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PROCEEDI NGS

THE STENOGRAPHER: Good nmorning. M nane is
Lorie Rhyne. | ama California Certified Shorthand
Reporter and the deposition officer for today's
deposition. M CSR |icense nunber is 12905.

Can | have the attorneys state their
appear ances on the record, and then I will swear in the
W t ness.

MR RUBIN. This is Neil Rubin of Russ
August & Kabat representing the patent owner,
Resonant Systens.

MR. DEUTSCH. This is Craig Deutsch -- okay.

Al right. This is Craig Deutsch with
Fish & R chardson representing Petitioner, Apple.

THE STENOGRAPHER: (kay. And I'll go ahead
and swear the witness in.

MR ROZYLONCZ: Sorry. This is also --

THE STENOGRAPHER: Ch, |'msorry.

MR ROZYLON CZ: Yeah, this is also
Tom Rozyl owi cz from Fish & Ri chardson representing
Appl e.

BLAKE HANNAFORD, Ph. D.
havi ng been duly sworn, testified as follows:
THE STENOGRAPHER: Thank you.
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You can proceed.

EXAM NATI ON
BY MR RUBI N

Q Good norning, Dr. Hannaford.

A Good norning, M. Rubin.

Q So you and | had a deposition in sone
rel ated cases yesterday; is that right?

A Yes.

Q And today |'mhere to ask you sonme questions
about declarations that you submtted on behal f of
Apple in two other IPR cases different fromthe cases
that we di scussed yesterday.

Do you understand that?

A Yes, | understand that.

Q And one of those IPRs that we're here to
address i s | PR2024- 00806 concerning the U S. Patent
9,941, 830.

Do you understand that?

A Looking at ny copy, | can't confirmthe IPR

proceedi ng nunber, but | agree with the patent nunber.

I's that good enough? Are we -- |ike
yesterday, we could work with the attorney docket
numbers if -- if that's acceptable.

Q Well, so the attorney docket nunber that's
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1 listed on your declaration that was submtted in that

2 | PR, the one concerning the '830 patent, is

3 50093- 01791P1.

4 Wul d you agree?

5 A Actually, | have a different one -- |'m

6 sorry -- 50095-0179l P1.

7 Q | stand corrected. That is an |, not a 1.

8 So the -- the attorney docket nunber ends in |P1.

9 A Right. | -- | thought | heard you say

10 "50093," so that's what | thought | was correcting. |

11 think --

12 Q Ckay.

13 A -- we're pretty close to the sanme nunber

14 here.

15 Q All right. Well, it's possible that |

16 m sspoke in nore than one way. So the attorney docket

17 nunber, just so we're on the same page, is

18 50095-01791P1. And --

19 A That's what | have.

20 Q All right. And so | may refer to that as

21 the -- as your '830 patent declaration.

22 Is that fair?

23 A Yes. That's good for ne.

24 Q And -- and that was a declaration of this --

25 MR RUBIN. I'Il say again for the record,
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that was filed in the 00- -- the IPR-- with |IPR nunber
endi ng in 00806.
BY MR RUBI N

Q Al'l right. And then the other |IPR that
we' re addressing here today is an IPR that was filed
challenging U S. Patent Number 8, 860,337, and your
declaration filed in that | PR has an attorney docket
number of 50095-01781P1; is that right?

A That agrees with mne as well, yes.

Q Al'l right. And so you have a copy of that
declaration with you today?

A | have it right here in front of ne, yes.

MR RUBIN. Al right. And for the record,
that is the declaration that was filed in support of
| PR2024- 00807.
BY MR RUBI N

Q Al right?

A Again, | don't have that nunber in front of
me, but as long as counsel agrees on that nunber, |I'm
happy.

Q Yesterday we went through sone of the ground
rules that pertain to these depositions, so | won't
repeat any of those unless you have questions.

Do you have any questions about the -- the

process or rules that govern today's deposition?

First Legal Depositions-Calendar@firstlegal.com 8
855.348.4997

Resonant Systems, Inc., Ex. 2012
Sony Interactive Entertainment Inc., etc. v. Resonant Systems, Inc., IPR2024-00697



BLAKE HANNAFORD, PH.D.
January 28, 2025

© o0 N o o1 A W N B

I T S R N I T o e
oaa A W DN P O © 00O N oo oA W N -, O

A No. Unless they've changed from yesterday,
but --
Q Not that | know of.
I's there any reason that you cannot give

conpl ete and accurate testinony here today?

A No.
Q Are you sick today?
A No.

Q Are you on any medications that would affect
your nmenory or ability to testify?

A No, |'mnot.

Q Ckay. \WWat printed documents do you have
available to you for today's deposition?

A | have the two declarations that we just
identified, and | have the two patents: one of them
ending in '337 and one of themending in '830.

Q No other printed docunents besides those
four?

No ot her printed docunents or anything else.

And then yesterday --

> O >

No ot her printed docunent, sorry.

Q (kay. Yesterday you testified that you had
available to you a | aptop that had certain docunents
| oaded on it.

