it, it says
optionally, that's the |anguage, if desired -- first --
the first part of that sentence is describing
advant ages of operating at resonance, greater
magnitude. And then it says if desired, maybe you
don't want it to be acting as a resonance.

So a resonance -- you know, if any
vi brational systemis known to a POSITA or just known
to have a frequency response which has a peak at a
certain frequency that we call a resonant frequency. A
flat response has a negligible peak, a small or
nonexi stent peak at any one frequency but instead would

have a maxi mum val ue over a range of frequencies and
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1 not exhibit a clear peak.
2 So that's an optional way that Shahoian is
3 describing their invention to be used.
4 BY ATTORNEY RUBI N:
5 Q And Shahoi an tal ks about obtaining a nore
6 flat response by, quote, conpensating for the gain due
7 to resonance, right?
8 ATTORNEY DEUTSCH.  (bjection, form
9 THE WTNESS:. | see |anguage "by providing
10 conpensating frequencies that will provide." That's
11 the language | see on line 61.
12 BY ATTORNEY RUBI N:
13 Q And earlier in the sentence it says, quote,
14 This gain at higher frequencies is due primarily to the
15 vi bration occurring at the resonance frequency of the
16 mechani cal system including actuator, foam housing,
17 etc., and, if desired, can be conpensated for," and
18 then the sentence continues.
19 You woul d agree that there it's tal king about --
20 that is the Shahoian reference, is talking about
21 conpensating for the gain that require -- or that
22 occurs at the resonance frequency, right?
23 ATTORNEY DEUTSCH.  (bjection, form
24 THE WTNESS: | -- | think |'ve already
25 answered that as well. | nean, | -- it's -- it's an
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optional way to control the actuator, is to drive it to
make a flat response. The word "conpensation" is

wi dely used for any means of changing frequencies or
changi ng frequency response.

For exanmple, in control systems there's a
conpensator -- lead -- |ead conpensator, |ag
conpensator, other conpensators. It's a wdely used
termto describe changing a frequency response, and if
desired in Shahoian's specification, the engineer can

use those techniques to obtain a nore flat frequency

response.
BY ATTORNEY RUBI N:
Q In your opinion, in a haptic feedback

system is a greater magnitude of vibrations always
more desirable than a | esser magnitude of vibrations?

ATTORNEY DEUTSCH: (bjection to form and
scope.

THE WTNESS: | -- | don't think | offer an
opinion on that in ny declaration, if | recall, but
there's -- | would not make an absol ute statenent that
greater magnitude is better than smaller nmagnitude in
all situations.

BY ATTORNEY RUBI N:
Q So focusing on this sane paragraph that you

cite from Shahoian, the first sentence of that
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paragraph reads, quote, The l|inear actuator 100
provi des a greater magnitude of vibrations at higher
frequencies (assum ng the waveform magnitude is held
constant)."

Do you see that?

A Yes, | see that.

Q So | think we can agree that that sentence
states that for a given waveform nmagnitude, the
magni tude of vibrations will be greater at higher
frequenci es, which the paragraph goes on to explain is
when you're closer to resonance.

|s there anything in that sentence, however,
that -- that says that in the view of the Shahoi an
inventors that's a desirable effect?

ATTORNEY DEUTSCH. (bjection, form
THE WTNESS: First of all, | was confused

about which sentence you were referring to.
BY ATTORNEY RUBI N:

Q Al right. Paragraph -- let's talk about
the -- the paragraph as a whole. That is Colum 7,
lines 54 through 62, which you cite.

So ny first question concerning that paragraph is:
You woul d agree that that paragraph says that for a
gi ven wavef orm magni tude, the magnitude of vibrations

wi Il be greater at higher frequencies because the
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1 actuator is operating closer to resonance; is that

2 right?

3 ATTORNEY DEUTSCH. (bjection, form

4 THE WTNESS: The gain -- you know, |'m

5 just seeing it there. This gain at higher frequencies
6 I's due primarily to the vibration occurring at the

7 resonance frequency of the nechanical system

8 BY ATTORNEY RUBI N:

9 Q |s there anything in that paragraph --

10 Colum 7, lines 54 through 62 of Shahoian -- which says
11 that the greater gain at higher frequencies is a

12 desi rabl e phenomenon?

13 ATTORNEY DEUTSCH. (bjection, form

14 THE WTNESS: | think this paragraph is

15 simply laying out properties -- actually well-known

16 ones to a POSITA -- of resonance, and if resonant

17 behavi or was not desired, then it offers a way to

18 change that; but inplicitly, if resonance is desired,
19 It tal ks about that node as well.
20 ATTORNEY RUBIN.  So | would like to go off
21 the record briefly, if that's all right.
22 ( RECESS TAKEN.)
23 ATTORNEY RUBIN. If | could ask you to pul
24 up Exhibit 1009, the Cosper prior art reference.
25 And "Il also upload that to the chat for
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anyone who needs a copy.
BY ATTORNEY RUBI N

Q Do you have that open, sir?

A Ch, sorry. Yes, | do have it open.

Q Al right.

A Cosper, '532.

Q So if you ook at the first page of Cosper,
the 1009 -- well, and just for -- well, never m nd.
W t hdr awn,

If you look at the first page of the Cosper
reference, Exhibit 1009, you'll see that it lists two
I nventors, James Cosper and Enrique Qutierrez.

Do you see that?

A. | see that.
Q Now, sometimes a patent will list an
assignee, an entity that -- that owns the patent.

This doesn't appear to list an assignee on the
face of the patent, would you agree -- or | should say
on the face of the patent publication, would you agree?

ATTORNEY DEUTSCH.  (bjection, form
THE WTNESS:. | don't see an assignee here.
BY ATTORNEY RUBI N:

Q Do you happen to know who this patent was
filed by?

ATTORNEY DEUTSCH. (bj ection, scope.
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1 THE WTNESS: No.

2 BY ATTORNEY RUBI N:

3 Q So you don't know who, if anyone,

4 M. Cosper and M. Cutierrez worked for when they

5 devel oped what's described in this patent?

6 ATTORNEY DEUTSCH. (bjection, form

7 THE WTNESS: Not that | can recall sitting
8 here.

9 BY ATTORNEY RUBI N:

10 Q So I'I'l represent to you that there are

11 records at the patent office indicating that this

12 was -- this patent application was assigned to an

13 Omi | ux, Inc.

14 Have you ever heard of thenf?

15 A | don't recall hearing of QOmil ux.

16 Q So if you could turn to paragraph 3 of the
17 Cosper reference.

18 Let ne know when you're there.

19 A Ckay.
20 Q So the last sentence of that paragraph

21 reads, quote, In one exanple the systems are descri bed
22 for use with illumnation systens, including an

23 oscillating resonant engine."

24 Do you see that?

25 A | see it.
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Q Do you have any understandi ng of what the
use woul d be of a -- of mechanical oscillation in an
Il 1um nation systenf

ATTORNEY DEUTSCH.  (bjection, form
THE WTNESS: That's definitely not a
question | was asked to give an opinion about.
BY ATTORNEY RUBI N:

Q So do you have any understandi ng of what
type of product the invention that's described in the
Cosper patent application would have been used in?

ATTORNEY DEUTSCH. (bjection to form

THE WTNESS: | take that whol e paragraph 3
as answering that. Any product with mass and bias
el ements that oscillate at resonance. And in one
exanpl e the systens are described for use with
i 1lumnation systens, including oscillating resonant
engines. So | think that explains it.
BY ATTORNEY RUBI N:

Q So woul d you agree that Cosper describes
the use of a parabolic reflector in at |east some of
t he enbodi ments of its invention?

ATTORNEY DEUTSCH.  (bjection, form
THE WTNESS: Well, | wasn't asked to give
an opinion on that. | recall sonething that [ooks |ike

a parabola in sone of the figures.
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BY ATTORNEY RUBI N:

Q | f you could | ook, please, at Figure 7 of
Cosper.

Wul d you agree that that figure shows a parabolic

reflector at least partially surrounding what's | abel ed

as a bul b?
A Yes, | see those things in Figure 7.
Q And woul d you agree that the control system

described in Cosper is specifically designed to drive
t he mechani cal system at resonance?
ATTORNEY DEUTSCH.  (bjection, form

THE WTNESS: | -- | would have to forma
new opinion, | think, on that if -- because of your
wordi ng, "specifically designed.”" | don't have an

opi nion on "specifically designed."
BY ATTORNEY RUBI N:

Q kay. So if | could ask you to turn to
page 58 of your declaration where you address -- of the
declaration in which you address the Shahoi an
reference.

A Are you referring to addressing the
Shahoi an and Cosper conbi nation?

Q So let me -- let ne restate it. Thanks.

So | want to refer you to a -- to one of your two

decl ar ati ons.
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A Ckay.
Q And the declaration | want you to | ook at

Is the one that tal ks about Shahoi an.

A kay.

Q Al right. And then within that
declaration | would like you to please turn to page 58.

A Ckay. |'mthere.

Q And page 58 contains, at the beginning of

t he page, part of paragraph 115.

Do you see that?

A Well, | see that 115 starts on 57 with a
couple of lines, and nost of it is on page 58, yeah.

Q (kay. So the second-to-last sentence of
page -- of paragraph 115 reads, quote, For exanple,
Cosper's sensors and control systemis specifically
designed for use in resonant systems that involve a
l'inearly noving mass, including reciprocal
el ectromagnetic drivers, |ike that of Shahoian."

