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1 (Reporter disclosure nade pursuant to
2 Article 10.B of the Rules and Regul ati ons of the
3 Board of Court Reporting of the Judicial Counci
4 of Georgia.)
5 (Due to the need for this deposition to
6 take place renotely, the parties have stipul at ed
7 that the court reporter nay swear in the wtness
8 via videoconference and that the w tness has
9 verified that he/she is in fact EMVANOU L M

10 TENTZERI' S, PHD.)

11 (Exhibits 1001 to 1010 were marked for

12 I dentification.)

13 EMVANCUI L M TENTZERI'S, PHD

14  having been first duly sworn, was exam ned and

15 testified as follows:

16 CROSS- EXAM NATI ON

17  BY MR WARR

18 Q Good norning, Dr. Tentzeris. Aml

19  pronounci ng your name correctly?

20 A That's great.

21 Q Ckay. Very good. Have you given

22 testinony by deposition before?

23 A Yes, | have.

24 Q So you understand the process?

25 A | do. | do.
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1 Q If at any time | ask a question that is
2 not clear to you or you do not hear nme, please let nme
3 know so that | can rephrase the question. 1Is that
4 fair?
5 A That's fair.
6 Q And where are you currently situated, sir?
7 A I'min Atlanta, Georgia.
8 Q | s anybody with you?
9 A Not at all. [|'mthe only person in the
10 building right now.
11 Q Ckay. And do you have any witten
12 materials with you relevant to this | PR proceedi ng?
13 A Just the naterial you guys send nme in
14 electronic form
15 Q The exhibits 1001 --
16 A The exhibits 1001 to 10009.
17 Q And if | can remnd you, if you could just
18 wait until ny questions are finished, it nakes it nuch
19 easier for the court reporter to get a good
20 transcription for us. |Is that fair?
21 A Sur e.
22 Q And did you review those exhibits 1001
23 through 1009 in advance of your testinony today?
24 A Yes, | did.
25 Q Are you in conmunication w th anybody
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ri ght now?

A No. This is a secure roomw th no other
signal than the W-Fi.

Q Ckay. In the declaration that you signed

paid at your standard consulting rate.

1
2
3
4
5 for this IPR proceeding, you state that you are being
6
7 What is that rate?

8

9

A This rate is -- well, first of all, is it

privileged information? | don't know. | have to ask
10 Christie.
11 MS. LAROCHELLE: No. You can give your
12 rate.
13 THE WTNESS: So this is 650, $650 per
14 hour .
15 Q (By M. Warr) Exhibit 1004 is your CV
16 Are you famliar with that docunent?
17 A Yes. | put it together.
18 Q And towards the end of that docunment you
19 identify a nunber of situations where you have

20  provided expert testinony, including several |PR
21  proceedings. Do you renmenber that?

22 A Yes, | do.

23 Q Have you ever served as an expert on

24  behalf of a patent owner in an |PR?

25 A | believe so. | believe so. | cannot
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1 recall exactly, but | believe so.
2 Q Have you ever served as an expert wtness
3 on behalf of Intel Corporation before?
4 A Yes, | have.
5 How many times?
6 A Once. If | remenber correctly, once.
7 Q Was that in an IPR as wel | ?
8 A That was in an | PR, yes.
9 Q Did that involve Ericsson?
10 A No, it did not involve Ericsson. | think
11 it involved Seta or sonme conpany called sonething |ike
12 that.
13 Q Have you served as an expert in cases
14  involving Ms. Larochelle's firm Goodw n Proctor,
15  before?
16 A | don't think so. | cannot recall so.
17 Q I n your declaration you discuss a nunber
18 of prior art references; correct?
19 A That is correct.
20 Q Did you find those references, or were
21 they provided to you?
22 A | found nost of the reference. Sone were
23 provided to ne, but they agreed with my technical
24  opinion. That's why | -- | had sonme opinion included
25 in the declaration.
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Q Do you recall which prior art references
you found as opposed to those that were provided to
you?

A It's been alnost a year. So | cannot
recal |.

Q Can you explain to ne in your words,
pl ease, your understanding of the differences between
antennas and i nductors.

A Wul d you like me to discuss in an
abstract way, or considering the '430 patent? Because
| have included sone stuff in ny declaration. So
woul d you like me to give you the general definition
give in nmy classes?

Q Just your general definition, if you
woul d, pl ease, sir.

A Ckay. So in general, that's the
definition | give in ny 4350 el ectromagnetic
application class | have taught nmore than 30 times now
to nore than 2,000 engi neers working in nost major
t el ecommuni cation industry.

Antennas are structures that can work in
two nodes. One is transmssion. The other is
reception node. And these are structures that in the
transm ssion node are fed with sonme form of

el ectromagneti c power through a current or voltage.

(ST
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1 And they radiate. They emt
2 electromagnetic flags, which neans they emt sone
3 energy to sone, potentially, objects at sone distance.
4 That's for the transmssion. That's for transm ssion
5 node.
6 And there are variations of the antennas.
7 There are antennas that mainly operate utilizing a
8 magnetic flux, such as the roof antennas, and that's
9 at least | would say in the earliest references of
10 World War 2 antennas they utilized in battleships
11 in -- sone |oop antennas.
12 And the whole idea in this is you feed
13 themwth current, and they radiate a magnetic field.
14 So they radiate some magnetic flux for a set of
15 magnetic |ines.
16 And then in the receiving node you have
17 simlar or different antennas. So, for exanple,
18 another |oop antenna, that gets actuated in the
19 presence of the -- of the nagnetic fl ux.
20 So inreality these are structures that
21  have, in general, the capability of transmtting and
22 receiving electromagnetic flux, electromagnetic energy
23 in different forns.
24 And, actually, I have included in -- even
25 in ny deposition, if | can recall, some -- let me see
USTLEETHE S Morsond s 5 Sk 2000
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1 if | canfindit. Let ne see.

2 Yeah. So it's in paragraph 53 where -- at
3 the end of the paragraph 53 of ny declaration, "That

4 an antenna produces magnetic flux when current is

5 applied to it or actuates in the presence of magnetic
6 flux."

7 So this is the idea of the antennas. And
8 antenna is a very critical part in any wreless

9 system Antennas are very inportant because they have
10 the feature of guiding the wave or controlling the

11 directions where you coul d have zero radiation.

12 And interference, | would say, or

13  cross-coupling between nultiple antennas is one of the
14  mmjor issues right now, for exanple.

15 And | would say fromthe onset of the

16 wireless comunications. So, for exanple, in the

17 md -- |1'd say md-'90s when Ericsson and Nokia were
18 the dom nant ones, then interference between antennas
19 was really critical issue.
20 And now this is a really critical issue,
21  especially nowadays, that you have to bundl e antennas
22 close to each other.
23 And one inportant point is, especially for
24  the antennas, that there are antennas operating,

25 obviously, at different frequencies. So talking about
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1 antennas nowadays, you are tal king antennas spanni ng

2 all the frequency range from negahertz all the way up

3 to gigahertz or nowadays gigahertz for 6G antennas.

4 The physical principles underlying the

5 radiation of electromagnetic flux, though, they are

6 independent of the frequency. Their only thing you

7 have to do to mamintain singular characteristics is

8 scal e the dinensions.

9 So you have antennas, literally tenths of
10 centimeters and antennas in the order of mllineters
11 or even, | would say, below mllimeter when you're
12 talking about 6G that feature exactly the sane
13 characteristics, that suffer exactly fromthe sane
14  issues, and that can performexactly well just by
15 scaling down the physical dinensions in order to
16 satisfy the electrical dinmension requirenents for
17 specific applications.

18 So that's -- that's in a nutshell what |'m
19 teaching in ny class. And | try to sunmarize that

20 even in the declaration.

21 Q And how does that definition differ from

22 an inductor?

23 MS. LAROCHELLE: hject to form

24 THE W TNESS: Again, you're asking ne

25 about an inductor in an abstract way or in terns
1[S|TFEEE 1341 Moreland Ave SE, Suite 2000 Page 11
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of the -- of the patent? Because | have -- |et
ne -- |let me show sonething here. Gve ne one
second.

So in paragraph 85 where | discuss about
| oop antennas are inductors, | explain that | oop
antennas actually are inductors because they
have exactly simlar features.

So if you | ook at the paragraph, 85, you
have a couple of antennas, |oop antenna. These
are "Taniguchi's antenna one and two. Both
generate magnetic flux when a current flows
t hrough them And therefore are both inductors.
Every noving charge, flow of current, is
associated with magnetic field. And in
Tani guchi the supply of electrical current into
antennas one and two generate magnetic flux."

So that's the inductive behavi or.
| nductive behavior, as | have included in the
I ntroduction section of ny decl aration, neans
t hat you have conductors run by current and then
creating magnetic fl ux.

So supply of electric current into these
conductors, they generate magnetic flux. And
these magnetic flux is, in a sense, the

fundanental feature of both the | oop antennas

(ST
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1 and i nductors.
2 Even | ooking at the -- at the patent, we
3 di scuss the '430, going, for exanple, in colum
4 five, the line nine, so that's Exhibit 101.
5 There's discussion about a "mechani smthat
6 causes the radiated EMfield fromthe first
7 i nductor and then causes the EMfield to receive
8 sensitivity of the second inductor to be
9 reduced. "
10 So the performance of both | oop antenna
11 and i nductor of the feature of the | oop antenna
12 and inductor is simlar.
13 Q (By M. Warr) In your answer to ny
14  question about antennas, several tinmes you used the
15 phrase "nowadays." Were you referring to 2024, 2023,
16 2024 time frame when you used that phrase?
17 A | referred, as | clarified, fromthe tinme
18 for Wrld War 2 to now. So that's why | utilized
19 this. The only reason | use the term nowadays was
20  because now of today, or even in 2000 or even in '95
21 nmore and nore people becane aware of the antennas from
22 the public.
23 But these discussions, these features,
24 these principles, as | told you, existed even in Wrld
25 War 2 when the first loop antennas were installed in
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1 US battleship, in Mdway battle.
2 So if you ask about exact year, | would
3 say, like, 1943, 1945 was the first tine people start
4  tal king about.
5 Q So when you use the phrase nowadays,
6 you're covering 75 to 80 years history; is that right?
7 A Exactly.
8 Q Ckay.
9 A At least to Maxwell time. This is the
10 sort --
11 Q Par don ne?
12 A If you consider this effect was identified
13 by Maxwel | in 1965, 1950s nowadays.
14 Q In the context of the '430 patent, what is
15 inductance?
16 MS. LAROCHELLE: (hject to form
17 Q Let ne rephrase it. GCenerally speaking,
18 what is inductance?
19 A Ceneral |y speaking, is pretty nuch exactly
20 what | told you when | read the declaration. So
21 it's -- go back. |In paragraph 85, inductor is -- |et
22 me see. |s a structure where the supply of electrical
23 current generate magnetic flux.
24 And that's what | have stressed in ny
25 declaration, stressing why the | oop antennas are
1[S|TFEEE 1341 Moreland Ave SE, Suite 2000 Page 14
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1 inductors because they are conductive structures that
2 flowof current is associated with magnetic field and
3 generate nagnetic fl ux.
4 Q Do all wires have sone |evel of
5 inductance?
6 MS. LARCCHELLE: nbject to form
7 THE WTNESS: Are you asking again
8 abstractly?
9 Q (By M. Varr) Yes.
10 A Because if | go back to the introduction,
11 when | talk about the Lanslow [phon.]. Let ne figure
12 it out.
13 If you go to paragraph 24, all of -- it
14 says that "the strength of a magnetic field is
15 directly proportional to the anount of current flow ng
16 through the wire inductor and inversely proportional
17 to the distance of the wre."
18 And "the direction of the nmagnetic field
19 generated by the wire conductor can be described in
20 accordance with the right-hand rule.”
21 And that's shown in Figure 22.14 on here.
22 And, also, if | can go up. If | can goto
23  Finkenzeller reference in paragraph 23, "Every noving
24  charge or flow of current is associated with a
25 magnetic field."
1[S|TFEEE 1341 Moreland Ave SE, Suite 2000 Page 15
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1 Now, this current, in order for these
2 oObservation to have a practical nmeaning, this current
3 has to be an AC current. | mean if you have DC, then
4 the magnetic field is very |ow.
5 But as | show in paragraphs 23 and 24,
6 conductors run by current create magnetic field. And
7 every noving charge flow of current is associated wth
8 magnetic field, as shown in Figure 4.1 in paragraph
9 23
10 Q Does the amount of inductance depend on
11 the geonetry of the wre?
12 MS. LAROCHELLE: (hject to form
13 THE WTNESS: Can you be nore specific?
14 Because you' re asking, again, in abstract way
15 of -- | guess that's an abstract way question,
16 simlar to what I'mteaching. Can you repeat
17 t he question?
18 Q (By M. Warr) Let ne try -- if | can
19 rephrase the question.
20 If -- does the inductance increase as the
21 length of a wre increases, all else being equal?
22 MS. LARCCHELLE: Onbject to form
23 THE WTNESS: Again, not in the -- not
24 considered in '430, but just in abstract way,
25 there are different factors controlling the
1[S|TFEEE 1341 Moreland Ave SE, Suite 2000 Page 16
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1 anmount of inductance.

2 So if you try to design an inductor, and

3 even in 2000 there were a | ot of quasi-static

4 design tools to do that.

5 But typically you consider three main

6 paraneters. One paranmeter is the nunmber of

7 turns. So typically whenever you have nore

8 turns, you have a larger value of inductor.

9 That's factor nunber one.

10 Q (By M. Warr) Can | interrupt you just

11  there? Wen you say increase the nunber of turns, so
12 we have a clear record, when you use the word "turns,"
13 what are you referring to?

14 A There are different configurations of

15 inductors. One could be a single loop. There are

16 inductors as well with different nunber of |[oops. And
17 there are different configurations of these.

18 There are configurations where you coul d
19 have sone external |oop then connected to sone

20 internal |oops. For exanple, simlar to what's given
21 in Exhibit 1008 of Raghaven or -- and in this case,

22  for exanple, you could have | oops enbedded to one into
23 another, tied, conbined different ways. So that's one
24  configuration.

25 There are other configurations where you
1[S|TFEEE 1341 Moreland Ave SE, Suite 2000 Page 17
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have different shapes, |ike serpentine and all of
t hese.

But | woul d say consideration nunber one
has to do with the nunber of the -- of the |oops. So
you coul d have an external |oop, and then you coul d
have nore | oops, one within the other. That's
consi derati on nunber one.

Consi derati on nunber two, to answer your
question, because the answer is not so sinple,
ot herw se everybody woul d have the perfect inductors.

