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(All attorneys have agreed to the
witness being sworn in remotely.)

(Documents have been premarked for
identification.)

DR. PAUL R. PRUCNAL, after having been
first duly sworn, was examined and testified
asfollows:

9 - -
10 BY MR. PARKER:
11 Q. Good morning, Dr. Prucnal. How are
12 you?
13 A. Good morning. I'm fine, thank you.
14 How areyou?
15 Q. Good. Will you state your full name
16 for the record?
17 A. Paul Richard Prucnal, P-R-U-C-N-A-L.
18 Q. And you understand that today you are
19 testifying with respect to two | PR proceedings; is
20 that correct?
21 A. Yes
22 Q. Andthosetwo IPR proceedingsinvolve
23 two patents; is that correct?
24 A. Yes
25 Q. So, thismorning, we are going to be

cO~NO Ol WNPE

11 Exhibit 245-1003 Prucnal '245 Patent
12 Declaration

16 Publication

18 Publication
19 ---
20

21

22

23

24

25
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1 INDEX
2 WITNESS PAGE
3 DR. PAUL R. PRUCNAL
4 BY MR. PARKER: 4,144
5 BY MR. MASULLO: 143
6 -
7
8 EXHIBITS
9 NUMBER DESCRIPTION PAGE

10 Exhibit 245-1001 U.S. Patent No. 7,936,245 55

13 Exhibit 245-1005 Ho-Hsiang U.S. Patent 68
14 Exhibit 245-1006 Christensen U.S. Patent 95
15 Exhibit 245-1007 Y ang Patent Application 110

17 Exhibit 245-1018 Moinian Patent Application 32
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1 focusing your testimony on the declaration that you

2 provided in support of a petition for inter partes

3 review of U.S. Patent No. 7,936,245. Do you

4 understand that?

5 A. Yes | do.

6 Q. Excdlent. So, | know you have

7 testified in adeposition many times. Have you

8 tedtified in aremote deposition before?

9 A. I think | have once or twice.
10 Q. Okay. Wdll, therulesarelargely the
11 same. The difference iswe're not in the room
12 together, so | won't be able to physically hand you
13 exhibitsas | would normally do. So, we will be using
14 Exhibit Share to review exhibits today during your
15 deposition, and if you have any questions on how to
16 access or review something, just let me know. Okay?
17 A. Okay.
18 Q. You understand that you're under oath
19 today?
20 A. Yes
21 Q. I'mgoing to be asking you questions.
22 | ask that you provide verbal responses so that the
23 court reporter can record an accurate transcript. 1s
24 that okay?
25 A. That'sokay.
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Page 6
1 Q. Excellent. Okay. So, let's get
2 started. | am going to go ahead and pull up your
3 declaration. And you let me know when you have access
4 toit.
5 (Exhibit 245-1003 was introduced.)

6 THE WITNESS: Wéll, | thought | had

7 that window open, but Veritext is asking me to

8 provide areview on the proceedings. It's got

9 this review thing up, which | don't want. Oh,
10 hereitis. I'vegot it now.

11 BY MR. PARKER:

12 Q. Allright. I'm going to make sure that

13 you can see this. Okay. Do you have your

14 declaration, marked as Exhibit 245-1003?

15 A. No. What I'm seeing on my screenis

16 the Veritext Exhibit Share, with a number of

17 bookmarks, and then there's awindow where | expect to
18 see something, but it says folder is empty.

19 Q. If wegotothe Marked Exhibits folder
20 --
21 A. Okay. I'mclicking on that. Okay.

22 That worked.
23 Q. You should see Exhibit 245-1003-EX-1003
24 Prucnal Declaration. Do you see that?

Page 8
understanding of inductors and designing circuits that
included inductors. And in addition to that, | run a
research laboratory. | have aresearch laboratory
with graduate students and post-docs, and we build
circuits. So, | have experience with experiments that
involve circuits, primarily circuits that are
controlling those experiments. | would say in the
last decade, we have started designing chips that

9 include photonics and electronics, and sometimes those
10 eectronicsinclude inductors, aswell.
11 Q. Understood. Inthe experiencethat you
12 just described where you are fabricating chips, have
13 you ever been specifically involved in designing
14 inductorsin away to optimize their quality factor?
15 A. Waél, | know that I've been involved in
16 designing inductors for the purpose of impedence
17 matching, and | think that the Q of the inductor was
18 not the primary concern.
19 Q. Understood. So, you have not been
20 involved in designing inductors to optimize quality
21 factor; isthat correct?
22 A. Youknow, it'salong history of doing
23 research and doing experiments, and | don't think it
24 would be correct to say that I've never been involved

0N O WDN PR

25 A. Yes 25 in designing something that involves the Q factor.
Page 7 Page 9
1 Q. So,if youwould click on that. 1 The most recent experiments that we've donein
2 A. Okay. | haveit. 2 designing chips have involved inductors. As| said,
3 Q. Didthat open for you? 3 impedence matching has been the primary concern. The
4 A. Yes, itdid. 4 Q of the inductor would also be a factor to the extent
5 Q. Okay. Excdlent. And do you recognize 5 that we needed to be sure that the impedence matching
6 that asthe declaration that you provided in the IPR 6 circuit had sufficient bandwidth for the application.
7 involving United States Patent No. 7,936,245? 7 So, it wasn't necessarily to maximize the Q, but the
8 A. Yes 8 design of the Q in some sense would have been a

9 Q. Andif I refer to the patent as the
10 '245 Patent, will you understand what I'm referring

11 to?
12 A. Yes
13 Q. Excellent. So, what I'dliketodois

14 briefly go over your background. My understanding is
15 that you have significant experience in academia and
16 that you have someindustry experience. Isthat

17 correct?

18 A. Yes

19 Q. | think what | sort of specifically

20 would like to discuss today is what experience you
21 havein the design of inductors. Do you have any

22 relevant experience designing inductors?

23 A.  Wadl, | guess| would say my experience
24 related to inductors includes teaching, because |

25 taught circuits for many years, and that involved an

9 factor.
10 Q. Butyou can't recall a specific example
11 of your involvement in designing an inductor structure
12 to specifically optimize Q; is that correct?
13 A. So, when you say optimize Q, | don't
14 takethat to, necessarily, mean maximize Q, because
15 optimizing Q could be maximizing Q, but it also could
16 be achieving the desired Q also with the desired
17 bandwidth of thefilter. So, the Q would have been
18 optimized in the sense that the filter would have been
19 optimized, but not necessarily just to get a maximum
20 Q.
21 Q. Let meask this, have you been involved
22 inthe design of transformers?
23 A. | would say my experience with
24 designing transformers would have only been through
25 teaching about transformers, and understanding their

3 (Pages6 - 9)
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Page 10
1 design, and teaching how the design works. | don't

2 think our laboratory work has specifically involved
3 designing transformers, at least not that | can recall
4 at the moment.
5 Q. Haveyou ever beeninvolved in the
6 design of an inductor to be used in atransformer?
7 A. That would essentially be the same
8 answer asthe onel just gave about designing a
9 transformer.
10 Q. Andthat answer is no, correct?
11 A. That answer isthat | have been
12 involved in the design of transformers through
13 teaching, and examples of that would be not only
14 teaching the material, but constructing problems for
15 exams, where analysis of atransformer and the
16 inductors comprising the transformer would be
17 required. So, that's more like atheoretical analysis
18 than a hands-on experimental aspect.
19 Q. | want to turn to page 16 of your
20 declaration, which is marked as Exhibit 245-1003.
21 A. | need to familiarize myself with this.
22 On the copy that I'm looking at, do | click right to
23 go through the -- how do | go to page 167
24 Q. That'sagreat question. So, | think
25 if you have amouse, you would just scroll down, and

Page 12
1 words, the diameter of the loop, which providesthe

2 area; and then, a'so, the number of loops that would
3 bein the inductor winding.
4 Q. 5o, thelarger the areaand the larger
5 the number of turns, does that result in ahigher
6 inductance?
7 A. | know that the number of turns --
8 increasing the number of turns would increase the
9 inductance. | don't recall, specifically, whether the
10 arearelates directly to the inductance as a
11 proportionality, but it does figurein.
12 Q. If you scroll to paragraph 53, which is
13 on page 21, do you see that?
14 A. Yes
15 Q. You'll seethat paragraph 53 starts a
16 new section that says General Uses For Inductors. Dg
17 you seethat?
18 A. Yes
19 Q. And the beginning of paragraph 53 you
20 state, "Inductors have several applications.” Do you
21 seethat sentence?
22 A. Yes
23 Q. Andyou listed anumber of applications
24 there, and then one of them that you list is
25 transformers. Do you see that?

Page 11

1 the pages will go top to bottom.
2 A. Okay. I'll dothat. Okay. I'mthere.
3 Q. Okay. So, doyou seethe section
4 entitled Background of the Technology?
5 A. Yes
6 Q. And then underneath that is subsection
7 Inductor Basics; isthat correct?
8 A. Yes
9 Q. So, intheInductor Basics section, my
understanding is that you are providing background
information on, sort of, the basics or the fundamental
principles of inductors. Isthat correct?

A. That'scorrect.

Q. If you'l scroll down to paragraph 48,
and the last sentence of paragraph 48, you say, "The
inductance is largely afunction of the area of the
loop and the number of turnsin the winding." Do you
see that sentence?
19 A. Yes
20 Q. Canyou explain to me what that
21 sentence means?
22 A. Weél, theinductanceisthevalueof L,
23 which isthe parameter that describes the inductor,
24 and in the physical design of an inductor, the L would
25 berelated to how large the loop is; so, in other

10
11
12
13
14
15
16
17
18

Page 13
A. Yes

Q. Okay. And then the next paragraph,
which is paragraph 54, you focus on the application of
inductorsin transformers. And you state, "One of
these applications, the transformer, "finds wide and
important applicationsin RF circuits." Do you see
that?

A. Yes

Q. Thenext sentence says, "Historicaly,
transformers have long been used in power systems for
voltage step-up and step-down." Do you see that
sentence?

A. Yes

Q. Let meask you this, are inductors used
in power systems for voltage step-up and step-down?

A. Wadl, first of al, inductors are used
as part of transformers, which are used for voltage
step-up and step-down.

Q. Would aninductor that is a standalone
inductor be used in a power system for voltage step-up
or step-down?

A. | would have to seethe circuit to
answer that question. That would specifically be
dependent upon the circuit itself.

Q. Okay. So, if aninductor isnot part

© 00N UL WDN PR
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Page 14
1 of the transformer, in your experience, isit used in

2 apower system for voltage step-up or step-down?
3 A. Wadll, what | was speaking of is that
4 depends on how the inductor is used in the rest of the
5 circuit. To my knowledge, the inductor component in
6 isolation wouldn't be used for voltage
7 step-up/step-down, but the inductor would bein a
8 larger circuit. And that's where I'd need to know,
9 specificaly, what that circuit isto answer the
10 question.
11 Q. Would an inductor component used in
12 isolation boost signals for long-range transmission?
13 A. Wadll, inductorsin larger circuits
14 could be used to boost signals for long-range
15 transmissions, but inductors, by themselves, in
16 isolation -- you know, so I'm speaking of the inductor
17 itself, but when you say in the context, what did you
18 say, for long-range transmission? Then, presumably,
19 that inductor would be hooked into the long-range
20 transmission system in someway. It wouldn't be by
21 itself, inisolation.
22 So, an inductor could be used in a
23 long-range transmission system where it's serving par
24 of the function of impedance matching, and result in @

Page 16
1 core. So, that'sall | can think of at the moment.

2 Q. Inthenext sentence, you say, and this
3 isright at the bottom of the page, "An ideal

4 transformer is characterized by aturnsratio "N"."
5 Do you see that?

6 A. |do.
7 Q. Whatisanideal inductor characterized
8 by?
9 A. Justitsinductance.
10 Q. Andwould anidea inductor beideal

11 for the design of an ideal transformer?

12 A. Could you repeat that question, please?
13 Q. Would anideal inductor be ideal for

14 the design of an ideal transformer?

15 A. Wadll, two inductors are used for the

16 design of the transformer. Presumably, if oneis not
17 considering parasitics, then it's just the ideal

18 inductor that's being used, and they would be part of
19 theided transformer.

20 Q. Yousad, "Presumably, if oneis not

21 considering parasitics." What did you mean by that?
22 A. The aspects of the component that make

t 23 it not ideal that would be present in a physical

124 device.

25 more efficient transfer of energy in the transmission | 25 Q. Andwhat would those be?
Page 15 Page 17
1 system. 1 A. Wadll, for example, parasitic
2 Q. If you'relooking to accomplish a 2 capacitance.
3 step-up or astep-down in voltage in a power system, 3 Q. Andwhat would cause parasitic
4 would you look to use an inductor in isolation? 4 capacitance in an inductor?
5 A. No. If I'monly trying to accomplish a 5 A. Wadll, whenever there are two plates
6 step-up or astep-down in voltage, | would use a 6 that can accumulate charge, two wiresin proximity
7 transformer. 7 could have capacitance between them.
8 Q. Inthe next paragraph, whichis 8 Q. And how would that impact the design of
9 paragraph 55, you state, "Essentially, a transformer 9 atransformer?

=
o

isjust two magnetically-coupled inductors." Do you
see that sentence?

A. Yes

Q. Why doyou say "essentially?"

A. Waéll, the two magnetically-coupled
inductors would, presumably, bein close proximity, so
the transformer consists of two magnetically-coupled
inductors. Those are the parts of atransformer. So,
essentially, the two coupled inductors form the

e e N <
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10 A. Wadll, inthedesign of anideal

11 transformer, it wouldn't have an impact. Ina

12 detailed design that involved modeling, where one
13 wanted to have a complete picture of how the

14 transformer behaves, one would need to include the
15 parasitics. But not in the design of an ideal

16 transformer.

17 Q. Let'sscroll down to page 25 of your

18 declaration, and let me know when you're there.

19 A. Okay. I'mthere.

20 Q. You'll seethere'sasubsection E

21 that'stitled, "The meaning of Q-factor." Do you see
22 that?

23 A. Yes

24 Q. And then there's paragraph 63 that

19 transformer, but they also need to be in proximity.
20 Q. Isthere anything else that's necessary
21 to create the transformer?

22 A. Inthe case of atransformer, these

23 inductors could be wound on a magnetic material.
24 Q. Anything else?

25 A. Onacore, for example, on amagnetic

25 follows that subheading, and it says, "At its core,

5 (Pages 14 - 17)
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Page 18
1 the Q-factor, or Quality Factor, of a coil isthe

2 ratio of energy storage to energy lossin a practical
3 inductor over acycle of excitation, as shown below."
4 Andthenthereisaformula. Do you seethat?

Page 20
1 step-up and step-down avoltage, the turns ratio would
2 be of primary importance. There are other
3 applications where the frequency response of the
4 transformer or the bandwidth of the transformer might

5

6

7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

A. Yes.

Q. Inthat sentence, what do you mean by a
practical inductor?

A. A practical inductor would be an
inductor that has loss.

Q. Andthenif you go down to paragraph
65, which is at the top of the next page, you'll see
in the middle of that paragraph there's a sentence
that says, "The higher the Q-factor of the inductor,
the lower the energy loss of the device and the closer
it approaches the behavior of anideal inductor." Do
you see that sentence?

A. ldo.

Q. And then the next sentence says, "High
Q inductors are used with capacitors to make resonant
circuitsin radio transmitters and receivers, which
are discussed in more detail below." Do you see that
sentence?

A. Yes.

Q. Arehigh Q inductors necessary to
design an ideal transformer?

5

6

7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

comeinto play. So, inthose cases, in those
applications, one might also be concerned with the Q,
but not here, not in the design of an ideal

transformer that's stepping up and stepping down
voltage.

Q. If welook at paragraph 66, you say,

"To improve an inductor and its Q-factor, we must
minimize the various |oss mechanisms associated with
theinductor." Do you see that sentence?

A. Yes.

Q. What do you mean by "various loss
mechanisms" in that sentence?

A. Wadl, for example, areal inductor has
loops of wire of some kind of conductor, and real
conductors have loss, have resistance. The Q-factor
of the inductor decreases with the loss. So, whatever
loss mechanisms come into play will reduce the Q.

Q. So, that'shelpful. | think what I'd
like to understand is what are those loss mechanisms,
and you know, what, structurally, causes them. Okay?
And so it looks like you, in the next sentence,

© 00N UL WDN PR
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Page 19
A. So, the meaning of anideal

transformer, first of all, isonethat is
characterized by the turnsratio. I'm not sure what
paragraph we were looking at. | guessit was
paragraph 64. No, no, it was above that.

Q. Itwasparagraph 55, if you need to
refer to it above.

A. Thank you. Thank you. So, that's how
an ideal transformer was described. The voltage V2,
is proportional to the voltage V1 by the turnsratio.
So, in anided transformer, the turnsratio between
the primary and secondary is the only thing that comes
into play in describing the ideal transformer. And
because the transformer consists of two inductors, the
only characteristic of the inductors that's being
included would be the number of turns, and nothing
else. So, the Q doesn't come into this description of
an ideal transformer.

Q. So,if I'mtrying to design an ideal
transformer, I'm more concerned about the number of
turns of the primary and secondary windingsthan | am
about the Q-factor of those windings. |sthat
correct?

A. | mean, what you'd be concerned about

would depend on the application. If you're looking to

© 00N UL WDN PR
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Page 21
identify loss mechanisms to include conductive |osses,
internally-induced losses, such as skin effect,
externally-induced losses, such as eddy current
generated by nearby conductors, magnetization losses,
displacement current losses and radiative losses. Do
you see that?

A. Yes

Q. So, if I'm designing an inductor, and
I'm going to use that inductor in a transformer, are
more of these |oss mechanisms going to be present?

A. What do you mean by "are more of these
loss mechanisms?"

Q. Wadll, you say, "To improve an inductor
and its Q-factor, we must minimize the various |oss
mechanisms associated with the inductor." And my
question isif you're using an inductor in a
transformer which, as you've noted, is effectively or
essentially just two magnetically-coupled inductors,
correct?

A. Yes

Q. So, if we'reusing an inductor in a
transformer, as you've described, are more of the loss
mechanisms that you've referenced here going to be
present?