Do you see that?

A | see that.

Q So you -- in the sentence that | read from
you use the phrase "specifically designed."

And woul d you agree that the sensors and control
systemin Cosper are specifically designed to drive the

resonant systens at their resonant frequency?
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ATTORNEY DEUTSCH. (bjection to form

THE WTNESS: | think -- | think -- first
of all, it's -- it's designed -- you know, the Cosper
reference is very clear that it applies to any resonant
system and it gives ways to drive it involving the
resonance, but if the frequency happens to be off of
resonance, it is still covered by -- by -- it's still
di scl osed i n Shahoi an.
BY ATTORNEY RUBI N:

Q Well, turning to -- I'msorry.

You said it's still disclosed in Shahoian. M
question was about Cosper.

A | meant -- |'msorry. | neant Cosper.
Yeah. Thanks for that clarification.

Q So turning back to paragraph 3 of Cosper
the first sentence reads, "This application generally
relates to systens and methods for control of a mass
and bias (e.g., "elastonmeric menbers') subassenbly
i ncluding oscillating mechanical systens that operate
In an oscillatory node at or near their nmechanical
resonant frequency."”

Do you see that?

A. | see it.

Q So woul d you agree that the systens

described in Cosper are designed to operate at or near
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1 t heir mechani cal resonant frequency?
2 ATTORNEY DEUTSCH. (bjection, formand
3 scope.
4 THE WTNESS: Yeah, | think I -- | think
5 woul d want to forman opinion nore carefully, and that
6 woul d require some study on this one. You know, |
7 don't think my opinion answers that question.
8 BY ATTORNEY RUBI N:
9 Q So sitting here today, is there anything
10 that you can point to in Cosper that describes driving
11 a systemat a frequency that is other than, at, or near
12 t he resonant frequency?
13 ATTORNEY DEUTSCH. (bjection, form
14 THE WTNESS. Yeah, again, that would
15 require me to study Cosper again with that question in
16 m nd.
17 BY ATTORNEY RUBI N:
18 Q So in that sane declaration we've been
19 | ooking at, the declaration that addresses combinations
20 I nvol vi ng Shahoi an, coul d you please turn to page 687
21 A Ckay. |'mthere.
22 Q And this -- the text on page 68
23 specifically is within your section addressing blame --
24 "' msorry, addressing ground 1A
25 A |"I'l just refer to the table of contents to
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refresh ny menory of that, but -- yes. That's -- that
appears to be right.

Q So I'll read you the sentence that begins
at the bottom of page 68. Quote, To be clear, the
control conponent of the conbined systemincludes a
control programthat receives the value of an output
signal, conpares that value to a different value, and
adj usts one or nore operational control outputs based
on that conparison, in accordance with Cosper's
description of maintaining oscillation at a resonant
frequency. "

Do you see that?

A Yes, | see that.

Q So you woul d agree that in the specific
combi nation of Shahoi an and Cosper that you provide
your obvi ousness opini ons based upon, in that
conbi nation oscillation is maintained at a resonant
frequency?

ATTORNEY DEUTSCH. (bjection, form

THE WTNESS: | -- | would -- | think this
opi ni on says that the adjustment of control is in
accordance with Cosper's description of maintaining an
oscillation at a resonance frequency, which nmay or my
not be the same as your statement. |'mnot sure. But

that's my precise opinion.
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1 BY ATTORNEY RUBI N:

2 Q So if we could turn back to the Shahoi an

3 reference, Exhibit 1004, and specifically turn to

4 Figure 1.

5 Are you there?

6 A | "' m al most there.

7 Ckay. Figure 1.

8 Q So toward the mddle on the right-hand side
9 of this figure, there's a box, 28, that's |abel ed

10 "sensors. "

11 Do you see that?

12 A | see that.

13 Q And | think in your declaration you nmention
14 at some point the fact that Shahoi an describes sensors.
15 Do you recall that?

16 A | -- 1 -- 1 guess | would have to | ook, but
17 sitting here right now!| think I recall that.

18 Q Yeabh.

19 So for exanple, on -- in paragraph 75 on page 35
20 of your declaration addressing the Shahoi an grounds,
21 you at |east mention the fact that Shahoi an has one or
22 more sensors 28.
23 Do you see that?
24 A Yeah, | see that on page 35. Uh-huh
25 Q So if you could please turn to page 74 of
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1 your declarati on.
2 Let me know when you're there.
3 A |"'mon 74.
4 Q So there in bold, italic text, you included
5 the text of Elenent 1.6 of the '767 patent clains.
6 Do you see that?
7 A Yes, | see that.
8 Q And this elenent begins, quote, the control
9 conponent receiving output signals fromsensors, close
10 quot e.
11 Do you see that?
12 A | see it wthout your quotes, but | --
13 get your point. Yeah.
14 Q Yeah.
15 And it ends -- basically the last three lines as
16 you' ve produced themhere, 1'll quote, in order that
17 subsequent operation of |inear resonant vibration
18 modul e produces desired outputs fromthe one or nore
19 sensors corresponding to one or nore operational
20 control parameters.”
21 Do you see that?
22 A |"msorry. That's inthe 1.6 limtation
23 bol ded and italicized; is that where you' re pointing
24 me?
25 Q That's right.
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1 A Yeah, | see it.

2 Q And woul d you agree that this is describing
3 some sort of feedback nechani smwhere the contro

4 conponent is adjusting outputs such that the outputs

5 fromthe one or nore sensors have desired val ues?

6 ATTORNEY DEUTSCH. (bjection, form

7 THE WTNESS: | think | addressed that on
8 the very next page near the top, "The m croprocessor

9 adj usts one or nore operational control outputs, such
10 as then Hbridge transistor control signals," et

11 cetera.

12 According to the received sensor, output

13 signals fromthe sensors in particular -- you know,

14 dot, dot, dot -- adjust control outputs in order to do
15 t he subsequent operation produces desired outputs from
16 t he sensor.

17 So | think that's where | would say the

18 answer to your question is.

19 BY ATTORNEY RUBI N:
20 Q Al right. And then on page 75, starting
21 at -- well, on page 75, the sixth [ine fromthe bottom
22 you refer to this in your words as, quote, a -- |'m
23 sorry, as a, quote, feedback system
24 Wul d you agree?
25 A |"mjust taking a look at that in context.
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1 | use the term"feedback systent to describe what
2 Is -- what is performng the seeking. Yeah.

3 Q Now, the sensors that are involved in this
4 feedback system are something that you identify in the
5 prior art in the Cosper reference, correct?

6 ATTORNEY DEUTSCH. (bjection, form

7 THE WTNESS: | would just want to -- |

8 certainly talk about sensors in the -- with regards to
9 t he Cosper reference, but I'mnot going to say that's
10 the only place.

11 BY ATTORNEY RUBI N:

12 Q (kay. You don't offer any opinion that the
13 sensors in the Shahoi an reference satisfy the

14 requirements of Limtation 1.6 that the, quote,

15 Subsequent operation of |inear resonant vibration

16 modul es produces desired outputs fromthe one or nore
17 sensors," correct?

18 ATTORNEY DEUTSCH. (bjection, form

19 THE WTNESS: ['mjust -- | want to just
20 reviewthis alittle bit before | answer your question.
21 | don't see right now that | invoke
22 Shahoi an's reference in this argunent, again, that the
23 1.6 limtation is anticipated.
24 BY ATTORNEY RUBI N:
25 Q Wul d you agree that the sensors in the
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Shahoi an reference function to receive user input
rather than to measure the operation of the |inear
resonant vibration nodul e?

A | guess | would want to refresh ny nmenory
by pulling it -- pulling it up, if that -- if that's
okay w th you.

Q Sure. So | think at |east sone rel evant
description in Exhibit 1004 woul d be the paragraph
on -- in Colum 4, starting at line --

A Sorry. Didyousay -- | heard "7," but |
didn't hear the previous digit in -- that you were
directing ne.

Q Sorry. Colum 4, starting at |line 56

A 56. (Ckay.

What |'m seeing there is sensors 28 sense the
position, notion, and/or other characteristics of user
mani pul andum 34 of the interface device along one or
more degrees of freedomto provide signals.

That's what |'mseeing there. And they're not
specific to user inputs.

Q So in the sentence that starts at the
bottom of Colum 4, Shahoi an says, quote, For exanple,
t hese sensor signals can be used by the host conputer
to influence the host application program(e.g., to

steer a race car in a game or nove a cursor across the
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1 screen, close quote.
2 Do you see that?
3 A | see it.
4 Q So at least in that sentence it's talking
5 about using sensor signals to detect user input; would
6 you agree?
7 A That example, "e.g., detects user inputs,”
8 yes.
9 Q So turning back to your declaration, if we
10 | ook at the section of your declaration addressing
11 Limtation 1.6 and the combinati on of Shahoian wth
12 Cosper -- so that's paragraphs 136 and 137 -- you don't
13 cite to anything in those paragraphs from Shahoi an as
14 satisfying this limtation, 1.6; do you agree?
15 A From | ooki ng here right now, | don't --
16 ATTORNEY DEUTSCH.  (bjection, form
17 THE W TNESS. Looking here right now, I
18 don't see such a citation.
19 BY ATTORNEY RUBI N:
20 Q And in particular, you don't offer an
21 opinionin -- in those paragraphs, 136 and -- 130 -- or
22 137, that the sensors in Shahoian woul d satisfy
23 Limtation 1.6, correct?
24 A These paragraphs address the combination of
25 Shahoian with Cosper, and | -- and | think that is
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1 correct in -- in these paragraphs, that they do not

2 of fer an opi nion about Shahoian by itself.