Consi derati on nunber two is sonething we
call the quality factor of your inductor. And as
everybody knows, no inductor is perfect. No matter
how good your process is, no matter whether you
utilize the cleanest possible process with very lowin
the normative gate size, still you are having limting
factors to how close to ideal an inductor is.

For exanple, the value of inductance you
asked before, one factor is the nunber of [oops. The
second factor is how nmuch this value is reduced by
parasitic capacitance.

Q How much - -
A How much this inductance val ue, the
effective inductance value is affected by parasitic

capacitance.

(ST
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1 Q When you say parasitic capacitance, how
2 are you using that tern? How do you define that ternf
3 A | believe | have defined this in ny
4 declaration. Gve nme a second to open this up
5 So in paragraph 243 that -- | have
6 stressed this issue. | stress that "Qoi explains that
7 the quality factor of an on-chip inductor is seriously
8 affected by three major conponents, crossover
9 capacitance, capacitive coupling, the capacitance
10 between the spiral and the substrate, and then the
11  substrate capacitance."”
12 So -- and that was -- | nean, this
13 capacitive effect was one of the reasons for the
14 introduction in 1998 by a group in Toronto of
15 symmetrical spiral inductors.
16 And that's what | have stressed in 243
17  paragraph on ny declaration saying that "For the sanme
18 inner dinension, wdth, spacing, and nunber of turns
19 of a spiral inductor, the symmetrical spiral inductor
20 needs one |less overlap than the traditional,
21 non-symetrical spiral inductor. And as such, the
22  capacitance caused by the overlaps wll be 1/n tines
23 smaller than that in the non-symmetrical spiral
24 inductor."
25 And the reduction in capacitance utilized
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1
2
3
4
5
6
7
8
9

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

in symmetrical inductors results in enhancenment of the
overall quality factor.

So | was actually physically present in
' 98 when they announced that at the | PP International
Symposium They're the first, let's say, symetrical
| nduct ors.

And this capacitance, if you think in
practice this capacitance effectively reduces the
| nductance. So it makes you having or required to
have nore turns, larger area, and nore difficult to
place it in some circuitry.

That was factor number two. And the
quality factor also involves not only the capacitance,
as | covered before, the three capacitive factors, but
al so includes the inpact of the finite conductivity of
t he conductor you utilize.

So nost of the tines utilize copper
Lately, and | would say after '95, people started
testing as well gold and silver. But I'll say the
majority of the practical conmercial systens utilize
copper.

And copper conductivity, 5.8 by 7 sienens
per neter, causes significant |oss of power.

So if you think in terms of an equival ent

circuit of inductor, and that's what you have to
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1 utilize to optimze the effective val ue of inductance
2 you asked ne in the beginning, the equivalent circuit
3 wll have an inductor, a capacitor, and a resistor.
4 And that's exactly what's the equival ent
5 circuit as well of the -- of the loop antenna if you
6 |ook at the references.
7 So first paraneter for the overal
8 inductance value, the nunber of turns, nunber two is
9 the quality factor, Q And the third factor has to do
10 also with the frequency of operation and also the --
11  the size.
12 So typically trying to find the overal
13 value of an inductance is not a very straightforward
14 case. And that's why people are utilizing sinulation
15 tools. There being -- at the time of '430, even if
16 you look at my CV, were very heavily involved in
17  enbedded passives because | was participating in the
18 Package and Research Center. They are Nati onal
19  Science Foundation, Package Research Center of Georgia
20  Tech, which was exactly focusing on optimzing, as we
21 called, passives.
22 And inductors was one of the major focal
23 points of ny effort, since it is very well known in
24  inductors are bul ki est passives, pretty nmuch on every
25 RF circuit tree.
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1 Now, there is a third parameter, as | said
2 in the beginning, and the third paranmeter that control
3 the overall inductance of an inductor or a |oop
4 antenna -- that's used interchangeably. But the third
5 paranmeter is the presence of magnetic materials
6 nearby.
7 So | remenber in '99 or 2000 when we were
8 analyzing loads of, let's say, cell phones
9 applications or applications enabling, | would say,
10 the first commercial gadgets above 1.9 gigahertz. W
11 saw that nore and nore people were utilizing ferrites.
12 So --
13 Q Were utilizing? Pardon nme?
14 A Ferrites, ferrites, nmagnetic materials.
15 Like iron oxide or sonething simlar to this one.
16 So to increase the inductance or decrease
17 the inductance, there are different tricks you may
18 apply. Tricks having to do, as we said, with the
19  nunber of tests. That was the easiest one, but in a
20 sense that was the nore brute force.
21 Nunber two was the quality factor base.
22 S0 you had to come up with topol ogies, nostly
23 symetrical, | would say, after '98.
24 And the third one was the gane of cost and
25 ferrites because if you were laying the inductor on
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1 top of aferrite or a ferritic layer on top of sone
2 semconductor die, then you could have a very high
3 inductance for a very snall nunber of | oops.
4 So different tricks. That really depended
5 on what was available, how would you like to treat the
6 cause, how would you like to treat the application as
7 well.
8 Q It sounds |ike you have Exhibit 1003, your
9 declaration, open on your conmputer; is that correct?
10 A That is correct.
11 Q Ckay. Did you prepare that declaration
12 yourself?
13 A | prepared -- the declaration reflects ny
14  technical opinion. The first draft of the declaration
15 was devel oped in conjunction with the attorneys, who
16 did nostly the fonts, the structure, and they provided
17 sone information about the |egal terms because |I'm not
18 a | awyer.
19 So I have becone famliar with sone of
20 these ternms. But this declaration reflects ny
21 technical opinions and only ny technical opinions.
22 Q If I can direct your attention, please, to
23  paragraph 31 on page 16.
24 A G ve me one second. You said the
25  paragraph 31?
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1 Q 31 on page 16.
2 A Ckay. Yes, | have it in front ne.
3 Q Ckay. Directing your attention to the
4 |last sentence above the two figures there or the
5 figure there, you tal k about the magnitude of the
6 coupling depends on the geonetric di nensions of both
7 loops inrelation to one another and the magnetic
8 properties of the medium
9 Do you see that?
10 A Yes, | do.
11 Q And it's your reference to the --
12 A Fi nkenzel | er.
13 Q Par don ne?
14 A That's Finkenzeller. Reference is one of
15 the nost commonly used references.
16 Q Do you have an understanding -- the
17 reference to properties of the nedium does that mean
18 the material that is used to nake the | oop?
19 A There --
20 MS. LAROCHELLE: (bject to form
21 THE WTNESS: So tal king about the nmedi um
22 and this was just a schematic. An exanple here,
23 very generic one, with the conductor loop with
24 area A2 and area Al. Again, that's an abstract
25 one tal king about the physical principle.
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1 Wien | refer to the term magnetic
2 properties of the nedium depend on environnment
3 coul d nean a coupl e of things.
4 So one thing has to do the presence or
5 | ack of presence of magnetic material | referred
6 before, like a ferrite.
7 So capacity is well known of ferrites
8 I ncreases the effective magnetic perneability of
9 the system and can narrow the spread of the
10 magnetic lines. And also ferrite beads are
11 commonly utilized to shield cl osely spaced
12 coils.
13 | would say that has been the way that
14 I nductors in the old-style radi os were shi el ded
15 fromone another utilizing ferrite beads or
16 ferrite layers isolating one fromthe other.
17 And that's how you could treat and so on.
18 So one way you could think of the nedium
19 Is this one, the presence or |ack of presence of
20 magnetic materials. And that's the nmain
21 par anet er because nmagnetic materials are the
22 ones affecting very drastically the density of
23 the magnetic lines and al so the concentration of
24  the overall magnetic field specific directions.
25 So that's the main paraneter, | would say.
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1 And not only for the mediumin between the two
2 | oops. That's why | said it's not only the
3 medi umin between the |oops but also the
4 presence or |ack of presence of a magnetic
5 material as a substrate of the coils.
6 As we said before, one of the nost common
7 consi derations for the inductance determ nation,
8 for the effective inductance val ue determ nation
9 I's the use of magnetic filnms under or above the
10 coil. So that was what | nmeant by the
11 properties the medi um
12 Q (By M. Warr) And in that same sentence
13 the reference to geonetric dinensions of both |oops,
14  does that refer to the physical size and shape of the
15 | oops?
16 MS. LAROCHELLE: (hject to form
17 THE WTNESS: Tal king, again, in genera
18 about the magnetic coupling, describe the
19 magneti c coupling physically described in 31 so
20 detected by anpere. You refer to the dependence
21 of the magnitude of the coupling flux on the
22 geonetrical dimensions of both |oops to one
23 anot her.
24 Now, we're tal king about geonetrica
25 di mensi ons neans that -- again, many different
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things. One thing has to do with the di nensions
of the | oops conprising the inductor as a
function of the frequency of operation.

So keep in mnd, especially in

1

2

3

4

5 el ectromagnetics, and that's sonething | al ways
6 stress inny first class with ny CE 4350 cl ass.
7 \Whenever we refer to geonetric dinensions of

8 sone el ectromagnetic structure |Iike the | oops,
9 we effectively refer to electrical |engths and
10 how they translate to a fraction of wavel ength
11 to the frequency of operation.

12 So whenever they use the term geonetric
13 di mensi ons, whenever Finkenzeller uses this

14 term he neans the dinensions of the | oop

15 expressed in electrical lengths for the

16 frequency of operations.

17 So it's sonething really inportant. |If
18 you tal k about geonetric dinensions of a |oop or
19 I nductor without giving a reference to the

20 frequency, that's absolutely usel ess.

21 But tal ki ng about the geonetrical |oops,
22 the geonetrical dinmension expressed as fractions
23 of electrical length, that is one of the --

24 that's one of the set of dinensions affecting

25 t he coupling.
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1 And |'m sayi ng that because this is
2 actually the foundation of el ectronagnet factors
3 working in different frequency.
4 I n 2000 one of the biggest chall enge was
5 to start spreading the upper frequencies to nuch
6 hi gher frequencies than before. So initially
7 all the major conpanies, what they did was they
8 got sone of their inductors. They just utilized
9 the sane di nensions, or they utilized sone
10 quasi-static solvers to mgrate to different
11 substrates.
12 So, for exanple, going froma PCB
13 substrate to a -- sone silicone or gas
14 substrate.
15 And then the nost inportant thing they
16 forgot was anytinme you do that, the only thing
17 you have to do is scale your dinensions. So
18 t al ki ng about geonetrical dinensions of both
19 | oops, one set of dinensions, as we said, is
20 geonetrical dinension of the |oops scaled to
21 electrical length fractions for the frequency of
22 operati on.
23 Nunmber two set of dinensions included in
24 this is possibly the spacing of the turns. So
25 you coul d say how wi de these conductors woul d
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25

your attention, please, to paragraph 53 of your

be.

Pretty nuch everybody knows that the
narrower you nmake sone conductor, the nore
difficult it is for the charges to nove and the
current goes down.

So the second set of geonetrical
di mensions had to do with the spacing of the
| oops, and the third set of geonetric di mensions
had to do, again, with dinmensions of your
package. And al so the dinensions of the
mounting structure.

Unl ess you utilize mans [phon.] | oops that
are realized on nenbranes, all have to be placed
on top of some substrate. This is required.
woul d say especially for the loops. Unless you
utilize the very old generation of |oops. W
utilized, for exanple, for the ships | saw
before, they were just wres.

But you have to -- now, for nost of the
comodities, then you have to nount themon a --
on a substrate. And there's a variety of
substrates that |oops, |oop inductors or |oop
antennas can with be realized onto.

Q (By M. Warr) Dr. Tentzeris, can | direct
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1 declaration. It starts on page 31.
2 A 53, yes.
3 Q In this paragraph you're discussing the
4  prosecution history of the application that led to the
5 "430 patent; correct?
6 A That is correct. | would say the
7 technical points of the prosecution. As | said,
8 could not understand the legal ternms. So that is the
9 technical points of the prosecution.
10 Q Fair enough. And in paragraph 53 you
11 refer to a reference FR-Acher; correct?
12 A That is correct.
13 Q If you go down to the top of page 32
14 towards the end of paragraph 53, there's a sentence
15 that reads, "Notably, applicant, PO did not contend
16 that the antenna of FR-Acher is not an inductor and
17 thus tacitly acknow edged that an antenna that
18 produces magnetic flux when current is applied to it
19 or that actuates in the presence of magnetic flux is
20 an inductor."
21 Do you see that sentence?
22 A Yes, | do.
23 Q And what did you nean with the phrase
24  "tacitly acknow edged"?
25 A | nean -- and that was ny technical
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1 opinion, and that's how a person of ordinary skills
2 wll translate this -- that the antenna given in this
3 reference the Acher -- give ne one second because ny
4  Adobe froze. So give ne a second.
5 So the Figure 4 -- the antenna, the figure
6 eight antenna shown in Figure 4 of FR-Acher and
7 actually the second antenna with an ei ght shape
8 wnding is an antenna in the vicinity of a single-Iloop
9 antenna, through which -- and alternate in magnetic
10 field.
11 So based on how | read it, the EP -- the
12  EP examner found that the second antenna 32 actuating
13 an alternative nmagnetic field and made it by an
14 inductor.
15 Now, you have a magnetic field. You have
16 an antenna 32, which intercepts magnetic flux created
17 by the antenna 30. And this is quite simlar, | would
18 say identical, to what's given in the '430 patent when
19 in colum you see -- colum five, line eight, radiated
20 infield fromthe first inductor and then the second
21 inductor has EMfield receive sensitivity. That's
22 exactly the sane.
23 So whenever | -- | discussed about the --
24 again, that's 53. So whenever | said tacitly
25 acknow edge that the antenna is an inductor, | just
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1 stress that an antenna that produces magnetic flux

2 when current is applied with or actuate in the

3 presence of magnetic flux is an inductor, as clearly

4 shown in both Acher and also in Patent '430.

5 It's the same physical effect where you

6 have radiation of magnetic flux and receiving of

7 magnetic flux.

8 But in ny opinion whenever you have this

9 referencein "430 | referred to for radiated EMfield
10 fromthe first inductor and received EMfield fromthe
11  second inductor, and then in Acher where you have one
12 antenna, the antenna 30 transmtting simlar to

13  nmagnetic field, and the figure eight 32 antenna

14 receiving this, this is the sane physical effect.

15 So they are -- no matter the term

16 utilized, it's the same component. Now, if we call it
17 inductor, if you call |oop antenna or figure eight

18 antenna is the sane one. So inductor and | oop antenna
19 are both inductors.

20 Q | mght have m sspoke earlier in ny

21 question. | suggested that you were discussing

22 prosecution that led to the '430 patent. | think that
23 was an error. You're talking about the prosecution of
24  EP3567614; correct?