A. I'msorry. I'mjust not understanding

6 (Pages 18 - 21)
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Page 22
1 by what you mean by "more of the loss mechanisms.”" |
2 just don't understand the sentence.
3 Q. $So,you've stated herethat, "To
4 improve an inductor and its Q-factor, we must minimize
5 various loss mechanisms associated with the inductor."”

6 Correct?
7 A. Yes
8 Q. Okay. Do you have to minimize more

9 loss mechanisms associated with an inductor when it is
10 part of the transformer to improve its Q?

11 A. Oh. So, may | say what | think you're
12 asking?

13 Q. Please

14 A. | think you're asking meif | have an

15 inductor that | designed, and | have designed itin
16 such away toincreasethe Q, andindoing so | tried
17 to minimize whatever loss there isin the inductor.
18 Areyou asking meif | then want to use that inductor,
19 or instead want to use that inductor in atransformer,
20 do | have to minimize other loss mechanisms, or

21 minimize these loss mechanisms even more?

22 Q. VYes

23 A. Again, that's going to depend on the

24 application where the transformer isused. So, the
25 transformer, when it'sused in RF circuits, for

Page 24
1 A. It'sgoing to involve how the component

2 windings are laid out, at least, and an understanding
3 of the coupling between things, and the parasitics
4 between things. That would be done on a case-by-case
5 basis.

Q. Whereas, if you're designing an
inductor in isolation, not to be used in a
transformer, you don't have to adapt it for coupling
or parasitics that are necessary in the design of a
10 transformer?
11 A. No. No. Thesamethingistruefor an
12 inductor. If we're designing a physical inductor on a
13 chip, it would depend what its application is, but
14 generally speaking, we'd want to have ahigh Q, for
15 example. In general. Not dways. So, we'd be
16 concerned with the resistance, the number of turns,
17 and other parasitic factors, like capacitance. So,
18 the overall behavior of that inductor, particularly in
19 REF circuits, is going to depend upon all of those
20 things. And all of those things would come into play
21 inthe transformer, aswell, but of course, the layout

© 00 ~NO

22 would be different because it's two inductors, not
23 one.
24 Q. So,isityour testimony that the

25 design of an inductor as a standalone inductor on a

Page 23
example, high-frequency circuits, may be required to
be able to pass a certain frequency. It may be
required to be able to pass arange of frequencies.

So, in the case where I'm designing a transformer for
that application, | would be concerned with the Q, and
I would be concerned with the loss mechanismsin the
individual inductors.

Q. Understood. But how would you minimize
those loss mechanisms in the transformer?

A. Weél, | haveto say that depends upon
the physical design and how the transformer islaid
out; if we're talking about on a chip, for example.
And what | would have to do would beto create a
physical model, | mean, amodel of aphysical
transformer, that would include, based upon how it's
laid out and the relative location of things, that
model would include not only the inductance, and not
only include the number of turns and the area, but it
would include all of the parasitics. And so, that
would depend, specifically, on what application the
transformer was being designed for.

Q. So,if I could summarize that, the
application of the transformer and its layout are
24 going to influence how you design its component
25 windings; isthat correct?

© 00N UL WDN PR
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Page 25
chip is not going to be different than the design of

1
2 aninductor that's going to be used in a transformer
3 onthe same chip?
4 A. 1 don'tthink that's exactly right.
5 What | wastrying to say is that when an inductor is
6 designed on achip, it's designed with goals, in terms
7 of what its performance goalswill be. And the same
8 thing istrue for when atransformer is designed on a
9 chip. The goals may be somewhat different in the two
10 cases. It'sgoing to be application-dependent. But
11 what | wastrying to get across was that in both
12 cases, the modeling of the physical device on achip
13 isgoing to involve these various parasitics that
14 we've discussed.
15 Q. Andif thegodsare different in the
16 design of atransformer versusthe design of an
17 inductor, would that influence how you design a
18 standalone inductor versus how you design an inductor
19 that would be part of atransformer?
20 A. I'mnot surethat | can understand that
21 theway you've phrased it. | think you're asking if
22 the goasare different for atransformer and an
23 inductor, would | design them differently, would |
24 design the transformer differently than | design an
25 inductor, on achip.

7 (Pages 22 - 25)
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Page 26
1 Q. That'scorrect.
2 A. | think the answer to that is yes, that
3 if | were designing an inductor for a particular
4 application, | would have to take the requirements, or
5 I'd have to consider the requirements, to do the
6 design. And the samething istruefor atransformer.
7 The reguirements of atransformer might be different
8 than the requirements of a standalone inductor. So,
9 they might be designed differently, depending upon
10 what they were going to be used for.
11 Q. Thank you. If we go to page 27 of your
12 declaration.
13 A. Okay.
14 Q. You'll seethere'sasubsection G
15 that'stitled Singer Layer vs. Multi-Layer Inductors.
16 Do you seethat?
17 A. Yes
18 Q. And then paragraph 70 follows, and the
19 second sentence of that paragraph you state, "When
20 formed in integrated circuits, it was well known prior
21 tothe priority date of the '245 Patent that the coils
22 of aninductor could be formed on a single metal layel
23 (planar) or multiple metal layers." Do you see that
24 sentence?
25 A. Yes

Page 28
1 A. Yes

2 Q. And that inductor appearsto have two

3 windings on one layer. Agreed?

4 A. Yes

5 Q. Andthen it has abridge on a second

6 layer. Do you agree with that?

7 A. Yes

8 Q. So,inthatillustration of aspiral

9 inductor, would you agree that it uses a crossover
10 region on a separate layer than the winding to close
11 thecircuit?
12 A. | would agree that the bridge goes
13 under the winding, and that is a separate layer.
14 Sometimes single-layer inductors can have an
15 incidental, sort of, underpass, the way it shows here,
16 and still be called a single-layer inductor, but the
17 bridge, asyou've said, is actualy on a separate
18 layer going under.
19 Q. Andthat bridgeis not part of the
20 winding; isthat correct?

21 MR. MASULLO: Objection, form.

22 THE WITNESS: | don't think I've opined
23 on that, specifically. Do you know if I've

24 referenced that in my report?

25 BY MR. PARKER:

Page 27
1 Q. Andthenif you scroll down to

2 paragraph 72, you'll see reference to a patent number
3 6,759,937 to Kyriazidou. Do you see that?

4 A. Yes
5 MR. PARKER: And for the benefit of the
6 court reporter, that's K-Y-R-I1-A-Z-1-D-O-U.

7 BY MR. PARKER:

8 Q. Andif you scroll to the next page,

9 you'll see afigure from Kyriazidou, Figure 1 and
10 Figure 2, at the top of page 29. Do you see those

11 figures?
12 A. Yes
13 Q. AndinFigurel, it says, "Prior art

14 single-ended multiple layer inductor." Do you see
15 that?

16 A. Yes

17 Q. Andthat inductor appears to have three
18 windings on three layers. Would you agree?

19 A. Yes.

20 Q. But that inductor does not have any

21 crossover regions. Do you agree?

22 A. | agree

23 Q. AndinFigure 2, you have what's

24 described as"Prior art differential single layer

25 inductor." Do you see that?

Page 29
Q. No. I'mjust moretrying to understand

the figure, and | guess what | want you to explain to
me iswe have a single-layer winding, right? And then
we have a second layer, where theres abridge. And
I'm just looking to confirm that the metal layer that
is part of that bridge is not the same as the metal
layer that isthe winding. Isthat correct?

A. Wael, what | can confirmisthat the
metal layer of the bridgeis on a different layer
than, | guesswhat I'd call the main winding, just as
11 it'sshown in this diagram. Asfor whether the bridge
12 formsapart of thewinding, | think | would say that
13 it does. | mean, the winding of an inductor isthe
14 thing that produces the inductance. It's the metal
15 conductor that forms the loop. When the loop goes
16 under, the way it's shown here, to another layer,
17 that's still producing inductance. So, | don't know
18 at thispoint. | think | would say that it's part of
19 thewinding, but it's specifically abridge. | don't
20 know if | can say that that's not included in the
21 winding.
22 Q. Understood. But that bridgeis
23 connected to the winding by vias. Would you agree?
24 A. Agreed.
25 Q. And then there are no turns coming off
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Page 30
1 of the bridge itself. Would you agree?

2 A. Could you explain what you mean by

3 that? I'm not sure.

4 Q. Well, | guessthebridgeisjust a

5 bridge. There's no metal layer that extends around

6 theinductor coming straight off the bridge.

7 A. |see So, | think you're asking

8 whether thereis aturn on the second layer coming off
9 of the bridge, that's connected to the bridge.

Page 32

1 A. AmI supposed to be seeing that exhibit
2 now?

3 Q. Youwill momentarily.

4 A. Okay.

5 (Exhibit 245-1018 was introduced.)

6 BY MR. PARKER:

7 Q. So, actually, you might be able to just

8 click the arrow to the right on the current exhibit,

9 and that might take you there. Let me know if that's

10 Q. Correct. Andthereisn't one. 10 the case.
11 A. That's correct. 11 A. No, that takes me to a different
12 Q. Okay. And so, thisisyour background 12 document.
13 oninductors, and stacked inductors, and single-layer | 13 Q. Maybeclick it again.
14 inductors, is part of it, and | just want to confirm 14 A. That was my notice of remote
15 that thisisacommon way to close acircuit on a 15 deposition.
16 spira inductor. 16 Q. Okay.
17 MR. MASULLO: Objection, form. 17 A. Nextismy declaration.
18 THE WITNESS: Wéll, so, by "closethe | 18 Q. Andthenif you click it again?
19 circuit," | understand that to mean that the 19 A. Itlookslikeit's the notice of remote
20 loop that's on the top layer forms a 20 deposition again, the exhibit ending in 1003.
21 continuous current path by using the vias and 21 Q. So, maybe go back to your marked
22 the bridge, or the underpass, | would call it, 22 exhibitsfolder.
23 to make sure that there's a continuous current 23 A. Now, | would like to do that without
24 path. So, that's correct. Asfor whether 24 disconnecting us. So, if you would give me some
25 that's a common way, using an underpassor an | 25 guidance, | don't want to just click on thingsto
Page 31 Page 33
1 overpass or a bridge was awell-known 1 figure out how to do that.
2 technique in making inductors. 2 Q. Thereshould be atab at the top of
3 BY MR. PARKER: 3 your browser.
4 Q. Andif you remove the bridge from that 4 A. | now have the marked exhibit page with

5 diagram, would you have an open circuit?
6 A. Yes. | guess| would add to that, just
7 sothat I'm not too glib about it, it's an open
8 circuit when we consider that the terminals of the
9 inductor are at node 1 and node 2. And the idea here
10 isto make a continuous circuit from node 1 to node 2
11 Removing the bridge would make it an open circuit.
12 Q. If you scroll to page 36 of your
13 declaration, you'll see at the top of the page a
14 top-view of aspiral inductor. Do you see that?
15 A. Yes
16 Q. Andwould you agree that an underpass
17 that you described as well-known in the prior art
18 could be used to close this circuit?
19 A. Yes
20 Q. And then in the paragraph below you'll
21 seethat you reference aU.S. Patent Application
22 that'sreferred to as Moinian. Do you see that?
23 A. Yes
24 Q. AndI'm going to mark Moinian so we can

25 look at it. So, bear with me.

5 three exhibitsthere.

6 Q. Okay. If you could open the one that's

7 Exhibit 245-1018.

8 A. Gotit.

9 Q. Do you recognize this asthe Moinian
10 reference that you refer to in your declaration?
11 A. Yes.
12 Q. Now, if welook at the abstract, it
13 says, "Aninductor device in an integrated circuit
14 includes afirst winding portion, a bridge portion and
15 asecond winding portion." Do you see that sentence?
16 A. Yes.
17 Q. Now, thereésafigure at the bottom of
18 thefront page of Moinian. What do you recognize that
19 figureto beillustrating?
20 A. 1 would actually haveto look at the
21 description of that figure to tell you any more than
22 thisisan inductor with windings and crossovers and
23 bridges.
24 Q. If you scroll down to page 9 of 13 of
25 Exhibit 1018.
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Page 34 Page 36

1 A. Okay. 1 electrically connects the first winding portion to the
2 Q. Ontheright-hand column it says 2 second winding portion." Do you see that?

3 Summary of the Invention, and then you'll see a 3 A. Yes.

4 paragraph 0006. Do you see that? 4 Q. Inparagraph 0008, it states, and it's

5 A. Yes. I'mwondering if | can enlarge 5 just below there, "Advantageously, theillustrative
6 this. It'sreally difficult for meto see on the 6 inductor deviceis characterized by arelatively high
7 screen. 7 Q-factor." Do you seethat?

8 Q. Yeah, there should be abutton right 8 A. Yes.

9 above the image of the document that has a plus or 9 Q. Thenwe'vegot brief descriptions of
10 minus sign that you can click on the plusto zoom in. | 10 the drawings. Figure 1 shows aplan view of the
11 A. That helpsalot. Okay. So, | see 11 inductor device. Figure 2 shows a plan view of the
12 paragraph 6. 12 inductor device with the polysilicon shielding portion
13 Q. Paragraph 6 states, "In accordance with 13 removed. And then figures 3, 4 and 5 show sectional
14 an aspect of theinvention, an inductor deviceinan | 14 views. Do you agree?
15 integrated circuit includes afirst winding portion, a | 15 A. Yes
16 bridge portion and a second winding portion." Which 16 Q. So, if we scroll down to paragraph 20,
17 issimilar to what we read in the abstract, correct? 17 this paragraph describes the plan views in Figures 1

18 A. Yes. 18 and 2, and shows that theillustrative inductor
19 Q. The second sentence says, "The 19 device, whichislabeled 100, comprises asingle
20 integrated circuit has afirst, a second, athird and 20 octagonal inductor winding, which islabeled 110, that
21 afourth metallization level." Do you seethat? 21 terminatesin aleft signal node 120 and aright
22 A. Yes. 22 signal node 130. Do you see that sentence?
23 Q. Do you understand that to mean there 23 A. Yes.
24 arefour different metallization layers? 24 Q. Itsays, "Theinductor winding, in
25 A. | think that'swhat it means, yes. 25 turn, can be separated into primary winding portions
Page 35 Page 37
1 Q. Then after that it says, "Thefirst 1 110P and bridge portions 110B."
2 winding portion of the inductor device comprises a 2 A. Okay.
3 first metal line formed on the first metallization 3 Q. Andthenit states, "The bridge
4 level, and asecond metal line formed on the second | 4 portions allow the inductor winding to cross over
5 metallization level, the first metal line being 5 itself and to be electrically continuous from the | eft
6 electrically connected in parallel with the second 6 nodeto theright node." Do you seethat?
7 meta line." Do you see that? 7 A. Yes
8 A. Yes. If youdon'tmind, I'djust like 8 Q. So, | just want to go back up to the
9 tore-read that again. (Pause.) Okay. 9 figuresand look at that. So, if we go to Figure 2,
10 Q. And then the next sentence says, "The 10 which you can scroll up and find. Let me know when

11 bridge portion comprises athird metal line formed on| 11 you're there.

12 thethird metallization level, and afourth metal line | 12 A. Yes I'mthere.

13 formed on the fourth metallization level, the third 13 Q. And so, youll noticethat thisisa

14 metal line being electrically connected in parallel 14 plan view of an inductor device, which islabeled as

15 with the fourth metal line." Do you see that? 15 100.
16 A. Yes I'mtryingto keepthisal in 16 A. Yes
17 mind, but | do seeit. 17 Q. Comprising asingle octagonal inductor

18 Q. Okay. Andthenit says, "Finaly, the 18 winding, whichislabeled 110. And you would agree
19 second winding portion comprises afifth metal line | 19 thisis octagonal, correct?

20 formed on the first metallization level, and a sixth 20 A. Yes

21 metal line formed on the second metallization level, |21 Q. That terminatesin aleft single node

22 thefifth metal line being electrically connected in 22 120, which is bottom left. Do you see that?