3 Q |f you could turn, please, to page 76 of

4 t he same decl arati on.

5 A Ckay. |'mon 76.

6 Q And 1'mgoing to read to you the last two

7 sentences of paragraph 137. Quoting, it says,

8 "Additionally, the term'the one or nore sensors' |acks
9 antecedent basis. For ny analysis here, | have

10 attenpted to interpret the claimto the best of ny

11 ability, although I believe the lack of antecedent

12 basis renders the meaning of the claimterm

13 i ndefinite."

14 Do you see that?

15 A | see that.

16 Q So | understand that you believe that

17 there's a lack of antecedent basis, but you do say that
18 you've attenpted to interpret the claimto the best of
19 your ability, and so as you attenpted to apply
20 Limtation 1.6 to the prior art, you' ve offered
21 opi nions on, how you interpreted the phrase, quote, the
22 one or nore sensors, close quote?
23 ATTORNEY DEUTSCH.  (bjection, form
24 THE WTNESS:. First of all, | didn't apply
25 1.6 to the prior art. | applied the prior art to 1.6,
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I f that makes a difference. Ckay?

And I"'mapplying -- | guess to the best of
my ability I'mlooking for -- there's -- your -- your
two terns which you -- you read out when you were
reading me -- you even pointed out the first and | ast
sentence of -- or -- or lines of 1.6.

The beginning, the termused is "sensors,"
and near the end it's "the one or nore sensors." And
so that's the issue, is the difference between those
two, and not -- and using "the" inplies that there's a
prior mention of it.

So there's some confusion there. | |ooked
for I would say the biggest interpretation there, "one
or nore."

BY ATTORNEY RUBI N:

Q So as you've interpreted Limtation 1.6 in
of fering your opinions about the conbinations of the
prior art, did you assume that, quote, the one or nore
sensors, close quote, referred to the sane thing as,
quote, sensors, close quote, near the beginning of
Limtation 1.67

ATTORNEY DEUTSCH.  (nbjection, form and
scope.

THE WTNESS: | think that characterizes ny
assunption, yes, with -- subject to the anmbiguity that
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1 they aren't witten the sane. So that's why |
2 that's why | believe that the neaning is indefinite.
3 ATTORNEY RUBIN.  So if you have the ' 767
4 patent open or if you can open that.
5 And 1"l upload that for the court
6 reporter's benefit.
7 THE WTNESS: |'mjust -- actually, | have
8 a hardcopy of that patent right here.
9 ATTORNEY RUBIN.  Ckay.
10 THE WTNESS: So I'mgoing to just use
11 t hat .
12 BY ATTORNEY RUBI N:
13 Q So just to be clear, it sounds |ike you
14 have hardcopies of the two declarations. You have a
15 hardcopy of the '767 patent.
16 Are there any ot her documents you have hardcopies
17 of with you today?
18 A No.
19 Q Just those three?
20 A But | have two copies of the '767 -- or
21 maybe that's Craig's copy. But in terms of unique
22 docunents, | have a hardcopy of '767, and | have the P1
23 and P2 doc- -- declarations that we tal ked about,
24 177P1 -- 1P1, 1771P2, and that's it.
25 Q Do you have any notes with you here today?
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1 A No, | don't.
2 Q Vell, I won't -- | won't ask you to tell me
3 anyt hi ng about counsel's copy of the ' 767 patent, but
4 yeah, | understand you' ve got your copy of the '767
5 patent in front of you. And if you could turn to the
6 | ast page, Columm 11.
7 A Ckay.
8 Q So starting at the end of [ine 25 is the
9 word "sensors."
10 Do you see that?
11 A Yes.
12 Q And that's also -- line 25 is also where
13 Limtation 1.6 starts; would you agree?
14 A Yes.
15 | think just checking the first few words and the
16 | ast few words, line 25 to | guess 30-sone -- 31, '2,
17 "3, are the same as the highlighted text in bold on
18 page 74 of my declaration.
19 Q Ckay. So that Limtation 1.6 which appears
20 in the '767 patent, Colum 11, lines 25 through 33,
21 actual ly contains the word "sensors" three tines. 'l
22 point you to the three tines that it appears.
23 So there's once starting at the end of I|ine 25.
24 Do you see that?
25 A Yes. It's hyphenated into the next |ine.
First Legal Depositions - Calendar@firstlegal.com 49
855.348.4997

Resonant Systems, Inc., Ex. 2011
Sony Interactive Entertainment Inc., etc. v. Resonant Systems, Inc., IPR2024-00697



BLAKE HANNAFORD, PH.D.
January 27, 2025

1 Yeah.

2 Q And then the lines -- I'msorry.

3 W t hdr awn.

4 Line 30 contains the phrase, quote, these sensors.
5 Do you see that?

6 A | see that too.

7 Q And then line 32 contains the phrase

8 quote, the one or nore sensors, close quote.

9 Do you see that?

10 A Yes, | see that.

11 Q So understanding that it's your opinion

12 this limtation is actually indefinite, as you've

13 interpreted the claimto the best of your ability in
14 of fering your opinions, have you interpreted

15 Limtation 1.6 such that "sensors" starting at the end
16 of line 25, "the sensors"” on |line 30, and "the one or
17 more sensors” on line 32 are all referring to the same
18 t hi ng?

19 ATTORNEY DEUTSCH.  (bjection, form
20 THE WTNESS: | would just say | --
21 this is why | believe the neaning of that termis
22 I ndefinite, because | can't answer that question from
23 what | read in the claimelenent.
24 BY ATTORNEY RUBI N:
25 Q Well, | take it fromyour declaration that
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there is sone interpretation of Limtation 1.6 that you
applied in an offering opinion that the conbinations of
the prior art you discussed in your declaration
satisfied that limtation.

s that right, that there's some interpretation of
Limtation 1.6 that you applied?

ATTORNEY DEUTSCH. (nbjection, form

THE WTNESS: | struggle to know the
definite meaning of the claimterm but under many --
or a lot of possible interpretations, | think Cosper
covers them
BY ATTORNEY RUBI N:

Q So is one of the interpretations that you
just referred to the interpretation where "sensors" on
lines 25 to 26, "the sensors" on line 30, and "the one
or more sensors” on line 32 all refer to the sane
t hi ngs?

ATTORNEY DEUTSCH.  (bjection, form

THE WTNESS: | -- | didn't, you know, form
an opi nion on whether they're -- those things are the
same. That's -- a lot of this is legal know edge
beyond ny expertise, so however that's resolved,
sensors maps to it and applies to it, but |I don't have
an opi nion on whether -- you know, whether or not it

has antecedent basis and they're the sane.
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BY ATTORNEY RUBI N:

Q Vell, let's imagine that under the correct
interpretation of Limtation 1.6, quote, the one or
more sensors, close quote, on line 32, have to be
different sensors from quote, sensors on |ines 25
t hrough 26 or, quote, the sensors on line 30.

That's not an interpretation that you' ve shown
t hat Cosper satisfies in your declaration; would you
agree?

ATTORNEY DEUTSCH. (nbjection, form and
m scharacteri zes.

THE WTNESS: | feel that pulls me pretty
far fromnmy opinion and ny way of thinking about it, so
| woul d not agree.

BY ATTORNEY RUBI N:

Q Al right. Point to me where you' ve
of fered such an opi nion.

A My point was | have not offered that
opinion. | have not offered an opinion that the --

t hose two versions are the sane.

Q Sorry. \Wen you refer to "those two
versions," two versions of what?
A | think you used the word "versions."

Correct me if I'mwong.

But the claimtermis anbiguous and it's -- you
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know, you -- you described "sensors" and contrasted

that with "one or nore sensors,"” and | have not offered
an opinion that those things are the sane, if |
under st ood your question correctly.

Q So ny question was about what you've
pointed to in the prior art conbination that you
propose based upon Shahoi an and Cosper.

You understand that in order to denonstrate
obvi ousness you need to show that that conbination
woul d have satisfied each el ement of the clains,
I ncludi ng each el ement of what you've called Limtation

1.6, correct?

A Sorry. | -- 1 lost the beginning of the
questi on.
Q Al right. So | think earlier today in

answering one of ny questions you pointed out that the
anal ysis that you did was applying the combination of
the prior art to the -- the clainms that Apple contends
are invalid.

Wul d you agree that that's at |east one of the
things you did in your declarations?

A Yes.

Q Al right. So would you agree that in
order to show a claimis obvious based upon the

conbi nation of Shahoian with Cosper, you need to show
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that that conmbination satisfies each elenent of that
claimand, thus, for daim1l, anmong the things you'd
need to show is that that conbination satisfies each
el ement of Limtation 1.67?

A |s that a question or..

Q Yeabh.

You woul d agree that that's sonmething you need to
show?

A | agree | need to show the comnbination
describes all the pieces of the claim

Q So anong the things you need to showis
that the conbination of Shahoian and Cosper satisfies
the limtation "sensors" fromlines 25 to 26, right?