25 If you need to go to paragraph 49 for
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1 reference, that's what I'm|looking at, sir.

2 A 49. Yes. So 3567614, reading the

3 description of and the clains of this patent, they

4 were simlar to -- they were quite simlar to the

5 patent '430.

6 And that's why | -- | came up with this

7 conclusion. So there was a single independent claim

8 at 3567614 tal king about the radi of requency

9 transceiver conprising the first inductor, which is

10 substantially synmetric about a symetry axis, first
11 inductor conprising termnals, first |oop, second | oop
12  where the first | oop and the second | oop are arranged
13  such that the current of the first loop travels in the
14 direction that is opposite to the current in the

15 second | oop such that el ectromagnetic field conponents
16 emanated fromthe first |loop also have opposite

17 directions and tend to counteract each other and where
18 the termnals are connected to the second | oop.

19 Now, going back to '430 and reading the

20 claimof -- the claimnunber one, again, you have an
21 inductor |ayout where you have a first inductor having
22 a reduced far field, first loop having a shape that is
23 substantially symmetrical about the first predefined
24 axis and a second | oop connected to the first |oop,

25 second | oop having a size and shape substantially
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1 identical to the first loop. Second |oop arranged
2 such that the magnetic field emanating therefromtends
3 to cast a nagnetic field emanating fromthe first
4 | oop.
5 So getting back to paragraph 53 and the
6 patent EP3567614, reading the claimof '67614, you see
7 afirst inductor. So you have an inductor. W'|
8 just call it the first inductor. That's substantially
9 simlar about the symmetry axis. You have two | oops,
10 a first loop and a second | oop, arranged that the
11 current in the first loop travels in a direction
12  opposite the current in the second |oop. That neans
13 an inductor with two loops in figure eight
14  configuration.
15 And t he second | oop have opposite
16 directions that tend to counteract each other, which
17 neans that the nagnetic field is to opposite
18 directions. \Werein the first loop is connected to a
19 second | oop.
20 So it's clearly an inductor conposed by
21 two loops, two |oops that are run from opposite
22 currents. And two loops -- and I'mreferring to the
23  EP patent, claimone.
24 So you have you two | oops run by two
25 currents going to opposite directions, creating
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magnetic fields in opposite directions.
So that's what's happening here. You have
a figure eight loop. And the Acher one is a figure

eight antenna. This is a detection device which

1

2

3

4

5 includes a single-loop antenna 30, which neets a

6 magnetic field, and then a second antenna, 32, again
7 conposed of two | oops connected to each ot her

8 substantially symretrical over one axis with current
9 going to opposite directions for the two | oops,

10 canceling the overall magnetic field.

11 So 32 actuates in an alternative nmagnetic
12 field. And the EP patent was, again, a figure eight
13 utilizing exactly the same physical mechani sm

14 Now, this conclusion that the -- let nme go
15 back to 53. The conclusion of 53, and that's ny

16 technical opinion, that PO did not contend that the
17 antenna was of Acher is not an inductor was sonething
18 that the PO did not contend was because the two figure
19 eight structures, one, the structure in the European
20 patent and the antenna 32 in Acher produced nagnetic
21  flux when current was applied to it, and actuates in
22 the presence of magnetic flux on an inductor.
23 So this was a generic concl usion,
24  depending on the simlar structures, simlar current

25 flow simlar nunber of interconnected coils to cause
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1 interconnecting with opposite current fl ux.

2 And, in general, |loop antennas. So sane

3 features, sane geonetry, sane operation

4 Now, even with differences between the

5 '430 and the European patent one, and | really thank

6 you for pointing to ny initial typo. So even with

7 mnor differences, this one does not change the fact

8 that you have a two-coil inductor, and you have a

9 figure-eight antenna that can be considered identical.
10 And they produce magnetic flux when

11 current is applied to themor actuate in the presence
12 of magnetic flux.

13 Q I's it your understanding that the clains
14 in EP3567614 are identical to the clainms in the '430
15 patent?

16 MS. LAROCHELLE: (hject to form

17 THE WTNESS: As | said before, ny

18 concl usi on given in paragraph 53 is based on the
19 fact that you have in the European patent an

20 I nductor made by two coils run by current in

21 opposite directions substantially symretri cal

22 over an axis. And that's the same thing for

23 Acher .

24 So they are independent of the fact of

25 having identical clains, and | cannot recall the
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1 exact clainms fromthe EP patent. | -- | have
2 expressed technical opinions for the clains |
3 di scuss here and the fact that the structure in
4 Eur opean patent claimone is a figure eight
5 I nductor, and the structure in Acher is a figure
6 ei ght antenna, |oop antenna. Do not depend on
7 clainms being ideal or simlar. They just depend
8 on the technical fact that you have a coi
9 antenna in the European patent and you have a
10 two-coi | antenna, European patent, two-coil
11 antenna in Acher.
12 One is calling it an inductor. The other
13 is calling it a figure eight antenna. They have
14 the same characteristics. They're the sane
15 features. And thus the figure eight antenna
16 termcoul d be used interchangeably with sone
17 I nductor of the generic formgiven in European
18 patent or in any other patent on the sanme field.
19 Q (By M. Warr) Do you know whet her the
20  Acher reference was directed to a noncontact
21  communi cation device?
22 MS. LARCCHELLE: Onbject to form
23 THE WTNESS: For this reference is --
24 have to stress that that's why | have not
25 expressed sonme detailed technical opinion in ny
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1 declaration. | skimed through these
2 references, and | focused on the nost inportant
3 points that I list in ny declaration.
4 Now, | focused on the physical effect, and
5 the nore inportant point in my opinion was the
6 use of these two antennas.
7 Now, in terns of the application, you nay
8 have to give ne the opportunity to review
9 thoroughly this reference. | cannot recall the
10 details. | nean, it's been al nost a year, and
11 the -- in nmy opinion the main point was they
12 were on -- so, like, in Figure 4, | cannot
13 recall the application.
14 If you would like to give it to neto
15 review now, that will be fine, but | cannot
16 confirmor refute what you' re saying.
17 We |ike to have quick break, five-mnute
18 break?
19 MR. WARR: You nust have been readi ng ny
20 mnd. | was just going to ask how you were
21 getting on. This does not have to be a
22 marathon. |If you'd like a five-m nute break,
23 that's fine.
24 THE W TNESS: Thank you so nuch.
25 MR. WARR:  (kay.
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1 THE WTNESS: Be back in five mnutes.

2 Thank you.

3 (Deposition in recess, 11:01 a.m to

4 11: 06 a.m)

5 Q (By M. Warr) Did you speak wth anybody

6 during the break about your testinony?

7 A Nobody.

8 Q Do you agree that the '430 patent is

9 directed to reducing nutual electromagnetic coupling
10  between inductors inplenmented on a sem conductor chip?
11 MS. LAROCHELLE: (bject to form

12 THE WTNESS: Let me -- asking ne

13 | ndependent clai mone, '430 clains an inductor
14 | ayout having reduced nutual el ectromagnetic

15 coupling conmprising the first inductor having a
16 reduced far field said first inductor conprising
17 the first [ oop having the shape that is

18 substantially symetrical about the first

19 predefined axis. The second | oop connected to
20 the first [ oop, said second | oop having the size
21 and shape substantially identical to the first
22 | oop, said second | oop arranged such that the

23 magnetic field emanating therefromtends to

24 cancel the magnetic field emanating fromthe

25 first loop to closely spaced term nal s connect ed
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of the subject matter of the '430 patent?

to the first loop will supply an electrica
current to the first and second | oops while
m nim zing magnetic field contributions fromthe
termnals in the second inductor position at a
predeterm ned di stance fromthe first inductor
wherein the nutual el ectronmagnetic coupling
between the first inductor and the second
I nductor is reduced as a result of the inductor
having a reduced el ectromagnetic field.

So this is the main point of the
| ndependent claimone. There is a dependent
cl ai mabout claimtwo, the inductor |ayout
according to claimone wherein said first
I nduct or and said second inductor are fornmed on
a single semconductor die. That's ny
under st andi ng.

Q (By M. Warr) That's your understanding

MS. LAROCHELLE: (hject to form

THE WTNESS: That's -- |let ne go back.
G ve me one second. Once again it froze.

MS. LAROCCHELLE: I'Ill just nake sure ny
formobjection is on the record. Thank you.

THE WTNESS: So it's giving ne the

abstract of '430. '430 discloses a nethod and
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system for reducing nmutual coupling between
resonators and inplenenting the sane on a single
sem conductor chip. The netal consistently
I nvol ved using inductors that are substantially
synmmetrical about horizontal and vertical axis
and providing current to the inductors in a way
so that the exact magnetic field conponents tend
to cancel each other by virtue of symretry.
I n addition, two such inductors nmay be
pl aced near each other oriented in a way so that
they use current in the second inductor due to
the magnetic field originating fromfirst
I nductor is significantly reduced. And
I nductors coul d have nultiple shapes, maybe
ei ght shaped, four-leaf clover shape, single
turn, nulti turn, rotated relative to one
anot her and/or vertically opposite related to
one anot her.
So that's what described in patent '430.
Q (By M. Varr) It |ooked to ne,
Dr. Tentzeris, that you were reading fromthe '430
patent when you just gave that response; is that
correct?
A Exactly, exactly. | wanted to be
accurate. That's why | read from"'430.

(ST

REPORTING
| HH B 1341 Moreland Ave SE, Suite 2000 Page 41

Wuse Atlanta, GA 30316 | 855.478.7376
ERICSSON EX2010


http://www.istreporting.com

Intel Corp v Telefonaktiebolaget Emmanouil M. Tentzeris, PHD 12/17/2024

1 Q And were you reading the abstract of the
2 430 patent?
3 A | was reading the abstract, vyes.
4 Q If we can go back to your declaration down
5 to paragraph 61 on page 35, please.
6 A 61 of page 35. Yes.
7 Q And this is in the section of your
8 declaration discussing claimconstruction; correct?
9 A That is correct.
10 Q And the first -- you see the table there
11 at the bottom of the page 35?
12 A Yep.
13 Q The first line itemas to claim1l talks
14  about the first inductor and second inductor on a
15 sem conductor die. Do you see that, sir?
16 A Yes, | do. That's claim11.
17 Q Ckay. And you're looking at a claim
18 construction order froman | TC proceedi ng; correct?
19 A Exactly.
20 Q And that ITC ruling determ ned the
21 preanble to Caim1l was limting. |[Is that your
22  under st andi ng?
23 A Yes, that's ny understanding. | don't
24  know the exact |egal meaning of this, as | told you.
25 But | can see, and | agree with the constructions.
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1 Q Do you agree that Claim 1l requires the
2 first inductor to be positioned on a sem conductor
3 die?
4 MS. LAROCHELLE: (bject to scope and form
5 THE WTNESS: What | describe in Caimll
6 I's a method of reducing nmutual electronmagnetic
7 coupling between the first inductor and the
8 second inductor on a sem conductor die.
9 So the first and second inductor are on
10 the sane sem conductor -- are on the
11 sem conductor die.
12 Q (By M. Warr) So as a person with your
13 academ c credentials, you would read that aiml1l to
14 require both the first and the second inductor to be
15 on the sem conductor die?
16 MS. LAROCHELLE: (bject to scope and form
17 calls for a |legal conclusion.
18 THE WTNESS: What is given on Claim1ll is
19 a first inductor and a second inductor on a
20 sem conductor die. That's what's given in
21 Caim1ll, and give ne one second to go back to
22 Caim11l and '430 to confirm
23 On a sem conductor die. So what's given
24 in Jdaimlis a first inductor and a second
25 I nductor on a sem conductor die.
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1 Q (By M. Warr) If you can go down to the
2 next page, please, the last -- in the sane table, the
3 last line itemregarding the reduced el ectromagnetic
4 field. Do you see that?
5 A Yes, | do.
6 Q After having studied the '430 patent, did
7 you have an understanding of what the reduced
8 electromagnetic field was?
9 MS. LAROCHELLE: (hject to form
10 THE WTNESS: As | have related in the
11 claim-- claimconstruction section, this table
12 we' re discussing right now, the I TC agreed and
13 adopted, said that the plain and ordinary
14 meani ng applies, which is the electromagnetic
15 field emanating fromthe first inductor is
16 reduced at a certain distance fromthe first
17 I nduct or where the second inductor is
18 posi tioned.
19 So that's the ITCclaim and | --
20 followed that in nmy anal ysis.
21 Now, if you are asking ne in an abstract
22 way, possibly I would have -- | woul d not
23 conpletely agree with this, not in the context
24 of "430. But the context of '430, | followthis
25 cl ai m construction.
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1 Q (By M. Warr) I'mgoing to --

2 Dr. Tentzeris, | have sone questions regarding the

3 Taniguchi reference, which is Exhibit 1005.

4 A Ckay.

5 Q Do you have that open on your screen, sir?

6 A | do. Let me go up.

7 Yes. That's the -- Exhibit 1005, isn't

8 it?

9 Q Correct.

10 A Ckay.

11 Q And you' ve studied Taniguchi in sone

12 detail; correct?

13 A Yes.

14 Q How woul d you descri be the teachings of
15 Taniguchi to sonebody who does not have your |evel of
16  skill?

17 That's a really bad question. |'m going
18 to rephrase it. M apol ogies.

19 I n your words, what does Tani guchi teach?
20 MS. LAROCHELLE: (bject to form

21 THE WTNESS: Let ne point you. So as |
22 have |isted in paragraph 63, overview of

23 Tani guchi, Taniguchi relates -- paragraph 64.
24 Tani guchi relates to a radi o gui dance antenna
25 for use in non-contact identification apparatus
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such as physical distribution systens,
el ectronic coupon tag systens and the |ike, a
data conmmuni cati on nethod and a non-contact data

conmuni cati on apparatus, which nmake use of such

1

2

3

4

5 ant enna.
6 Specifically, Taniguchi presents a radio

7 gui dance antenna in which the sum of nutual

8 | nduct ances of antennas is mnimzed.

9 And that's the general overview of

10 Tani guchi. | have included sone nore details in
11 t he paragraphs 65 and bel ow, addi ng sone details
12 about the |ayout of transm ssion | oop antennas
13 aimng for the sumof nutual inductances of

14 antennas to be small, given in paragraph 69, as
15 well as stressing the use of substantially

16 figure-ei ght shapes and di scussing three

17 different |ayouts, three different orientations
18 of the antennas in Taniguchi. And that's in

19 par agraph 69 and bel ow.