23 parallel with the sixth met line." Do you seethat? |23 A. Yes

24 A. | seeit. 24 Q. Andaright signa node 130. Do you

25 Q. Andthenit says, "The bridge portion 25 seethat?
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Page 38 Page 40
1 A. Yes. 1 through 6," and we're looking at Figure 5, "shows that

2 Q. Andthenit says, "Theinductor winding 2 illustrative inductor device 100 is built into a
3 can be separated into primary winding portions 110P.| 3 polysilicon level and seven metallization levels
4 Do you seethose? Bottom right iswhere 110P is, 4 labeled M1 through M7 in the figures."
5 using arrows. 5 A.  Okay.
6 A. Yes, | doseethat. 6 Q. And do you see those layers, M1 through
7 Q. And bridge portions 110B. Do you see 7 M7?
8 those? 8 A. Unless|'m missing something, | only
9

9 A. Yes. see M3 through M7 labeled here.
10 Q. Okay. Andwhen they're pointing at the | 10 Q. Wall, then, I think at the bottom
11 bridge portionsin 110B, do you see that those 11 you'll see poly, bottom right, and then above it, M 1.
12 portions are shaded differently than the winding? 12 A. Oh, that was off of my page.
13 A. Yes. Onthetop, the two bridge 13 Q. Noworries.
14 portions, right, they're sort of filled in with dots, 14 A. Becausel had enlarged it. I'll make

15 whereas, the winding that goes above is crosshatched, 15 it smaller. So, | do see M1, but | still don't see
16 Presumably, that's also a bridge on the bottom. No, | 16 M2. If you're asking meif | see M2, | dontt.
17 that'struethere, also. Yes. So, the answer isyes. 17 Q. AndI don't think M2 islabeled on any

18 Q. Andthedifferent shading indicates to 18 of theseimages. But for purposes of our questions,
19 you that that bridge portion is on a different layer, 19 we're going to be focusing on M3 through M7. Do you
20 correct? 20 seethose?
21 A. | can surmisethat from looking at 21 A. Yes
22 this. | probably would want to look more at the 22 Q. And you agree that M3 through M7
23 description again, but | think that's fair to say. 23 represent different metal layers?
24 Q. If wescroll down to Figure 5, do you 24 A. Agreed.
25 seethat? 25 Q. Okay. So, then, the specification
Page 39 Page 41
1 A. Yes 1 continues, "The primary winding portions 110P of the
2 Q. Now, Figure5isa cross-sectional view 2 inductor winding 110 comprise metal lines built into
3 of theinductor. And you'll seethat it labelsthe 3 the M5 through M7 metallization levels." And do you
4 top threelayers 110P? 4 seethose on thisfigure?
5 A. Yes. 5 A. Yes.
6 Q. And then underneath those three layers 6 Q. So, 110P bracket is bracketing the
7 there aretwo layersthat are labeled 110B. Do you 7 primary winding portions of the inductor, right, that
8 seethat? 8 areon levelsM7, M6, and M5, correct?
9 A. Wadl, sol think, just to be clear 9 A. Yes
10 about what | see here, the layers, | think, would be 10 Q. The spec goeson, "The bridge portions,
11 the metal layers, which are labeled M7, M6, M5, M4, et 11 110B, on the other hand, comprise metal lines built
12 cetera. And the 110P and 110B, with the curly 12 into the M3 and M4 metallization levels." Do you see
13 brackets, seem to be, at least, labeling the 13 that?
14 rectanglesthat they're next to. 1'd probably haveto 14 A. Yes
15 look at the description of Figure 5 to know whether 15 Q. And so, the bridge portions of this
16 those arelabels for the layers or for those metals 16 inductor are on different metal layersthan the
17 linesalone. 17 primary winding, correct?
18 Q. Understood. I'm going to read it to 18 A. Yes
19 you, becauseit's hard to go back and forth. 1'm 19 Q. And so, isthis, what you see here,
20 going to read to you the description of Figure 5, and 20 illustrative of what you've described as sort of an
21 | want you to just follow along, and then I'll have 21 underpass?
22 some questionsfor you. Isthat okay? 22 A. Waéll, this shows and describes a bridge
23 A. Sure 23 portion that's on layers M3 and M4, under the primary
24 Q. So, the specification says, "Reference 24 windings. Thisisa cross-section of somewhere on
25 now to the various sectional viewsin Figures 3 25 that inductor. | can assume that that's the underpass
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Page 42 Page 44
1 that I'm talking about. If it's a place where it 1 presumably, the purpose of that bridge is to complete
2 actually shows the cross-section, | could confirm 2 that circuit.
3 that, but | think it'sfair to say if they're calling 3 Q. And the bridge portion is separate from
4 it abridge, that it's a bridge, and it's on the 4 -- excuse me. Let merephrasethat. The bridge
5 layersM3 and M4. Do you know, isthere afigure that 5 portion whichisin metal layers 3 and 4 is below the
6 shows where this cross-section is taken? 6 primary winding on metal layers 5, 6, and 7, correct?
7 Q. Yes. So, if yougo to Figure 1, scroll 7 A. Yes, the bridge portion is below what's
8 up. 8 labeled as 110P, which is being described as the
9 A. Okay. 9 primary winding.
10 Q. Figure 5, which we were looking at, 10 MR. PARKER: Why don't we take a quick
11 showsthe sectional view of Figure 1 cut along the 11 break, let's say maybe ten minutes, and then
12 plane Y-Y prime, which you'll seeisavertical line 12 we'll come back and pick up. We'll come back
13 through the crossover region at the top of the 13 10:35 your time.
14 inductor. Do you see that? 14 THE WITNESS:. Sounds good. Thank you.
15 A. Yes. So,looking at this combined with 15 MR. PARKER: Off the record.
16 what | just saw, the vertical line Y-Y primeis 16 (A 10-minute recess was taken.)
17 cutting through at a point where there are two 17 BY MR. PARKER:
18 underpasses next to each other, or crossovers, if you 18 Q. Dr. Prucnd, if you'll go back to your
19 will. Andit'salittle hard to discern, but | think 19 declaration, which you should be able to access by
20 it's reasonable to say that the cross-section that you 20 clicking on the arrow to the right or left of your
21 just showed me would indicate that it's crossing the 21 Exhibit Share, if you'll scroll down to page 37,
22 bridge, and that the bridge isin the lower metal 22 you'll see a subheading that says Shape of Inductors
23 layersrelative to the top layers of the winding. 23 and Symmetry. Do you seethat?
24 Q. Okay. And the specification goeson to 24 A. Yes
25 say, "It will be observed that in accordance with 25 Q. Andyou say, "The various shapes of
Page 43 Page 45
1 aspects of the invention, the metal linesforming the | 1 inductors and their respective trade-offs were very
2 primary winding portions 110P are electrically 2 well known far before the priority date of the '245
3 connected together by a multiplicity of contact vias | 3 patent.” Do you seethat?
4 so that they are connected and parallel with each 4 A. Yes
5 other. (i.e, they are shunted.)" Do you understand 5 Q. The next sentence states, "A few of
6 that the top three layers, M5 through M6, which 6 these configurations are shown below.” And then if
7 consists of the primary winding, are stacked on top of| 7 you scroll to the next page, you'll see afigure with
8 each other connected by vias and in electrical 8 several inductor configurations. Do you see that
9 paralld, correct? 9 image?
10 MR. MASULLO: Objection, form. 10 A. Yes.
11 THEWITNESS: So, if | may, I'd liketo 11 Q. Canyou just describe what that image
12 go back -- I'm looking at Figure 1, but I'd 12 illustrates?
13 like to go back to the cross-section figure. 13 A.  Waéll, thesearedl inductors, and
14 Was that Figure 57 14 they're al two-dimensional inductor types, which
15 BY MR. PARKER: 15 meansthat they're on a plane, essentially on a plane,
16 Q. Yes 16 and it describes three geometries. The upper left is
17 A. S0, inthiscross-section, | seethat 17 meander. Y ou seethat the conductor is, in fact, sort
18 layers5, 6, 7, 110P, in the primary winding, are 18 of wandering up and down. The second one on the upper
19 connected by vias. At that point, they would appear | 19 right is rectangular. Y ou see the shapeis
20 tobeinparalel. Atleast, at that point, they're 20 rectangular. The lower |€ft is circular, the shapeis
21 electrically connected. That's about all | can say. 21 circular. And the lower right is octagonal, and
22 Q. And then below those three windings, 22 that's an octagon.
23 you've got two layers of abridge that closesthe 23 Q. Inparagraph 84 below that figure, you
24 circuit of thisinductor; isthat correct? 24 dtate, "The circular geometry has the best electrical
25 A. Therearetwo layers of abridge, and 25 performance of these shapes, whereas the meander line
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Page 46 Page 48
1 inductors are seldom used." Do you see that? 1 sitting, from right to left, is going to have current
2 A. Yes 2 wrapping around it, and that creates the magnetic
3 Q. Canyou explain why the circular 3 field, which is the way the inductor operates. By
4 geometry has the best electrical performance of those 4 putting the conductors close together, as you would in
5 shapes? 5 most of these geometries, the circular, the octagonal
6 A.  Waell, by virtueit's geometry, and | 6 or rectangular, those magnetic fields can overlap and
7 don't know that | can recall off the top of my head 7 then reinforce each other. So, you get a greater
8 exactly what it is about the geometry, but by virtue 8 magnetic field by doing that.
9 of the geometry, the circular-shaped inductor is able 9 Q. Andisthat preferred when constructing
10 to obtain what's called the highest SRF, which is the 10 thelayout of an inductor?
11 self-resonant frequency. And that self-resonance 11 A. Waell, again, as| said before, the
12 occurs when you have an L-C combination. So, whenyou | 12 characteristics of the inductor depend on the detail
13 combine the inductance of the circular geometry with 13 design and modeling. And generally speaking, you'd
14 the capacitance associated with the geometry, which 14 want to make the inductor as efficient as possible in
15 would be parasitic capacitance, that you are able to 15 producing that magnetic field. So, it'savery
16 get the highest self-resonant frequency, whichisa 16 sweeping generdity. You'd prefer to havethe
17 desirable thing. 17 windings, | guess you would say, or the loops, close
18 Q. Youaso state that, "meander line 18 together to create a high inductance as efficiently as
19 inductors are seldom used." Why arethey seldomused? | 19 possible.
20 A.  Waell, again, if we looked on the Table 20 Q. Inparagraph 85, which is underneath
21 3.1, on the next page, which iswhere I'm looking, it 21 thetable you were referencing a moment ago, thisis
22 sort of summarizes an advantage of each and a 22 on page 39 of your declaration, the second sentence
23 disadvantage of each. And the reason cited that 23 says, "When constructing a layout for agiven
24 there's a disadvantage of the meander isthat it hasa 24 inductance valug, it is best to have the highest
25 lower self-resonant frequency. Again, the 25 possible values of Q and SRF in the smallest possible
Page 47 Page 49
1 self-resonant frequency is determined by a combination 1 areaof an inductor using standard process
2 of the inductance and parasitic capacitance. 2 techniques." Do you seethat sentence?
3 Q. Understood. So, there'stradeoffsin 3 A. Yes.
4 using these different configurations, correct? 4 Q. What does that sentence mean with
5 A. That'scorrect. 5 respect to having an inductor configuration with tight
6 Q. Intheconfigurationsthat are 6 turnsor loops as opposed to having an inductor
7 illustrated in the figure at the top of page 38, which 7 configuration where there is more space between the
8 isthe four 2-dimensional inductor types that you just 8 turns or loops?
9 walked us through, it appears to me that regardless of 9 A. Wadll, again, thisis speaking in
10 the geometric shape, rectangle, circular, octagonal, 10 generdlities. This statement is avery genera
11 theturns of these shapes are fairly close together. 11 statement. But when an inductor is being fabricated
12 Isthere areason for that? 12 onachip, red estateis precious. Inductors are
13 A.  Waell, these are, of course, just 13 rather large components relative to other components
14 illustrations. | think they're probably artist 14 of integrated circuits. So, it's desirable to make
15 conceptions. But generally speaking, the inductor 15 theinductor cover the smallest possible area. At
16 operates by creating a magnetic field, and | don't 16 least, that's one consideration. And in doing so, one
17 want to make thistoo lengthy, but if you have current 17 would want to have, generally, the best performance.
18 passing through the inductor through a conductor, and 18 And here, the two aspects of the performance that are
19 | can't see myself on the screen, but say the current 19 being considered are the Q and the self-resonant
20 isgoing in the direction of my thumb. So, thisis, 20 frequency.
21 generaly, the inductor, and my thumb is pointing in 21 Q. Andisthat generaly accomplished by
22 thedirection of the current. Then the magnetic field 22 having more tightly-wound turns or loopsin an
23 iscreated in the direction of my fingers, my right 23 inductor configuration?
24 hand's fingers, wrapping around it. So, each wire, 24 A. So, by more tightly wound, do you mean
25 with current passing through it, say where I'm 25 that the loops are as close together as possible?
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Page 50
1 Q. Yes.
2 A. Ithink thisisignoring all other
3 factorsthat would come into play in deciding the
4 inductor. So, it's not just having the windings close
5 together, athough having the windings close together
6 are going to help improve -- increase the value of the
7 inductance. But there are other factorsthat come
8 into play other than the spacing. I'm not sure | can
9 recite those off the top of my head right here, but
10 there are things such as capacitive effects that might
11 beundesirable. So, there are anumber of things that
12 are part of this consideration, one of them being the
13 spacing of the loops.
14 Q. What werethe effects that you said
15 might be undesirable? Did you say -- | didn't catch
16 that word. 1I'm sorry.
17 A. | said capacitive.
18 Q. Okay. Capacitive effects, right. So,
19 generally speaking, if we turn to the next page,
20 paragraph 87, you talk about symmetry. Do you see
21 that?
22 A. Yes
23 Q. And at the bottom of that paragraph you
24 say, "Notethat in this configuration, each turn
25 involves ametal-level interchange, a process that

Page 52
1 level by vias.

2 Q. Andthebridgeison alower level,
3 correct?
4 A. Correct.
5 Q. Again, thisissort of synonymous with
6 what you described earlier as an underpass, correct?
7 A. Yes.
8 Q. If you could turn to page 49 of your
9 declaration. Let me know when you're there.
10 A. | amthere
11 Q. S0, at page 49, you start asection in
12 your declaration titled the '245 Patent. Do you see
13 that?
14 A. Yes
15 Q. And at this point, | assume you're
16 intimately familiar with the '245 Patent; is that
17 correct?
18 A. Yes
19 Q. If youlook at paragraph 98, whichis
20 thefirst paragraph of that section, that paragraph
21 states, "The background of the invention section of
22 the'245 Patent states that it relates to a "stacked
23 structure of aspiral inductor, and more particularly,
24 to astacked structure for improving quality factor by
25 making use of metal layers of acrossover region as

Page 51
1 requiresvias." Do you seethat sentence?

2 A. Yes.

3 Q. Andif you go to the next page, you'll

4 seetwo figures. Do you see those two figures?

5 A. Yes.

6 Q. So, dothosetwo figuresinvolve a

7 metal-level interchange?

8 A. If I may, justtobesure, I'd liketo

9 look back at the preceding paragraph, just for a
10 moment.
11 Q. Noproblem.
12 A. (Pause) | think the answer to your
13 question, if | recall, is correct, that both of these
14 geometriesin Figure 210 and 211 have crossovers.
15 Q. And so, in the statement that precedes
16 those two images, when you say, "Note that in this
17 configuration, each turn involves a metal-level
18 interchange, a process that requires vias," what do
19 you mean by a"metal-level interchange?'
20 A. A bridge.
21 Q. A bridge. Okay. And so, the bridgeis
22 connected to the winding by vias, correct?
23 A. Waél, again, | know that we discussed
24 before how windings should be defined. The bridgeis
25 connected to the parts of the winding on the upper

Page 53
1 shunt windings." Do you so that sentence?

2 A. Yes

3 Q. So, you would agree that one of the

4 stated objectives of the '245 Patent isto improve

5 Quality Factor of aspira inductor, correct?

6 A. Correct.

7 Q. Andyou'd aso agree that the '245

8 Patent attempts to improve Quality Factor of aspiral

9 inductor by making use of metal layers of a crossover
10 region as shunt windings, correct?

11 A. Correct.

12 Q. Now, if you go to paragraph 99 --
13 A. Okay.

14 Q. --you state that "The '245 Patent

15 acknowledges that symmetric inductors were common at
16 thetime and they could include multiple metal layers
17 asawinding of theinductor." Do you see that

18 statement?

19 A. Yes

20 Q. Andwevelooked at some of those

21 structuresin the background art that you've cited.

22 Would you agree?

23 A. | think so, yes.

24 Q. Thenext sentence states, "The use of

25 vias and a crossover region were also known." Do you

14 (Pages 50 - 53)

Veritext Lega Solutions

Page 14 of 81 www.veritext.com

888-391-3376



Page 54
1 seethat?

2 A. Yes

3 Q. Andwevelooked at some art that

4 you've cited that illustrates the use of vias, aswell

5 ascrossover regions. Would you agree?

6 A. Agreed.

7 Q. Your next statement says, "But it

8 arguesthat prior art inductors had disadvantages,

9 namely, the parasitic resistor will be restricted by
10 thesingle metal layer, a conductivity of the
11 crossover region, anumber of the vias, and the
12 resistance of thevias." Do you see that statement?

13 A. Yes
14 Q. Doyou agree with that statement?
15 A. Wadll, | understand from this statement

16 that the resistance is going to be an important

17 factor, and that the conductivity of the crossover

18 region will be an important factor. The number of
19 viaswill affect the resistance. But | don't agree

20 that the prior art is restricted to a single metal

21 layer. We've been discussing prior art afew minutes

Page 56
1 Q. And Patent No. 2008/0074229, I'll

2 represent to you, is the Moinian reference that we

3 looked at earlier this morning. Okay?

4 A. Okay.

5 Q. And that sentence goes on to say, "Such

6 that the inductor can have alower series resistance

7 than atraditional singer-layer inductor, so asto

8 improveits Quality Factor. However, no matter the

9 structure with asingle-metal layer or the structure
10 with multiple metal layersin parallel are concerned,
11 the metal layers of their crossover regions of the
12 inductor are different from the metal layers of the
13 windings." You would agree that that's consistent
14 with what we've reviewed in the prior art with respect
15 to Moinian?

16 MR. MASULLO: Objection, form.

17 THE WITNESS: So, this says Moinian
18 proposes multiple levelsin parallel,

19 providing alower series resistance than a
20 single layer, improves quality factor. Then

21 the next sentence is no matter whether a

22 ago that had multiple layerstied together by vias, 22 single metal layer is used or multiple metal
23 for example. 23 layersin parallel, the metal layers of the
24 Q. I'mgoing to mark another exhibit for 24 crossover regions and the inductors are
25 youtoreview. 25 different from the metal layers of the
Page 55 Page 57
1 (Exhibit 245-1001 was introduced.) 1 windings.
2 THE WITNESS: So, shall | usetheright 2 So, going back to Moinian, | think the
3 and left arrows, or shall | refresh this 3 question is whether Moinian, which had
4 thing? 4 multiple metal layers to reduce the resistance
5 BY MR. PARKER: 5 and improve the quality factor, used different
6 Q. I'll tell you when to refresh. Give me 6 metal layersfor the crossover. And so, going
7 one moment, please. (Pause.) Okay. If you refresh, 7 by memory what you showed me an hour ago,
8 you should be able to open Exhibit 245-1001, which is 8 maybe, was that there were top layers that
9 acopy of Patent No. 7,936,245. Let me know when you 9 corresponded to the winding, and under those
10 haveit open. 10 layers were two layers for the crossover for
11 A. | haveit open. 11 the bridge, which would make this accurate.
12 Q. Okay, great. So, if you'll scroll down 12 | have to say that when we were looking
13 to page 16 of that Exhibit 1001, you'll seein column 13 at the Moinian cross-section, | wasn't looking
14 one, Background of the Invention. 14 at the rest of the cross-section. | was just
15 A. Yes. 15 looking where the bridge was. In other words,
16 Q. Doyouseethat? Okay. If you'l just 16 | don't know whether Moinian did or did not
17 read to yourself the paragraph that starts on line 21, 17 utilize the layers occupying the bridge for
18 that starts with the word "recently.” And let me know 18 something else.
19 when you've finished. 19 BY MR. PARKER:
20 A. (Pause) I have finished. 20 Q. Right. Andwe alsolooked at asingle
21 Q. Atline3l, it says, "Hence, a 21 metal layer inductor in Kyriazidou that utilized what

22 structure with multiple metal layersin parallel is
23 proposed, such asin the U.S. patent with Patent No.
24 2008/0074229." Do you see that?