A Yes.

Q And you al so need to show that the
conbi nation of Shahoian with Cosper satisfies "the
sensors" fromline 30, right?

A Yes.

Q And you al so need to show that the
conbi nation of Shahoian with Cosper satisfies "the one
or more sensors" fromline 32, correct?

A Yes.

Q Al right. So in the conbination of Cosper
wi th Shahoi an as you apply it to Claiml, are you

pointing to the same thing in that conbination for each
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of those three el enents?

ATTORNEY DEUTSCH. (bjection, form

THE WTNESS: Well, as | said, | triedto
resolve the potential ambiguity to the best of ny
ability.

And the way | read it and the way | think a

POSI TA woul d read Cosper is that "sensors," the word

"sensors," would -- would apply to "sensors" -- I'm
sorry, | was doing air quotes, but I -- | know that
doesn't count, but | think ny answer still holds -- and
al so the word "sensors" -- the description of sensors
In Cosper also applies to one or nore sensors, and |
don't have an opinion if those are the sane thing or
di fferent things.

BY ATTORNEY RUBI N:

Q So if | understand that |ast sentence there
correctly, are you saying that you don't have an
opi ni on whet her the sensors in Cosper that satisfy the
limtation "sensors" from Colum 11, line 25 of the
' 767 patent are the sane as the sensors in Cosper that
satisfy "the one or nore sensors"” from Colum 11
line 32 of the ' 767 patent?

A | don't think that characterizes my answer
correctly.

| msaying the sensors of Cosper describe sensors
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on line 50, or approxinmately, the sensors, and they
al so apply to the one or nore sensors. |If those are
different things, if those are the sane things, it

still applies. They -- the -- they still apply to al

of them

Q Al right. Staying in the same
declaration, could you please turn to page 857

A Ckay. |'mon 85.

Q So here you're discussing the conbination

of prior art references Shahoian plus Cosper plus
Rossi .

Do you see that?

A Yes, in regards to Cains 1 through 4.
Q And here you reproduce a claimlimtation
that you |abel 2.3 which reads, I'Il quote, a

directional -signal splitter/inverter that generates two
conpl enentary internal signals, d and d bar,
corresponding to directional-signal d; and, close
quot e.

Do you see that?

A. | see it.

Q Now turning to the next page, you reproduce
the limtation that you |abeled 2.4. And I'Il quote
fromthe -- 1I'll quote the first two lines as you've

reproduced them "Two pairs of solid-state swtches, a
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first switch of each pair controlled by internal signa
d and a second switch of the pair controlled by
internal signal d bar."

Do you see that?

A Yes.

Q So woul d you agree that the internal signa
d bar referred to in Limtation 2.4 is the sane as the
Internal signal d bar generated by the
splitter/inverter in Limtation 2.3?

ATTORNEY DEUTSCH. (bjection, form
THE WTNESS: Sitting here right now, |

woul d say yes.
BY ATTORNEY RUBI N:

Q Now, at the top of page 86 you' ve
reproduced and annotated a portion of Rossi Figure 6.

Do you see that?

A | see it at the top of the page.

Q Wul d you agree that Rossi Figure 6
contains two inverters, one that's close to the
transi stor SW2 and another one that's close to the

transi stor SWB?

A Yes, | see that.
Q So woul d you agree that in Rossi --
wi t hdr awn.

Wul d you agree that in the portion of Rossi that
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1 you cite there is no inverter that generates a signal

2 that's used by both of the switch pairs?

3 ATTORNEY DEUTSCH. (bjection, form

4 THE WTNESS: What |'m-- what | -- what ny
5 opinion is saying is that -- let ne get to where |'ve

6 got that.

7 Yeah, | -- you know, the switch includes a
8 directional signal splitter and inverter | that

9 generates two conpl ementary internal signals, d and d
10 bar, or given their names in Rossi, INL and I Nl bar.

11 So it contains the exact structure or --

12 you know, and function that's -- | don't want to use

13 those -- | know those words have significance, but it
14 contains the exact things that are described in

15 Limtation 2.3, and that's ny understandi ng of

16 antici pation.

17 BY ATTORNEY RUBI N:

18 Q You just referred to anticipation

19 Your opinions in your declaration are that the
20 clains are obvious, not that they're anticipated; is
21 that right?
22 A Vell, that's -- that's fair, but in
23 addition -- it certainly nakes it obvious as well.
24 Q So as you apply the conbination of Shahoi an
25 and Cosper and Rospi -- Rossi -- wthdrawn.
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1 As you apply the conbination of Shahoian, Cosper

2 and Rossi to Claim2, would you agree that -- that the
3 two pairs of solid-state switches you point to are a

4 first pair, SW and SWB8; and a second pair, SW and

5 SW?

6 ATTORNEY DEUTSCH. (bjection, form

7 THE WTNESS: Let's see. Can we get back
8 to the -- the claimlimtation that we're talking about
9 here?

10 |"msorry. Could you clarify that claim
11 limtation for me?

12 BY ATTORNEY RUBI N:

13 Q Sure

14 So I'lIl read you the beginning of claim

15 Limtation 2.4. Fromthe beginning to the first comm
16 reads, quote, two pairs of solid-state swtches, close
17 quot e.

18 A Ch, sorry. kay. M -- ny pages got a

19 little mxed up. "First pair controlled by internal
20 signal d and a second switch of the pair controlled by
21 d bar."

22 Ckay. |'mthere.

23 Q Al right. R ght now |'mjust asking about
24 the first six words, quote, two pairs of solid-state
25 sw tches."
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1 Do you see that?
2 A kay.
3 Q Al right. And so | think you identify
4 what those two pairs are at the beginning of your
5 par agraph 153.
6 Do you see paragraph --
7 A Yes.
8 Q -- 1537
9 So you woul d agree that the two pairs that you
10 i dentify in the prior art are the first pair, Rossi's
11 switches S1 -- SW and SWB; and the second pair,
12 Rossi's switches SW2 and SW?
13 ATTORNEY DEUTSCH:  (bj ection, form
14 THE WTNESS: | think that's -- that is
15 what it says in that first sentence, right? So yes, |
16 agree with that.
17 BY ATTORNEY RUBI N:
18 Q Now, as we saw on page 85, Limtation 2.3
19 requires a splitter/inverter, and on page 86 you
20 actual ly Iabel sone conponents with an annotation and
21 arrows that say -- that says "splitter/inverter."”
22 Do you see that?
23 A Yes, | see the figure with annotations on
24 page 86.
25 Q All right. And that -- what you've
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annotated as being a splitter/inverter includes a
circuit schematic signal -- synbol, a circuit schematic
symbol for an inverter labeled | to the left of
transistor |abeled SWB, correct?

ATTORNEY DEUTSCH. (bjection, form

THE WTNESS:. Yes. That is the very
wel | - known standard schenmatic symbol for an inverter.
It's atriangle with a little circle at the tip.
BY ATTORNEY RUBI N:

Q And the output of that inverter controls
the swtch SWB, correct?

A Yes.

Q Now, the output of that inverter, which
you've -- which is part of what you' ve annotated as
splitter/inverter, does not control the transistor SW2,
correct; there's a different inverter that controls
SwWe?

ATTORNEY DEUTSCH.  (bjection, form

THE WTNESS: The way | interpreted 2.4 is
that the first switch is controlled by internal signa
d. It does not say that it's controlled by a specific
conponent. And in fact, the INl bar signal in Rossi
corresponds exactly to the signal d bar, and both --
and SW2 and SWB in Rossi's figure are both controlled

by the sane signal just the way it describes in
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Limtation 2. 4.

And | would also add that there are many
ways to supply the correct switch signals known to
persons of ordinary skill in the art at the time, in
fact way before the time of this invention, and this is
one way you can do it. There's a very specific mapping
between the signals | abeled in Rossi on those swtches
and this claimlimtation signals.

BY ATTORNEY RUBI N:

Q So as you've applied -- wthdrawn.

As you've interpreted Limtation 2.4 in your
anal ysi s applying the conbination of the prior art to
Gaim2, have you interpreted Limtation 2.4 to require
that at [east one switch in each pair be controlled by
the sane signal d bar?

ATTORNEY DEUTSCH. (bjection, form

THE WTNESS: It says a second switch of
the pair controlled by internal signal d bar, and | --
| didn't think that requires interpretation. It's --
It would be clear to any PCSI TA what that requires.

BY ATTORNEY RUBI N:
Q So you woul d agree that the one switch in
each pair has to be controlled by d bar, correct?

ATTORNEY DEUTSCH. (bjection, form

THE WTNESS: The second switch of each
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1 pair, yeah. That's the one | -- that's what | agree

2 with.

3 BY ATTORNEY RUBI N:

4 Q Al right.

5 A That's what's there.

6 Q But as you've interpreted Claim2, that

7 signal d bar controlling each of those two switches

8 does not need to come fromthe -- as an output fromthe
9 same inverter; is that right?

10 ATTORNEY DEUTSCH. (bjection, form

11 m scharacteri zes.

12 THE WTNESS. The -- the -- as | read that,
13 the limtation, 2.4, requires that the switchis

14 controlled by a certain signal. It doesn't specify or
15 require how that signal is generated.