20 So Taniguchi is talking about, in a

21 nutshell, it's tal king about two | oop antennas
22 simlar to what we di scussed before to the

23 I nductors, and the target is to mnimze the

24 coupling, the magnetic coupling between these

25 two transmtter antennas for a variety of
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1
2
3
4
)
6
7
8
9

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

di st ances.

You have orientations that the antennas
are on the sane plane or on two sides in close
proximty, vertical proximty, sane plane, where
you have two antennas at horizontal proximty
and you have sone denonstrations of sone
potential applications or inplenentations.

So if you want to summarize in this case
you -- you have a patent that has a variety of
clainms, in ny opinion, and that's what |
expressed. My technical opinion here had to do
with the -- wwth sonme nethod to mnimze the
cross-talk or the magnetic coupling between two
different antennas that can be utilized as both
transmtter antennas or receiving antennas shown
her e.

And these -- these antennas can be
utilized in a variety of applications, as |
stressed i n paragraph 64 tal king about
noncontact identification for a very large
variety of formfactors.

You could see formfactors ranging from
physi cal distribution systens to electronic
coupon ticket systens or -- and then a variety

of di stances between the antennas. So what's
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happened here is you have a techni que here that
can be utilized for different formfactors going
fromlarge to very small.

And you wi Il have capacity stress in the
abstract radi o gui dance antenna, which neans you
have antennas that you can control the null and
the picks. So tal king about radio -- the nulls
and the picks.

So typically whenever of you have the term
of radi o gui dance antenna and i n general when
you have antennas, you can choose di stances,
angles, orientations that you can zero out the
wave and you can enhance.

So in reality what's happening in
Tani guchi's, you have a way of utilizing two
antennas at a distance ranging fromliterally
mcrons to neters that you can -- you mnimze
t he magnetic coupling between.

And there are other features. So | don't
want to spend tinme on this. Just -- but give
you a very brief listing of this. You have
figure-eight antennas that are substantially
symmetrical. You have antennas with variable
anmount of reduce magnetic coupling. You see

val ues of reduced magnetic coupling froma | ot
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of these pretty nuch. And you even have cases
of conmplete nulling, of conplete elimnation of
magnetic coupling in some of these cases. So
here.

Q I n Tani guchi, does antenna one have a near

MS. LAROCHELLE: (hject to form

THE WTNESS: Can you provi de ne sone
gui dance about the termnear field?

The reason |I'masking is because that's
sonething I would like to stress since we have
this discussion. Abstract-w se when we're
tal ki ng about near and far field, | did not -- |
don't think that '430 fits the scope of the term
near field.

So near field and far field, there are a
variety of definitions in general. And you can
find these definitions pretty much in any
ant enna book and even in any circuit design book
ri ght now.

But tal king about near field and far field
and even in the claimwe discussed before there
was nothing in the -- there was just a generic
formin the claimconstruction when it was

shown, like the termreduce far field.
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1 The claimsaid -- and that was in the

2 claimconstruction table, reduce el ectromagnetic

3 field at a certain distance fromthe first

4 I nductor. So this certain distance could be

5 anything utilizing this claim

6 So if you could provide ne sonme gui dance

7 what you nean by near field, | would really

8 appr eci at e.

9 But tal king about a certain distance, for
10 a far field that could be one centineter, one
11 kil onmeter, one mcron. So it's indefinite, in
12 my opi nion
13 Q (By M. Warr) In the context of
14  Tani guchi, can you determ ne whether antenna two is
15 positioned in the near field of antenna one?

16 MS. LAROCHELLE: (hject to form

17 THE WTNESS: Can you point ne to a

18 specific figure? There's a variety of --

19 Q (By M. Warr) Look at Figure 4.

20 A Figure 4. Ckay.

21 Q OF Tani guchi .

22 A You have Figure 4. So antenna one and

23 antenna two. In Taniguchi, and, again, | -- let me --
24  give me one second once again.

25 So tal king about Taniguchi, | -- in
USTLEETHE S Morsond s 5 Sk 2000 Page 0
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1 paragraph 84 where | wite the fact that the '430

2 patent does not provide guidance regarding the bounds
3 of the term"reduced far field."

4 And as | discuss in claimconstruction

5 section, inthe I TC case construed the nearly

6 identical termfirst inductor having a reduced far

7 field of claimone as reduced the el ectromagnetic

8 field at a certain distance fromthe first inductor

9 where the second inductor is positioned. And the

10 statement fromthe specification of the construction
11  provide no description into where the far field may be
12 located, including because there are no bounds to the
13 distance of the field fromthe inductor or the |oop
14  antennas we discussed before or distance of the field
15  between the inductor and position of any second

16 inductor for this limtation to be net.

17 So regardl ess of what the boundaries of
18 the far field nay be, Taniguchi discloses this term
19 for all figures because you nay consider this certain
20 distance for a far field for all these figures.

21 | mean, if you look at Figure 4, there is
22  some di stance between antenna one and two. There's a
23 certain distance. So according to this construction,
24  these two elenents can be considered to be in the far

25 field.
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1 And the sane thing if you | ook, for

2 exanple, at the detailed Figure 6C. There is distance
3 between the two antennas, which is a certain distance
4  between the top and the bottom | oop.

5 Figure 7A, 7B, there is a certain

6 horizontal distance between the two antennas, one and
7 tw. Figure 8C or 8B or 8A again, there's a certain
8 distance between the two antennas.

9 So utilizing this claimconstruction,

10 antenna two is at a certain distance from antenna one.
11  Since there's no gui dance about the scope of the

12 certain distance, | would consider this to be in far
13 field.

14 | woul d say Tani guchi discloses two

15 antennas in the far field, tw | oop antennas, two

16 inductors in the far field, one of each other.

17 Q | hate to bounce you back and forth

18  between Tani guchi and your declaration, but if we can
19 go back to your declaration, Dr. Tentzeris,
20 particularly paragraph 67, and nore particularly the
21 figure that appears on the top of page 40 of your
22 declaration, which is Figure 23 from Tani guchi .
23 A 67 you sai d?
24 Q Yes. Paragraph 67, which rolls over to

25 the top of page 40 of your declaration.
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antennas to create a nore conplex magnetic field to
I ncrease the communication probability with the tags

211, 212, and 2137

A Ckay. Yes.

Q And you see Figure 23 there; correct?

A Figure 23 with the red lines, yes.

Q Does Figure 23 show one way to conbine two

MS. LARCCHELLE: (nbject to form

THE WTNESS: G ve nme one second.

That's -- that's the -- one of the effects
shown in Figure 23. So what is shown here as is
stressed al so in Taniguchi, to achieve these
effect, the nutual coupling between the antennas
220 and 221 has to be mnim zed.

As it's stressed in Taniguchi, one of the
mai n points of this patent is typically when you
have the Figure 23 orientation, you have some
magnetic lines or nagnetic field fromone
antenna, let's say, transm ssion 221 radiated --
providing additional transm ssion to 222.

So one of the issues is, unless you are
very careful, and that's given in paragraphs,
let's say, ten and 11, and that's what | tried
to stress in ny declaration is, unless you have

mnimzed the nutual coupling between 221 and
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of the system are you referring to the ability of the

220, some of the magnetic |ines of 220 wll be
wasted to inducing an electro notor force of 221
effectively reducing the magnetic field of 221.

So pretty much that confirms what | told
you before, that the main target of Taniguchi is
to find a way or to propose a way that the
magneti c coupling between the two antennas, 220
and 221 will be mnimzed or reduced at a
certain distance,.

And obviously there's a certain distance
between the centers of 220 and 221. So
Tani guchi provides a technique to reduce
significantly the magnetic coupling between
these two antennas, a/k/a the nunber of nmagnetic
lines fromone coil to the other coil, from coi
220 to coil 221, and this way will lead to a
more efficient system So you're not going to
waste | ots of power.

So Figure 23 pretty much confirns what we
said before, that Taniguchi ains in reducing the
coupling between two coils, between two
I nductors in proximty in order to enhance the
efficiency of the system So --

Q (By M. Warr) And when you say efficiency
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1 antennas to communicate with the tags that are

2 depicted in Taniguchi's Figure 23?

3 MS. LAROCHELLE: (hject to form

4 THE WTNESS: | refer to the ability of

5 the inductors or |loop antennas to performtheir

6 function without wasting power or w thout

7 detrimental effects fromone to another.

8 There is a denonstration here of one

9 potential application and just one denonstration
10 of this optimzed placenent of two inductors

11 close to each other, two coils close to each

12 other, and for this enbodinent there's a

13 di scussi on about conmmunication with tags.

14 | nean, this one could be very different
15 case. You could have two filters. You could
16 have two wireless harvesters, lots of different
17 appl i cati ons.

18 As we show here, Taniguchi deals with a
19 whol e sl ew of different applications.

20 | would say ny opinionis -- and that's
21 why | expressed ny technical opinion of this is
22 the main port of this figure is very simlar to
23 what's given in patent '430. You have two

24 coils. You have two | oop antennas at a certain
25 di stance one fromthe other.
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1 And unl ess you are very careful, unless
2 you come up with a technique to reduce the
3 magnetic coupling between them the systemthat
4 wll rely utilizing those two inductors will
5 start suffering perfornmance-w se because they'l|
6 require nore power, maybe they will shift in
7 frequency, maybe you wi || have breakage and so
8 on.
9 So 101 and 103, they address the sane
10 probl em which nmeans we --
11 Q (By M. Warr) Wen you say 101 and 103,
12  what are you tal king about?
13 A | said '430 and Taniguchi. So that's what
14 | -- because | see on ny PDF with the nunber of the
15 exhibits, that's why.
16 Q Ckay.
17 A So they address the same problem So you
18 have inductors or |oop antennas placed close to each
19 other, and you have to find ways to mnimze, if not
20 reduce dranmatically, the coupling for -- to allow them
21 to performtheir functions as they are designed.
22 Q Do you have Exhibit 1005 open, Tani guchi?
23 A Yes, | do.
24 Q Coul d you go to Figure 3, please.
25 A Figure 3. Ckay. |It's there.
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1 Q And fromyour declaration | took away that
2 the enbodi nent of Tani guchi shown in Figure 3 is
3 consistent across the various enbodi nents of
4  Taniguchi, i.e., the sane plane or the co-planer
5 enbodinments; is that correct?
6 A That --
7 MS. LAROCHELLE: (hject to form
8 THE WTNESS:. -- and got a bit confused.
9 Q (By M. Warr) Ckay. Let ne back up a
10 little bit. Figure 3 shows two antennas; correct?
11 A Yes. Two -- | would say, so, two |oop
12 antennas or inductors.
13 Q Ckay. And in Figure 3, are those two | oop
14 antennas forned on the sanme plane? Do you know?
15 MS. LARCCHELLE: (nhject to form
16 THE WTNESS: | have to go back and check.
17 Just give ne one second.
18 Q (By M. Warr) Well, before you -- we'll
19 cone back to that ina little bit, Dr. Tentzeris, as
20 we go through the figures.
21 I n Tani guchi, is antenna two connected
22 electrically with antenna one?
23 A No el ectrical connection here based on
24  sone details in Figure 6, Figure 7, or Figure 8, there
25 is no electrical connection between these two
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1 antennas.
2 Q If I can direct your attention to -- 6,
3 since you just mentioned it, do you have that up in
4  your screen, sir?
5 A You broke off. Can you say that again?
6 Q Yes. I'msorry. Can we go to Figure 6,
7 since you just -- of Taniguchi since you just
8 nentioned --
9 A Yes, yes, yes.
10 Q And you have that up on your screen?
11 A Yes.
12 Q And does Figure 6 show a | ayer of
13 insulation separating antenna 101 and 102 -- excuse
14 ne -- antenna one from antenna two?
15 MS. LARCCHELLE: (nhject to form
16 THE WTNESS: Fromwhat is shown here, you
17 have antenna one being on one netallization
18 | ayer, then ten is an inductor. And antenna two
19 is at the second |ayer of netallization on the
20 ot her side of the inductor.
21 Q (By M. VWarr) In Figure 6 is it your
22 understanding that what is in Figure 6D, what is
23 labeled ten is a layer of insulation separating
24  antenna one and antenna two?
25 MS. LARCCHELLE: nhject to form
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1 THE WTNESS: Let me doubl e-check

2 So that's an insulator, if | amcorrect.

3 That's an insulator, the way it's described. So

4 the substrate ten -- and let me read nore in

5 this Figure 6.

6 That's a pl ate-shaped insulation 10.

7 That's what's described in paragraph 67 of

8 Taniguchi. So there is an insulating layer.

9 That's correct.

10 Q (By M. Warr) And, again, |ooking at

11  Figure 6A through E, it shows antennas one and two as
12 overl apping each other; correct?

13 A Can you define the term overl appi ng?

14  Because these are -- these are sone generic

15 schematics. So relative dinensions are not

16 represented here.

17 For exanple, if you |ook at 6D, the sizes
18 are different. The way | look at this is you have one
19 antenna, for exanple, like the antenna on Figure 6B,
20  which has two loops. And that's substantially

21  symmetrical over an axis. You have, |ike, two hal ves,
22 so the two | oops are substantially simlar in size and
23  area.

24 And you have an orientation of an antenna
25 given in Figure 6B that the currents run in opposite
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1 directions of the bottomand the top | oop producing

2 some cancelling magnetic field.

3 So that's what you woul d exclude from

4 Figure 6B, which is the antenna you want to mnimze

5 the interference of.

6 And you have two termnals, close the

7 space. So nowthe relative size between the top and

8 the bottomantenna is -- is an open-ended question.

9 So --

10 Q When you say the top and the bottom

11 antenna are you referring to antenna one and antenna
12 two?

13 A Exactly. Sorry for doing that. So the

14 antennas from Figure 6B and Figure 6E. So the

15 relative size of these two antennas is -- is quite

16  generic.

17 So you're going to have simlar sizes,

18 different sizes. That really depends on the

19 application. | nean, the only -- | would say the main
20 feature you can see here is just the fundanental

21 features of Figure 6B, which is the potential source
22  of magnetic coupling.

23 And that's what we said, having to do with
24  the number of coils, the synmmetry, the fact that they
25 are two halves, the two close-in-space termnals and
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1 the opposite running current. | would say that's --
2 that's what | would take out of this as a person of
3 ordinary skills.
4 Q Can | ask you to go up to Figure 5
5 please, of Taniguchi.
6 A Figure 5. kay.
7 Q And is Figure 5 a nore rudinentary
8 depiction of what's shown in Figure 6A through E --
9 MS. LAROCHELLE: (hject to form
10 Q (By M. Warr) -- as far as the
11 orientation of antennas one and two?
12 A Again, that's a very generic expression
13  because if you go to Figure 5 and go to the
14  description of Figure 5 -- let nme go up.
15 So in Figure 5 the whole point of this is
16 showing the state -- paragraph 65 of Tani guchi .
17 Figure 5 shows the state in which many |ines of
18 nmagnetic flux nake interlinkage with different tags
19 and lines of nagnetic flux nake interlinkage with tag
20 212, which has been put in this state of favorable
21  communication with antenna one and exceedi ngly weak.
22 So whenever you | ook at Figure 5, what
23  woul d take out was there are two -- two antennas.
24  Antennas, antenna one and antenna two, and, again, the
25 information | would exclude is just the information of
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havi ng one antenna which is nmade out of two | oops,
like a figure eight antenna. That's the antenna one.