25 A. Yes

22 you described as an underpass that was on a lower
23 metal layer, correct?

24 A. Yes

25 Q. And that formed the crossover region of
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Page 58 Page 60
1 that structure, correct? 1 Q. Anddo you agree with that statement?
2 A. That'sright. 2 A. Theway they stated this, again, it's
3 Q. And asyou described earlier, the use 3 not entirely clear that one follows from the other,
4 of an underpass to complete the circuit of an inductor 4 theway they're saying it here. Becausein the first
5 to form the crossover region of an inductor was a 5 sentence, they're saying that they're optimizing the
6 well-known way to construct an inductor in the prior 6 quality factor by making use of the metal layers of
7 art, correct? 7 the crossover, the metal layers, plura, of the
8 A. Yes 8 crossover region, as shunt windings. So, those metal
9 Q. And then this paragraph goes on to 9 layersaren't just dedicated to the crossover.
10 state, "For this reason, the quality factor of the 10 They're aso used as shunt windings. And that would
11 inductor cannot be optimized." Now, do you understand 11 indicate to me that the windings will have lower
12 that to mean that the inventors are suggesting that 12 resistance and higher Q.
13 Q-factor can't be optimized in an inductor if the 13 But then it continues by saying asa
14 crossover region is made up of ametal layer that's 14 result, the parasitic resistors won't be restricted by
15 different than ametal layer of the winding? 15 the conductivity of the crossover region, which |
16 MR. MASULLO: Objection, form. 16 think is something slightly different. It'stalking
17 THE WITNESS: That's what they appear 17 about the conductivity of the crossover region,
18 to be suggesting here. | think that the 18 whereas, the sentence before was talking about the
19 reality is dightly different than just 19 conductivity of the shunt windings.
20 prohibiting the crossover from using different 20 Q. Understood. So, let's parseit out,
21 metal than the winding. | think that the 21 because | think thisis referring back to what was
22 reduction resistance comes about when the same 22 discussed in column 1 with respect to prior art
23 metal layer as the crossover for the bridge 23 configurations, like Moinian or Kyriazidou, where they
24 can aso be used to reduce the resi stance of 24 areimplementing a well-known underpass, right, to
25 the windings. 25 complete the crossover region, rather than utilizing
Page 59 Page 61
1 So, thisis atrue statement, | mean, 1 the metal layer of the crossover region also asa
2 thisiswhat they are saying, but | think that 2 winding. Andin that scenario, you would agree that
3 the way it actually worksis that when you can 3 those underpasses, they are on separate metal layers
4 use those layers of the bridge for the 4 than the winding itself, and as aresult, there may be
5 windings, aswell, those windings can now be 5 additional conductivity of that crossover region,
6 shunted together and have lower resistance, 6 separate from the conductivity of the shunted winding.
7 which isagood thing. 7 Would you agree with that?
8 BY MR. PARKER: 8 MR. MASULLO: Objection to form.
9 Q. So,if you scroll down to column 6, 9 THE WITNESS: | don't entirely agree
10 whichison page 18 of Exhibit 1001 -- 10 with what you just said. Again, I'll try to
11 A. Okay. 11 play it back the way | understood it, and tell
12 Q. Atthetop of that column it says, "As 12 meif I'm misunderstanding. | think you said
13 can be known from the embodiments above, the stacked 13 that the two references that we just
14 structure of the spiral inductor disclosed in the 14 discussed, Moinian and Kyriazidou, had
15 present invention is capable of optimizing a quality 15 crossovers on a different metal layer, and
16 factor of the inductor by making use of metal layers 16 they didn't also use that other metal layer
17 of the crossover region as shunt windings." And 17 for shunt windings. And the claimed advantage
18 that's consistent with what you just said, correct? 18 in the 245 is that when you don't also use
19 A. Yes 19 those other layers as shunt windings, you're
20 Q. "Asaresult," column 6 goes on to say, 20 limited by the conductivity of the crossover
21 "parasitic resistors of the spira inductor won't be 21 region. That's going to depend on how you
22 restricted by a conductivity of the crossover region, 22 utilize all of the metal layers, whether you
23 anumber of the vias, and resistance of thevias." Do 23 use all the other metal layersto reduce the
24 you see that statement? 24 conductivity of the crossover region itself.
25 A. Yes 25 So, | don't quite see the connection, the way
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Page 62
1 you've stated it. Maybe you can try again and

2 I'd understand better.

3 BY MR. PARKER:

4 Q. Well, if thereisametal layer that is

5 solely used for the crossover region, how does that

6 impact the Q-factor of the inductor?

7 A. Itimpactsit becauseif, instead, you

8 usethe metal layer for the crossover region to also

9 shunt the winding, then that's going to affect the
10 conductivity of thewinding. And that'swhy | said so
11 the conductivity of the crossover region is going to
12 aso depend upon what's done with that.
13 Q. So, to make sure | understand what
14 you're saying, if you use the metal layers of the
15 crossover region to construct the shunt winding, that
16 isgoing to improve Q-factor as compared to a
17 structure that utilizes separate metal layers for the
18 crossover?
19 A. Yes, because in this case, where you
20 havethe metal layers for the crossover being utilized
21 to create a shunt winding, that shunt winding now has
22 multiple metal layers, and therefore, lower
23 resistance, and with lower resistance gets higher Q.
24 Q. Let'sgo back to your declaration,
25 which I think if you click on the arrow to the right

Page 64
1 A. Yes.

2 Q. Andyou note here that Figure 9A refers
3 tothose aswindings. Do you see that?
4 A. Yes
5 Q. Now, Figure 9A shows atransformer that
6 has two intermingled windings, correct?
7 A. | think you can say that the windings
8 areintermingled, yes.
9 Q. Andthefootprint of this structure on
10 achip islarger than the footprint of asingle
11 winding that composes the structure, correct?
12 A. That'salittlehard to say. | mean,
13 there are morewindings. | think if | were to take
14 those inductors separately, it's alittle hard to
15 visualize when I'm looking at the whole transformer.
16 But generally speaking, there are more windings here
17 and the overall area covered by those windings would
18 belessthan the overall area occupied by one
19 inductor.
20 Q. Okay. Onthe next page, which is page
21 63, you'veisolated one of the windings of the
22 transformer illustrated in Figure 9A. Do you see
23 that?
24 A. Yes Andwhat | wastryingto say in
25 my previous answer, if you don't mind me just

Page 63

or left, you'll eventually see your declaration,
Exhibit 1003.

A. I'vegotit.

Q. Let'sscroll to page 61, and let me
know when you're there.

A. Okay, I'm there.

Q. Andthisisasection titled
Obviousness Based on Ho-Hsiang. Do you see that?

A. Yes

Q. Inparagraph 21, you say, "Ho-Hsiang
discloses multilayer inductors used for on-chip
transformer balun structures." Do you see that
sentence?

A. Yes

Q. Andthenif you scroll down to page 62,
at the top of that page you'll seethe last complete
17 sentence says, "In particular, Ho-Hsiang shows a
18 transformer including two inductorsin Figure 9A." Do
19 you see that?
20 A. Yes
21 Q. Andthenin Figure 9A, which you've
22 reproduced below on that page, you've highlighted what
23 you refer to as afirst inductor, 902, in pink, and
24 what you refer to as a second inductor, 906, in green.

25 Doyou seethat?

Page 65
1 clarifyingit, isthat the pink winding isisolated
2 here. The green winding would more or less be this
3 pink winding but flipped over. And so, the green
4 winding and the pink winding have, more or less, the
5 samefootprint. But | guess you could say if you
6 dlide them together, the combination would have a
7 dlightly larger footprint.

8 Q. Than--
9 A. Either of them aone.
10 Q. Understood. So, Figure 9A shows one of

11 the windingsisolated from the transformer structure,
12 correct?

13 A. Yes

14 Q. And so, when welook at this structure

15 inisolation, it doesn't really look like any of the

16 other inductor structures we've looked at from your
17 background section. It doesn't appear to be acircle.
18 It doesn't appear to be arectangle. It doesn't

19 appear to be asquare. It doesn't appear to be an

20 octagon. Would you agree with that?

21 MR. MASULLO: Objection, form.
22 THE WITNESS. Wéll, not exactly. |
23 mean, the previous examples | gave of

24 geometries were never perfect circles or
25 perfect octagons. There were other
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Page 66
connections and crossovers. At ahigh level,

this has an octagonal shape, to me. If | were
to cover over the bottom half, | would see a
generally octagonal shape on the top, and if |
were to cover thetop half, I'd seea
generally octagonal shape on the bottom. So,
to me, if | wanted to identify the shape of
this, it would be an octagon, sort of with a

9 step in, alittle bit of astepin.
10 BY MR. PARKER:
11 Q. But youwould agreeit's somewhat
12 irregular, in geometry, compared to what you
13 referenced as background art on inductor
14 configurations, correct?
15 A. It'snot as simple as a pure octagon.
16 To answer your question, I'd have to look back at that
17 example of an octagon. | think it was afairly
18 regular octagon, but | know there were some other
19 things going on, other than the pure octagonal shape.
20 So, thismay look alittle less like an octagon than
21 the other one, but of the shapes, of the possible
22 shapes, to me, thiswould not be the circular and not
23 bethe square, not be the rectangle. 1t would be
24 octagonal.
25 Q. So, inaddition to it having somewhat

coO~NO Ol WNPRF

Page 68

1 MR. MASULLO: Objection, form.
2 THE WITNESS: Wéll, the geometry of the
3 individual inductor is going to have to
4 accommodate the second inductor. Thisis not
5 aperfect octagon. As| said, the other
6 inductors we looked at weren't perfect
7 octagons. And it till does have a certain
8 symmetry toit. Symmetry isdesired. We can
9 see that by making avertical cut or a
10 vertical axis through the center, one can fold
11 this and have a certain symmetry.
12 BY MR. PARKER:
13 Q. 5o, let'stake alook at Ho-Hsiang,
14 which I'm going to mark as an exhibit.
15 A. Can | ask something?
16 Q. Of course.
17 A. | wonder if we can take just acouple

18 minutes for abio break?

19 MR. PARKER: Noworriesat al. Let's
20 take aquick break.

21 (Exhibit 245-1005 was introduced.)

22 (Pause.)

23 MR. PARKER: We can go back on the
24 record.

25 BY MR. PARKER:

Page 67
1 of anirregular shape, it also seemsto have less
2 uniform spacing between the turns than the examples
3 you provided in your background art on inductors.
4 Would you agree with that?
5 A. Wél, inthelower portion there's,
6 generally, one spacing between the turns of the
7 inductor, and in the upper spacing, there's alarger
8 spacing between the turns of the inductor.
9 Q. Andwhy isthat?
10 A. Well, because the transformer is --
11 let'ssee. Well, simply put, there's a second
12 inductor that isintermingled, as you said before.
13 Q. So,iswhat you're saying that the
14 spacing, the regular spacing, between the turns of
15 thiswinding are there to accommodate intermingling
16 with another winding?
17 A. 1 would say that, generally speaking,
18 the shape of the overall transformer, which includes
19 the two windings, must accommodate the intermingling
20 of the two windings.
21 Q. Right. So, the reason that this
22 configuration of this winding lacks uniformity and
23 shape, and lacks uniformity and spacing between its
24 loops or turns, is because it has to be modified to be

25 used in atransformer with another winding?

Page 69
1 Q. | marked the Ho-Hsiang patent as an

2 exhibit. So, if you refresh your feed, Dr. Prucna,

3 you should be able to open that exhibit by clicking on
4 theright or left arrows.

5 A. So, by refreshing, it put me right on

6 the exhibit page.

7 Q. So, if you go to Marked Exhibits, look

8 for Exhibit 245-1005.

9 A. Great. I'vegotit.
10 Q. Do you recognize that as the Ho-Hsiang
11 patent?
12 A. Yes
13 Q. If youlook in the abstract -- and you

14 may need to zoomiin.

15 A. Okay.
16 Q. It states, "An electronic device
17 includes afirst winding having afirst port and a

18
19
20
21

second port. The first winding formed in afirst
metal layer." Do you seethat?

A. Yes.

Q. "A second winding has athird port and
22 afourth port. The second winding includes a
23 plurality of segments formed in the first metal
24 layer." Do you seethat?
25 A. Yes
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Page 70

Q. "Thesecond plurality of winding
segments are connected by a bridge formed in a second
metal layer." Do you seethat?

A. Yes

Q. Andyou understand what that's
describing within the context of the transformer
picture at the bottom of the page there?

A. | just want amoment to review this,
please. (Pause.) Yes, | understand it.

Q. Okay. Now, if | were seeking to design
an inductor to improve Q, why would | consider this
reference?

A.  Wadl, I think | might want to -- |
14 mean, | understand why, but | think it might be best
15 for meto seeif there's a section of my report that
16 talks about that, specifically. If you know, that
17 would be helpful.
18 Q. Wecango back tothat. Let'sjust,
19 whilewe're on Ho-Hsiang, go through it real quick,
20 and then we'll circle back on that question. How does

© 00N UL WDN PR

el
W N Rk O

Page 72
MR. MASULLO: Objection, form.

THE WITNESS: | seethat it's probably
going to be helpful for me to look at the
figure, but | see what you read.

BY MR. PARKER:
Q. 5o, let'sgolook at Figure 9A, which

7 ison page 13.

8 A. Okay.

9 Q. Now, you would agree that this
10 illustration includes both the primary and the
11 secondary winding, correct?
12 A. Yes
13 Q. So, whileyou'relooking at that
14 figure, | will revisit the passage we just read so
15 that you can follow along with the figure. Okay?
16 A. Okay.
17 Q. So, Figure9A isatop plan view of a
18 transformer 900, having a 2:2 turn ratio that utilizes
19 three metal layers in accordance with the present
20 invention." Do you see that?

O, WDNBE

21 that sound? 21 A. | mean, | don't seethe three meta
22 A. Sure 22 layerson the top, but --
23 Q. S0, let'sgo to column 6 of Ho-Hsiang. 23 Q. You seethetop view, though, correct?
24 So, you'll have to scroll down through the images and 24 A. Isseethetop view, yes. Not the
25 figuresto page 21 of the exhibit. 25 layers.
Page 71 Page 73
1 A. Okay. 1 Q. "Asshown in Figure 9A, transformer 900
2 Q. Line 10 starts a paragraph in column 6 2 includes a primary winding 902." Do you see that?
3 that says, "In some embodiments, a balun or 3 A. Yes
4 transformer may be formed using three metal layers." 4 Q. And 902 isthewinding that you
5 Do you see that sentence? 5 isolated in your declaration, right? Y ou sort of
6 A. Yes 6 extracted that to show us what that |ooks like alone,
7 Q. Thenitrefersto Figure 9A isatop 7 correct?
8 plan view of atransformer having a2:2 turn ratio 8 A. | think that's correct, yes.
9 that utilizes three metal layersin accordance with 9 Q. "And that comprises winding segments
10 the present invention." Do you see that? 10 902a, 902b and 902c, which may be formed on afirst
11 A. Yes 11 metal layer and a second metal layer." Do you see
12 Q. Andwell goback to9A injusta 12 that?
13 second. "Asshown in Figure 9A, atransformer 900 13 A. Yes | do.
14 includes a primary winding, 902, comprising winding 14 Q. "The primary winding segments 902a
15 segments 902a, 902b and 902c, which may be formed ona | 15 through 902c are connected with bridges 904a, 904b and

16 first metal layer 920 and a second metal layer 930."
17 Do you see that?

18 A. Yes

19 Q. "The primary winding segments 902a

20 through 902c are connected with bridges, 904a, 904b
21 and 904c, which may be formed on the second metal
22 layer." Do you seethat?

23 A. Yes

24 Q. So, those bridges are on the second

25 metd layer, not the first metal layer, correct?

=
(e}

904c, which may be formed on the second metal layer
17 930." Do you seethat?

18 A. Allright. | do seethe bridges here.

19 Again, I'm not looking at a cross-section, but | do

20 see the bridges connecting those segments.

21 Q. Now, if you'll scroll down to 9C,

22 you'll see across-section of the transformer

23 illustrated in 9A. Do you seethat?

24 A. Yes

25 Q. "Asshownin Figure 9C, the two metal
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Page 74
1 layers 920 and 930 are vertically stacked over one
2 another." Do you seethat?
3 A. Didyouwant meto look at 9B or 9C?
4 Q. 9C.
5 A. Oh, okay. So,in9C, I'm looking for
6 metal layers stacked on top of each other.
7 Q. And 920 and 930 represent the first
8 metal layer and the second metal layer, respectively.
9 Do you see that?
10 A. Yes
11 Q. Andthey'revertically stacked,
12 correct?
13 A. Correct.
14 Q. Itsays, "In some embodiments, metal

15 layers 920 and 930 are connected by one or more viag
16 925 formed in afirst dielectric layer 970." Do you
17 seethat portion of the cross-section?

18 A. Yes

19 Q. A third metal layer, 940, isformed

20 below the first and second metal layers, 920, 930."

21 Do you seethat?

22 A. Yes

23 Q. Okay. So, if thefirst and second

24 metal layers compose the winding in thisimage, what
25 doesthethird metal layer represent?

Page 76
1 don't know if that metal layer is used for something

2 else somewhere else.

3 Q. Okay. So, if we go back to your

4 declaration, page 65, you should be ableto click on
5 the arrow and go back to the exhibits, which is 1003.

6 A. I'vegot my declaration. What page did
7 you say?
8 Q. 65.
9 A. Okay.
10 Q. So, wejust read through the

11 specification of Ho-Hsiang to identify what these
12 different segmentsare. Thisisthe primary winding
13 902. 902a, b and c are segments. Would you agree
14 with that?

15 A. Yes

16 Q. Andthenit says904a, b and c are

17 bridgesthat are on a separate layer than the

18 segments, correct?

19 A. Andtheonly bridge we seein this

20 figureis904c, | believe.