16 BY ATTORNEY RUBI N:

17 Q And your answer right now was about

18 Limtation 2. 4.

19 If you take all of the limtations of aim?2
20 together, does Claim2 require that both of the second
21 swtches be controlled by a signal generated by the

22 same inverter?

23 ATTORNEY DEUTSCH. (bjection, formand

24 scope.

25 THE WTNESS: | -- I've -- in formng ny
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opinion, |'ve taken each limtation on its own and

| ooked for support in the prior art that in

conmbi nation, you know, makes the whole claiminvalid.
BY ATTORNEY RUBI N:

Q So in doing that did you believe that
Caim2 requires that both of the second swtches be
controlled by a signal generated by the same inverter,
or did you think the claimcould be satisfied by second
swtches controlled by internal signals d bar that were
generated by two different inverters?

ATTORNEY DEUTSCH. (bj ection, scope.

THE WTNESS: | -- | -- | didn't -- | don't
think it's required to have an opinion about how the
signals d bar and d are generated. It's -- it's clear
that Rossi |abels the two inputs to those two switches
N1 bar.

And so those two signals have the sane
nane, and a POSI TA woul d know that no matter howit's
generated -- first of all, having the sane nane neans
they're the sane signal in -- in schematic diagrans.

Secondly, the logic that's shown with Rossi
shows two inverters, and a POSI TA woul d know t hat the
two outputs of the two inverters, because their inputs
are the sane, the two outputs would be identical and

woul d know that it's not a mstake, those two are

First Legal Depositions - Calendar@firstlegal.com 64
855.348.4997

Resonant Systems, Inc., Ex. 2011
Sony Interactive Entertainment Inc., etc. v. Resonant Systems, Inc., IPR2024-00697



BLAKE HANNAFORD, PH.D.
January 27, 2025

1 | abel ed with the same [abel, INl bar, because they're

2 the same, and they're the same signal, the sane

3 Internal signal corresponding exactly to d bar and d.

4 BY ATTORNEY RUBI N:

5 Q All right. | would like to ask you to turn
6 In the sane declaration to page 90, please.

7 A Ckay. 1'mon 90.

8 Q So towards the bottom of page 90 is the

9 start of paragraph 158. And I'll read the portion of
10 the first sentence up to the first comma. Quote, The
11 Shahoi an- Cosper - Rossi | inear resonant vibration nodul e
12 I ncl udes an accel eroneter, close quote.

13 A | see it.

14 Q Al right. So | don't see any citations in
15 that paragraph to any of the prior art references. |
16 do see a citation at the very end the '767 patent.

17 But would you agree that you don't cite in this

18 paragraph to any of the prior art references?

19 ATTORNEY DEUTSCH.  (bjection, form
20 THE WTNESS: | do not see a citation
21 t here.
22 ATTORNEY DEUTSCH:  Neil, | wonder if we are
23 due for a break
24 ATTORNEY RUBIN.  Sure. Yeah. How about
25 "1l just --
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ATTORNEY DEUTSCH: Don't mean to interrupt.
ATTORNEY RUBIN. -- wrap up this line of
questions, and then we can take a break.
THE WTNESS. That's okay with mne.
ATTORNEY RUBI N  Yeah.
BY ATTORNEY RUBI N:
Q So when you say that the
Shahoi an- Cosper-Rossi |inear resonant vibration nodul e
i ncl udes an accel erometer and then in the next sentence
you say the acceleration -- or I'msorry, in the next
sentence you say the acceleroneter is a vibration
sensor, do you believe that a particular one of those
three references -- Shahoi an, Cosper, and Rossi
i ncl udes an accel erometer that is a vibration sensor?
A | just have to review and look for it. But
| recall it, but I don't recall which particular one.
ATTORNEY RUBIN.  Well, let's take a break.
THE WTNESS:. (kay.
( RECESS TAKEN.)

BY ATTORNEY RUBI N:

Q So just before the break | asked you sone
questions about what you were pointing to as an
accel erometer in the Shahoi an- Cosper - Rossi conbi nati on,
and you answered that you woul d have to review and | ook

for it and didn't recall which particular reference
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I ncl uded an accel eroneter.

In the -- over the break did you have a chance to
| ook or think about it sone nore, or is it the same
answer as we sit here right now?

A No, | didn't do anything over the break. |
took a break.

Q Perfectly fine.

So if you could turn in the declaration that
addresses the Shahoi an conbinations to page 91.

Are you there?

A Yeah. | amon 91, and | amjust

referencing the TOC so that | know where | am

Ckay.
Q Al right.
A And yeah, just for the record, this is the

attorney docket 01771 P1.

Q Very good.

So right above paragraph 159 on this page you
reproduce what you call Limtation 3.2, which begins,
"Il quote, wherein the control program continuously
moni tors output fromthe vibration sensor, close quote.

Do you see that?

A. | see that.

Q Al right. Do you cite to anything in the

prior art that shows that nonitoring is done, quote,
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conti nuously?
ATTORNEY DEUTSCH. (bjection, form
THE WTNESS:. It's ny opinion that the
conbi nation di scloses a control program which
continuously nonitor -- nonitors that output.
BY ATTORNEY RUBI N:

Q So what woul d be the evidence that supports
your opinion that the monitoring is -- is done
conti nuousl y?

A Well, like | say below, | know the
combination is like the exanples recited by ' 767, which
recites that the control |oop uses continuous feedback
control. So there's a control |loop in the conbination,
and so it maps pretty well, in my opinion.

Q So the evidence that the prior art
conbi nation nmonitors continuously is this quote that
you have fromthe '767 patent specification saying that
Its control |oop uses continuous feedback?

ATTORNEY DEUTSCH. (bjection to form
THE WTNESS: No, | would not use -- |'m
sorry if | msspoke to that degree. | would not use a
patent itself to disqualify it or to call it prior art.
BY ATTORNEY RUBI N:
Q So what is your basis for having the

opinion that the nonitoring in the conbination of prior
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art references woul d be continuous nonitoring?

A A control programof this conbination --
and, you know, | could start |ooking nore at those
references to find specifics, but certainly I would
have used, at a mnimm a -- the disclosures that
there's a control process which reads sensors and
adjusts the outputs to achieve a goal to optimze
performance and that that is wdely, wdely known to be
i mpl emented with a control |oop

So if there's -- and -- and the -- you know,
the -- the -- if there's a specific thing, | would need
to look for it nore, like a mention in a specific
citation of control |oop, but we could start -- we
can -- | can't recall specifically where that is, but
that's what |'mtalking about.

Q Turning to page 108 of the declaration
we're tal king about with attorney docket number ending
in Pl

Let me know when you're there.

A Ckay. | amthere.

Q So there's a Section B titled, Analysis of
Shahoi an, Copper -- Cosper, Ramsey, and Aldrich with
respect to Claims 1 through 5.

Wul d you agree that for that specific conbination

of those four references, you only offer an obvi ousness
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opi ni on addressing Claim1?
ATTORNEY DEUTSCH: (bj ection, form

THE WTNESS: Well, | would have to | ook
through it.
BY ATTORNEY RUBI N:
Q Well, let's --
A | don't know until | -- you know -- you

mean Section B refers only to aim1?

Pl ease clarify.

Q Well, I think Section Bis the section
where you' re anal yzing that conbination of four
references with respect to any of the clains of the
'767 patent.

Now, for Gound 2B in Section 12 starting on
page 130, do you address a conbination of Shahoi an,
Cosper, Ransey, Al drich, and Rossi, so adding Rossi as
a fifth reference, but with respect to the four
references, Shahoian, Cosper, Ransey, and Aldrich,
believe the only claimanalysis you provide is for
Caiml

Wul d you agree?

A | guess, you know, really I -- | want to
review it to be careful because some of these analyses
of the -- of sublimtations -- or limtations of

Caim1, you know, they go on kind of long, so | --
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want to see for sure where we cite claimlimtations.
1.5. 1.3. 1.6.

Ri ght now, |ooking at these roughly 22 pages, |
see only the claimlimtations as -- that are part of
Gaiml,

Q All right. Can | have you turn to
Exhi bit 1005, which is |zum.
ATTORNEY RUBIN.  And I'Il put that in the

chat.

THE WTNESS: Ckay. | have Izum ending in
'294 up on the screen.
BY ATTORNEY RUBI N:

Q Al right. So thisis a-- a reference
that you include in obviousness conbinations that you
anal yze in the second declaration we're here to address
today, the one with the docket nunber ending in P2.

|s that right?

A Yes, that agrees with ny -- ny copy. And
yeah, that is correct.

Q Wul d you agree that the |zum patent
application describes using its invention as an
actuator in an electric shaver?

ATTORNEY DEUTSCH. (bjection, form
THE W TNESS. Predom nantly, yes.
BY ATTORNEY RUBI N:
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1 Q Do you recall lzum nmentioning any

2 applications of its invention that did not involve an

3 el ectric shaver?

4 A Well, I -- you know, the technical field,

5 paragraph 1, says, "The present invention relates to"

6 driving -- "a driving unit and a nethod for driving a

7 resonance system conprising an elastic body and a

8 movi ng el ement supported by the elastic body."

9 So it doesn't even nention shavers. It nentions

10 resonant systems. But | agree that predomnantly this

11 describes exanples in electric shavers.

12 Q Wul d you agree that there's nothing in

13 | zum that nentions haptic feedback?