I's the sane true today?
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A | -- yes. | have a folder of docunents
and -- actually, | have one folder related to '830 and
a second folder related to '337.

Q And |'I1 ask counsel.

MR RUBIN. Are -- are the docunents in
those fol ders solely unnodified versions of docunents
that have been filed with the PTAB in these cases?

MR DEUTSCH. That's correct.

BY MR RUBI N

Q And |ike yesterday, I'Il be asking you
questions about specific docunents follow ng these | PRs
and asking you to | ook at specific docunents. [If you
want to | ook at any documents other than docunents t hat
| ' ve specifically asked you about, you can do so. But
| would ask that if you | ook at anything on the |aptop
ot her than what |'ve specifically asked you about,

pl ease et nme know that you're | ooking at another

documnent .
Ckay?
A | wll do that.
Q If | recall correctly, you testified

yesterday that prior to yesterday, you had been deposed
seven times; is that right?
A Wth -- that's nmy nenory pretty precisely.

You know, maybe -- maybe it's six, maybe it's eight,
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but that's about right.

Q Al right.

A And there's one nore now from yesterday.

Q All right. And | guess by the end of
tonorrow, there will be a total of three nore.

All right. So if | could ask you to | ook at

your declaration fromthe |IPR concerning the '830
patent. 1'd like you -- to direct you to the | ast page
of that docunent, page 256.

A kay.

Q So | -- 1 had asked you now about how nany
ti mes you had been deposed.
Have you testified at trial?
Yes.

How many tines is that?

> O >

|"'m-- 1 think, as | recall, about three.

Q Al'l right. So on this page 256 of your '830

| PR decl aration, there's a heading, Consulting.
Do you see that?

A Yes.

Q And then there are a number of consulting
matters, sonme of which identify law firns and some of
whi ch refer to you being an expert wtness.

Do you see those?

A Yes, | do.
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Q Al'l right. Are the seven cases where you've
been deposed prior to this week all |isted somewhere in
this Consulting section?

A Well, again, some of themgo back quite a
few years, so | -- ny nenory isn't perfect, but |
bel i eve so.

Q And whi ch seven cases were those?

A Well, let's call -- the one working with
McKool Smith, the one working with Orick in-- in the
| TC, the one working with Steptoe in the ITC, the one
working wth Dorsey Wiitney [sic] and DLA Piper. | --
| didn't count if that equals seven, but | wasn't asked
to, you know, put those details on ny CV for this.

Q Ckay. And which cases did you testify at
trial?

A Vell, I know !l testified with Orick in the
| TC in 2011. That was nenorabl e.

| tested -- | testified -- | testified in
one which is -- oh, the -- the Dorsey \Witney case --
no, the second bullet. | know | testified in this
copyri ght case, Kumar versus |EEE, so that's two.

And | can't remenber exactly which is the
third one.

Q The first bullet point that refers to an | TC

case, | MWR versus Apple, which party were you an expert
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W tness for?

A Appl e.

Q Were you working for Apple in any of the
ot her cases listed in -- on this page?

A If it doesn't say it, then | don't believe
so. Again, | have a nore conplete record, but | don't
have it in ny head.

Q So there are sonme engagenments on this |ist
that don't identify any parties.

Is it your testinony that none of those
matters invol ved working for Apple or on Apple's
behal f ?

A | told you that -- that ny recollection
isn't sufficient to give you an exact answer to that
question. | -- | -- because this is ny academc CV, |
wote it in a way that academ c CV readers would care
about .

Q So aside fromthe first bullet point here,
| MR versus Apple, do you believe that you served as an
expert witness or a consultant for Apple in any other
litigation-related matters?

A | believe there was one which was very
brief. The case did not continue very far. But that's
a-- that's -- again, that's just a recollection. |

have all ny records of those cases, and they're just
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1 not in ny head.
2 Q If you could please | ook at your declaration
3 relating to the '830 patent and turn to page 81. Let
4 me know when you're there.
5 A |'"msorry. You said 81; is that correct?
6 Q Yeah. That's right.
7 A Ckay.
8 Ckay. |'mon page 81 of the '830
9 decl arati on,.
10 Q And this is part of your discussion of
11 alleged invalidity of clainms based on the Gegorio
12 reference.
13 Do you see that?
14 A Yes. Based on the table of contents, that's
15 right.
16 Q So let's actually turn to the Gegorio
17 reference itself. |f you can open Exhibit 1004.
18 A (kay. | have it on the screen. That's the
19 ‘277 patent to Gegorio.
20 Q All right. And so that's U S. Patent
21 Nunmber 7,843,277; is that right?
22 A That's correct.
23 Q And if you could turnin Gegorio to page 9,
24 whi ch has Colums 3 and 4 on it.
25 A ' mthere.
First Legal Depositions-Calendar@firstlegal.com 14
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1 Q And in your declaration, you quote portions
2 of a paragraph that begins at the bottom of Colum 3

3 and continues on to Colum 4.