21 Q. Yes, but 904a and 904b are also part of
22 this structure, correct?

23 A. Oh, that'sright, yes.

24 Q. Andthose serve as bridges for coupling
25 with the other winding, correct?

Page 75
1 A. So, you're asking me wheat the -- the

2 third metal layer islabeled as, | believe, 940.
3 Q. That'scorrect.
4 A. I'dhavetolook at adescription of
5 that. 1'd haveto look back at the spec to see how
6 940 is described.
7 Q. Okay. So, I'll help you out here. The
8 spec indicates that the input ports 9144, 914b for the
9 primary winding 902 are formed on athird metal layer
10 940. Do you see that?
11 A. Yes So,right, | had forgotten. So,
12 if you don't mind, if we look at Figure 9D, we can see
13 the portsthat you just read, 916a and 916b, for
14 example, and those ports extend under the winding, and
15 that'swhy they're on athird metal layer.
16 Q. Okay. So, thefirst and second metal
17 layers are the winding, and the third metal layer is
18 the ports, correct?
19 A. It'sused for the ports, at least for
20 the ports, yes.
21 Q. What elseisit used for?
22 A. | don'tknow. | just heard the
23 description that you read that 940, in Figure 9C are
24 the ports, and that correspondsto what | seein the
25 figures being the ports. So, | agree with that. |

Page 77
MR. MASULLO: Objection, form.

THE WITNESS: So, | see the 9044, b,

and c, which are bridges, and they allow this
winding to form a continuous loop or acouple
of continuousloops. So, there are bridges
within the winding.

7 BY MR. PARKER:

8 Q. If you go back up to page 62, you'll

9 seethetransformer structure that is actually
10 disclosed in Ho-Hsiang. Do you see that, Figure 9A?

O U WDNBE

11 A. Yes

12 Q. And you colored one winding pink,

13 correct?

14 A. Yes

15 Q. And you colored another winding green,
16 correct?

17 A. Correct.

18 Q. At 904c, at the bottom, that represents

19 acrossover region of just the pink winding, correct?
20 A. Yes

21 Q. Andthen at 904a and 904b, that

22 represents a crossover region of one winding

23 intermingled with a second winding, correct?

24 A. That'swhere the pink and green cross,

25 which are two different windings.
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Page 78
1 Q. Okay. So, if you extract the pink
2 winding, as you've done on the next page, your opinion
3 that you render in this report is that this structure
4 renders obvious the claims of the '245 Patent.
5 A. Yes
6 Q. And so, it'syour understanding that
7 thisstructureis a stacked spiral inductor, correct?
8 A. Yes
9 Q. And that shunt windings are formed by
10 the crossover region of the structure.
11 A. So, my opinion would be that the shunt
12 winding isformed by the vias between the layers.
13 That would be the shunting.
14 Q. Okay. Andin order for thereto be
15 shunting, there has to be more than one layer,
16 correct?
17 A. Thatiscorrect.
18 Q. So, at 904a and 904b, would you agree
19 that those are just asingle layer?
20 A. I'dhaveto look at those crossovers,
21 but | think -- I'd really have to look at those
22 crossoversto understand that. So, | think that the
23 crossover that | was looking at in my report was the
24 -- well, | haveto look at the report to tell which
25 one. But to answer your question, at 904a and 904b, |

Page 80
1 904b are each multiple layers?

2 Q. Well, we've aready identified them as
3 single layersin this structure, and | guess what I'm
4 trying to understand is whether or not those parts of
5 thisinductor are shunted, or how they could possibly
6 be shunted if they're asingle layer.
7 A. | may not be understanding your
8 question, because it's the winding that's shunted by
9 the vias between two metal layers, and then the
10 crossover extends from one of those metal layers
11 providing a bridge to the remaining part of the
12 winding.
13 Q. S0, Dr. Prucnal, when we isolate this
14 winding from the other winding in the transformer,
15 okay, we are only left with one crossover region,
16 correct?
17 A.  Whichis904c, yes.
18 Q. Right. But we also have bridges at
19 904aand 904b, correct?
20 A. That's correct.
21 Q. Andthose bridges are intended to cross
22 over the other winding, but that winding is not part
23 of thissingle isolated structure, correct?

Page 79
believe that the segments on either side are shunted,

1
2 multiple layers are shunted, on either side of 904a
3 and 904b. What | mean is on either side of the
4 bridge, or other side of the crossover, are shunted.
5 Q. Butat 904aand 904b, this structureis
6 not shunted, correct?

7 MR. MASULLO: Objection, form.

8 THE WITNESS: | think I'd have to look
9 at that in cross-section, but | believe, my

10 understanding of the way thisworks, isthat
11 say take 904a, we're looking at a bridge, and
12 on either side of the bridge there are vias

13 connecting two metal layers, and that's where
14 the shunting is. Similar for 904b.

15 BY MR. PARKER:

16 Q. Butat thebridge, thereisno
17 shunting, correct?

18 MR. MASULLO: Objection, form.

19 THE WITNESS: Wéll, at the bridgeis on
20 either side of the bridge. The shunting

21 occurs on either side of the crossover.

22 BY MR. PARKER:

23 Q. Right, but not at 904a and 904b,

24 correct?

25 A. So, are you asking whether 904a and

24 A. That'sright, that other winding isa
25 different inductor.
Page 81
1 Q. So, when weisolate this winding from
2 the other winding, we are |eft with parts of the outer
3 loop that are abridge, correct?
4 MR. MASULLO: Objection, form.
5 THE WITNESS: Thiswinding has 904a and
6 b that are bridges, and that formed part of
7 the outer winding.
8 BY MR. PARKER:
9 Q. Right. And those parts of the outer
10 winding that are bridges are not in shunt, correct?
11 MR. MASULLOQO: Objection, form.
12 THE WITNESS: No, because the shunting
13 iswhere the vias attach the bridge to the
14 winding. So, 904a and b both have vias that
15 connect them to the winding. So, they still
16 form a shunt winding.
17 BY MR. PARKER:
18 Q. If thisinductor were designed in
19 isolation, and not intended to couple with another

20 inductor, would there be bridges at 904a and 904h?
21 MR. MASULLO: Objection, form.

22 THE WITNESS: No. The purpose of these
23 bridgesisto cross over or cross under the

24 upper inductor. So, if you just have an

25 inductor loop without any crossings required,
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Page 82
1 you wouldn't have bridges at those locations.
2 BY MR. PARKER:
3 Q. Right. Andinthat instance, the
4 entire winding would be shunted except at the
5 self-crossing area, correct?
6 A. Right. Right, it'sthe portion of the
7 winding between the bridges that are shunted, and so
8 then the entire winding except at the crossover would
9 be shunted, that's correct.
10 Q. So, thisinductor structure is modified
11 to accommodate coupling with another inductor
12 structure, correct?
13 A. Well, theinductor loop itself till
14 forms a continuous path, but to go over or under
15 another inductor, you need the crossovers, so you have
16 to put those crossoversin.

17 Q. Do you agree that transformer windings
18 are structurally modified to have high coupling?
19 MR. MASULLO: Objection, form.

20 THE WITNESS: | don't understand the
21 question.

22 BY MR. PARKER:

23 Q. Maybel'll ask it another way. Do you
24 agree that transformers sacrifice quality factor to

25 optimize coupling coefficient?

Page 84
1 structure?

2 MR. MASULLO: Objection, form.

3 THE WITNESS: | don't think that's

4 necessarily the case.

5 BY MR. PARKER:

6 Q. Isitlikely the case?

7 A. Wadll, the quality factor depends upon

8 the inductance and the resistance, and that would

9 depend how you made the octagon. So, if thiswere
10 changed to be a more regular octagon -- it just would
11 depend on a number of factors.
12 Q. If thiswere amore regular octagon
13 with closer-wound loops, wouldn't you have higher
14 inductance per area?
15 A. That's probably the case, yes.
16 Q. 5o, | think what I'm getting at here,
17 Dr. Prucnal, iswhen weisolate awinding like you've
18 done here from atransformer, the result is awinding
19 that has been specifically fabricated to accommodate
20 coupling with another winding, correct?
21 A. So, when you combine two windings to
22 form atransformer, the transformer is going to be
23 designed so those two windings will couple with one
24 another. You know, | think you said when you isolate
25 the winding, when you isolate one inductor. 1'm not

Page 83

A. | would say that's possible. | would
have to look at that. | really haven't considered
that. It's possible, though.

Q. Would you agree that when you are
designing atransformer, intermingling the windings as
intimately as possible is preferable?

A. There'sone aspect of doing that which
is preferable to increase the coupling coefficient.
There may be other factors at play that | probably
can't list right now, but there might be other types
of coupling that you want to avoid. But generally,
intermingling them in away that increases the
coupling coefficient of the transformer would be
desirable.

Q. If you separate the windings of a
transformer, are you reducing the quality factor of
those individual windings?

A. That would have to be modeled in
detail, but | think if you take this inductor in
Figure 9A and compareits quality factor to when it's
combined with the transformer, there's just so many
things going on there, you know, in a physical circuit
that would come into play that it's hard to say.

24 Q. Would quality factor beimproved in the
25 Figure 9A if it was amore regular octagonal
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Page 85
1 sure what you were getting at.

2 Q. Thiswinding in Figure 9A that you've

3 isolated or modified from the transformer has larger

4 spaces between the turns at the top of the winding

5 than it does at the bottom, correct?

6 A. Yes. If welook at the one inductor,

7 that forms part of the transformer. The fact that

8 it's part of the transformer, and that two inductors

9 were intermingled, led to there being awider spacing
10 at the top here than might be otherwise.
11 Q. And for astandalone inductor that's
12 not going to be coupled in atransformer, having that
13 type of irregular spacing is not desirable, correct?
14 A. Itwould still be an inductor with the
15 wider spacing on the top than the bottom, but if you
16 wereto design the inductor in isolation, you likely
17 would not purposely put wider spacing in.
18 Q. Andif youwereto design an inductor
19 inisolation, and your goal was to improve Q, you
20 would look to design a structure that has closer
21 spacing between its loops, correct?
22 A. | mean, if we'retalking about an
23 inductor inisolation, but again, an inductor in a
24 circuit might have other considerations. | don't know
25 what they might be, as an example, but this inductor
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Page 86
1 could belaid out in a particular way to accommodate

2 therest of the circuit and other components.
3 Q. If thewindingsin the Figure 9A that
4 you've isolated were closer together in amore uniform
5 configuration, would you agree that they would take up
6 less surface area?
7 A. Wadl, that would depend upon whether
8 you expanded the inner loop or compressed the outer
9 loop. So, there would be other considerations
10 determining what the size of the loop would be. If
11 you compressed the outer loop, that would take up less
12 area. If you expanded the inner loop, it would take
13 up more area.
14 Q. So, thereason thisisolated inductor
15 hasthisless uniform irregular shape is because the
16 goal when creating atransformer is to maximize the
17 coupling of itstwo windings, correct?
18 A. Waéll, in designing atransformer, the
19 two windings have to interact with one another, and
20 there are anumber of ways that that can be done. In
21 thiscase, in this particular case, the windings were
22 intermingled to provide the coupling.

Page 88

1 shunted all the way around the loop, it

2 provides alower conductance, but where
3 bridges are required, they provide other
4 advantages.

5 BY MR. PARKER:

6 Q. If aninductor like the one you've

7 isolated in Figure 9A is not shunted all the way
8 around the loop, would you describe the winding as
9 shunted?

10 MR. MASULLO: Objection to form.

11 THE WITNESS: Wédll, that was a

12 heavily-discussed aspect of al of this,

13 because when Realtek identified the infringing
14 device, they pointed to just shunting of the

15 segment, segments 1 and 4, for example. They
16 didn't point to shunting of the entire loop.

17 On the other hand, shunting the entire loop

18 would provide lower conductance than just

19 shunting the segment they pointed out.

20 BY MR. PARKER:
21 Q. Okay. And so here, what you've got is
22 shunted segments, but not a shunted loop, correct, in

23 Q. Wouldn't aperson of ordinary skill in 23 theisolated inductor in Figure 9A?
24 the art looking to optimize or improve quality factor 24 MR. MASULLO: Objection to form.
25 inaninductor rather have a regular-shaped, 25 THE WITNESS: Wdll, it's shunted,
Page 87 Page 89
1 uniform-shaped circle, square or polygon than the 1 except for the crossovers, which are necessary
2 shape that you've identified here in Figure 9A? 2 for the geometry. So, everything elseisin
3 A. | think ideally, one wants to have a 3 parallel. Everything elseis shunted in the
4 symmetric inductor. Again, the difference between the 4 loop, other than the crossover.
5 characteristics of thisinductor and one that was 5 BY MR. PARKER:
6 dightly more regular is not something | can say. In 6 Q. Wdl--
7 other words, | don't know how meaningful the 7 A. Shunted to theloop. Excuse me.

8 difference would be in the performance of the inductor
9 with adlightly more regular or aslightly more
10 irregular.
11 Q. Now, you would agree that an inductor
12 that meandersis less than optimal, correct?
13 A. Generdlly, like the one we looked at
14 before, that's less than optimal.
15 Q. Would you also agree that someone
16 looking to design an inductor to optimize Q would
17 prefer to have the loops of the windings shunted in
18 their entirety than to have gapsin that shunting, as
19 you see herein 904a and 904b?

20 MR. MASULLO: Objection, form.

21 THE WITNESS: Wéll, the more shunting
22 there is, the more the conductance can be

23 improved. But there are aways design

24 considerations -- | mean tradeoffs, design

25 tradeoffs. So, it may bethat it's entirely

8 Q. Yeah, but in thisinductor, the

9 standalone inductor that you are basing your analysis
10 on, it's not shunted on the sides where there are
11 bridges, correct?
12 A. Right. Wherethe bridges occur, the
13 shunting occurs on either side of the bridge for the
14 remainder of the loop until it reaches another bridge.
15 Q. Right. So, there'sgapsin the
16 shunting at the bridges, correct?
17 A. Yes, that's correct.
18 Q. Doyou agreethat the isolated winding
19 that we see pictured here in Figure 9A that you've
20 modified, which is the basis of your analysisin your
21 declaration, would you agree that that isolated
22 winding would not function by itself as an on-chip
23 symmetrical transformer or balun device?
24 MR. MASULLO: Objection, form.
25 THE WITNESS: The oneinductor shown
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Page 90
1 hereis not, by itself, atransformer or a

2 balun.

3 BY MR. PARKER:

4 Q. And you agree that Ho-Hsiang disclosed
5 atransformer balun structure, not an isolated

6 inductor structure that you have here, correct?

7 MR. MASULLO: Objection, form.
8 THE WITNESS: Ho-Hsiang istaking
9 about atransformer, but | believe
10 acknowledges that the transformer has two
11 inductors.
12 BY MR. PARKER:

13 Q. Right. And so, Ho-Hsiang sought to
14 provide adisclosure in teaching for an improved
15 substantially planar transformer suitable for usein
16 integrated circuits. Correct?

17 A. Yes
18 Q. Buttheisolated winding that you're
19 using asthe basis for your invalidity opinion

20 standing alone would not function as a planar

21 transformer suitable for use in integrated circuits,

22 correct?

23 A. Thisinductor standing alone in Figure

24 9A isnot atransformer. It's part of atransformer.
25 Q. Okay, but this, standing alone, would

Page 92
1 that Ho-Hsiang istalking about for improving the

2 performance of the transformer would also improve the
3 performance of the inductor.

4 Q. Butthat wouldn't be the case if part

5 of theinductor winding is not shunted, correct?

6 MR. MASULLO: Objection, form.

7 THE WITNESS: No, that's not correct.

8 Any portion of the inductor winding that's

9 shunted is going to contribute to alower

10 conductance. So, in other words, we want to
11 reduce -- so, the inverse of conductance is
12 resistance. What we want to do to have high Q
13 isto lower the resistance effectively. And

14 these resistancesin the loop are a

15 combination of all of the resistances that are
16 in the loop. Going around the loop, the

17 resistance is the sum of the resistances that
18 comprise each segment of the loop, if you

19 will. So, the more of those, we can call them
20 segments, the more of those portions of the
21 loop that are shunted, the more that have a
22 reduced resistance or increased conductance.
23 So, you might get alittle bit less resistance
24 if you also could shunt the bridges, but you
25 definitely benefit overall from having

Page 91
not work as a transformer on an integrated circuit,

1
2 correct?
3 A. No, this, standing aone, thissingle
4 inductor by itself, would not be a transformer.
5 MR. PARKER: Okay. Let'stakea
6 10-minute break.
7 (A 10-minute recess was taken.)
8 BY MR. PARKER:
9 Q. Dr. Prucnal, we werejust discussing
the Ho-Hsiang disclosure, and | wanted to circle back
on aquestion that | asked earlier, and that's why
would a person of ordinary skill in the art who is
looking to improve the quality factor of an inductor
consider the disclosure of atransformer balun
structure, as disclosed in Ho-Hsiang?

A. Waell, again, | might have addressed
thisin my report, so | would need to look at the
report to be very complete, but generally speaking,
Ho-Hsiang is teaching how to make an inductor with
crossovers, or atransformer, you could say, with
crossovers, as well, where multiple layers are shunted
together, multiple layers of metal in the winding
23 portion. And as we've discussed, shunting those metal
24 layerstogether reduces the resistance, increases the
25 conductance, and improvesthe Q. So, the same feature

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

Page 93
shunting on any portion, or in this case, most

1
2 of thewinding.
3 BY MR. PARKER:
4 Q. Yeah, but that's not a novel concept
5 taught in Ho-Hsiang, correct?
6 A. Which concept?
7 MR. MASULLO: Objection, form.
8 BY MR. PARKER:
9 Q. That shunting lowers resistance.
10 A. No, that's not anovel concept to
11 Ho-Hsiang. Shunting is awell-known concept.
12 Q. Okay. So, if werelooking to improve
13 the quality factor of an inductor, why would we look
14 at astructure that has |ess segmentsthat are
15 shunted, which is the case with the isolated inductor
16 that you have where there are unused parts of the
17 winding that are bridges?