And you have a second antenna, a second
| oop antenna or a second inductor, two, that is placed
in a configuration of the same plane or parallel
plane. That's what | would exclude out of this
I nformation.

Now, dinensions, relative orientation, al
of these would depend at sone nore specific
schematics, like Figure 6, 7, or 8. Because, | nean,
you' re asking me about orientation, and tal king about
orientation of an inductor, as | have witten in ny
declaration, again, it's atermthat's not defined in
' 430.

There is reference to orientation, but
there is no specific definition of orientation, and
that's how, for exanple, | have sone sections on ny
decl aration about orientation.

So looking at this Figure 5, | nean, |
cannot give you an answer about orientation. That's
sonething to be seen by specific schematics |ike
Figure 6, Figure 7, Figure 8 where you can see clearly
the term nals.

The way | followed in ny technical

analysis in terms of the orientation -- just give ne

(ST
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one second just to point you to the right paragraph.
Li ke in paragraph 299, that's what | used
as the resource --

Q Pardon nme if | -- you said paragraph which

1

2

3

4

5 one?
6 A 299 of ny declaration.

7 Q O Exhibit 1003?

8 A Exhibit 1003. So if you could go to

9 paragraph 299, | refer to the orientation.

10 addressed and expressed technical opinions in ny

11  decl aration.

12 So 299 says, "If the positioning of the
13 termnals and the direction of current flowin and out
14  of the inductor determnes orientation." So that's
15 what | define orientation. Oherw se orientation

16 could take different meanings.

17 And as it is -- | triedreally hard to
18 find sonme guidance about this termorientation in

19 "430. | could not find any.

20 So this is the coomon person of ordinary
21 skill orientation way, which has to do with the

22 direction of the current. This is sonething that's
23 typically excluded when you see the schenatic of your

24 | nduct or.

25 And that's why | pointed you to Figure 6,
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7, or 8 | mean, if you look at Figure 5 you showed
me, | cannot even see where the -- where the termnals
or the flowdirection. So | cannot tell you anything
about orientation.

| can tell you that these two inductors or
these two | oop antennas are placed on the sane pl ane
or parallel plane, but that's all | can say.

Q And in Figures 6, 7, and 8 of Tani guchi,
antennas one and two are on the sanme plane or
co-planer, and these figures show the antennas to
be --

A Either on the sane or in different
orientation.

Q But they're aligned in generally the sane
way or they could be offset, but the center of antenna
one is usually consistent with the center of antenna
two; is that correct?

MS. LAROCHELLE: (hject to form
THE WTNESS: In this case -- let nme see.

So if you go back to ny declaration, paragraph

163, for exanple, referring to Figure 7, the

antenna two is placed concentrically within

antenna one such that the two antennas share a

common horizontal, vertical, and z-axis. And

the concentric arrangenent is necessary to

(ST
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1 achi eve zero nmutual inductance between the

2 ant ennas.

3 And simlarly, in paragraph 166 for

4 Figure 7, the inductor |ayout of each enbodi nent
5 has reduced nutual EM coupling by virtue of

6 ei ght - shaped configuration of the antenna, and
7 the antenna two i s positioned concentrically

8 w th antenna one.

9 And the sane thing for Figure 8 in

10 paragraph 184. So you have a concentrical -- a
11 concentric placement of the -- of the coils in
12 thi s case.

13 Now, one thing | have to stress has to do
14 that you have a concentric placenment shown

15 there. Now, in the -- in the clainms of

16 Tani guchi, there is no specific -- let nme --

17 give me one second.

18 There's no listing of concentric, and

19 t hese are sone denonstrations, | would say 6, 7,
20 and 8 to denonstrate the idea of Taniguchi. So
21 for 6, 7, and 8 you have a concentric pl acenent
22 of these -- of these coils or these antennas.
23 Q (By M. Warr) Does that concentric

24  placenent of antennas one and two as shown, for

25 exanple, in Figure 6 of Taniguchi have an inpact on
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1 the amount of reduced nutual inductance between
2 antenna one and antenna two?
3 MS. LAROCHELLE: (hject to form
4 THE WTNESS: As | stressed in these three
5 paragraphs in ny declaration, the concentric
6 pl acement |eads to a significant cancellation of
7 mut ual coupl i ng.
8 So if you go to page -- to paragraph 163,
9 | list that the concentric arrangenent is
10 necessary to achieve zero nutual inductance
11 bet ween t he ant ennas.
12 Now, | stress the fact of zero nutual
13 I nductance. So concentric arrangenent achieves,
14 theoretically, zero nutual inductance. Even if
15 you are -- even if you are slightly off
16 concentric, then utilizing a figure eight
17 antenna with symmetrical characteristics.
18 That's well-known in -- in the antenna work.
19 Then even if you are off concentric
20 pl acenent, still that would achieve a nuch | ower
21 mut ual i nductance.
22 But concentric arrangenent is necessary
23 because theoretically you' re going to get zero
24 mut ual inductance. That woul d be the ideal
25 case.
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1 And that's how Tani guchi has chosen this,
2 just to show that for this placenent you can
3 i deal |y have zero nutual inductance.
4 But if you have an antenna, which is
5 figure eight, you would still have a nuch | ower
6 mut ual i nductance at the predeterm ned di stance
7 fromthe figure eight antenna. It would just
8 not be zero. It would be [ower maybe by 20, 30,
9 40, 40B as well. So that's --
10 Q (By M. Warr) | lost part of your |ast
11  answer, Dr. Tentzeris. Could you repeat it for ne,
12 pl ease?
13 A No. What | said is concentric placenent
14  of one coil, one loop on top of each other would
15 theoretically lead to an ideally zero nmutual coupling.
16 So | would say that woul d be the best --
17 the absolutely best case scenario due to the
18 cancellation, due to coupling cancellation.
19 Now, even non-concentric placenment would
20 lead -- even slightly off, would lead to sone reduced
21 coupling as the figure eight coils or inductors, they
22 tend to cancel magnetic field for the two individual
23 |l oops, even for arbitrary placenment, not on the top,
24 but even left and right.
25 So even if you had a second antenna not
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1 being placed concentric, maybe placed, | would say, at
2 sonme other points, still the use of these figure eight
3 antennas stressed in Figure 6, 7, and 8 would lead to
4 a lower magnetic coupling, just not zero. Concentric
5 means zero, which would be the ideal case, the optinmm
6 case, if you wanted to conpletely elimnate the inpact
7 of magnetic coupling.
8 Q If we could go back to Exhibit 103, your
9 declaration, paragraph 82 starting on page 54.

10 A That's 82?2

11 Q Par agr aph 82.

12 A Ckay. 82, yes.

13 Q And this is where you start discussing

14 I ndependent Claim20 of the '430 patent; correct?

15 A Yes, that is correct.

16 Q And do you understand -- scratch that.

17 Did you al so | ook at I ndependent Clains 1
18 and 11 of the '430 patent?

19 A Yes.

20 Q And is it true that there are simlar

21 claimlimtations as one |ooks at Caim1l, Caim1ll,
22 and Caim20? There are sone differences, but there
23 are some common el enents; correct?

24 MS. LAROCHELLE: (hject to form

25 THE WTNESS:. Looking at these clains,
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1 there are sone simlarities. There are
2 differences. So, for exanple, sonme of themtalk
3 about layout. Sone of themtalk about the
4 technique itself. So | would say there are
5 simlarities and differences.
6 Q (By M. Warr) Looking at Caim 20 on page
7 54, for exanple, 20A tal ks about a first |oop. Do you
8 see that?
9 A Tal king about a first |loop, yes. You're
10 tal king about 20A, is it?
11 Q Correct. And Clains 1 and 11 also talk
12  about a first loop. And ny questionis did you --
13  does your discussion of the first loop in Claim20
14 also apply to the first loop [imtationin Cains 1
15 and 11?
16 A So the question, just to clarify, because
17 daim20 has a preanble and then three different
18 parts. So first |oop having a shape substantially
19 symmetrical above the first predefined axis, a second
20 1 oop having the size and shape substantially identical
21 to the first loop, and then second | oop arranged at
22 the magnetic field therefromtends to cast a magnetic
23 field emanating fromthe first |oop
24 So you'll have a second | oop and then two
25 closely spaced termnals connecting to the first |oop
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1 for supplying electrical current to the first and
2 second | oops while mnimzing magnetic field
3 contributions.
4 Let nme read the other two because | have
5 torefresh. So --
6 Q |'"'mnot trying to make this too difficult,
7 Dr. Tentzeris. But later on in your declaration when
8 you're discussing, for exanple, Caim1l you oftentines
9 refer back to your discussion of simlar claim
10 Ilimtations in Caim?20.
11 A Yes. So what | amsaying here is, for
12 exanple, Caiml1l adds the limtation for
13  sem conductor die.
14 Now, in tal king about the main
15 orientation -- that's why | wanted to check the
16 daim1 because, again, you have first conductor wth
17 reduced far field, first |oop having a shape that's
18 substantially symetrical about the first predefined
19  axis.
20 The second | oop connected to the first
21 loop having a size and shape substantially identical
22 to the first loop, two closely spaced termnals
23 mnimzing magnetic field.
24 So up to this point, the structure of the
25 first inductor is simlar to Claim20 the way | | ook
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at this.
Now, for the second inductor |et ne | ook
at the Claim?20 because it's -- so Claim 20 does not

refer to a second inductor, for exanple. Both of

1
2
3
4
5 them-- now, Caiml, for exanple, is talking about
6 reduced nutual electromagnetic coupling. And then the
7 first inductor having a reduced far field.

8 | nean, daim20 says the whol e inductor

9 has a reduced far field, quite simlar.

10 And then tal king about the two |oops. So

11 shape, substantially symetrical, shape substantially

12 symmetrical. Second |oop size and shape

13  substantially -- second | oop, second connecting -- and
14 then the other difference | would stress between

15 Claim?20 and Caim?21 is the connection of the two

16 loops. So | would say the nain difference is a second
17 |l oop connected to the first | oop.

18 | mean, | don't -- unless I m ssed

19 sonething, | don't see in Claim20 the second | oop

20 connected to the first |oop.
21 Yeah, | do not see any point about the
22 connection of the first and the second |oop. So

23 Caim1l teaches the second | oop connected to the first

24 | oop shown here. That's nentioned for C aim 20.
25 And actually it's quite interesting
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1 because, again, | feel that -- it's ny opinion that

2 '430 does not teach a way to connect the second | oop

3 tothe first |oop.

4 So, in ny opinion, again, that's --

5 there's no nention of the scope of connection.

6 nmean, | could not see anything about the connection of

7 the second loop to the first | oop except fromthe

8 listing in Caiml.

9 | assune the connection of the -- of the
10 second |loop has to do with the current flow, but there
11 is no reference, no teaching of the connection of the
12 first and the second loop. | looked all of the -- al
13 the figures.

14 And apart fromFigure 2 in '430 that shows
15 two connected |oops with a zigzag line, | could not

16  see anything.

17 So | would say the answer is the |oop

18 descriptionin 1l and 20 is simlar with the nmain

19 difference on the connection of the first and the

20  second.

21 We can have a break?

22 Q Coul d you give ne five or ten mnutes?

23 There's a few questions, and then it's a natural spot
24  for us to break, if that's okay with you.

25 A No problem Please keep on going.
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1 Q If we can junp down to paragraph 84 of
2 your declaration, please.
3 A Yes. Paragraph 84, yes.
4 Q And this is talking about that reduced far
5 field again; correct?
6 A Exactly. That's what |'m stressing, that
7 1 don't see any guidance for reduced far field '430
8 patent.
9 Q So if -- so as | understand your
10 testinony, the '430 patent does not provide guidance
11  regarding the reduced far field claimlanguage. 1Is
12 that what you're telling ne?
13 MS. LAROCHELLE: (hject to form
14 THE WTNESS: | said discussed. |TC
15 construed the nearly identical term first
16 I nduct or having reduced far field as reduce the
17 el ectromagnetic field at a certain distance from
18 the first inductor.
19 But there's no description on the site of
20 where the far field nay be |ocated because there
21 are no bounds to the distance of the field from
22 the inductor or the distance of the field
23 between the inductor and the position of the
24 second inductor for this limtation to be net.
25 But regardl ess of what the boundary is,
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1 Tani guchi discloses this termto the extent
2 that's described in the patent specification as
3 we di scussed because the second antenna, the
4 second | oop antenna, second loop coil, they're
5 at a certain distance fromthe first antenna,
6 first coil.
7 And ' 430 teaches where it's to reduce the
8 el ectromagnetic field at a certain distance from
9 the first one at the distance that antenna two
10 I's | ocated.
11 Q (By M. Warr) So are you telling me you
12 were able to reach the conclusion that Tani guch
13 discloses the reduced far field, even though you don't
14  know what the boundaries of that reduced far field
15 are?
16 MS. LAROCHELLE: (hject to form
17 THE W TNESS: Reading the docunents,
18 reading '430 patent, there is no guidance. And
19 then following the claimconstruction about the
20 reduced far field term which means reduce the
21 el ectromagnetic field at a certain distance,
22 | -- it's ny opinion that Tani guchi discloses
23 this term because it discloses a reduced
24 el ectromagnetic field at a certain distance from
25 antenna one fromthe | oop antenna or antenna
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1 one, which represents the first inductor
2 And Tani guchi's doing that for a variety
3 of topol ogi es where the second inductor is
4 posi tioned, exanples of which are given in
5 Figure 6, 7, or 8.
6 Q (By M. Warr) Do you have an opinion as
7 to whether that boundary for the far field will vary
8 depending on the orientation of antennas one and two?
9 MS. LAROCCHELLE: (Object to form
10 THE WTNESS: Again, is it an abstract
11 question or a question under the patent '4307?
12 Q (By M. Warr) Let nme rephrase the
13  question.
14 In the context of the '430 patent, wll
15 the boundary of the far field vary depending on the
16 orientation of the two clained inductors?
17 A | would point you to the sanme paragraph,
18 paragraph 84, in the claimconstruction. Expressing
19 reduced -- as reduced far field, the reduced field at
20 a certain distance fromthe first inductor
21 So no matter what the orientation of the
22 antennas w Il be, and we discussed about the issues
23 about the termorientation before.
24 | pointed you to another |ack of guidance
25 about the orientation in '430 in ny convention -- in
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my report.
So -- but leaving that apart, again,

Figure 6, Figure 7, Figure 8, which shows antennas in

a variety of relative orientations still in all three

at a certain distance.