4 And |'d like to direct you to the second

5 sentence of that paragraph. So at the very bottom of

6 Colum 1, it says, quote --

7 A You nean Col um 3?

8 Q Colum 3. | -- yes.

9 Colum 3 is the word "A" -- and then it

10 continues on to Colum 4 -- "drive signal cycle

11 i ncludes a drive period where the -- where drive signal
12 pul ses are applied to LRA 18 and a nonitoring period

13 where the back el ectromagnetic field (' EM) of the

14 moving mass 27 is received and used to determ ne the

15 resonant frequency of the LRA."

16 MR RUBIN. And | just realized that | did
17 not upload this for the benefit of the court reporter.
18 "1l get that now.

19 BY MR RUBI N
20 Q So you woul d agree, based on what | just
21 read, that at least in this enbodinment in Gegorio,
22 there are distinct drive periods where a current is
23 supplied to the LRA and nonitoring periods when the EMF
24 I's neasured -- | should say the back EMF is neasured?
25 A | certainly see the terns "drive period" and

First Legal Depositions-Calendar@firstlegal.com 15
855.348.4997

Resonant Systems, Inc., Ex. 2012
Sony Interactive Entertainment Inc., etc. v. Resonant Systems, Inc., IPR2024-00697



BLAKE HANNAFORD, PH.D.
January 28, 2025

© o0 N o o1 A W N B

I T S R N I T o e
oaa A W DN P O © 00O N oo oA W N -, O

"monitoring period" used in -- in those sentences, Yyes.

Q So do you understand the term-- what is a
back el ectromagnetic field, or back EMF?

A It's a -- a voltage. "Voltage" is a very
wel | -known equivalent termto "EMF " even into basic
electricity. And it's a voltage that's specifically
generi- -- generated by a magnet noving through a coil
or nore precisely, a magnetic field noving through a
coil.

Q And in the |linear resonant actuator of
Gegorio, there's a magnet that's noving through the
coil; is that right?

MR, DEUTSCH. (bjection. Form

THE WTNESS: The nass of Gregorio is
driven -- is a magnet and has -- let ne find where |
conpl etely nore accurately describe that.

Yeah, for exanple, you know, Gegorio --
| -- | have a description of -- you know, a
correspondence of that in paragraph 102: "Gegorio's
systemincludes the electric coil, which corresponds to
a driving conponent, because when curl -- when current
flows through the coil, a magnetic field forns around
Coi | 28, which causes novement" --

THE STENOGRAPHER: Wait. Wit.

Can you slow down a little bit? That's too
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1 fast.
2 THE WTNESS: |'msorry. |'mjust reading
3 froma segnment of the -- "when current flows through
4 Coil 28, a magnetic field forms around Coil 28, which
5 causes novenent oscillation, in quotes, of Mgnet 27."
6 So referring to Gegorio's figure of --
7 of -- | guess it's Figure 2 in Gegorio, that novable
8 conponent is a magnet. So Gregorio describes clearly a
9 magnet whi ch noves in a coil
10 And so getting back to the original --
11 sorry, | got diverted. W were talking about back EM,
12 and that is voltage induced in the coil by the magnet
13 movi ng.
14 BY MR RUBIN
15 Q And you agree that that back EMF voltage
16 wi |l be proportional to the velocity at which the
17 magnet i s noving?
18 MR. DEUTSCH. (bjection. Form
19 THE WTNESS: In general, the velo- -- the
20 vol tage induced in a coil by a magnet noving through it
21 I's proportional to velocity.
22 BY MR RUBI N
23 Q If | could ask you to turn to Figure 4,
24 pl ease, of Gregorio.
25 A | am | ooking at Figure 4 of Exhibit 1000- --
First Legal Depositions-Calendar@firstlegal.com 17
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Appl e 1004, which is Gegorio, | believe.
| amnow on that figure, yes.

Q So in Figure 4, there's a Block 18 which is
| abel ed LRA

Do you see that?

A | see that.

Q So woul d you agree that the line to the left
of that block is depicting the electrical connection to
the coil within the [inear resonant actuator?

MR. DEUTSCH. (bjection. Form
THE WTNESS: | think that's fair.,
BY MR RUBI N
Q To the left of that block, there's another
bl ock that's nunbered 422.
Do you see that?
A Yes, | see Bl ock 422.
Q And inside Block 422 is the text V-1 EN
Do you see that?

A Yes, | see that.

Q Do you have an understandi ng of what that
text means?

A Sitting here, | don't recall "EN" "V-1," |
t hi nk any POSI TA woul d assunme that a power stage -- in
the context of a power stage, which is the |abel on

Bl ock 422, "Volt" would refer to volts and current.
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"I'" is the universal synbol for current. So V and

are always used -- or let's just say extrenely commonly
used to represent volts and current, which are very

I nportant paranmeters of a power stage.

Q And so woul d you agree that during the drive
period, the power stage 422 generates a current which
then flows through the el ectronmagnetic coil of the
actuator 18?

A Yes.

Q During the nonitoring period, would you
agree that the power stage 422 does not output current?