18 MR. MASULLO: Objection, form.

19 THE WITNESS: We might be looking to
20 design an inductor that has crossoversin the
21 loop. And if we were going to design an

22 inductor with crossovers in the loop, and

23 wanted high Q and low resistance, what's

24 taught in Ho-Hsiang about shunting the

25 winding, as well as having a crossover or a
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Page 94
1 bridge, would be desirable.
2 BY MR. PARKER:
3 Q. Okay. Doyou haveyour declaration in
4 front of you?
5 A. If youwant meto get a paper copy, |
6 have aclean copy behind me.
7 Q. No, no. Just project it on Exhibit
8 Share. Areyou still looking at your declaration,
9 which is Exhibit 1003?

10 A. Infact, | am.

11 Q. Canyou scroll down to page 1117
12 A. Okay.

13 Q. Andyou'll seethere'sanew section

14 that starts at the bottom of page 111 titled Ground 2:
15 Obviousness Based on Christensen. Do you see that?

Page 96
1 "According to the present invention, there is provided

2 asubstantially planar transformer comprising a

3 pluraity of windings and having an intermingled

4 portion in which at least a portion of afirst winding
5 isintermingled with at least a portion of at least a
6 second winding." Do you seethat?

7 A. Yes | do.

8 Q. Andisthat your understanding of the

9 invention disclosed in Christensen?

10 MR. MASULLO: Objection, form.
11 THE WITNESS: Wédll, | would say that's
12 part of the invention.

13 BY MR. PARKER:
14 Q. Wouldyou agreethat Christenseniis
15 seeking to improve aplanar transformer by

16 A. Yes 16 intermingling its windings?
17 Q. Andthenyou state in paragraph 192, 17 MR. MASULLO: Objection, form.
18 "Christensen discloses multilayer inductors used in an 18 THE WITNESS: | would say that
19 on-chip transformer structure." Do you see that? 19 Christensen is describing a transformer that
20 A. Yes 20 has two inductors as windings, that are
21 Q. If you refresh your feed, it will take 21 intermingled, and again, that's part of the
22 you back to the exhibit folder, and we're going to 22 invention. That's part of the objective. In
23 open up Christensen. 23 other words, if | continue looking at this, it
24 A. Okay. | did. 24 goes on to say that in order to achieve this,
25 Q. If you goto Marked Exhibits, 25 there are crossings, and then it goes on, this
Page 95 Page 97
1 Christensen is Exhibit 1006. 1 isthe very last sentence in the summary
2 (Exhibit 245-1006 was introduced.) 2 section, that the bridge is "chamfered to
3 THE WITNESS: Got it. 3 provide aterminal edge lying parallel to a
4 BY MR. PARKER: 4 side edge of the bridge." Thisisn't the
5 Q. Andif you open that exhibit, do you 5 entirety of it, but Christensen isalso
6 recognize that as the Christensen exhibit that's the 6 talking about ways of increasing the
7 basis of your obviousness analysisin your 7 conductance by using multiple layers.
8 declaration? 8 BY MR. PARKER:
9 A. Yes 9 Q. If you scroll upto Figure 1, do you
10 Q. So,if you scroll down to page 12 of 10 recognize that figure?
11 Christensen, you'll seein column 1, about halfway 11 A. Yes
12 down, Summary of the Invention section. Do you see 12 Q. Would you agree that that figureisthe
13 that? 13 substantially planar transformer with two intermingled
14 A. Yes 14 windingsthat Christensen is disclosing and teaching?
15 Q. Anditsays, "Itisan object of the 15 A. |think so.
16 present invention to provide an improved substantially 16 Q. Andif you go to Figure 2, would you
17 planar transformer suitable for use in integrated 17 agreethat that is an image of one of the windings
18 circuits." Do you see that? 18 isolated from the transformer structure?
19 A. Yes 19 A. Yes
20 Q. Andyou agree that one of the objects 20 Q. Now, again, with thisisolated winding,
21 of the Christensen invention is to improve 21 we can observe a somewhat irregularly-shaped winding.
22 substantialy planar transformers for usein 22 Would you agree?
23 integrated circuits, correct? 23 MR. MASULLO: Objection, form.
24 A. Yes 24 THE WITNESS: Wéll, you know, | would
25 Q. Thenthe next paragraph says, 25 say that this generally has a square or
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Page 98 Page 100
1 rectangular aspect toit. Sort of like the 1 MR. MASULLO: Objection, form.
2 octagon that we saw, it was generally 2 THE WITNESS: That's abit hard to say,
3 octagonal, but then this bends inward, you 3 because there are a number of ways that
4 know, it has an area where the left side of 4 inductors can be placed close to one another
5 the square is smaller than the right side of 5 to make atransformer on an integrated circuit
6 the square, so that they can be intermingled, 6 on aplanar substrate. So, that's the design
7 so that the two windings can be intermingled. 7 choice here that they've been brought together
8 So, thisis more irregular than asimple 8 in this particular way, and that they aso are
9 sguare, but it has a square aspect to it. 9 allowing for crossoversin order to do so.
10 BY MR. PARKER: 10 That'sit.
11 Q. Sir, the modifications to the 11 BY MR. PARKER:
12 configuration to accommodate the intermingling is | 12 Q. If I were designing an inductor to be
13 purely aresult of utilizing thiswinding as part of a | 13 used inisolation, not part of atransformer, would
14 transformer structure, correct? 14 there be areason to use an irregular shape like this?
15 MR. MASULLO: Objection, form. 15 A. That'shard to say, in general. |
16 THE WITNESS:. So, that's partly the 16 mean, as we've discussed just now, in this case, the
17 case. | mean, if we go back to Figure 1, 17 left side of this primary inductor in Figure 2 is
18 which we just looked at, we can see when the 18 stepping in to accommodate the particular geometry of
19 two inductors are overlapped with one another, | 19 thistransformer. But you could have an inductor
20 we can seethat it requires, at least in this 20 that's accommodating other thingsin the circuit. In
21 figure, it requires that the right-hand 21 genera, it's hard for me to speculate, but there
22 primary winding, the primary inductor, hasto, | 22 could be other componentsin the circuit that one has
23 sort of, slope inward at the middle in order 23 to placein various locations. 1'm not saying that
24 to accommaodate the other inductor sloping 24 would result in this particular geometry, but it could
25 inward. So, that is aproduct of the fact 25 affect the geometry of an inductor.
Page 99 Page 101
1 that these two are intermingled. And you can 1 Q. Let'sturn back to your declaration,
2 say that's responsible for some of the 2 which you should be able to do by clicking on the
3 irregularity, like you said. On the other 3 arrows.
4 hand, you can say that part of the 4 A. Thank you. I'vegot it.
5 irregularity has to do with the fact that the 5 Q. Now, if we go to page 114, let me know
6 leads of the transformer and the leads of the 6 when you're there.
7 inductors are sitting way out at the end like 7 A. Okay. I'mthere.
8 that. So, you know, the fact that they're 8 Q. Areyou familiar with the images at the
9 sitting in Figure 2, | guessit is, the leads 9 top of page 114?
10 5 and 6 are sitting all the way out at the 10 A. Yes.
11 end, is purely adesign choice. It doesn't 11 Q. Ontheleft, you have Figure 1, which
12 have to do with it being an inductor or a 12 isanillustration of the planar transformer disclosed
13 transformer. 13 by Christensen, and then in Figure 5, can you explain
14 So, my answer is partly, it's due to 14 to me what that figure represents?
15 the intermingling, and partly, it's due to 15 A. Yes. So, Figurelisaplanar view
16 just adesign choice. 16 looking down from the top, and Figure5isa
17 BY MR. PARKER: 17 cross-section that has been -- | shouldn't say a

18 Q. Certainly. Butif we'relooking at

19 Figure 2, if thisinductor structure that you are

20 relying on for your analysis were not designed to,

21 sort of, maximize coupling with another winding to be
22 used in atransformer, wouldn't the inner loop simply
23 beasquare or arectangle, and wouldn't the outer

24 loop just proceed straight along aline, rather than

25 jet out 45 degrees from the inner loop?

18 cross-section. | should say a 3-D view that's been

19 taken at the location that's indicated herein this

20 drawing. So, in other words, if you take Figure 1 on
21 theleft, there's a crossover of the primary and

22 secondary winding on the left side with a dashed line
23 going across the bridge, or the overpass, and that

24 particular localized area is shown on the right-hand
25 side.
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Page 102

1 Q. Understood. So, appreciating that the

2 dotted linein Figure Lisillustrated in Figure 5,

3 you've got a situation, again, where the loops of the

4 winding, of both windings, are reduced to asingle

5 layer where the windings cross over each other,

6 correct?

7 A. So,inthiscase, well cal it the

8 purplewinding, is crossing over, and the green

9 winding is crossing under, and each of those are a
10 singlelayer. And the windings are shunted on either
11 side of the overpass and underpass.
12 Q. Now, when you say overpass or
13 underpass, isit your understanding that the crossover
14 region of the two windings, which is 9f, whichis
15 where the dotted lineis, there's not a break in one
16 of the windings?

Page 104
1 BY MR. PARKER:
2 Q. Well, those areas of the winding are
3 bridges, correct?
4 A. Wadll, if wejust focus on 9b here,
5 there's a bridge that goes from the outer loop to the
6 inner loop within the oval or the circle, and then
7 thereisaso an underpass that goes from the inner
8 loop to the outer loop. So, electrically, there's
9 continuity across both of those places. However, the
10 shunted portion, as I've said before, extends from
11 where the vias connect the, well call it, first and
12 second layer. So, the parallel connection here of
13 multiple layers does not extend through the crossover
14 It'son either end of the crossover.
15 Q. Yes, but it doesn't extend through the
16 segment that is labeled as 9a, or through the segment

17 MR. MASULLO: Objection, form. 17 that islabeled as 9e, or through the segment that's
18 THE WITNESS: So, if welook at Figure |18 labeled as 9f, or through the segment that's |abeled
19 5, the purple winding, thisis the upper 19 as9c, correct?
20 layer. | can't quite read the number, but do 20 MR. MASULLO: Objection, form.
21 you know what | mean by that? 21 THE WITNESS: I'm trying to make it
22 BY MR. PARKER: 22 clear by explaining it rather than using
23 Q. Yes. You'resaying thetop 23 particular wording. The portions that are
24 illustration, which is 10c, you're saying that's the 24 shunted are only the ones that arein
25 top layer? 25 parallel, and the portions of the shunting
Page 103 Page 105

A. Exactly. So, in 10c, you've got the
winding, we'll call it the purple winding, is one of
the inductors. That continues uninterrupted across
that top layer 10c, whereas the green winding is
interrupted in the top layer, as we can see there.

The purple goes between the green, so the greenis
interrupted. But these are shunted to the layer

below, and the layer below, which is called 10b, now
the green is continuous, without interruption going
across, and the purpleisinterrupted. And | don't
think we can see it here, but there are vias that
connect the upper and lower layers at the edges of the
bridge or overpass, and at the edges of the other
bridge or the underpass.

Q. If you scroll down to page 117, you'll
see Figure 2, which is an image of an isolated winding
of the Christensen transformer. Do you see that?

A. Yes

Q. Now, similar to theisolated winding in
Ho-Hsiang, in thisisolated structure you're going to
have a break in the shunt winding at 9a, 9e, 9f, and
9c, correct?

MR. MASULLO: Objection to form.
THE WITNESS: Could you please clarify
what you mean by break in the shunt winding?
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1 that arein parallel stop at the bridge and

2 then continue on the other side of the bridge.

3 BY MR. PARKER:

4 Q. Understood. So, we agree that there

5 arebridgeslocated at 9a, 9e, 9f, and 9c in Figure 2

6 of Christensen?

7 A. Yes, thoseareal essentially similar.

8 Q. Right. And those bridges are

9 single-layer bridges designed to cross over the other
10 winding, correct?

11 MR. MASULLO: Objection, form.

12 THE WITNESS: Could we go back for a
13 moment and just look at that other figure that
14 shows the 3-D view?

15 BY MR. PARKER:

16 Q. Yes. It'sup at thetop of page 112.

17 A. | think | may bein the wrong place.

18 At thetop of page 112, it just shows the top view,

19 and | think what I'm looking for isthe 3-D

20 cross-sectional view, which is on page 114, Figure 5.
21 Do you havethat?

22 Q. Topof 115. I'mwith you.

23 A. Okay. It'sthetop of 114.

24 Q. I'monit, yes. Figure5, got it.

25 A. Okay, good. So, | am agreeing with you

27 (Pages 102 - 105)

Veritext Lega Solutions

Page 27 of 81 www.veritext.com

888-391-3376



Page 106
1 that, as we see here, in the region where there'sa
2 crossover and a cross-under, there'sasingle layer
3 involved in the crossover and cross-under, but the
4 windings are shunted at the edges of those single
5 layers, and result in the winding that extends beyond
6 that to bein parallel and shunted. But at the point
7 where they cross over, as we can see here, of the
8 crossovers or the bridges with the underpass and
9 overpass areasingle layer.
10 Q. And those places on the winding, it's
11 not shunted, correct?

Page 108
1 and 9c would not be necessary if you weren't coupling
2 thiswith another winding?
3 A. 93 9 9f, 9, yes, those are the
4 bridges where the two inductors overlap, and those
5 bridges would not be needed if you weren't overlapping
6 thetwo inductors.
7 Q. Letmeask you this, the isolated
8 winding that's represented in Figure 2, would that
9 function as a substantially planar transformer
10 suitable for usein anintegrated circuit, as
11 Christensen intended?

12 A. Themeta of the crossover itself, 12 MR. MASULLO: Objection, form.

13 within the crossover, isasingle layer, and 13 THE WITNESS: Well, I think we

14 therefore, it's not shunted to another layer. 14 discussed something similar earlier. The one

15 Q. Understood. Okay. If we go back down | 15 inductor, by itself, would not generally be

16 to the image on the top of page 117, would you agree| 16 used as atransformer which requires two

17 that this structure, inisolation, would have alower | 17 inductors.

18 Q-factor than a comparable structure that does not 18 BY MR. PARKER:

19 have four bridges along its winding? 19 Q. So, thiswinding standing alone would

20 MR. MASULLO: Objection, form. 20 not function as a planar transformer suitable for use

21 THE WITNESS: That would be abit hard | 21 on an integrated circuit, correct?

22 to compare. If you're asking me whether the 22 MR. MASULLO: Objection, form.

23 bridges increase the resistance alittle bit, 23 THE WITNESS: Well, Christensen does

24 the bridges would increase the resistance a 24 talk about transformers, but also talks about

25 little bit. However, Christensen has spoken 25 inductors, aswell. But an inductor by itself
Page 107 Page 109

1 about wanting to make the conductivity of 1 is not atransformer.

2 these crossover regions as high as possible. 2 BY MR. PARKER:

3 In fact, Christensen is teaching how to shape 3 Q. Justsol'mclear, it's not your

4 that bridge area, the chamfering, | think he 4 opinion that thisisolated winding would function as a

5 called it, so that you can actually bring the 5 transformer?

6 viaas close as possible to the edge of the 6 A. No, thewinding that'sisolated isan

7 bridge, and shorten the single layer as much 7 inductor, and it's not going to function as a

8 aspossible. So, Christensen hasin mind 8 transformer.

9 designing thisin order to minimize the 9 MR. PARKER: Okay. | think now isa
10 resistance, and, in turn, that would maximize 10 good time to break for lunch, if it works for
11 the Q. 11 you, Dr. Prucnal and J.C. How long would you
12 BY MR. PARKER: 12 like to take?

13 Q. For thetransformer. 13 MR. MASULLO: An hour?

14 A. For each of theinductors. For the 14 MR. PARKER: Okay. Why don't we
15 transformer by extension. 15 reconvene at 12:50, which is 1:50 your time.
16 Q. But the only reason you have bridges 16 Isthat right?

17 dong these windingsis so that you can accommodate
18 the coupling necessary to fabricate a transformer,

19 correct?

20 A. Wadll, not if we consider just one

21 inductor. So, | believe that the bridge on the

22 right-hand side here, at 9b, would be necessary

23 whether or not this were intermingled with another
24 inductor.

25 Q. Right, but the bridges at 9a, 9e, of,

17 THE WITNESS: Yes.

18 MR. PARKER: All right. Thank you,

19 guys.

20 THE WITNESS: Thank you.

21 (A 1-hour recess was taken.)

22 MR. PARKER: Dr. Prucnal, are you ready
23 to go back on the record?

24 THE WITNESS: Yes, | am.

25 BY MR. PARKER:
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Page 110

1 Q. Which exhibit do you have projected on
2 Exhibit Shareright now? Isthat your declaration?
3 A. Yes
4 Q. So, if you could, will you hit refresh,
5 and go back to the Marked Exhibits folder?
6 A. Okay.
7 Q. And open up Exhibit 245-1007, which is
8 the Yang reference. Do you see that one?
9 (Exhibit 245-1007 was introduced.)

10 THE WITNESS: I'vegot it.

11 BY MR. PARKER:

12 Q. Great. Do you have that open?

13 A. Yes

14 Q. Do you recognize that reference?

15 A. Yes

16 Q. Andyou canzoom inif you need to, but

17 thisYang referenceis one of the references that you
18 opine on in your declaration, correct?

19 A. Yes

20 Q. Now, if we scroll down to page 4 of the
21 Yang reference, you will seethetitle of the

22 referenceis Integrated Inductor. Do you see that?
23 A. Yes

24 Q. If youzoom in, in the column on the

25 left-hand side you'll see Summary of the Invention.

Page 112

1 Q. What do you understand that sentence to

2 mean in the context of this Y ang reference?

3 A.  Wadll, it meansthat vias are used to

4 interconnect layers of metal. For example, in Figure

5 2, just one page above that, we can see that there are

6 viasthat are labeled, the V with a subscript,

7 interconnecting three metal layers, and what that

8 sentence was saying is that those vias, at least in

9 one aspect of the invention, are formed using plugs or
10 hole-shaped -- the onesin the invention are using
11 line-shaped rather than, conventionally, hole-shaped
12 structures.

13 Q. Areyou familiar with the term trench
14 via?

15 A. | believel know what that means.

16 Q. When you read this description of one

17 aspect of the invention being the use of line-shaped
18 viastructures, do you understand that to mean trench
19 via?