1

2

3

4

5 configurations, the electromagnetic field is reduced
6

7 Now, are there values of the certain

8

9

di stance? Are there specific variations? | need to

know the frequency. | need to know the inductor size.
10 | need to know the -- the material of this inductor.
11 So | cannot give you an answer in this.

12  The only answer | can give is that Taniguchi teaches
13 reduced field at a certain distance fromthe first
14  inductor or the first loop. That's all | can exclude

15 fromthis.

16 MR. WARR: This is probably a | ogical spot
17 for a break if you're hungry. Want to take a

18 hal f hour or 45 mnutes or hour for lunch. It's
19 purely up to you.

20 THE WTNESS: That's fine. 45 m nutes.

21 MR WARR  Cone back at 1:00 Eastern?

22 THE WTNESS: Conme back at 1:00, sure.

23 MR, WARR: 1:00 Eastern. Ckay. Very

24 good.

25
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1 (Deposition in recess, 12:14 p.m to
2 12:58 p.m)
3 Q (By M. Warr) Dr. Tentzeris, do you
4 understand you're still under oath?
5 A Yes.
6 Q And did you speak wth anybody over the
7 lunch break about your testinony?
8 A Nope.
9 Q Ckay.
10 A As | told you, there's nobody in the
11 buil ding.
12 Q Pardon ne?
13 A There's nobody in the building.
14 Q Can you get Exhibit 1001, the '430 patent
15 open, please.
16 A Ckay.
17 Q And coul d you go to page 12, specifically
18 Caim1l of the '430 patent?
19 A Page 12, yes.
20 Q And if | could direct your attention to
21 the limtation that reads, "A first |oop having a
22 shape that is substantially synmetrical about a first
23 predefined axis." Do you see that?
24 A Yes.
25 Q How did you interpret substantially
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1 symmetrical in that clain®

2 MS. LAROCHELLE: (hject to form

3 THE WTNESS: First of all, as | list in

4 paragraph 108 fromny declaration, so

5 It's paragraph 108 of Exhibit 1003, the '430

6 pat ent does not provide any guidance as to the

7 scope of the termsubstantially symetri cal

8 because it does not describe the boundaries of

9 substantially.

10 So, still, looking at the geonetries in

11 Figure 7, sanme plane, 8, 9, and 10, of

12 Tani guchi, it discloses the limtation, and the
13 reason is that they utilize figure eight

14 structures as the antenna one.

15 Now, going to paragraph 99 -- let nme check
16 the exact part. Please give ne one second.

17 So going to paragraph 111 -- sorry for the
18 previous one -- talking about the Figure 8B for
19 Tani guchi, so paragraph 111 of ny declaration, |
20 show above paragraph 111 schematic of Tani guch
21 annotated Figure 8B to the left and the '430

22 patent which annotated Figure 2 on the right

23 fromthe patent under discussion.

24 And as can be seen in the annotated Figure
25 8B, conductor 102 in the first loop, that's the
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1 purple loop, is symmetric about the vertical
2 axi s.
3 Q (By M. Warr) And by the vertical axis
4 you're referring to --
5 A Referring to --
6 Q -- the annotated as the first predefined
7 axisin --
8 A | refer -- there's a horizontal line and a
9 wvertical line. Al of themare defined as first
10  predefined axis because both of themsatisfy the
11 teaching of this claim
12 But | refer nowto the one that's paralle
13 to the termnal lines so the vertical one. This one
14 that's crossing the crossover X
15 So Taniguchi, if you |look at this one,
16 varies -- symetry actually, it's conpletely
17 symmetrical with respect to the -- to this vertica
18 axis. The conductor one or two of the first |oop,
19 since it's symmetrical, it's obviously substantially
20 synmmetrical.
21 And then al so the conductor 102, again, of
22 the lower first loop is also substantially synmmetrica
23 with respect to the horizontal axis. That's the
24 horizontal purple line denoted as first predefined
25 axis.
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1 Now, this is what |'mtalking about
2 substantially symetrical as -- at |east in paragraph
3 112, this is -- the conductor 102 has symmetry above
4 the horizontal axis except for the presence of
5 termnals at the bottom And that's consistent with
6 the "430 Figure 2 shown to the right.
7 So in both of these schematics, the
8 Taniguchi Figure 8B and the '430 patent Figure 2, you
9 see that there is substantial symetry around the
10  horizontal axis except fromthe presence of termnals
11 in bottom
12 And one thing I would like to stress is
13  sonething out of the '430 patent stating that by
14  making the two | oops, 206A and 206B substantially
15 symmetrical, cancellation of a significant anount of
16 far field on either side of the horizontal symetry
17 axis may be achieved. That's columm four, |ines 22,
18  25.
19 And the reason of substantial symretry for
20 both of themfor Figure 8B for Taniguchi and Figure 2
21 in '"430 patent is that perfect symetry between the
22 two loops may be difficult to achieve given the
23 presence of the term nals.
24 So consistent with the disclosure of '430
25 patent, so in light of the '430 patent regarding
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1 substantially symmetrical |oop conductor 102, the
2 first loop, also has a shape that's substantially
3 symmetrical about the horizontal axis.
4 So you can see here that this [imtation
5 is satisfied with respect to both axis, the vertical
6 and the horizontal as it's shown in the schematics
7  above paragraph 111
8 Q So you were able to reach that conclusion
9 wthout form ng an understandi ng of what substantially
10 symmetrical nmeans in claimone?
11 MS. LAROCHELLE: (bject to form
12 THE WTNESS: As | said before, the '430
13 patent in paragraph 108 does not provide any
14 gui dance as to the scope over the term of
15 substantially symmetrical because it does not
16 descri be the boundaries of substantially.
17 And | cane to this conclusion directly
18 conparing figures -- Figure 8B of Taniguchi and
19 Figure 2 from'430 patent featuring the sanme
20 formof substantial symetry as it's shown
21 clearly here.
22 There's no scope what's substanti al
23 Nothing's told in '430. But conparing the
24 Fi gure 8B of Taniguchi and Figure 2 of '430,
25 substantial symretry is denonstrated.
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1 Q (By M. Warr) Coing back to Exhibit 1001
2 Dr. Tentzeris, Caim1l, do you have that open on your
3 screen, sir?
4 A Yes, | have.
5 Q Ckay. |'mgoing down to the next claim
6 limtation, "A second | oop connected to the first
7 loop, said second | oop having a size and shape
8 substantially identical to the first loop," it |ooks
9 |like there was a typo there that was corrected after
10  issuance.
11 How did you interpret substantially
12  identical in that context of Caim1?
13 A Let me --
14 MS. LARCCHELLE: (nhject to form
15 THE WTNESS:. So, again, let ne -- it
16 again froze.
17 So, again, my opinion of '430, there's not
18 anyt hi ng about the scope of substantially
19 identical. Still looking at the -- Taniguchi's
20 patent on -- in paragraph 55, as | list in
21 paragraph 113 of ny declaration, so going to
22 Tani guchi Exhibit 1005, paragraph 55 -- let ne
23 reach that.
24 | read paragraph 55 from Tani guchi, and
25 |'mtal king about the second sentence in
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1 Figure 3, the first antenna is provided by
2 form ng antenna conductors 101, 102 in a
3 substantially figure eight shape, which reduces
4 a renote electromagnetic field effect. The
5 first antenna one is divided into upper and
6 | oner hal ves.
7 Now, as | explain in paragraph 115 of the
8 decl aration, conductor 101 in Tani guchi, second
9 |l oop -- that's the orange one -- has a
10 rectangul ar shape with the sane size as the
11 rectangul ar conductor 102 as shown on Figure 8B
12 we discussed before.
13 And al so Tani guchi teaches that conductors
14 101 and 102 have the sane size and shape,
15 describing that the first antenna is divided
16 I nto upper and | ower hal ves.
17 So tal king about hal ves, that neans that
18 t hey have the sane size and shape. That's why
19 they utilized the termhalves. And this one
20 teaches substantially identical, but it's
21 utilizing the term hal ves.
22 So substantially identical with the sane
23 shape and size. They are two halves, simlar to
24 each ot her.
25 Q (By M. Warr) (Going back to your
USTLEETHE S Morsond s 5 Sk 2000 Page 2
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1 declaration, Dr. Tentzeris, in particular starting at
2 paragraph 126 on page -- starts on page 91, the bottom
3 of 91
4 A Yes.
5 Q And here you're tal king about the two
6 closely spaced terminal limtations; is that correct?
7 A That is correct.
8 Q Looki ng at the claimlanguage of the '430
9 patent relating to two closely spaced term nals, what
10 did you understand cl osely spaced to nean?
11 MS. LAROCHELLE: (bject to form
12 THE WTNESS: So, again, | have to use the
13 sanme opinion | said before about the
14 substantially, that '430 does not teach the
15 scope of the termclosely spaced. So closely
16 coul d mean many, many different things.
17 And when | cane across this term | --
18 tried to understand technically how a person of
19 ordinary skills would figure that out.
20 And specifically what | -- what | sawis |
21 focused on the '430 patent annotated Figures 1
22 and 2 as well as the decision about the Japanese
23 litigation.
24 So as discussed on paragraph 136 you asked
25 me to read. The distance between | ooking at the
1[S|TFEEE 1341 Moreland Ave SE, Suite 2000 Page 84

B Atlanta, GA 30316 | 855.478.7376
ERICSSON EX2010


http://www.istreporting.com

Intel Corp v Telefonaktiebolaget Emmanouil M. Tentzeris, PHD 12/17/2024

1 Figure 8B, which is the annotated figure from

2 Tani guchi, the distance between the termnals is

3 close. And that's close for all three of the

4 pol es they show, Figure 7, 8, and 9.

5 So the di stance between the termnals is

6 close relative to the widths of conductor | oops

7 101 and 102. dCdearly if you |l ook at the bottom

8 purple |l oop, 102, the termnals 111 have a

9 di stance that's closer than the width, which is
10 the horizontal dinension between the left and
11 the right vertical sides of the |oop 102.

12 So Taniguchi's consistent with '430 patent
13 constituting the closely spaced because |I noted
14 in the patent '430, and that's still in the

15 par agraph 126, Figure 1, which was the prior art
16 termnals with the spacing greater than the

17 wdth of inductor |oop.

18 And Figure 2, which represents what's for
19 430 had the two termnals, 204 and 205, that

20 are nore closely spaced relative to the width of
21 the inductor loop than the inductor in Figure 1.
22 And this depiction is consistent wwth the
23 argunents al so at the Japanese prosecuti on,

24 specifically the docunent 2 Einzinger that the
25 two termnals were placed at an interval greater
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than the width of the w nding | oop.
And the configuration is the opposite of
the invention stated in Caim1l of the present

applicati on.

1
2
3
4
5 So considering these factors, | cane to
6 the concl usion that Taniguchi Figure 8 at left,
7 the | ower feeding point, provides two closely
8 spaced term nal consistent wth the disclosure
9 of the '430 patent.

10 Now, | have to stress one inportant point.
11 In addition to what | have included in this

12 paragraph, it's very -- one of the first points
13 we stress in our class of -- for the 3000 | evel
14 class on mcroel ectronics and al so the 4000

15 | evel class |I'mteaching on el ectronmagnetic

16 fields, where you have different conductors in
17 proximty or different passives, one of the nost
18 | nportant points is put the termnals as cl ose
19 as possi bl e.

20 Pl ace them as cl ose as possible to

21 mnimze the magnetic field contributions for

22 the termnals. This is -- this is inportant

23 characterization. The main issue is for

24 anyt hing having to do sem conductor i ntegrated

25 structure given PCB nounting structures, if you
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have a significant distance between the
termnals, that art in a sense the two
conductors, inserting and renoving the card out
of the passive.

So in a sense you have two conductors of
the sane signal and the opposite side. One is
going in. The other is going out.

So the first rule we stress is place them
as close as possible to mnimze the nmagnetic
field contributions fromthe term nals because
you'll end up with sone effective inductance
that is very different than the inductance you
want to realize.

Sane thing for a capacitor as well. [It's
not only utilized for the inductor. Sane thing
for capacitors sonetines.

So if you look at literally any paper, |
woul d say from | TP for neasurenents and that was
a very inportant issue in '98. | nean, when |
did this analysis, | considered the status of
the technol ogy right then.