MR. DEUTSCH. (bjection. Form

THE WTNESS: | amnot sure that ny opinion
really clearly addresses that question either way. So
|'d have to look into it nore.
BY MR RUBI N

Q Wul d you agree that it's -- well,
W t hdr awn.
If you could turn to Colum 5, please,

paragraph starting at |line 12.

A kay. |'m-- I'mthere. | -- | assume you
mean Colum 5 of Gegorio, Apple 1004?

Q That's right. The first sentence I'll --
"Il quote, "During a drive cycle, the drive pulse has

a duration of approximately 2.2 mlliseconds generated
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by pul se duration 408, and it is then followed by an
approxi mately 100 m crosecond del ay generated by drive
extension 409 that allows the drive pulse to go back to
zero."

Do you see that?

A | see that.

Q And then it says, "During this
100 mi crosecond nonitoring period, the LRA back EMF is
transmtted al ong nonitoring branch 430 to
Zero Crossing with Ofset Null circuit 405."

Do you see that?

A | see that text, yes.

Q So when it says that the drive pul se goes
back to zero during the nonitoring period, would you
agree that that's saying that there's no current being
generated by the power stage during that nonitoring
period?

MR. DEUTSCH. (bjection. Form

THE WTNESS: | think this enbodi ment or
description here that we've just |ooked at describes
two separate tine intervals for drive and nonitoring.
BY MR RUBI N

Q And during the nmonitoring period, the
actuator is not being driven by the power stage; is
that right?
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A | think that's inplied in this sequenti al
presentation here.

Q And it woul d be easier to neasure the back
EMF when the actuator is not being driven because the
process of driving the actuator is going to alter the
vol tage across the coil; is that right?

MR. DEUTSCH. (bjection. Scope.

THE WTNESS: | didn't formany opinion or
study the question of whether it's easier to do them
in-- at the same tinme or at different tines that | --
at least that | can recall. | don't recall formng an
opi ni on about that question.

BY MR RUBI N
Q Al right. Do you have any understandi ng of
why Gregorio has, at least in the enbodi ment we've been

di scussing, a separate drive period and nonitoring

period?

MR. DEUTSCH. Sane objection.

THE WTNESS: And | think it's -- | have the
same answer, whichis | -- | would want a -- time to

study the reference nore carefully to make an opinion
on that, to look for it in Gegorio.
BY MR RUBI N

Q Turning back to Figure 4 of Gegorio.

Do you see that there's a line near the top
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of the figure | abeled Mnitoring Branch?
A Yes, | -- | see the nonitoring branch |ine
in Figure 4,
Q And woul d you agree that the
monitoring branch line at all times has a voltage
that's equal to the -- well, wthdrawn.
Do you agree that the nonitoring branch |ine
I's connected to one end of the electromagnetic coil of
t he actuator 187
MR. DEUTSCH. (bjection. Form
THE WTNESS: | -- no, | don't think that's
depicted in Figure 4, actually, which end or whether
it's one end or two ends.
BY MR RUBI N
Q The nonitoring branch line is shown as
connecting to Block 405, |abeled Zero Crossing with
O fset Null.
Do you see that?
A Yes, | see that.
Q Now, turning to Colum 5, starting at
line 16, Gegorio says, quote, "During this
100 mi crosecond nonitoring period, the LRA back EMF is
transmtted al ong nonitoring branch 430 to
Zero Crossing with Ofset Null circuit 405."

Do you see that?
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A | do.

Q (kay. And so woul d you agree that that's
saying that a voltage equal to the back EMF is
transmtted al ong that nonitoring branch to the zero
crossing with offset null?

A | think that's a likely interpretation of
this -- this quoted sentence in line 12, yes.

Q Al right. Bear with ne.

So earlier you said you weren't sure if
moni toring branch was connected -- if the nonitoring
branch was connected to one end of the el ectromagnetic
coil or two ends; is that right?

MR, DEUTSCH. (bjection. Form

THE WTNESS: This Figure 4 -- are we stil
tal king about Figure 4 of this patent -- of Gegorio?
BY MR RUBI N

Q Sure.

A Yeah, so Figure 4 is highly schematic.
There's one |line which connects the power stage 422 to
the LRA 18. So we know this is not a circuit diagram

because you cannot apply a current through just one

wire. It -- the line indicates a connection. |t could
be -- and in -- it nmust be a two-wire connection in
order to apply a current into an LRA coil. That's

basic electricity.
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1 So we know that that line is -- has to be

2 interpreted at a schematic level. And if you're

3 sensing a voltage off of a coil, you could connect a --
4 what's call ed a single-ended sensing to one |ine of the
5 coil or you could do differential sensing of the coi

6 vol tage and you could connect two wires, one to each

7 end of the coil, and subtract themwith circuitry to

8 get the voltage across the coil. Both of those are

9 wel | - known techni ques.

10 So, you know, | -- | don't interpret these
11 lines as wires because, if you did, it wouldn't even

12 vibrate. It could be a differential neasurenment. |t
13 coul d be a single-ended nmeasurenent.