20 A. My understanding of atrench viawould
21 berather than making a hole through the insulator ang
22 filling with metal, one would make atrench in the

23 insulation layer and fill it with metal. And that

24 pretty much looks like what is shown in Figure 2. So
25 1 think that trench vias and line-shaped vias are

Page 111
1 In paragraph 0008 it states, "It is one object of the
2 invention to provide a monolithic integrated inductor
3 with simple process, low cost and high Q-factor." Do

4 you seethat?
5 A. Yes.
6 Q. Andisit your understanding that

7 that's one of the objects of the invention disclosed
8 inthisreference?
9 A. Yes
10 Q. Thenif youlook in the next column on
11 theright, it says Detailed Description. Do you see
12 that section?
13 A. Yes
14 Q. Inthat section, there's a paragraph
15 0014 that starts, "The invention pertainsto an
16 improved integrated inductor structure capable of
17 improving the quality factor Q and reducing
18 manufacture cost thereof." Do you see that sentence?
19 A. Yes.
20 Q. The next sentence states, "From one
21 aspect, the invention uses line-shaped via structure,
22 instead of hole-shaped viaplug, for electrically
23 connecting an upper level metal with alower level
24 metal." Do you seethat?
25 A. Yes

Page 113
1 similar. | think atrench viawould be a type of
2 line-shaped via.
3 Q. Okay. So, if you go back to page 4,

4 wherethetext is, just below Figure 2, if you look at
5 paragraph 6 in the left-hand column, it states, "One
6 of the most important characteristics of the inductor
7 isthe quality factor Q, which relates to the
8 performance of the RF circuits and systems.” Do you
9 seethat?

10 A. Yes

11 Q. And you agree with that sentence,

12 correct?

13 A. Yes | do.

14 Q. Thenext sentence reads, "The quality

15 factor Q of an integrated circuit is limited by the

16 parasitic losses within the substrate itself." And we

17 discussed that today, and you agree with that

18 sentence, correct?

19 MR. MASULLO: Objection, form.
20 THE WITNESS: We discussed several
21 types of losses. | think we were talking

22 mostly about conductive losses through the
23 metal rather than in the substrate, but

24 substrate loss is one type.

25 BY MR. PARKER:
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Page 114

Q. The next sentence reads, "These losses
include high resistance through metal layers of the
inductor itself." It then reads, "Consequently, in
order to achieve a high quality factor, resistance
within the inductor should be held to aminimum.” Do
you agree with that sentence?

A. | think everything else being equal, if
oneis considering only the resistance, that
minimizing the resistance would make the quality
10 factor higher.

11 Q. Thenit states, "One approach to

12 minimizing the resistance of the inductor is

13 increasing the thickness of the metal used to

14 fabricate the inductor." Do you see that sentence?
15 A. Yes.

16 Q. Do you agree with that sentence?

17 A. Yes |dobelieve, again, holding

18 everything else equal for a given width metal,

19 increasing its thickness would decrease the

20 resistance.

21 Q. Now, if | could turn your attention

22 back to your declaration. So, you can click to the
23 right or left until you see Exhibit 1003, or you can
24 go back to the Marked Exhibits folder and pull up
25 Exhibit 1003.

© 00N UL WDN PR

Page 116
1 youisolated in Ho-Hsiang, but an octagon that looks
2 fairly uniform in shape and in spacing between the
3 loops, correct?
4 MR. MASULLO: Objection, form.
5 THE WITNESS: Yes, this octagon is more
6 regular than the other one we just discussed.
7 BY MR. PARKER:
8 Q. Okay. Andif you continue down to page
9 164, you'll seein paragraph 270, at the bottom, that
10 you reference Figure 2 of Y ang, which you reproduced
11 on the following page, that shows a
12 sectional-perspective view of Figure 1. Do you see
13 that?
14 A. Yes
15 Q. Andif you scroll down, you'll see
16 Figure 2, which you pointed out when we were looking
17 at the Y ang reference a minute ago, and that figure
18 shows several different layers. Would you agree?
19 A. Agree
20 Q. And that top upper or first metal layer
21 you've highlighted in yellow, correct?

Page 115
A. I'll click to theright a couple times
and see what happens. Therewego. So, thisismy
declaration.
Q. Excdlent. So, if youwould go to page

A. Okay.
Q. Andon 162, you'll seethereisa
section header towards the bottom that says
Obviousness Based on Yang. Do you see that section?
10 A. Yes
Q. And then you notein paragraph 266 that
Y ang discloses a symmetrical octagon-shaped inductor.
Do you seethat?
14 A. Yes
15 Q. Andif you go to the next page, 163,
16 you'll see apicture of that inductor on theleft. Do
17 you see that?

1
2
3
4
5 162.
6
7
8
9

13

18 A. Yes.

19 Q. And do you recognize that figure on the
20 left to befrom Yang?

21 A. ldo.

22 Q. And the configuration of the Yang

23 inductor, you mentioned was an octagon, correct?
24 A. Yes
25 Q. But not an octagon like the one that

22 A. Yes
23 Q. And then alower or second metal layer
24 you've highlighted in blue. Do you see that?
25 A. Yes.
Page 117
1 Q. Now, it lookslike thereisathird
2 metd layer that's not highlighted. Do you see that?
3 A. Yes
4 Q. Isthere areason why that layer isn't
5 highlighted?
6 A. | assumel was only discussing the
7 upper two layers, but | would need to just review a
8 little bit before and after this figure to see what |
9 say about it.
10 Q. | actualy think that's correct, Dr.

11 Prucnal. You are, for purposes of your anaysis,

12 focusing on the top two layers. But you agree that

13 there'sathird metal layer there, correct?

14 A. Yes.

15 Q. Okay. And thenif we scroll down to

16 the next page, you'll see paragraph 272. You talk

17 about the figures, 1 and 2, of Yang, and then you say
18 in the last complete sentence on that page, "A POSITA
19 would have understood that this means multiple metal
20 layers (up to n) can be placed below the auminum

21 metal layer (20) and above the substrate level (100)."
22 And there'safootnote in that paragraph where you

23 indicate that the specification of Y ang notes

24 "preferably, n ranges between 4 and 8." And then you
25 state, "In other words, there are 4 to 8 metal layers
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Page 118 Page 120

1 total.” Do you seethat? 1 correct?

2 A. |do. 2 MR. MASULLO: Objection, form.

3 Q. And so, your understanding of Yang is 3 THE WITNESS: WEéll, the loops are

4 that the inductor that is disclosed could have 4 connected by crossovers.

5 anywhere from four to eight metal layers, total, 5 BY MR. PARKER:

6 correct? 6 Q. Andwhereisthat illustrated in Figure

7 A. That preferably, Yang is suggesting the 7 2?

8 range would be between four and eight. 8 MR. MASULLO: Objection, form.

9 Q. So, even though Figure 2 only shows 9 THE WITNESS: No, it'sillustrated in
10 three metal layers, it's our understanding of the 10 Figure 1. And Figure 2 shows a cross-section

11 reference, based on what you've stated here and based 11 below the winding. So, ultimately, the

12 on what's in the specification, that there could be 12 windings are connected by the crossoversin
13 several more metal layers as part of thisinductor 13 the crossover shown in Figure 1, on the top
14 structure, correct? 14 layer.

15 A. Yes 15 BY MR. PARKER:

16 Q. Now, inthe structurethat is 16 Q. Right, but it'syour position that

17 illustrated at the top of page 166 in Figure 1, there | 17 Figure 1 doesn't illustrate the whole crossover,
18 aretheselines, diagonal lines, that go through the 18 correct?

19 winding. Do you see those? 19 A. Figurel only shows the top layer

20 A. Yes 20 metal. And so, for example, the upper part of the
21 Q. Andwhat do you understand those 21 crossover is shown colored in yellow, and the lower
22 diagonal lines to represent? 22 part of the crossover extending in the other direction
23 A. Wadll, | understand them to represent, 23 would be below that, on the metal layer below that.

24 for the purposes of illustration, acoloring-in of the | 24 Q. Butthat'snotillustrated in Figure 1,
25 linesin the loop, basically showing from the top, the | 25 correct?

Page 119 Page 121

1 top layer, where we consider there to be metal, it's 1 MR. MASULLO: Objection, form.
2 crosshatched with these lines, and when there's gaps 2 THE WITNESS: No, Figure 1 isjust
3 between the metal, it's not filled in. 3 showing the top view of the metal, and
4 Q. So,justsol'mclear, doyou 4 therefore, it's not showing the symmetric
5 understand those lines to illustrate the vias that are 5 crossover going in the other direction.
6 connecting the metal layers of the winding? 6 BY MR. PARKER:
7 A. | understand that the vias, according 7 Q. Isthereanything elsein Yang, picture
8 to the way they're shown in Figure 2, are between the 8 or otherwise, that illustrates a symmetric crossover
9 metal layers. So, in Figure 2, we see aluminum on the 9 going the other direction on another metal layer?
10 top, avia, and then ametal layer under that. And 10 MR. MASULLO: Objection, form.
11 those metal layers are a cross-section of the winding. 11 THE WITNESS: Wéll, as| recal, Yang
12 So, here we would have two turns of the winding sort 12 is pretty short, and certain things are left
13 of next to each other in Figure 2, and the viawould 13 to the understanding of a person of ordinary
14 be the line extending underneath it and connecting 14 skill. Andin this case, you know, |
15 those two metal layers. So, the vias are under the 15 understand that thisis an inductor that has
16 loop, if you will, and the crosshatching represents 16 to form a continuous loop in order to
17 the metal on the top, for example, the aluminum layer. 17 function. So, he's showing the top layer
18 Q. And your understanding is that the 18 crossover. | know that there's going to be a
19 cross-section that isillustrated in Figure 2 is taken 19 crossover below that to make the loop
20 from the side of the Figure 1 winding, not the 20 electrically conductive.
21 crossover region, correct? 21 BY MR. PARKER:
22 A. That's my understanding. 22 Q. Right, but that crossover sectionis
23 Q. And nothing in Figure 2 discloses to 23 not illustrated in Y ang, correct?
24 you or anyone €l se reviewing this reference how the 24 MR. MASULLO: Objection, form.
25 loops of thiswinding are ultimately connected, 25 THE WITNESS: The, what | would call,
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Page 122
underpass of the crossover is not illustrated
inFigure 1. It'sleft to the understanding
of aperson of ordinary skill.

4 BY MR. PARKER:

1
2
3

5 Q. It'salsonotillustrated in Figure 2,
6 correct?
7 A. I'dliketojust look back at the

8 patent. Figure 2 isacross-section showing the two

9 windings, which arein yellow and blue. But it would
10 be helpful if I could look back at the description of
11 Figure 2 in the patent, since you're asking me about
12 this.
13 Q. Yeah, we can turn back to the patent,
14 but you agree that Figure 2 is a cross-section taken
15 on the side of the winding, not at the crossover
16 region of the winding, correct?
17 A. | believeso. The best way isto look
18 at the patent, because | think | could just be more
19 definitive in confirming that. But my understanding
20 iswhat I'm discussing hereis a cross-section that
21 depictstwo of the windings, a cross-section of two of
22 thewindings.
23 Q. Correct. So, let's go back to Exhibit
24 1007, whichis Yang, just so you can confirm your

Page 124
1 Q. Andthat cross-sectionisnot at the
2 crossover region of thisinductor, correct?
3 A. Yes
4 Q. So, giventhat Figure 2 istaken at the
5 side, you would agree that there's nothing in Figure 2
6 that illustrates what's happening at the crossover
7 region, correct?
8 MR. MASULLO: Objection, form.
9 THE WITNESS: Wéll, Figure 2 does show

10 several metal layers, three metal layers, to
11 be exact, and Figure 2, as we just discussed,
12 isthe cross-section I-I prime, whichin

13 Figure 1 is at the top of the octagon, the way
14 it's oriented on my page. So, | know that the
15 winding has that structure with the three

16 metal layers, and that winding is going to

17 come over to the boundary of the crossover,
18 and then | know that at each side of that

19 crossover I'll have these three metal layers,
20 and then what we have to do is get across
21 using bridges.

22 BY MR. PARKER:

23 Q. If youlook at paragraph 18, do you see
24 that paragraph?

25 understanding of that cross-section. | think if you 25 A. I'mgetting there. Yes.
Page 123 Page 125
1 go back to your Marked Exhibits folder you can pull it 1 Q. Itsays, "Figure lillustrates atop
2 up, or you can go right or |eft. 2 view of an exemplary differential inductor 10 with
3 A. Okay. | clicked right, and | got it. 3 multi-turn windings according to thisinvention."
4 1I'll just look at the description. 4 Then it says, "Figure 2 is a sectional perspective
5 Q. Whileyou're doing that, you would 5 view taken along line I-1 prime of Figure1in
6 agree that there's only two figuresin Yang, right, 6 accordance with the one preferred embodiment of this
7 Figure 1 and Figure 2? 7 invention. For the sake of simplicity, only two
8 A. I'mpretty sure that'sthe case. | 8 neighboring windings 12 of the differential pair are
9 agree, yes. 9 shownin Figure 2." Do you seethat?
10 Q. Okay. Andthenif you go down to 10 A. Yes
11 paragraph 18 on page 4, that begins the discussion of 11 Q. So, for the sake of simplicity, they've
12 what'sillustrated in Figure 1. 12 only shown those two, but there could be more, asyou
13 A. Okay. 13 mentioned earlier, optimally somewhere between four to
14 Q. Andthenif you go down to the next 14 eight. Would you agree?
15 page, which is page 5 of 6, in paragraph 20 they begin 15 A. Weél, | don't agree with the way you've
16 to describe what's shown in Figure 1 and 2. Do you 16 saidit. I'm not sureif you intended to say it that
17 seethat? 17 way, but my understanding of what thisis saying is
18 A. Yes 18 Figure 1 has multi-turn linings. Figure 2 showsa
19 Q. Now, Figure 2 isdescribed in paragraph 19 cross-section, but for the sake of simplicity, only
20 13 asasectiona perspective view taken along the 20 showstwo windings. So, it's referring to there being

21 linel-I prime of Figure 1, according to this

22 invention. And asyou, sort of, previously indicated,
23 your recollection was that that I-1 prime line was on
24 the side of the winding, correct?

25 A. Yes.

21 two windings, not two layers. | thought you said
22 layers.

23 Q. So, you would agree that there could be
24 more layers, | guessiswhat I'm getting at?

25 MR. MASULLO: Objection, form.
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Page 126

1 THE WITNESS: Not from this particular

2 statement. | do agree that there can be more

3 layers than are shown in Figure 2, but this

4 statement, | think it's referring to the

5 cross-section and saying that only two

6 neighboring windings are shown in the

7 cross-section. So, if you look at Figure 2,

8 you see the two windings that are neighboring

9 arelabeled 12. That'swhat | mean. Andin
10 fact, in Figure 1, in the vicinity of that
11 cross-section, I-1 prime, the two neighboring
12 windings are labeled 12, and that doesn't
13 relate to the number of layers. However, | do
14 agree that there could be more layers than are
15 shown.

16 BY MR. PARKER:

17 Q. So, | guessthisiswheretheterm

18 winding gets confusing, right? Y ou're using winding
19 synonymous with loops, right? So, there's an outer
20 loop and an inner loop, and those are the two that are
21 reflected as 12, correct?

22 A. Yes

23 Q. Andwhat I'm saying isthat the patent

24 teaches, or Yang teaches, that there could be more
25 metal layersthan what is shown in Figure 2.

Page 128

1 Q. Andso, it'syour position that even

2 though asixth segment is not disclosed in Yang, a

3 POSITA would have understood that it's inherently

4 there. Isthat correct?

5 A. Yes, aPOSITA would understand that

6 Yang'sFigure 1 just shows the top metal layer, and

7 then in order to make thisinto an inductor that

8 functions with continuous loop, there needsto be a

9 sixth segment that completesthe loop. So, it's
10 inherently there.
11 Q. Okay. Isthere areason why the sixth
12 segment would have to be on the second layer, as
13 you've suggested in paragraph 295?
14 A. Wadll, that would be an obvious way to
15 doit, but not the only way to do it. We know that at
16 the edges of the crossover that there are multiple
17 metal layers, and I've referred only to the top two
18 for the purposes of my discussions. Where the top
19 layer is crossing over to make, | guess that would be
20 the third segment that crosses over thetop layer, is
21 alayer that's shown -- what's shown in Figure 1 isa
22 crossover that goes down from left to right. | think
23 that'sthe third segment. And | know that'sin the
24 top layer, probably the aluminum layer. So, where
25 Yang hasillustrated in Figure 2 that there are only

Page 127

A. Yes, | do agree with that.

Q. Okay. So, if we go back to your
declaration, let's go to page 178. Do you see that
page?

A. | haven't gotten there yet. Okay.

Q. Now, you say at the top of paragraph
293, which is at the bottom of the page, "A POSITA
would have understood that the sixth segment is
another portion of the winding found on the second
metal layer that is directly physically connected to
the fifth segment." Do you see that sentence?

A. Yes

Q. Now, you acknowledged earlier that that
sixth segment is not illustrated in the figures of
Y ang, correct?

MR. MASULLOQO: Objection, form.
THE WITNESS: Yes, that's correct.
BY MR. PARKER:
19 Q. So, at paragraph 294 on the next page
20 you state, "A POSITA would have understood that Y ang
21 inherently discloses such a sixth segment as shown
22 below." And then below that, on the next page, isa
23 Figure 1 that you have annotated to add in a sixth
24 segment. Isthat correct?
25 A. Correct.