14 A | don't recall --

15 ATTORNEY DEUTSCH:  (bj ection, form

16 Sorry.

17 THE WTNESS: | don't recall a nention of

18 haptic feedback in [zum right sitting here now.

19 BY ATTORNEY RUBI N:

20 Q Could you turn to page 5 of the

21 specification, and in particular the |ast paragraph on

22 that page, paragraph 63.

23 A Ckay. | have paragraph 63.

24 Q So the first sentence of paragraph 63 of

25 lzum 1'Il read. Quote, Although each of the on tine
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and the off tine of the voltage is controlled in order
to formthe intended current waveformin this

enbodi nent, in the actual realtine control it can be
difficult to performconplicated control at every half
cycle or one cycle of the nmoving element 1 due to a
constraint of the control device such as CPU speed, ROM
capacity, etc."

Do you see that?

A | see the -- yeah, | see that sentence.

Q So woul d you agree that that sentence is
referring to using a control device that includes a CPU
and menory in order to performwhat it refers to as,
quote, conplicated control ?

ATTORNEY DEUTSCH. (bjection, form

THE WTNESS: | -- I'mnot sure | really
under stand that question.

This is making a statenent -- this is not
maki ng a statenent about what's being used.
BY ATTORNEY RUBI N:

Q Ckay. Can you hel p me understand what you
mean by -- by that?

ATTORNEY DEUTSCH. (bjection, form scope.
THE WTNESS: In order to formthe intended
current waveformin the actual realtine control, it can

be difficult to performconplicated control at every
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hal f cycle or cycle due to constraints from CPU speed.

So |l mean it -- it doesn't say that it's
performng the conplicated control. It says it can be
difficult, perhaps it's not even possible because of
their constraints fromthe CPU speed. That's how
read that sentence.

BY ATTORNEY RUBI N:

Q So | won't read the second sentence, but
you can see what it is. | wll read the third
sentence. (Quote, that is, the controller may use a
so-called PWM control nethod, close quote.

Do you see that?

A Yes, | see that.
Q Do you know what "PWW stands for there?
A PMis a very, very widely used termin the

art known to every POSITA, which neans pul se-w dth

modul at i on.
Q And what is pul se-w dth nodul ation?
A Modul ation refers to the ability to vary

somet hing, adjust it, and pulse width is the Iength of
time the pulse is turned on. So nodulating the pul se
width is pul se-w dth nodul ation.

Q The next sentence says, "In this case the
controller 6 can forman intended wavef orm w t hout

using a conpl ex control system"
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1 Do you see that?

2 A. | see that.

3 Q Do pul se-w dth nodul ation systens sonetinmes
4 utilize purely anal og control methods?

5 ATTORNEY DEUTSCH. (nbjection, form and

6 scope.

7 THE WTNESS: Yeah, | -- 1 -- inthe -- in
8 the abstract that -- you know, unrelated to this case,
9 PWM can perhaps be generated by an anal og system

10 BY ATTORNEY RUBI N:

11 Q Are you famliar with the designs of swtch
12 mode power supplies?

13 A Only a little bit. [It's not what |

14 consi der my expertise.

15 Q What' s your understanding of what a switch
16 mode power supply is?

17 ATTORNEY DEUTSCH. (hbj ection, scope.

18 THE WTNESS: M understanding is it

19 converts power from for exanple, one voltage to
20 another by a circuit that swtches it on and off and

21 filters the resulting power as needed for the user,

22 quot e/ unquote, or the person that used the output of

23 the switch node power supply.

24 BY ATTORNEY RUBI N:

25 Q And -- w thdrawn.
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Wul d that switching on and off be considered by
those in the art to be an exanple of pul se-w dth
modul at i on?

ATTORNEY DEUTSCH. (bj ection, scope.

THE WTNESS: Well, again, | haven't
of fered any opinions about swi tch node power supplies
that | can recall. And also, it's a field of its own
that |'mnot an expert in.

But given those -- those qualifications,
no, | think there's other ways to control the swtching
that are not PWM  Maybe sonme switch node power

supplies use it, but maybe they use other swtching

met hods.
BY ATTORNEY RUBI N:
Q So you should have in front of you your

declaration in the IPR that includes grounds based on
lzum. So that's the declaration with the docket --
the attorney docket nunber ending in P2.

Do you have that?

A Yes, | -- yes. | have that in front of ne.
Q Coul d you turn to page 72, please.

A Ckay. |'mat page 72.

Q So right above paragraph 134 you quote the

claimlimtation 1.5.3, which I'll read. Quote, A

swtch that receives a directional signal d fromthe
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processor and that selects a corresponding direction of
the two opposite directions in which the driving
conponent drives the novabl e conponent.”
So the switch inthat claimlimtation -- you
point to a Figure 22A fromlzum .
I n your opinion, does that figure depict a switch
that satisfies Limtation 1.5.37?
ATTORNEY DEUTSCH. (bjection, form
THE WTNESS: | think that figure satisfies
1.5.3.
BY ATTORNEY RUBI N:
Q And what is the switch in that figure that
satisfies 1.5.3?
A The figure clearly shows an H bridge
circuit which is conposed of four swtches.
Q Vell, you're sort of getting at ny
question, ny real question.
|s there one swtch in Figure 12 point -- |'m
sorry, Figure 22A that is made up of the four
transistors, or are there four swtches, each one being
one of the transistors?
ATTORNEY DEUTSCH.  (nbjection, form and
scope.
THE WTNESS: | think this conbination

includes a switch, and it's described as Hbridge -- as
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lzum's Hbridge switch circuit. So a lot of times an
H bridge is described as a swtch.
BY ATTORNEY RUBI N:
Q Sol -- | think it's a reasonabl e questi on.
As you're applying |zum -- conbinations of |zum
with other art to Limtation 1.5.3, what is it in this
figure that you're identifying as, quote, a switch?
ATTORNEY DEUTSCH. (bjection, form
THE WTNESS: |'midentifying the Hbridge
swi tch, conposed of individual switches, but I'm-- I'm
| ooking for -- or I'mmatching it based on an H bridge
switch circuit.
BY ATTORNEY RUBI N:
Q So the four transistors -- wthdrawn.
So the circuit containing the four transistors is
the swtch of Limtation 1.5.3; is that right?
ATTORNEY DEUTSCH. (bjection, form
THE WTNESS: It's the Hbridge swtch
circuit, and yes, that contains four transistors acting
as sw tches.
BY ATTORNEY RUBI N
Q Let ne see if | understand the points that
you' re nmaking here.
| think you've said nore than once that each of

the transistors is a switch -- just taking that termin
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I solation for the noment, each of the transistors is a
switch; is that right?

A Transi stors can operate in other ways as
wel I, but in Hbridge swtches, by far the nost conmon
under st andi ng of how they operate is in swtch node.
So transistors have switch nodes and they have ot her
modes for, like, amplifying audio, which is not a

swtch. So in Hbridge switches, transistors are

al mst -- to ny know edge, exclusively operated in a
sw tch node.
Q (kay. So the transistors that make up the

| zum Hbridge are each a switch --
ATTORNEY DEUTSCH:  Obj ecti on.
BY ATTORNEY RUBI N:
Q -- as that circuit is nmeant to operate; is
that right?
ATTORNEY DEUTSCH. (bjection, form
BY ATTORNEY RUBI N:
Q | nmean, | think that's a point that you've

affirmative -- that you've volunteered a few tines.

|"mnot trying to trip you up here, but, | nean --
A And |'ve answered it.
Q kay. So -- yeabh.

So you don't disagree that each individual

transistor is operating as a switch in the I[zum
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circuit -- in the lzum Hbridge circuit?

ATTORNEY DEUTSCH. (bjection, form

THE WTNESS: | wll say that | -- |
wasn't -- | didn't need to talk about the transistors
as switches in ny opinion. | wasn't asked for an
opi nion of that.

This is a circuit comonly -- very, very
commonly called an Hbridge switch, and the transistors
in Hbridge switches, which there seems to be al ways

four, they are very, very uniformy driven in swtching

mode.
BY ATTORNEY RUBI N:
Q Ckay.
A So you can call them sw tches, and you can

call the whole thing a swtch.
Q And as you're applying lzum's circuits to
Limtation 1.5.3, it's the whole H bridge that

you're --
A. The -- the --
Q -- saying is the claimswtch?
A |"msorry to interrupt you.

ATTORNEY DEUTSCH.  (bjection, form

THE WTNESS: The limtation sinply asks
for a swtch.
BY ATTORNEY RUBI N:
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1 Q Well, let's try to -- | nean, |'ll disagree
2 alittle bit.

3 | think it says a switch that receives a signa

4 and that selects a corresponding direction, so it has
5 to be a switch that does certain things.

6 A Ckay.

7 Q So | guess ny -- ny question for you is:

8 You've identified, | take it, a switch in |zum that

9 you think does the things that the claimrequires the
10 switch do, and am| correct in understanding that the
11 swtch you' ve identified that you believe does those
12 things required by the claimis the Hbridge swtch

13 whi ch contains, at the very least, four transistors?
14 A | didn't make an opinion on the difference
15 bet ween those or which one is required. | think both
16 actually read directly onto the claimlimtation.