14 Q So turning back to Colum 5 -- starting at
15 line 33 is the discussion of the box |abeled 402 --

16 "1l quote, "Anplitude sanpling with offset nul

17 circuit 402 includes an operational anplifier and three
18 anal og switches. Crcuit 402 neasures the difference
19 in-- of anplitude between the time the zero crossing
20 Is detected until the end of the sanpling period, which
21 | asts approximately 200 m croseconds. Grcuit 402 also
22 nulls the anplifier offset. Ofsets increase anplitude
23 errors and decrease the perfornmance at braking."
24 Do you see that?
25 A | do see that.
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Q So turning to Figure 4, box |abeled 402

appears to have connections |abeled In, Qut and S/H
Do you see that?

A Yes.

Q Wuld "S/H' mean sanpl e and hol d?

A Just sitting here, that would be ny
interpretation of it, nost |ikely.

Q So there's no |ine shown connecting to the
I n connection of 402.

Do you see that?

A | do.

Q Do you have an understandi ng of what the
I nput would be to this box in Figure 4?

MR, DEUTSCH. (njection. Form

THE WTNESS: That's sonmething | haven't
studi ed or forned an opinion on.
BY MR RUBI N

Q Do you know if that input could be the back
EMF vol t age?

A As | said, it's not sonething | studied, and
| don't know. At least to the best of ny recollection,
| don't recall studying why there's no input to that
box.

Q In Figure 4, is there anything that you

woul d consider to be a sensor?
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MR DEUTSCH. njection. Form And scope.
THE WTNESS: | think considering Figure 4
by itself and -- and our discussion of the nonitoring
branch, sensing -- nmeasuring velocity by sensing back
EMF is a sensor.
BY MR RUBI N

Q So what specifically in this Figure 4 is a

sensor?
MR. DEUTSCH. (bjection. Scope.
THE WTNESS: The nonitoring branch
generates a signal sensing velocity.
BY MR RUBI N

Q So if you could please turn in your '830
declaration to page 103. Let ne know when you're
t here.

A (kay. |'mat page 103 of the -- of my '830
decl arati on.

Q Starting at the end of the fourth line from
the bottom you cite to Apple Exhibit 1032. And in
par ent heses, you say, quote, "Describing paranedics
[sic] as one -- paramagnets" -- let ne start over.

At the end of the fourth line fromthe
bottom of page 103, you cite to Apple Exhibit 1032, and
I n parent heses, you say, quote, "Describing paramagnets

as one of four types of magnetic naterial."”
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Do you see that?
| see that.
Coul d you open up Exhibit 1032, please?

> O >

| have that.

Q And so woul d you agree that this appears to
be a capture of a web page fromthe Internet Archive
Wayback Machine titled Phys 2517

A | -- | agree on the title. [|'mnot sure
that it's a Wayback Machine capture, but there's this
sort of famliar bar graph at the top. | -- |I'm
| ooking at the thing titled -- it's froma -- there's a
Jaguars logo on the left and Phys -- Phys 251 and a NSF
| ogo on the right header.

So I'mnot sure its provenance, but that's
what |'m seeing.

Q So | ooking at the third paragraph, which

begins with the word "first," the third sentence -- |'m
sorry -- the fourth sentence of that paragraph says,
quote, "There are three categories that describe how a
material is affected by a nagnetic field."
Do you see that?

A | see that.

Q And then it says, "There are others, but
these are the nost basic."

Do you see that?
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A | see it.

Q So in your -- well, wthdrawn.

Exhibit 1032 goes on to list diamagnetism
paramagneti smand ferromagnetic materials as types of
material s.

Do you see that?

A Yes.

Q So in your declaration, in parentheses, you
sai d that the document describes paramagnets as one of
four types of materials.

What's the fourth naterial, or is that a
typo?

A This -- this same reference says there are
ot her types, but sitting here now, | can't renenber the
fourth one | was referring to.

Q Let's step back for a mnute

A Also we cite another reference there, which
may describe it, but -- in that same sentence.

Q So let's step back for a mnute.

Sitting here right now, are you aware of any
errors or things that you'd like to correct fromeither
of the two declarations we're here to discuss today:
the declaration concerning the '830 patent or the
declaration concerning the '337 patent?

A Not specifically right now
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Q You offer opinions in your declarations that
al um num coul d be used as a material wthin the Wakuda
prior art reference; is that right?

A Well, right -- right near the |ocation that
we are pointed to, | have -- | state that -- | state,
"Wakuda requires the Casing 2 and the yoke nmenbers 8a
and 8b to be 'made of a magnetic substance' or 'forned
froma magnetic naterial."'"

That's on page 102.

Q And you offer opinions that those portions
of Wakuda coul d have been made out of alumnum is that
right?

MR, DEUTSCH. (bjection. Form

THE WTNESS: |I'mnot sure it's -- | offer
an opinion that the casing is part of the flux path and
coul d be made of a magnetic naterial
BY MR RUBI N

Q Ckay. If you could turn to page 105 of your
decl aration, paragraph 157.

A Ckay.