Now, one of the main challenges we could
see in our major conference was the big
difficulty inposed by these closed termnals for

t he measur enents.
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1 Now, if you see all these neasures you see
2 you have the passive with closed termnals to
3 each other, and then they're flaring out to
4 accommodate the network anal yzer. And the main
5 reason was, despite all the limtations fromthe
6 measur enent equi pnent, despite all the
7 limtations fromthe neasurenents, you had to
8 have the termnals very close to each other.
9 |'"ve listed a textbook in paragraph 127
10 where | discuss about the mnimzation of the
11 magnetic field contributions fromthe term nals
12 due to the opposing currents flow ng through the
13 wres of the term nals.
14 And this textbook is by Brooks. That's
15 publ i shed in 2003. There are a | ot of books I
16 would say published after '98 textbooks being
17 utilized in nost EM/EMC classes in all the
18 uni versities that describe the sane principle.
19 And the sane principle neans -- if you
20 scroll down on page 127 in the end -- | guess
21 the bottomline in paragraph 128, if the wires
22 are very close together, their EM radiations
23 would conpletely cancel and woul d not be
24 measur abl e.
25 And here is one of the nost basic
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1 principles. [If you want to mnimze
2 el ectromagnetic interference radiation, keep the
3 signals and returns cl ose together.
4 And that's independent of the inductor, as
5 | stressed. So any time you have passives, PCB,
6 printed el ectronics, sem conductor ICs, this
7 I's -- whenever you want to connect an inductor
8 or any other passive, you keep the signals and
9 their returns together.
10 And that's real inportant for pretty nuch
11 most termnals for passives here.
12 Q (By M. Warr) In paragraph 126 you're
13 discussing the closely spaced termnals in the context
14 of daim20, and you have given a very thorough
15 explanation of your thinking on that.
16 Does your thinking apply equally to the
17 closely spaced termnal limtations as they appear in
18 daim1 and aim1l of the '430 patent?
19 MS. LAROCHELLE: (hject to form
20 THE WTNESS: Let me take another | ook at
21 Caiml and daim1ll. Two closely spaced
22 termnals connected to the first |oop for supply
23 electrical current to the first and second | oops
24 while mnimzing magnetic field contributions
25 fromthe term nals.
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1 Then 11 has -- let me see. 11.
2 Connecting two closely spaced termnals to the
3 first loop. Okay.
4 And 20, two closely spaced term nals
5 connecting to the first loop wll supply.
6 So the termclosely spaced termnals, as |
7 di scussed before, is the nost fundanental rule.
8 El ectromagnetic interference for any case that
9 you have terminals leading in and out currents,
10 so one term nal having the signal current
11 feeding in, the other term nal signal out, sane
12 anplitude, different signs.
13 So this is a generic rule for -- for this
14 type of passives. So -- for passives. And |
15 say least, in paragraph 128, this is the nost
16 fundanental principle. That neans that woul d be
17 valid literally for inductors or capacitors
18 realized in a variety of platforns.
19 And the nost basic principle is if you
20 want to mnimze EM radiation, keep the signals
21 and their returns cl ose together.
22 Again, | have to stress the fact that '430
23 does not attain the scope of the term closely.
24 So just stressing the fundanental principle, the
25 fundanent al physical principle, the physical
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1 ef fect underlying inductors or passives in
2 different platforns, different configurations,
3 different applications.
4 Q (By M. Varr) M question was -- you were
5 tal king about paragraphs 126, 127 in your declaration.
6 Those paragraphs appear in your discussion relating to
7 Caim20 and the term"closely spaced term nals" as it
8 appears in Caim20.
9 My question to you was: WAS your
10 explanation in the context of Claim?20 for the closely
11 spaced termnal limtation applicable to that sane
12 limtation in Cains 1 and 117
13 A The answer is that the termnals of
14  conductors in, let's say, passive conductors, are --
15 have to be placed cl ose together the whole tine.
16 So if you think about claim-- Caiml
17 daim1l, and daim20, these were requirenent of this
18 conparison of closely spaced term nals between
19  Taniguchi and '430 is equally valid.
20 If you say, for exanple, my discussion
21  fromindependent of Claim1l and 135 and you see the
22  mappi ng of 183 and 20C, the sanme requirenment is
23  enforced.
24 Now, | can -- | can look in ny declaration
25 about this, but even if you go to a page 109 -- the
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1  paragraph 146 where | discuss the two cl osely spaced
2 termnals and two closely spaced terminals for
3 dainms 1A and 20C, they -- they're treated the sane
4 way. So Caiml, Caim20 sanme way.
5 Q Directing your attention to paragraph 127
6 of your declaration that tal ks about mnimzing the
7 magnetic field contributions fromthe termnals. Do
8 you see that, sir?
9 A 127.
10 Q The first sentence in 127.
11 A Yes.
12 Q And then in paragraph 128 you start
13 tal king about Brooks, which is Exhibit 1010, and you
14  quote a passage from Brooks, quote, "EM radiation
15 fromthat wire will be greater than that fromthe
16 other," end quote. Do you see that?
17 A Can you -- that's on 128?
18 Q Yeah. Starting on the end of the third
19 line of paragraph 128.
20 A Yeah. Ckay. Yes, | saw that.
21 Q I's it your understanding that the
22 reference to EM radiation in Brooks as referenced in
23 paragraph 128 is the same as the magnetic field
24  contributions that you tal k about in paragraph 127 in
25 the context of Taniguchi?
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1 M5. LARCCHELLE: (Qbject to form

2 THE W TNESS: Looking at 27, 128, the

3 reference of the textbook Brooks is the one been
4 utilized. But can you please explain to nme what
5 the question had to do wth the passage you

6 asked. So the EM radiation fromthat wire

7 would be greater than that fromthe other.

8 The way | read Brooks is typically if you
9 place two wires that are far apart, not at a

10 cl ose di stance, and you position another

11 conductors, like the reader, as it's called, the
12 reader, then the magnetic field of the closed

13 wire wll be significantly different than the

14 magnetic field for the further-out wre.

15 And that's exactly what's given, the EM
16 radiation fromthat wre.

17 And then that's why Brooks said if we nove
18 the two wires close together, so the distance of
19 the wires to the, quote -- quote reader, victim
20 Is alnost simlar, then you see that the

21 radiation fromits wire becones nore equal. And
22 they' re opposite in phase and polarity and they
23 tend to cancel.

24 So paragraph 128 in the first sentence you

25 stressed neans that if you have two termnals
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1 far apart, then the overall EM nmagnetic
2 radiation will be quite significant because the
3 closer wwire will affect the victimnore
4 significantly than the further-out wre.
5 So what's given by Brooks is be careful.
6 Bring the two wires cl ose together. Then
7 radi ati on for each wire are nuch nore equal, and
8 then they end up in opposite phase and polarity.
9 They cancel. So there is no overall parasitic
10 magneti c radiation.
11 That's the neaning of 128. And that's
12 actually the notivation and another alternative
13 description of the problem |If the termnals
14 are far apart, then the EM radiation, the
15 overall EM radiation will be neasurably
16 significant.
17 If they're close together, then they would
18 i ncreasingly cancel. And if they are as cl ose
19 as possible, pretty nmuch they wll cancel and
20 they will not be neasurable.
21 And that's how | end up with the
22 conclusion of if you want to minimze the EM
23 radi ati on, keep the signals and their returns
24 cl ose together.
25 Q (By M. Warr) Can | direct your
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1 attention, please, to paragraph 162 and 163 of your

2 declaration starting on page 123.

3 A Are you referring to the paragraph

4 starting "The inductor |ayout of the sanme plane

5 enbodi ment"?

6 Q Figure 7 is the sane plane enbodi nent;

7 right?

8 A Yes.

9 Q And that neans the antenna one and antenna
10 two are positioned in the sane plane?

11 A That is correct.

12 Q I n paragraph 163, about hal fway down you
13 state, "However, antenna two is further placed

14  concentrically within antenna one such that the two

15 antennas share common horizontal axis, vertical axis,
16 and z-axis." Do you see that?

17 A Yes.

18 Q From your prior discussion, | understand
19 the vertical axis and the horizontal axis. But for

20 the record, what do you mean with the z-axis?

21 A The z-axis is the axis that's

22  perpendicular to the plane of the antennas. So |

23 would say that would point out of the screen in this
24 situation.

25 Q And further on in that paragraph you state
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1 that the "concentric arrangement is necessary to
2 achieve zero nmutual inductance," towards the bottom of
3 page 124. Do you see that?
4 A Yes, | do.
5 Q Does that hold true to the other
6 enbodi nents of Tani guchi such as those shown in
7 Biggers 8, 9, and 10, i.e., enbodiments that are not
8 the sanme plane enbodi nents?
9 MS. LAROCHELLE: (hject to form
10 THE WTNESS: So for this enbodi nent,
11 that's necessary. And we said that the
12 concentric is necessary to lead to an ideally
13 zero nmutual inductance.
14 So et me scroll down to check that.
15 So it's Figure 7, sanme plane.
16 So concentric placenment in the sanme plane,
17 the overl apping regions, Sl and S2 are equal
18 resulting in zero nutual inductance, and for
19 t hese enbodi nents, the reason for all these
20 t hree enbodi nents, the reason of placing
21 concentrically the inductors, one above the
22 ot her one, below the other is to nmake sure the
23 overl appi ng regions between the two sections of
24 the figure eight antenna are equal, resulting in
25 zero nmutual inductance.
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1 Now i f you want to have zero nutual
2 I nduct ance, the concentric placenent hel ps on
3 doing that. |If you want to have reduced
4 I nterference, then you would have -- you could
5 Just take advantage of the figure eight.
6 But as | said even in paragraph 185, as
7 denonstrated in Figure 7B below, the -- in that
8 was pl aced concentrically on the sane plane in
9 overl apping regions, S1, S2 are simlar.
10 Now, the whole idea of this placenent is
11 to have equal overlapping regions. Sane thing
12 when we were tal king about figure eight on
13 Figure 10 in paragraph 184.
14 I n paragraph 184, it says confirnmed by
15 Tani guchi specification which describes
16 concentric placenent of antenna two in the
17 Fi gure 2 enbodi nent having a rectangul ar second
18 antenna so that overl apping regions S1 and S2
19 are equal and the Figures 9, 10 enbodi nent
20 havi ng an ei ght-shaped antenna so that
21 over | apping regions S1 and S2 equals regions S3
22 and $4.
23 Now, doing that allows for ideally zeroing
24 out the coupling. So the concentric placenent
25 woul d effectively not just reduce the nmagnetic
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1 field but actually conpletely cancel, ideally,

2 the nmutual coupling. And that's happening for

3 the three enbodi ments, Figure 7, Figure 8 and

4 Figure 9 and 10.

5 Q (By M. Warr) Coing back to the closely

6 spaced termnal limtation, Dr. Tentzeris, does

7  Taniguchi discuss the need to mnimze the nagnetic

8 field contributions fromthose term nal s?

9 MS. LAROCHELLE: (hject to form

10 Q (By M. Warr) Do you recall?

11 A So Taniguchi ains in realizing sone -- as
12 given in paragraph 1, relates to radi o gui dance

13  antenna, data communication method, and noncontact

14  data communi cation apparatus to radi o gui dance antenna
15 for use in non-contact apparatus such as physical

16 distribution systens, electronic coupon ticket systens
17 and the like, a data conmunication nmethod and

18 non-contact data conmuni cation appar at us.

19 Now, if | can stress sonething here. So
20 if | can stress sonething here, | have given in ny

21 declaration for Taniguchi in paragraph 203 that --

22  Taniguchi wants to have efficient circuit design. And
23 as given in paragraph 22 in 8695, you have Tani guch

24  saying the goal of making identical communication

25 apparatus, which is small sized, |ightweight, and high
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1 in performance.
2 So tal king about small size. | nean,
3 small size and lightweight is a really inportant part
4  of what Taniguchi's doing. And you can keep on
5 reading on this and saying that the principle of al
6 this -- have understood that this is beneficial for
7 such applications to integrate as nmany conponents as
8 possible to achieve a snall device.
9 Now, that means, since you need to
10 integrate sonething in the handheld or wearable
11  portable configuration with snall size and there are
12 nmultiple references given an order magnitude of the
13 small size given in paragraph 204 by Heinrich, a
14  hand-nmounted RFID antenna, given in 205 by Kovach and
15 so on.
16 Tani guchi ains in creating small form
17 factor -- antennas for small formfactor platforns.
18 So they mnimzed para -- el ectromagnetic
19 interference, they mnimzed parasitic el ectromagnetic
20 field is going to be paranount to bundle these
21 antennas in snall formfactor platforns.
22 And as we said before, the -- placing the
23 conductors very closely is really inportant to
24 mnimze this parasitic magnetic field that would
25 affect other conponents placed next to each other in a
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smal | formfactor platfornms, simlar to the ones
Tani guchi is spending tine on.
So Tani guchi stressing the fact of small

factor requires much nore than generic applications.

1
2
3
4
5 The fact that the termnals of the conductor -- of the
6 inductor have to be placed closely to mnimze

7 parasitic magnetic interference to closely spaced --

8 to neighboring conponents in these small form

9 platforns.

10 The whol e idea of this is efficient

11 circuit design. And as | said before, to do efficient
12 circuit design, you have to mnimze the parasitics of

13 the termnals, which is realized by closely spaced

14 termnals. The past has been -- taught us well by
15  Brooks.
16 But I would say Brooks, the textbook,

17 pretty much reiterating a well-known rule. There

18 is -- Brooks was a way to show that this closely

19 spaced termnals was a wel | - known approach to a person
20 of ordinary skill, so well known that it was listed in
21  textbooks.

22 And since Taniguchi is talking about small
23 formplatforns and al so tal king about integrated

24  antennas, close termnals is going to be a really

25 inportant requirenent for an efficient circuit design.
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1 Q Dr. Tentzeris, you just nentioned that
2 Taniguchi talks about small form solutions.
3 Does Tani guchi suggest its teachings could
4  be applied to sem conductor chips?
5 MS. LAROCHELLE: (Qbject to form
6 THE WTNESS: So let nme point your
7 attention to -- to paragraph 201, and especially
8 the Figure 8. So Figure 8D, so as you asked ne
9 before, so as an exanple of two inductors, two
10 | oop antennas placed at two different
11 metallization | ayers separated by an inductor.
12 That was the nunber ten you asked ne
13 bef ore.
14 So in this case, you had two coils being
15 pl aced at two sides of an insulator, and then on
16 the other side one -- another exhibit | utilized
17 Rost oker exhi bit, which shows how | oop antennas
18 or inductors are integrated on a chinp.
19 They refer to Figure 7B, which is an
20 exhi bit show ng of how you realize inductors or
21 mount | oop antennas on top of a --
22 Q (By M. Warr) |'msorry, Dr. Tentzeris,
23 tointerrupt. | mssed -- | didn't quite hear what
24  you said. Sonething --
25 A Ch, sorry.
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1 Q -- in that |last sentence. | was follow ng
2 along, and | got -- | didn't hear.

3 A First | started with Taniguchi. And

4  Tani guchi shows, as we said before, you have two

5 different coils, two different |oop antennas placed at
6 both sides of an insulator, as we discussed before.

7 Now, on the right side, which is an

8 exhibit showi ng how you fabricate nultiple poles,

9 mltiple loop antennas on a sem conductor die 702,

10 that source, that the way you can do that is take

11  advantage of two netallization layers on the two sides
12 of an insulator 710.

13 So Tani guchi showi ng just one exanple on
14 PCB. That's a generic exanple on an insulator. And
15 the exanple of -- in the schematic on Rostoker show ng
16  how you realize the coils. It is pretty much the

17  sane.

18 So you have an insulator called 10 on

19  Taniguchi, called 710 on this antenna -- |oop antenna
20 or in that by Rostoker that 710. You have one coil or
21 loop antenna called 110 or 724A and B for the two of
22 them And another inductor or coil on the bottom of
23 insulator 734A, 734B.
24 So | ooking at this neans that the

25 requirenments for a fabrication process utilizing any
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arbitrary insulator, or an insulator nounted on a
sem conductor die 702, is -- they' re exactly the sane.

As listed in paragraph 201, you can see
that antennas are utilized in two different
metallization layers with an insulation |ayer
separating the two nmetallization |ayers on both of
t hem

And that would be just -- of substrates.
So at least in paragraph 203 as well, realizing that's
fromdifferent substrates. Pretty nmuch aimfor the
same target, efficient circuit design.

So Taniguchi ains in small size,
| i ght wei ght, and hi gh perfornmance. He gives an
exanpl e of two antennas, two | oop antennas, and that
was placed on two sides of an insulator, and the
application was small size.