17 Q So one of the things that the claim

18 limtation requires the switch do is, quote, selects a
19 correspondi ng direction of the two opposite directions
20 In which the driving conponent drives the novable
21 component . "
22 So let's pick one of the transistors, QL.
23 s it your opinion that QL selects a direction in
24 whi ch the driving conponent drives the novable
25 conmponent ?
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A. Vel |

ATTORNEY DEUTSCH. (bjection, form

THE WTNESS:. First of all, that's not an
opinion | was asked to render, and, you know -- but if
the QL is on, then it can nove current fromleft to
right in the coil depicted in Figure 22A, and if it's
off, it cannot.

And, you know, to go any farther than that
| feel like | need to forma new opinion with, you
know, research, thinking about this nore.

BY ATTORNEY RUBI N:
Q Now, Limtation 1.5.3 requires the swtch
receives, quote, a directional signal d.

Do you see that?

A Yes.

Q So what is the directional signal d in
| zum ?

A | think | have some actual |anguage on

t hat .

Paragraphs 137 and 138 tal k about how the
direction is switched by the devices and the
transistors, and the -- 138 tal ks about how the signals
S1 through 4 change the direction.

Q So in the opinions you're presenting in

your declaration, are you saying that, to take an
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exanpl e, signal Sl satisfies the claimrequirenment of,
quote, a directional signal d?

A | think what | mean by paragraph 138 is the
signals S1 through $4, the -- the -- collectively are a
directional signal. And there's lots of exanples in --
of signals conprised of nore than one -- let's say
wire, for exanple. For exanple, a digital video signa
m ght have eight wires sending the video signal.

Q So woul d you agree that if you know --
wi t hdr awn,

Wul d you agree that if the only information you
have about the control signals at a particular point in
time is that the control signal S1 has a val ue such
that transistor QL is off, you don't know whether the
driving conponent is driving the novabl e conponent at
that noment in time?

A What ny opinion says is that the four
signals collectively are a direction signal, Sl through
.

Q So you're not offering the opinion that Sl
by itself would satisfy the -- the claimlimtation of
a directional signal?

ATTORNEY DEUTSCH. (bjection, formand
scope.
THE WTNESS:. Sitting here now, | don't
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think that ny opinion equates one signal, S1, with the

direction signal, but it's a part of the direction

signal .
BY ATTORNEY RUBI N:
Q Coul d you please turn to page 92.
Are you there?
A Not quite, but --
Q kay.
A But now |'mon 92.
Q So right above paragraph 162 you reproduce

Limtation 3.1, which requires, quote, a vibration
sensor.

Do you see that?

A Yes.
Q And then in the first sentence of
paragraph 162, you say, and I'll quote, "The

| zum - Cosper - Rossi |inear resonant vibration nodul e
I ncludes a vibration sensor (acceleroneter) in
accordance with Cosper, in addition to the sensors
associated with "position' and 'velocity' that are used
as part of the feedback control."

Do you see that?

A Yes.

Q And so nuch |ike the corresponding

paragraph in the other declaration | asked you about
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this morning, | -- | don't see a citation here to any
evidence of an accelerometer in any of these prior art
ref erences.
Do you know which reference has an accel eroneter?
ATTORNEY DEUTSCH. (bjection, form
THE WTNESS: | think this is what we neant
to -- what | nmeant to say or we meant to say in
accordance -- by in accordance with Cosper, Cosper's
accel erometer, and to the extent that that clarifies ny
earlier answer also.
BY ATTORNEY RUBI N:

Q |f we could turn to page 102 of your
declaration with the docket number ending in P2.

A Ckay. |'mat page 102.

Q So in paragraph 178 you have somne

di scussion of a prior art reference called |buki, which
Is cited as Exhibit Apple 138.

Can you see that?

A Appl e 1038, but yeah.
Q | stand corrected. Yes.
So just -- just below the hal fway point of page

102, you quote from I buki, quote, at |east one of a
driving frequency, the nunber of revolutions per unit
time, and an anplitude of the blade in the cleaning

drive node is differentiated froma correspondi ng one
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in the normal drive node.”

Do you see that?

A Yes, | do.
Q And then in your sentence follow ng that,
you say, and I'll quote, "For exanple, the frequency is

higher in the '"normal drive node' than in the 'cleaning
drive node.""

Do you see that?

A Yes.

Q Now, woul d you agree that |buki doesn't
tal k about any of the frequencies it utilizes being
resonant frequencies?

ATTORNEY DEUTSCH.  (nbjection, form and

scope.

THE WTNESS: | would want to check |buki a
little bit onthat. | can't recall right now, sitting
here.

BY ATTORNEY RUBI N:

Q So taking as -- well, w thdrawn.

Taking the exanple that you give in the sentence |
just quoted where the normal drive node frequency is
hi gher than the cl eaning drive node frequency, do you
have an opinion as to which if either of those
frequenci es woul d be at resonance?

ATTORNEY DEUTSCH.  (bjection, form
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1 THE WTNESS: No, | don't have that -- an
2 opinion either way on that. | wasn't asked to opine on
3 that, at least the best -- at |east to ny best
4 recol | ection.
5 BY ATTORNEY RUBI N:
6 Q |f you could just turn to page 126, please,
7 of this declaration.
8 A Ckay. |'mon 126.
9 Q So in paragraph 219, the sentence that
10 starts at the bottomof the page reads, and |'l| quote,
11 "As | discussed, Shahoian's Hbridge switch circuit
12 provides a switch as recited by Element 1.5.3."
13 Now, this is in the context of a discussion of the
14 | zum - Cosper - | buki - Al drich combination, so I'mgoing to
15 guess that citing to Shahoian in this paragraph was not
16 what was intended?
17 A Yeah. | think that was a typo we
18 I dentified.
19 That's certainly not intended to be Shahoian's
20 H bridge, but rather Ibuki's Hbridge or, let's see --
21 yeah, and we are not relying on Rossi there, so that
22 woul d be Ibuki's -- sorry, lzum's Hbridge.
23 So yeah, sorry about that typo on the |ast |ine of
24 126, page 126.
25 Q So way back at the beginning of the
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1 deposition | had asked you whether there were any
2 errors that you were aware of, and you referred to
3 something which | don't think is this issue, and |']
4 forgive you for not necessarily know ng about every
5 typo that m ght have been in here, but the -- the error
6 that you did remenber you hadn't been able to find in
7 t he declaration.
8 Wth nore tine to think about things or as we've
9 been going through your declarations today, do you --
10 do you have any better recollection of where that error
11 was?
12 A Not at this tine. | was -- you know, there
13 are several declarations, and some of themuse Rossi,
14 and it did relate to Rossi's Hbridge.
15 So | -- 1 don't remenber if it's in this one or
16 not, and since this norning | have not seen it. And |
17 woul d have called it out to you if | had seen it.
18 And | -- and | -- I'msorry | didn't include that
19 one Shahoian typo |I forgot about this nmorning. | --
20 you know, | do recall it. We raninto it in -- in depo
21 prep.
22 Q (kay. Are there any other typos or
23 corrections that you can think of now that you didn't
24 remenber earlier?
25 A Not at this tine in ny head, no.
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1 Q Ckay.

2 ATTORNEY RUBIN.  Well, I'll pass the

3 witness as to these two | PR declarations.

4 ATTORNEY DEUTSCH. Thanks. Let's take a

5 short break.

6 ( RECESS TAKEN.)

7

8 EXAM NATI ON

9

10 BY ATTORNEY DEUTSCH:

11 Q Thank you again, Dr. Hannaford, for your

12 tine today. | just have a couple followup questions.

13 Do you recall discussing the directional signal d

14 a few nonents ago in the context of the |zum - Cosper

15 conbi nation?

16 A Yes.

17 Q And we were discussing Element 1.5.3

18 begi nning at page 72 of the IP2 declaration.

19 A Yeah, | amthere.

20 Q So | see at page 72 the claimlanguage is

21 reproduced in the heading at 1.5.3.

22 Do you see that?

23 A Yes, | see the -- the reproduced 1.5.3

24 claimlimtation.

25 Q And then there are several paragraphs of
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anal ysis after that, which I understand are exanples of
how the | zum - Cosper comnbi nation addresses
El ement 1.5.3.
ATTORNEY RUBIN:  Objection, |eading.
BY ATTORNEY DEUTSCH.
Q |s that correct?
ATTORNEY RUBIN.  Sane obj ection.
BY ATTORNEY DEUTSCH.

Q | can rephrase the question.

If we turn to the top of page 73, Figure 22A of
| zum is shown.

Do you see that?

A Yes. |'ve turned to that figure on that
page.

Q And there are four annotated control
signals identified by red arrows; is that correct?

A Yes.

Q And then if we turn just inmmediately bel ow
t hat, paragraph 135 discusses the control signal input
to each transistor.

And so ny understanding is one way that the
directional signal d is satisfied is by each contro
signal input to each transistor

|s that right?

ATTORNEY RUBIN:  Objection, |eading.
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BY ATTORNEY DEUTSCH.

Q | can rephrase that.

So the paragraph 135, can you read that paragraph?

A Yeah.

"Each control signal input to each transistor
(e.g., control signals Sl through 4) provides a
direction signal d that controls the on/off state of
each of the switches QL through 4. In the combined
system each switch receives the transistor control
signal fromthe mcroprocessor and | zum explicitly" --
"explicitly describes that the controller provides the
control signals that drive the electromagnet and noving
el ement . "

Q And so this paragraph is explaining that
each of those four control signals input to each
transi stor each provides a direction signal d --

ATTORNEY RUBIN:  Obj ecti on.
(A DI SCUSSI ON WAS HELD OFF THE RECORD. )
BY ATTORNEY DEUTSCH.