Q So in the first sentence, I'Il quote, "A
PCSI TA woul d have been notivated to use a paramagnetic
material (e.g., alumnunm for the casing of the
G egori o- Wakuda actuator for several reasons."”

Do you see that?
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A | see it.

Q So here you -- you refer to a paramagnetic
material, e.g., alum num

I's al um num al ways paranmagnetic? Well, |et
me withdraw t he question.

Is alumnumat -- let's say at room
tenperature and standard pressure al ways paranmagnetic?

A That's ny under st andi ng.

Q If you could turn to Exhibit 1031, please,
and specifically -- well, let's start with just the
Exhibit 1031.

A Ckay. |'ve pulled it up.

Q And this is a patent to Elliot Brooks with
Pat ent Number 8,134,437; is that right?

A Yes. That's what | see.

MR RUBIN. And | forgot to upload
Exhibit 1032 earlier, but |'ve uploaded that and
Exhibit 1031.

Are there any other exhibits that |'ve
referred to but forgot to upl oad?

THE STENOGRAPHER: No. | have themall.
Thank you.

MR RUBIN  Ckay.
BY MR RUBI N

Q Do you recognize this as a -- w thdrawn.
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Do you recognize Exhibit 1031 as a reference
that you cite in your expert declarations in these
cases?

A This oneis -- I'mless famliar with. It's
been a long time. So | kind of need to refamliarize
myself withit.

Q You can take a minute to do that if you'd
like.

A Ckay. |'ve -- I've brushed up on it. Thank
you.

Q No problem

I'd like you to | ook at page 33 of this
document, Columm 21. Let me know when you're there.

A (kay. Page 33.

Q So in Colum 21, starting at line 61 of
Brooks' patent, it says, quote, "In applications were
it is desired to ensure actuation tines are as |ow as
possi bl e, the piston 92 is made of naterial having a
suitably high ratio that is also nonmagneti c,
nonferrous and, if desired, can be paranagnetic."

Do you see that?

A Yes.

Q So here it refers to using a naterial that
I's nonmagnetic and, if desired, can be paramagnetic.

Wul d you agree that here -- the Brooks
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patent, at least, is referring to paramagnetic
material s as nonmagneti c?
MR. DEUTSCH. (bjection. Form
THE WTNESS: No. | don't think that's what
this sentence neans.
BY MR RUBI N
Q The sentence after that says, quote,
"Al um num copper and magnesi um and al |l oys thereof are
exanpl es of suitable materials neeting these
requirenents.”
Do you see that?
A Sorry. Was there a question there? | --

heard the quote that you read.

Q | just asked if you saw what | --
A And | see --

Q -- read

A -- that quote that you read.

Q Al'l right. So would you agree that that
sentence is identifying alum numas an exanple of a

nonmagnetic and nonferrous material ?

A Actually, I would say it's -- it's -- it's
an exanple that can be paranedic -- paramagnetic
because it's -- alumnumis known to be paranagneti c.

Q So when the first sentence that | read says

that a material is nonnagnetic and can be paramagnetic,

First Legal Depositions-Calendar@firstlegal.com 32
855.348.4997

Resonant Systems, Inc., Ex. 2012
Sony Interactive Entertainment Inc., etc. v. Resonant Systems, Inc., IPR2024-00697



BLAKE HANNAFORD, PH.D.
January 28, 2025

© o0 N o o1 A W N B

I T S R N I T o e
oaa A W DN P O © 00O N oo oA W N -, O

you interpret that sentence to be describing two
distinct alternatives?

MR. DEUTSCH. (bjection. Form
BY MR RUBI N

Q Not two properties that are sinmultaneously
satisfied?

MR. DEUTSCH. Sane objection.

THE WTNESS: Sorry. You said, "Not two
properties that are sinultaneously satisfied?" | --
because it says "if desired,”" |I think they could --
they' re alternatives.

For -- you know, a paramagnetic material has
less -- it's less magnetic than, say, ferronagnetic
material, and that's what they're saying. But it has
sone magnetism and that's what they're saying. And
alumnumis classified as paranagneti c.

BY MR RUBI N

Q If you could turn back to Exhibit 1032,
pl ease.

A Ckay. | have 1032 up there.

Q So the third paragraph, first sentence,
reads, quote, "First, a technical point" -- paragraph
continues, quote -- "All materials are magnetic in the
sense that they are affected by nmagnetic fields in some

way, " cl osed quote.
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Do you see that?

A Yes.

Q Do you think that that's an accurate
statement, that all materials should be considered to
be magnetic material s?

MR, DEUTSCH. (bjection. Scope.

THE WTNESS. To the best of ny
recollection, | didn't offer an opinion about whether
all materials are magnetic in any sense. This gives a
very specific sense in which they state all materials
are magnetic and not -- |'mnot sure.

| woul d have to study that and form an
opinion if | agree with it or not because there only
has to be one material in the entire universe that is
conpl etely unaffected by magnetism and that woul d nmake
this statement false, and that woul d take research
BY MR RUBI N

Q Yeah, | have sone thoughts about that, but
it would take us pretty far afield fromyour opinions
in this case, so save that for another day.