So that would come as a natura
consequence as shown in paragraph 203 that that was
beneficial for all of these applications requiring
smal | size and |ightwei ght and hi gh performance to
I ntegrate as many conponents as possible, including
the antennas, on a single die to achieve a small form
factor device.

| nean, the blueprint for fabrication has

been shown as listed in the figure we discussed before
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for paragraph 201, same structure, two netallization

| ayers, one

203, 204, 205, sone exanples of known art, the tine of

many conponents as possi bl e,

the single die to achieve a snall

her e.
Q
10 decl aration

11 pl ease?

12 A
13 Q
14 A
15 Q
16 A
17 Q
18 down to the
19 A
20 Q

1
2
3
4
5 this patent,
6
7
8
9

i nsul ator in between them

And also, I've given in ny declaration in

stressing the benefits of integration as

Can we junp down to paragraph 308 in your

that tal ks about the Mdya reference,

That's page 247?

Starts on 245.

245.

308.

Yes, | found it.

Ckay. Al right. And | want to scroll
I mage on the top of page 247.

Page 247, yes.

And generally this discussion, these

21  paragraphs tal k about an enbodi ment where the first

22 and second i nductors do not share a commbn access;

23 right?
24 A
25

That's correct.

I's the figure at 247, is that sonething
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1 that you created, or did you take that from M dya?
2 A | conbined Mdya and Raghaven, and that's
3 how ! cane up with this figure taking advantage -- or
4  taking advantage of the inportant features of Mdya
5 and addressing the deficiencies of Mdya utilizing the
6 Raghaven symmetrical approach.
7 As we discussed in the beginning of this
8 deposition, symetrical inductors were devel oped in
9 1998, and the idea for these symmetrical inductors was
10 to inprove the quality of factor.
11 Now, please allow ne to |ook at ny
12 declaration. One second. A low nme to check. It's
13  very slow
14 So starting from paragraph 274, just --
15 you asked me how | canme up with this schematic. So
16 starting from paragraph 274 M dya teaches that its
17 invention provides a nethod and pl anar
18 inductor/transforner that maximzes cancellation of a
19 nonent of the plurality of |oops/spiral conductor
20 coils over a predeterm ned range such that
21 interference with external and adjacent circuitry is
22 mnimzed.
23 And nore specifically the | oops of Mdya's
24 multi-loop inductor have the same predeterm ned
25 structure, provide maxi num cancell ation of a nonent
1[S|TFEEE 1341 Moreland Ave SE, Suite 2000 Page 105

B Atlanta, GA 30316 | 855.478.7376
ERICSSON EX2010


http://www.istreporting.com

Intel Corp v Telefonaktiebolaget Emmanouil M. Tentzeris, PHD 12/17/2024

1 over 360 degrees range. And that's how M dya teaches
2 different |ayouts.
3 Now, M dya, Figure 26, that was a
4 diagrammatic representation as stated in paragraph 275
5 of an exenplary stacked inductor layout. So here. So
6 page 221.
7 Q Page or paragraph, sir?
8 A That's page 221. That's paragraph --
9 that's the figure above paragraph 276. Ckay?
10 Q Ckay. |'ve got -- okay. Thank you
11 A Sure. So Mdya describe this topol ogy
12 shown in the right, which features a reduced
13 interference to a second inductor, and that's a
14  reduced interference for a variety of configurations
15 on the sane plane, concentric above, two |engths away
16 fromthis and so on
17 Now, one of the main -- that's -- that
18 inproved, as it's given in ny declaration, the
19 coupling of these two antennas quite significantly.
20 Q And when you say the coupling of the two
21 antennas, you're referring to that figure we're just
22  tal king about in paragraph 275 of your declaration?
23 A Let me see.
24 Q On page 221.
25 A 275. Let me go back.
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1 So | referred to a schematic to the left.
2 That's what's taken out of Mdya. That's figure 26 on
3 the left.
4 Q Got it. Cxay.
5 A Then goi ng back to paragraph -- let nme
6 see -- 242, despite the fact that Mdya featured this
7 lower coupling, there was an issue. And the issue is
8 shown in this paragraph 242.
9 So Raghaven explains that the
10 configuration requires the conductor eight leading to
11  the center of spiral to cross over under the w nding,
12 which coul d add undesired capacity coupling.
13 So the conventional spiral inductor, bel ow
14  right, includes simlar crossovers that wll add
15 capacitive coupling to each | oop of the inductor.
16 And the use of Raghaven's symmetric
17 inductor in the place of Mdya's inductors reduces the
18 problematic crossovers, mnimzing the capacitive
19 effects.
20 Now, a very inportant point for this is
21 that conbining Mdya -- conbining Raghaven symetric
22  conductor with Mdya optim zed coil topology for
23 reduced coupling requires the maintenance of the
24  oppositely excited | oops next to each other. And
25 that's what | discuss in paragraph 240, 241, and 42.
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1 So there was a problemw th Mdya. The

2 problemwas the parasitic capacitive coupling due to

3 these crossover under the winding, but also as related
4 in 240, in order to maintain the positives of the

5 Mdya, then you have the same predeterm ned structure
6 in size and shape to provide the maxi mum cancel |l ation
7 over 360 degrees range and to achieve the cancellation
8 of the field, Mdya connects the inner termnal of the
9 bottomleft loop with the inner termnal of the top

10 left loop, the outer termnal -- the top left loop to
11  outer termmnal, of the top right and the inner

12 termnal of the top right loop to the inner term nal
13 of the bottomright |oop.

14 So this connection achi eved opposite

15 current in adjacent coils, as shown below. So current
16 flows counterclockw se bottomleft, clockw se top

17 left, counterclockw se top right, clockw se in bottom
18 right spiral.

19 And that was the real inportant part that
20 we maintained in order to inprove the performance of
21 this. And to achieve that, as | list in paragraph

22 241, and maintain the simlar size and shape for the
23 termnals and replicate the current flow direction in
24  Mdya Figure 1, | connected the Raghaven's termnal,

25 as shown in the figure, and as can be seen in the
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conbi ned four-loop noninteracting conductor, current
enters in the bottomleft via termnal one, flows
countercl ockwi se, |eaves the bottomleft |oop via
termnal two, enters the upper left loop via termna
two, flows in the clockw se direction, then
counterclockwise in the top right, clockw se in the
| ower left.

So how | came up with this new schematic
| started with a schematic of Mdya, which was a
wel I - known solution to cancel the magnetic
interference with other coils, either co-planer or
pl aced above.

And then we -- | replaced the coils with
Raghaven's coil, which addressed the issue of
parasitic capacitance due to the crossovers. Now you
see there are no crossovers through the w nding.
Effectively maintaining the current flowto be
count ercl ockw se, cl ockw se, counterclockw se,
cl ockw se.

And at the same tinme inproving the quality
factor through the m nimzation of the unwanted
capacitive effect of underpasses.

And that's how | ended with the schematic
you asked ne to comment bel ow.

Q Junp down to paragraph 322 of your
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1 declaration, please.
2 A 322.
3 Q You' re tal king the Gardner reference here
4  Exhibit 1009?
5 A Yes. | found it.
6 Q Wul d you agree that Gardner's directed to
7 integrated circuits?
8 MS. LAROCHELLE: (bject to form
9 THE WTNESS: That Gardner teaches
10 I nductors fabricated on chip and integrated
11 circuits fabricated with one or nore inductors.
12 So taking advantage of sem conduct or
13 processing to formchips having inductors. So
14 Gardner's inductors are manufactured using
15 sem conductor dies, fabricated on an IC or chip
16 usi ng sem conductor processing. So you're
17 process is different in areas with a chip. And
18 the chip could be small die. So any die,
19 silicone, glass, silicone.
20 Q (By M. Warr) Can you pull up the Gardner
21 reference, Exhibit 1009, please.
22 A 1009. | did.
23 Q And can you go to paragraph five, please.
24 A Paragraph five. Frozen again.
25 Just bear with ne. It froze again. So
USTLEETHE S Morsond s 5 Sk 2000
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par agraph five.
Paragraph five, yes.
Q If I could direct your attention to the

| ast sentence of paragraph five that starts, "Such

1
2
3
4
5 integrated inductors are designed to the extent
6 possible to have a relatively high frequency range."
7 Do you see that?

8 A Yes, | do.

9

And do you know what that range is?

10 MS. LARCCHELLE: nhject to form

11 THE WTNESS: There is no reference to

12 specific frequenci es except fromthe one given
13 in the first sentence tal king about variety of
14 m croel ectronic circuit applications,

15 transformers, power converters, electronmagnetic
16 interference, radio frequency, and m crowave

17 circuitry.

18 So these frequency ratings could be

19 anything going from | would say, kilohertz al
20 the way to tens of gigahertz. There is no

21 specific teaching of the scope.

22 Just reading the first sentence talking
23 about mcrowave circuitry, for exanple. RF

24 circuitry typically covers everything for RFIDs.
25 And RFIDS go fromkilohertz to 60 gigahertz
USTIER B oa e 55 e 200

ERICSSON EX2010


http://www.istreporting.com

Intel Corp v Telefonaktiebolaget Emmanouil M. Tentzeris, PHD 12/17/2024

1 nowadays. | would say in 2000 -- around 2000

2 tal ki ng about RFIDs, there were kil ohertz,

3 megahertz, high negahertz, and naybe 2.4

4 gi gahert z.

5 So | would say fromkilohertz to

6 gigahertz. But | don't see any specific

7 frequencies here. | believe what's given here

8 to have relatively high frequency range, nost

9 likely they refer to frequency rates covering

10 standards for these specific applications, |

11 believe. That's ny take because | don't see any
12 specific details about this.

13 Q (By M. Warr) Wen you -- in your answer
14 you referred to that woul d cover these specific

15 applications. Wat were you referring to?

16 A What | read in the first sentence, and |
17 read from paragraph five you pointed to. And there is
18 a variety of applications, such as, for exanple, and
19 I'mreading fromthe patent, transformers, converters,
20 EM noise reduction, and radio frequency and m crowave
21 circuitry.

22 Q So those are the applications you were

23 referring to?

24 A These are the applications. And these are
25 the applications this patent ains to address.
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MR, WARR: If I can have about five
m nutes off the record. l'"d like to consult ny
not es. | think we're just finished,

Dr. Tentzeris.

THE W TNESS: Thank you very nmuch. Pl ease
feel free. Take your tine.

(Deposition in recess, 2:08 p.m to
2:13 p.m)

MR. WARR. Those are all the questions |
have, Dr. Tentzeris. | appreciate your tinme and
your patience wth ne.

THE W TNESS: Thank you very nmuch.

Appr eci ate your questions and have great
hol i days.

M5. LAROCHELLE: I have no questi ons.

(O f-the-record di scussi ons ensued.)

M5. LAROCHELLE: Regul ar delivery is fine
for us. You'll do a rough?

(O f-the-record di scussi ons ensued.)

MR, VWARR: I would like rough rush because
" m bangi ng on a deadline that Christie doesn't
have.

(Deposition concluded at 2:14 p.m)

(Pursuant to Rule 30(e) of the Federal
Rul es of Civil Procedure and/or O C G A

9-11-30(e), signature of the wi tness has been
reserved.)
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1 The follow ng reporter and firm
di scl osures were presented at this proceedi ng
2 for review by counsel:
3 REPORTER DI SCLOSURES
4 The foll owi ng representations and
di scl osures are nmade in conpliance with Georgia Law,
5 nore specifically:
Article 10(B) of the Rules and Regul ati ons of the
6 Board of Court Reporting (disclosure forns)
OCGA 9-11-28(c) (disqualification of reporter for
7 financial interest)
OCGA 15-14-37(a) and (b) (prohibitions agai nst
8 contracts except on a case-by-case basis).
- | ama certified reporter in the State of Georgia.
9 - | ama subcontractor for |ST Court Reporting.
- | have been assigned to make a conpl ete and accurate
10 record of these proceedings.
- | have no relationship of interest in the matter on
11 which | am about to report which would disqualify ne
from making a verbatimrecord or naintaining ny
12 obligation of inpartiality in conpliance with the
Code of Professional Ethics.
13 - | have no direct contract with any party in this
action and ny conpensation is determ ned solely by
14 the ternms of ny subcontractor agreenent.
15
16
17
18
19
20
21
22
23
24
25
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CERTI FI CATE

STATE OF GEORG A:
COUNTY OF COBB:

| hereby certify that the foregoing
transcript was taken down, as stated in the
caption, and the colloquies, questions, and
answers were reduced to typewiting under ny
direction; that the transcript is a true and
correct record of the evidence given upon said
pr oceedi ng.
| further certify that | amnot a relative
or enployee or attorney of any party, nor am!|
financially interested in the outconme of this
action.
| have no relationship of interest in this
11 matter which would disqualify ne from
mai ntai ning ny obligation of inpartiality in
12 conpliance wth the Code of Professional Ethics.
| have no direct contract with any party
13 in this action and nmy conpensation is based
solely on the terns of ny subcontractor
14 agreenment .
Not hing in the arrangenents made for this
15 proceedi ng i npacts ny absolute commtnent to
serve all parties as an inpartial officer of the
16 court.
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=
o

17 This, the 23rd day of Decenber, 2024.
18
19
20 S wemela L D orter
PAMELA L. PORTER, CCR-B-2160
21
22
23
24
25
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ERRATA for Assignment # 5362

I, the undersigned, do hereby certify that I have read
the transcript of ny testinony, and that

There are no changes not ed.
The foll ow ng changes are noted:

Pursuant to Rule 30(7)(e) of the Federal Rules of

Civil Procedure and/or OCGA 9-11-30(e), any changes in
form or substance which you desire to nake to your
testinony shall be entered upon the deposition with a
statenment of the reasons given for making them

To assist you in effecting corrections, please use the
formbelow |If additional pages are necessary, please
furni sh sane and attach.
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o

11 Page Li ne Change
12

13 Reason for change

14 Page Li ne Change
15

16 Reason for change

17 Page Li ne Change
18

19 Reason for change

20 Page Li ne Change
21

22 Reason for change

23 Page Li ne Change
24

25 Reason for change
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1 Page Li ne Change

2

3 Reason for change

4 Page Li ne Change

5

6 Reason for change

7 Page Li ne Change

8

9 Reason for change

10 Page Li ne Change

11

12 Reason for change

13 Page Li ne Change

14

15 Reason for change

16 Page Li ne Change

17

18 Reason for change

19

20

DEPONENT' S SI GNATURE

2t Sworn to and subscri bed before ne, day of
22 , 20

23

Not ary Public

24 My conmi ssion expires:

25
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