Q | understand from paragraph 135 that one
way that the directional signal d is provided in the
| zum - Cosper conbination is based on each contro
signal input to each transistor, and, nore
specifically, that each control signal input to each

transistor provides a direction signal d that controls
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the on/off state of each of the switches QL through 4;
Is that correct?

ATTORNEY RUBIN:  (nj ection, |eading.

THE WTNESS: | believe that correctly
sumarizes that -- that -- ny opinion there, yeah.

ATTORNEY DEUTSCH.  Ckay.

Thank you. No further questions.

ATTORNEY RUBIN: Al right. [I'Il have sonme

recross.

EXAM NATI ON

BY ATTORNEY RUBI N:

Q So with the testinony that you just gave in
response to Apple's counsel's questioning, | want to
under st and where your opinions stand right now
concerning the directional signal d and |zum .

So am | correct in understanding that you're
presenting two alternative opinions for what in |zum
satisfies the directional signal d, that it could
either be a collection of the four signals Sl through
S or it could be any one of those signals taken
i ndi vi dual | 'y?

A | think it's what nmy opinionis witten

here, that each control signal input to each transistor
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(e.g., the control signals Sl through S4) provides a
direction signal. So they're all direction signals.
The bridge needs all the direction signals to set the
direction.

Q kay. So in the text that counsel asked
you about in the first sentence of paragraph 135, you
say -- and I'll read it again, quote, Each control
signal input to each transistor (e.g., control signals
S1 through S4) provides the direction signal d' -- and
"1l end the quote there.

So here you are -- you do offer the opinion that
each of the control signals, Sl through $4, taken
I ndividually, provides a direction signal d.

Wul d you agree?

A They are all direction signals, but the --
the bridge requires all the direction signals to
function properly. So | gave that exanple before with
the QL.

Q Ckay. So | think that earlier today you
gave sone testinony about those in the art
understanding that a signal could be carried on
mul tiple conductors in parallel.

Are you still offering the opinion that the three
signals, Sl -- I'msorry, the four signals, Sl through

4, collectively satisfy the l[imtation directiona
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1 signal d?

2 ATTORNEY DEUTSCH.  (bjection, form

3 THE WTNESS. Yeah, | don't -- you know --
4 wel |, each -- each one carries directional information
5 and is a direction signal, and collectively they

6 operate the switch

7 BY ATTORNEY RUBI N:

8 Q Col l ectively, are they --

9 A. "1l be clearer.

10 Col l ectively they operate the H Dbridge.

11 Q Sorry for talking over you there.

12 Col l ectively, are they the claimed direction

13 signal d?

14 ATTORNEY DEUTSCH. (bjection, form

15 THE WTNESS: They are directional signals,
16 and they -- they are required to -- but all of themare
17 required to fully function the Hbridge -- to make the
18 H bridge fully function, is probably a nore accurate
19 answer .
20 BY ATTORNEY RUBI N:
21 Q So in lzum could you please turn to
22 Fi gure 23A?
23 A You nean --
24 ATTORNEY DEUTSCH. (hbj ection, scope.
25 THE WTNESS: You nean Apple 1005?
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BY ATTORNEY RUBI N

Q Yeah, that's right.

A Ckay. And tell me the figure again.

Q 23A.

A Al right.

Ckay. 23A

Q So woul d you agree that |ooking at the

voltage of signal S1, if all that I knowis that Sl has
a low voltage at a particular noment in time, | don't
know whet her the actuator is being driven at that
monent in time?

ATTORNEY DEUTSCH. (bjection, form
(bj ection, outside the scope of redirect.

THE WTNESS: Yeah, | -- it's -- | think
it's stretching pretty far fromny opinion, but this
shows how, collectively, the direction signals change
the direction of the current.

BY ATTORNEY RUBI N:

Q Soif S1--if | knowthat Sl has a | ow
voltage, |'d need to know what the voltages are of at
| east one of the other signals, S2 through $4, to know
whether -- or in which direction the actuator was being
driven, correct?

A | -- | would have to think about that a

little bit in terms of the circuit analysis. Sitting
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1 here right now, maybe that's correct. It

2 mght -- that's correct, | still stick with ny answer

3 that collectively all four signals are required to

4 drive the Hbridge are the -- part of ny answer.

5 ATTORNEY RUBIN: Pass the wi tness.

6 ATTORNEY DEUTSCH: | just have a few

7 fol l ow up questions.

8 THE WTNESS: Ckay.

9

10 EXAM NATI ON

11

12 BY ATTORNEY DEUTSCH:

13 Q So | would like to turn back to

14 paragraph 137 of the | P2 declaration.

15 ATTORNEY RUBIN. 1"l just say | think the

16 rules provide for cross, redirect, and recross. |

17 don't think they provide for re-redirect, but -- so

18 "1l object on that basis, but you can go ahead and

19 answer that question subject -- or ask the question

20 subject to that objection.

21 ATTORNEY DEUTSCH: Yeah, thanks for --

22 thanks for adding that, Neil, and | think the -- it's

23 beyond the scope.

24 ATTORNEY RUBIN.  Yeah, | disagree that

25 there's a scope issue. | think the witness actually
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offered a different opinion on redirect than he had on
cross, and | think it was reasonable for ne to explore
that. But let's proceed.

ATTORNEY DEUTSCH. Sure. At any rate, just
a few questions.
BY ATTORNEY DEUTSCH.

Q Turning to paragraph 137, | think you had
di scussed that paragraph previously, and in
paragraph 137 it gives an exanple, |ooking partway down
t he paragraph, "For exanple, when switching elenents QL
and B are open and switching elenents @2 and 4 are
cl osed, the current flows through the cord on the first
direction through switching elements @ and 4."

And so in that exanple if -- if Q2 were swtched,
for exanple, due to the signal comng into -- to S2,
then the state of the Hbridge would -- would change;
I's that correct?

ATTORNEY RUBIN:  Objection, |eading, and
obj ection, scope.

THE WTNESS: | -- I'mnot sure
understood that. Just repeat the swtches open and
cl ose state and what you're asking.

BY ATTORNEY DEUTSCH.
Q Sure.

And nore generally for a given -- given state of
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the respective switching el ements, the signal comng
into @, for exanple, is -- would control the --
whet her that corresponding switching el ement 2 was
open or closed, correct?
A Yes.

ATTORNEY RUBIN.  Sane obj ections.

ATTORNEY DEUTSCH.  Ckay.

ATTORNEY RUBIN:  And just -- all right. No
questions from ne.

( CONCLUDED AT 2:07 P.M)
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REPORTER S CERTI FI CATE

|, DANNI ELLE COPELAND, RDR, CRR, DO HEREBY CERTI FY
THAT THE FOREGO NG DEPOSI TI ON OF BLAKE HANNAFCORD, PH. D.
WAS TAKEN ON 1/27/25 VIA ZOOM BEFOCRE ME AT 9: 02 AM FOR
THE PURPCSE | N THE CAPTI ON STATED, THAT THE W TNESS WAS
FI'RST DULY SWORN TO TELL THE TRUTH, THE WHOLE TRUTH,
AND NOTHI NG BUT THE TRUTH, THAT THE DEPCSI TI ON WAS
TAKEN BEFORE ME STENOGRAPHI CALLY AND AFTERWARDS
TRANSCRI BED UNDER MY DI RECTI ON;, THAT THE FOREGO NG | S A
FULL, TRUE, AND CORRECT TRANSCRI PT OF THE SAI D DEPCSI Tl ON
SO G VEN, THAT COUNSEL FOR ALL PARTI ES WERE PRESENT AT
THE TI ME OF THE DEPCSI TI ON; THAT THERE WAS A REQUEST THAT
THE W TNESS READ AND SI GN THE TRANSCRI PT.

| FURTHER CERTI FY THAT | AM NEI THER OF COUNSEL NOR
OF KIN TO ANY OF THE PARTIES TO THI S ACTI ON, AND AM | N
NO WAY | NTERESTED I N THE OQUTCOVE OF SAI D ACTI ON.

W TNESS MY SI GNATURE ON JANUARY 30, 2025.

Dersniclle &Oﬁ@émﬁé

DANNI ELLE COPELAND, RDR, CRR
CALI FORNI A CSR 14444
TENNESSEE LI CENSE 807

WASHI NGTON CSR 22000824
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STATE OF )

) Ss.
COUNTY OF )

I, THE UNDERSI GNED, DECLARE UNDER PENALTY OF

PERJURY THAT | HAVE READ THE FOREGO NG TRANSCRI PT, AND
| HAVE MADE ANY CORRECTI ONS, ADDI TI ONS, OR DELETI ONS
THAT | WAS DESI ROUS OF MAKI NG THAT THE FOREGO NG IS A
TRUE AND CORRECT TRANSCRI PT OF My TESTI MONY CONTAI NED
THEREI N.

EXECUTED THI S DAY OF ,

(aTY) ( STATE)

BLAKE HANNAFCRD, PH. D.

SUBSCRI BED AND SWORN TO BEFORE ME
TH'S DAY OF , 2025.

NOTARY PUBLI C I N AND FOR SAI D
COUNTY AND STATE
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