If you could turn back to your
declaration -- actually, w thdrawn.

MR RUBIN. How about we take a break?

THE WTNESS: That's okay with ne,

MR RUBIN. Al right. Can we start again
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at 10:407?
THE WTNESS: 10: 40.
MR. RUBIN. Sounds good.
MR, DEUTSCH. (Ckay.
(A brief recess was taken from
10: 26 to 10:41 a.m)
BY MR RUBI N
Q Let's go back to your '830 declaration

page 105.
And so --
A Ckay.
Q -- | think we | ooked earlier today at

paragraph 157 where you offer the opinion that a PCSI TA
woul d have been notivated to use alum numfor the
casing of the actuator in the conbination of Gegorio
wi th Wakuda; is that right?

MR. DEUTSCH. (bjection. Form

THE WTNESS: The -- the first sentence is
that, "A POSI TA woul d have been notivated to use a
paramagnetic material |ike alumnumfor the casing of
the Gegorio-Wakuda actuator.” | think that answers
your question. And then we cover several reasons.
BY MR RUBI N

Q I n the next paragraph, paragraph 158, the

first sentence reads, quote, "As a second reason, it
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1 was wel | -known that at |east one well-known
2 paramagnetic material, such as alumnum is |ighter
3 t han ot her popul ar paramagnetic" -- I'msorry -- "other
4 popul ar magnetic materials, like iron and steel, making
5 It a superior choice for applications where wei ght
6 matters, such as G egorio-Wakuda's portabl e handheld
7 devi ce. "
8 Do you see that?
9 A | see that.
10 Q So you woul d agree that iron and steel are
11 popul ar magnetic material s?
12 A Yes.
13 Q So when Wakuda refers to its casing as being
14 made of a magnetic substance, woul d a POSI TA under st and
15 that a ferromagnetic material such as iron or steel
16 coul d be used as the casing in Wakuda?
17 MR. DEUTSCH. (bjection. Form
18 THE STENOGRAPHER: | just want to nake sure.
19 Was that M. Deutsch objecting?
20 MR, DEUTSCH.  Yes.
21 THE STENOGRAPHER: Ckay. Thank you.
22 THE WTNESS: | think a POSI TA woul d
23 consi der many naterials and that iron and steel could
24 be used.
25 /1
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1 BY MR RUBI N
2 Q And are both iron and steel ferronmagnets at
3 ordinary tenperatures and pressures?
4 A That's ny understandi ng, yes.
5 Q And woul d you agree that iron and steel are
6 not paramagnets at ordinary tenperatures and pressures?
7 A Yes.
8 Q If you could please turn in your '830
9 declaration to page 117.
10 A Ckay. | amon page 19 -- 117 of the -- ny
11 decl aration about ' 830.
12 Q And here you show, w th annotations,
13 Figure 9 fromthe Tierling reference.
14 Do you see that?
15 A Yes.
16 Q And | think it's alittle hard to make out
17 the numbers in the annotated figure here, but | think
18 It mght be alittle bit easier to nake out those
19 nunbers if you look at the original docunent. But if
20 you could please turn to Figure 9 in Exhibit 1008.
21 A | have to be in the right folder to find
22 that exhibit, and there it is.
23 Tierling Patent O fice Publication [sic]
24 2005/ 0134561 Al; correct?
25 Q Yes.
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A Ckay.

Q So if you could please turnto Figure 9

A Ckay. | can even rotate it to see --

Q Al right.

A -- if -- the way it's -- simlar to what's

sanpled there --

Q Al right. Very good.

A -- in the declar- -- yeah.

Q Ckay. So would you agree that Figure 9
shows two sinusoidal waves?

A Yes.

Q And in your annotations, you |abel one of
t hose sinusoi dal wades -- waves, quote, Desired Qutput
Frequency (Lower Frequency); is that right?

A Yes.

Q And then in your annotations, you |abel the
ot her wave, which has a shorter wavel ength, the, quote,
Resonant Frequency (H gher Frequency); is that right?

A | see that, yes.

Q So along the horizontal axis, which is
| abel ed Tine, in seconds, do you see a -- at the far
left a 0?

A Yes. Partially. | mean, it's half of a 0,
yeah.

Q And the far right, do you see the nunber 12
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1 on that?

2 A | see the number 12, yes.

3 Q And although it's a -- perhaps a little bit
4 hard to nmake out, would you agree that the -- there are
5 nunbers corresponding to the vertical lines along that
6 axis of 02, 04, 08 -- I'msorry -- 06, 08 and

7 presumably a 107?

8 A Well, | don't see a 10. | -- you know,

9 they're pretty obscured here, but naybe 02 is the

10 clearest and 12 is the clearest and -- yeah. That's

11 what | see.

12 08 appears to be clear, but O -- the -- the
13 thing to the left of 08 |ooks Iike 08 as well, so

14 there's some -- definitely difficulty reading those

15 number s.

16 Q Al right. Now, if you turnin this

17 document to paragraph 110, which is on page 23, please.
18 A Sorry. In which docunent?

19 Q Fair enough. The Tierling patent,
20 Exhibit --
21 A Ckay.
22 Q -- 1008.
23 A (kay. Now | have to unrotate it.
24 Q "Il upload it to the chat.
25 A Sorry. Nowl -- I'mgoing to have to rotate
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it three tinmes to get it back to straight up
Ckay. |'mstraight up.
So now -- paragraph 110 you asked, | think?

Q That's right.

A All right. | see "Figure 9" -- I'msorry --
paragraph 110, which starts "Figure 9."

Q Al right. So the second sentence reads,
quote, "Mirre specifically, Figure 9 illustrates a
desired output sinusoidal response having a frequency
of approxi mately 1 hertz superinposed on a higher
frequency resonant node of a harnonic haptic device,
124."

Do you see that?
A Yes.
Q So turning back to Figure 9
If the | ower frequency sinusoid there has a
period -- I"'msorry -- has a frequency of 1 hertz,
woul d you agree that it would have a period of
1 second?

A Yes.

Q And so based on that, would it be your
under standi ng that the markings that we were talking
about earlier that |ooked Iike they say 02, 04, 06,

08 -- that those are indicating tines of 0.2 seconds,

0.4 seconds, 0.6 seconds and 0.8 seconds?
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A Yes. | think that's a reasonable way to
di sanbi guate the fuzzy nunbers in Figure 9.

Q SoI'd like to take a ook at the higher
frequency sinusoidal in Figure 9 and | ook at the tinme
interval between 0 and 0.2 seconds.

Wul d you agree that there are four periods
of that sinusoid shown in that tine period?

A Yes.

Q So woul d that nake the period of the higher
frequency sinusoid 1/20 of a second?

A If ny math in ny head is right, | would
agree with that, yes.

Q Or put anot her way, the period would be
.05 seconds?

A Doing the math in nmy head is sometines
unreliable, but it seenms to agree with that right now.
Q And so that would indicate that the
frequency of that higher frequency sinusoid is

20 hertz; is that right?

A Yes.

Q And so a 20-hertz sinusoid is going to be
periodic -- well, w thdrawn.

The 1-hertz sinusoid will have the sane
value at a given point intim as it had 1 second

earlier intime; correct?
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A Yes.

Q And the 20-hertz sinusoid will also have the
same value at a given point intine as it had 1 second
earlier in tinme; correct?

MR. DEUTSCH. (bjection. Form

THE WTNESS: That would be -- that's
correct if the 20 hertz is exact and it's an exact
multiple of 1.0. If it was 20.01 hertz or sonething,
it would not be correct.

BY MR RUBI N

Q Figure 10 -- withdrawn.

Figure 10 of Tierling shows a waveform
that's produced by multiplying the two sinusoids in
Figure 9; is that right?

A Yes, | believe that's right.

Q And so assum ng that the sinusoids in
Figure 9 are as depicted with the frequency of the
hi gher frequency waveformbeing a nultiple of the
frequency of the |ower frequency waveform their
product will be periodic; correct?

A Yes.

Q And so in particular, the value of the
product of those two waveforns at any given point in
time will be the sane as its value was 1 second

earlier: correct?
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MR DEUTSCH. (njection. Form Scope.

THE WTNESS: Yeah, as -- as | clarified
before, that depends on the two frequencies being
the -- the high frequency being an exact nultiple of
the low frequency, in that in this exanple, 20 hertz is
an exact multiple of 1 hertz, but 21 hertz is not.

It's not an inter- -- actually, it is of 1 hertz.
Ckay. But 20.5 is not.

So | think that -- | would have to really,
you know, work out the math a little bit to nmake sure
had the answer right. But sitting here right now, I
think that if, and only if, the two frequencies are
related by a integer, Iike 20X or 5X or 50X, then your
statenent is correct.

BY MR RUBI N
Q So you said if, and only if, they're related
by an integer.

Wul d you agree they could al so be rel ated
by a rational nunber, for exanple, three halves, and
the result woul d be periodic?

MR DEUTSCH. (njection. Form

THE WTNESS: Eventually, the result would
be periodic, but it would not be the sane period as the
envel ope, which in this exanple, is 1 hertz.

| believe that's what you asked ne, if |
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recall it right.

MR RUBIN. [I'll pass the w tness.

MR DEUTSCH. Let's take a short break.

MR RUBIN. Ckay. Short break.

(A recess is taken.)

MR. DEUTSCH. Thank you again for your tine
t oday, Dr. Hannaford.

No further questions.

THE STENOGRAPHER: Woul d counsel |ike a copy
of the transcript?

MR RUBIN. W would, yeah. So we'll take
the rough, and | think we had requested three-day
delivery.

THE STENOGRAPHER: (Ckay. Any counsel from
Fi sh & Ri chardson?

MR. DEUTSCH. Yeah. The rough, and just the
regular tine frame is fine.

THE STENOGRAPHER: Thank you.

(Time noted: 11:11 a.m)
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