© 00N UL WDN PR
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Page 129
1 three metal layers, the underpass could be on the
2 second layer. You know, that would be an obvious way
3 todoit. It'snot the only way to do it, because as
4 you've said, and | agree, there could be multiple
5 metd layersthere. And that cross-under, that
6 underpass, could be on other ones.
7 Q. So, it doesn't really matter where that
8 underpassis, aslong as there's an underpass,

9 correct?
10 MR. MASULLO: Objection to form.
11 THE WITNESS: What mattersisthat,
12 first of al, the loop be continued so there
13 isn't an open circuit, and second of al, that
14 the loop would be -- that the underpass would
15 be a continuation of alower metal layer that
16 doesn't short with the other crossover. So,
17 there has to be a separation between the two.
18 It could be on other layers, but as | said,
19 layer 2 would be an obvious way to do it,
20 because that's what's being discussed here, is
21 the top two layers.
22 BY MR. PARKER:

23 Q. Wadll, that's what's being discussed
24 herefor your purposes of analyzing this structure
25 with respect to the '245 Patent, but the Yang
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Page 130
1 disclosureis not just focused on two layers, correct?
2 A. Correct.
3 MR. MASULLO: Objection to form.
4 BY MR. PARKER:
5 Q. TheYang disclosure actually states
6 that there could be four to eight layers, correct?
7 A. Yes
8 Q. And so, to close the loop, you could
9 conceivably have an underpass on any of the layers

Page 132
1 that underpassis formed in would then be the sixth
2 segment. In other words, the sixth segment doesn't
3 haveto be on the second layer. It could beon a
4 different layer. But there needsto be asixth
5 segment to compl ete the circuit.
6 Q. Understood. You need a sixth segment
7 to complete the circuit, but you don't need a sixth
8 segment on the second metal layer, correct?
9 MR. MASULLO: Objection, form.

10 below thefirst layer, correct? 10 THE WITNESS: The completing of the
11 MR. MASULLO: Objection, form. 11 loop would occur whatever layer the sixth
12 THE WITNESS: Aslong asthelayersare | 12 segment is fabricated in, aslong asthe
13 tied together by the vias shown, by the 13 winding is shunted at that point.
14 line-shaped vias shown, so that they're 14 BY MR. PARKER:
15 shunted as they're shunted in Figure 2, then 15 Q. If the sixth segment is on the third
16 any layer would suffice to complete the 16 metal layer, would this be a closed circuit?
17 circuit going through the underpass. What's 17 MR. MASULLO: Objection, form.
18 shown in Figure 2 isonly three layers. | 18 THE WITNESS: So, in the case of Figure
19 can't quite see what they're called. It looks 19 2, where there are three metal layersthat are
20 like they're called aluminum, Mn, Mn-1. So, 20 shunted together, and the top metal layer is
21 in referring to this diagram, all three of 21 used for the third segment, the overpass, the
22 these layers are shunted together, and as long 22 sixth segment, could be used on the third
23 as they're shunted together on the other side, 23 layer because it's connected to those other
24 asisexplained in Yang, then you could cross 24 shunted segments on each side of it. It still
25 over with any of the othersbelow. Aslongas |25 provides electrical conductivity.
Page 131 Page 133

1 they're all shunted together, any of the 1 BY MR. PARKER:

2 layers below could serve as the underpass. 2 Q. So, you could close the circuit by

3 BY MR. PARKER: 3 putting the sixth segment on any layer below the top

4 Q. Understood. So, paragraph 295, you say 4 metal layer, correct?

5 there are multiple reasons why you believe a POSITA 5 MR. MASULLO: Objection, form.

6 would have understood that Y ang inherently discloses a 6 THE WITNESS: Provided the layers that

7 sixth segment, asyou've illustrated in the annotated 7 you're referring to as being any metal layer,

8 Figure 1. Do you seethat paragraph? 8 provided they're shunted together, and they're

9 A. Yes | do. 9 in parallel, and a crossover segment connected
10 Q. Thenyou say, "First, it would have 10 to one of those layers and connected to the
11 been clear to a POSITA that without the sixth segment 11 other side as a bridge would provide
12 where | have put it (directly physically connected to 12 electrical conductivity, it wouldn't really
13 thefifth segment), the inductor would not maintain 13 matter, as long as the underpassisn't
14 proper electrical conductivity among the various 14 touching the overpass on a different metal
15 windings. Now, that statement, given what we just 15 layer.
16 discussed, isnot entirely accurate, correct? 16 BY MR. PARKER:
17 MR. MASULLO: Objection, form. 17 Q. Okay. If weconsider Figure 1, the
18 THE WITNESS: | don't understand why 18 unannotated version of Figure 1, and maybe we scroll
19 you're saying it's not accurate. 19 up for that just so there's no confusion, but the
20 BY MR. PARKER: 20 unannotated version of Figure 1 shows the top view of
21 Q. Waell, because as we just discussed, the 21 thisinductor, which has at least three layers, now,
22 underpass doesn't have to be on the second layer to 22 what if the top three layers are all identical

N
w

close the circuit, correct?
24 A. WEéll, but there needsto be an
25 underpass to complete the circuit, and whatever layer

23 structures, connected by vias and in shunt, and then
24 thecircuit is closed by abridge or underpass that is
25 conducted by vias to the bottom layer.
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Page 134 Page 136

1 MR. MASULLO: Objection, form. 1 A. Yes.
2 THE WITNESS: | can't quite visualize. 2 Q. Andthen at the bottom of the bottom
3 | got the first part of it, but could you try 3 layer, there isabridge, connected to the bottom
4 to -- 4 layer by vias, that goes in the opposite direction to
5 BY MR. PARKER: 5 close the loop on thisinductor structure, just like
6 Q. So, you know earlier during your 6 shown in Moinian and just like shown in Kyriazidou.
7 deposition we talked about, you know, waysto close a 7 MR. MASULLO: Objection, form.
8 circuit, right? And Kyriazidou showed a bridge that 8 THE WITNESS: | don't recall the
9 went underneath alayer, and it was connected by vias, 9 similarity between the two. You're saying
10 and then Moinian showed bridges that were alone, on 10 that the existing Figure 1, that everything
11 their own metal layers, that were connected to the 11 that's shown, including the crossovers, are
12 layers above them by vias. And you described that as 12 three layers, and they're shunted together,
13 awell-known method of connecting an inductor, andyou | 13 and then where there's an open circuit here,
14 referred to it as an underpass or a bridge. Do you 14 that you cross over by going underneath all of
15 recall talking about that? 15 those?
16 A. Yes 16 BY MR. PARKER:
17 Q. And couldn't we use the same structure 17 Q. Yes. Thebottom layer isjust a
18 hereto close this circuit? 18 bridge.
19 MR. MASULLO: Objection, form. 19 A. Thebottom of the three layers, or an
20 THE WITNESS: I'd have to compare them 20 additional layer below the three?
21 side-by-side. I'm having trouble trandlating 21 Q. Anyoflayer4,5,6,7,8,
22 one to the other here. I'm not quite sure 22 conceivably, but yeah, another layer beneath the three
23 what you're proposing. 23 isjust abridge that closes the loop.
24 BY MR. PARKER: 24 A. |see
25 Q. So, if thethree metal layers of this 25 Q. Andyou would agree that using an
Page 135 Page 137

1 inductor are exactly the same, right, and by virtue of | 1 underpasslikethat iswell known in the art and would
2 them being exactly the same, the top view image 2 closethe loop?
3 doesn't show a crossover section below that, right, so| 3 MR. MASULLO: Objection, form.
4 where you see an outer loop going to aninner loop is| 4 THE WITNESS: | think | see what you're
5 going to be the same for all three layers. Do you 5 saying now, so, in Figure 1, there are three
6 understand what I'm talking about, stacking three 6 metal layers that are shunted together, as was
7 identical winding layers? 7 shown in Figure 2.
8 MR. MASULLO: Objection, form. 8 BY MR. PARKER:
9 THE WITNESS: | think you're suggesting | 9 Q. VYes
10 that the crossover shown on the Figure 1 10 A. Butthen I'mtrying to scroll down
11 drawing aso hasthree layers? Isthat what 11 where| can see Figure 2.
12 you're saying? 12 Q. | think you can go to page 175 of your
13 BY MR. PARKER: 13 declaration, and 1 and 2 are side-by-side.
14 Q. Yes. | guesswhat I'msaying isif 14 A. Thanks. Okay. So, the shunt windings
15 Figure 1 shows a 3-layer inductor from the top view, | 15 arelimited to the aluminum layer and the two metal
16 and each layer isidentical to what's shown there, 16 layersbelow that. The windings are just those three
17 right, so you've got crossovers that overlap with each | 17 layers, and the crossovers that are shown in Figure 1
18 other, right, going from an outer loop to an inner 18 are also the three layers. And now you're saying that
19 loop on al three layers. 19 where the crossover is not shown, there would somehow
20 A. Including the crossover? 20 be aviathat extends all the way down from the layers
21 Q. Yes, including those diagonal pieces 21 that are shunted together, down to layer 8, or layer
22 that go from upper left to lower right. 22 7.
23 A. Yes. 23 Q. Orlayer 4.
24 Q. Andyou've got three layersthat all 24 A. Orlayer 4.
25 look just like that. Can you envision that? 25 Q. Right. Andthat layerisjust a
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Page 138
1 bridge.
2 A. And now there'sjust a bridge, and that
3 layer isnot part of these three layers. That would
4 aso provide electrical conductivity. That would
5 interconnect the shunted winding through another metal
6 layer to the shunted winding on the other side. In
7 principle, you could do that.
8 Q. And that would close the circuit, to
9 useabridge on, say, layer 4, that's a standalone
10 metd layer?
11 A. That, by itself, would close the
12 circuit, but | think when these inductors are
13 designed, symmetry isadesirable thing, and so
14 usually, we're talking about symmetry in the
15 2-dimension plan looking from the top, but | think it
16 wouldn't be thefirst choice solution to use three
17 metal layersfor the top crossover and then go below
18 them and down to the fourth level, and not utilize
19 that fourth layer for anything else. That would break
20 the symmetry. Also, it would seem to go against what
21 the patent is teaching, because this patent is
22 teaching -- so, Yang says, look, windings are
23 typically shunted using circular vias, but we want to
24 reduce the resistance, so we're using these lines to
25 reducetheresistance. So, if we use three layersfor

Page 140
MR. MASULLO: Objection, form.
THE WITNESS: May | go back to the
paragraph in Y ang that describes the --
BY MR. PARKER:
Q. Yes, of course.
A. AndI'mnot surel can pinpoint it now,
but --
Q. Il helpyoufindit. Let mepull it
up, too.
A. And!I'll goto there.
Q. $So, Yangis1007.
12 A. And]I think | recall clicking to the
13 right isgoing to get me there. I've got it. Maybe
14 you can help me, because thisis so small, but --
15 Q. Trytozoomin, if you can, because |
16 agreeitissmall when it's zoomed out at 100 percent.
17 A. So, first of dl, in paragraph 14, Yang
18 istalking about the invention. First of al, it says
19 hewantsto improve the quaity factor Q. And |
20 understand very quickly that he wants to improve the
21 quality factor Q by reducing the resistance of the
22 loops. So, he says next, the invention uses
23 line-shaped via structures instead of hole-shaped
24 plugsfor electrical connections. So, we understand
25 that. The reason he's using line-shaped structuresis

© 0O ~NOOULh~WDNPE

e
= o

Page 139

1 one crossover, and then just one layer for the other,

2 it really wouldn't make alot of sense, in light of

3 histeachings.

4 Q. Wadll, explain that, because you would

5 dtill have aline via connecting the bridge to the

6 bottom layer.

7 A. Youwould. Yes, youwould. Youwould

8 have to fabricate another via at alower level.

9 You're saying we wouldn't also use that lower level
10 for part of the inductor, so you're saying we're not
11 going to add another metal line that's going to be
12 shunted to the inductor winding, and then go through a
13 viadown to asingle metal layer that's not utilized.
14 And that would provide conduction, as you said, and |
15 agree, but | don't think it would make sense from the
16 perspective of Yang's goal to minimize the resistance.
17 Inother words, if you're going to use metal layer 4,
18 why reserveit for just the underpass when Yang is
19 teaching that we can shunt the layers together and
20 reduce the resistance.
21 Q. Yeah, but Yang isn't teaching that
22 shunting reduces resistance. Asyou've previously
23 described, that was known in the art. Right? Yangis
24 just saying let's use trench viasinstead of plugs,
25 right?

Page 141
to reduce the resistance. So, he goes on and says
conventionally, there are many plugs deposited for
electrical connection, conventional pole-shaped via
plugs have uniform shape and size; therefore, for the
sake of reducing resistance, an array of plugsis
utilized. | understand that he'strying to either add
more plugs closer together or make aline to reduce
the resistance and increase the Q. That's why | think
he has these three layers together, and if you put
another under it, that would be tied to it, because of
11 what he's saying here. | think there might have been
12 someplace else that was describing these lines, as
13 well.

14 Q. Let'sgodown to paragraph 21 on the

15 next page. It states, "One germane feature of this

16 invention isthat the viaplug layer Vn-1 and the via
17 plug layer Vn are both line-shaped.” Do you see that?
18 A. Yes.

19 Q. So, again, it seems like the focus here

20 isonthe use of these line-shaped viasinstead of, |

21 think what he described as, conventional plugs. Would
22 you agree with that?

23 MR. MASULLO: Objection, form.

24 THE WITNESS: | agreethat he's

25 focusing on using line-shaped plugs. They're

© 00N UL WDN PR

=
o
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Page 142
not necessarily continuouslines. And it says
at the bottom of that paragraph in another
embodiment, the pattern of the line-shaped
plug may include several segmented-shaped
patents. But my point isthat | agree that
he's teaching using line-shaped plugs, but the
reason for that isto improve the Q, by
reducing resistance, by tying the metal layers

9 together in the loop.
10 BY MR. PARKER:
11 Q. Just to circle back on the last point,
12 which is how to close the loop, given that it's not

coO~NO Ol WNPRF

Page 144
1 Q. Thelatter. Well, first, why is
2 symmetry desirable?
3 A. Weél, in making an inductor, oneis
4 concerned about the magnetic field lines of the loops
5 reinforcing each other in an appropriate way, and
6 symmetry is going to favor that.
7 Q. And why would placement on the second
8 metd layer benefit that?
9 A.  Wadl, | mean, it'simmediately under
10 thefirst layer. You would have asingle layer
11 connecting with the overpass, and asingle layer
12 connecting with the underpass to the same shunted

13 illustrated or disclosed in Y ang, we can agree that 13 windings on both sides.
14 there are a number of options that can be used, 14 MR. MASULLO: No further questions.
15 correct? 15 Thanks.
16 A. Yes, wecan agree on that in the 16 MR. PARKER: Just a couple follow-up,
17 context of our discussion that as long as there's 17 Dr. Prucnal.
18 electrical conductivity between the shunted layerson | 18 BY MR. PARKER:
19 either side, that can be done, in anumber of ways. 19 Q. When you say symmetry, you don't mean
20 Q. Understood. 20 perfect symmetry, do you?
21 MR. PARKER: Let'sgo off the regard. 21 A. | don't mean that perfect symmetry can
22 (Discussion held off the record.) 22 be achieved, but perfect symmetry would be desirable.
23 (Pause.) 23 Symmetry would be desired, iswhat I'm saying.
24 MR. MASULLO: Back on. I'll just have |24 Q. Andif the underpass were on alower
25 a couple redirect questions. 25 level than the second metal layer, you would still
Page 143 Page 145
1 BY MR. MASULLO: 1 have symmetry, correct?
2 Q. So, Dr. Prucna, right before we went 2 A. | think we discussed this before. |
3 to break, you were asked some questions about the 3 mean, | think | addressed it before, that there's one
4 placement of the underpassin Y ang, and whether it be 4 kind of symmetry when you're looking from the top,
5 on the second metal layer, or the third metal layer, 5 down, at the shape of the inductor, and there would be
6 or another subsequent metal layer. Do you recall that 6 another kind of symmetry when you looked in
7 discussion? 7 cross-section. So, it would be the latter.
8 A. Yes 8 Q. So, therewould still be symmetry with
9 Q. Do you have an opinion asto whether or 9 the underpass on alower level, correct?
10 not aperson of ordinary skill would have found it 10 MR. MASULLO: Objection, form.
11 obviousto put the underpass on the second metal 11 THE WITNESS: There wouldn't be
12 layer? 12 symmetry in the sense of looking at the
13 A. |do,yes. Ithinkitwould be 13 cross-section.
14 obvious, purely by reasons of symmetry. 14 BY MR. PARKER:
15 Q. And when you say reasons of symmetry, 15 Q. But there would be symmetry in the
16 what do you mean? 16 sense of looking at it from the top, down?
17 A. Symmetry, | thought | had mentioned 17 MR. MASULLO: Objection, form.
18 that, that symmetry is desirablein making an 18 THE WITNESS: So, looking at it from
19 inductor, so the most obvious solution would be a 19 the top, down, you would still have crossovers
20 symmetric solution. So, one would have a crossover at 20 going in either direction.
21 layer 1 and layer 2, right under it. 21 MR. PARKER: No further questions.
22 Q. Why? Why isthat the case? 22 MR. MASULLO: No further questions on
23 A. Doyou mean why isit the case that 23 the '245. Can we take a 20-minute break
24 symmetry is desirable, or why would it be the case 24 before we start the other one?
25 that layer 2 would provide more symmetry? 25 MR. PARKER: Yes. Beforewe break,

37 (Pages 142 - 145)

Veritext Lega Solutions

Page 37 of 81 www.veritext.com

888-391-3376



Page 146
1 Doctor, first of all, thank you. It was good
2 to see you again, and | appreciate your time
3 today.
4 THE WITNESS: Likewise, it was great to
5 seeyou again. Off the record.
6 (Deposition concluded at 3:08 p.m.)
7 S
8
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1 REPORTER'S CERTIFICATE
2
3 I, Nancy Carides, RMR, CRR, a Notary Public and
4 Certified Court Reporter of the State of New Jersey,
5 License No. 30X100236500, do hereby certify that prior
6 to the commencement of the examination, DR. PAUL R.
7 PRUCNAL was duly sworn by me to testify the truth, the
8 whole truth and nothing but the truth.
9 | DO FURTHER CERTIFY that the foregoing isa
10 true and accurate transcript of the testimony as taken
11 stenographically by and before me at the time, place
12 and on the date hereinbefore set forth.
13 | DO FURTHER CERTIFY that | am neither a
14 relative nor employee nor attorney nor counsel of any
15 of the parties to this action, and that | am neither a
16 relative nor employee of such attorney or counsel, and
17 that | am not financially interested in the action.
18
19 ‘
0 ey Conder—
21 Notary Public o‘ the State of New Jersey
22 My commission expires March 17, 2024
23
24 Certification Date: January 28, 2024
25
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

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

(A) to review the transcript or recording; and

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

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

makes during the 30-day period.

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

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

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

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

our litigation support and production standards.

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

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

SSAE 16 certified facility.

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

independent contractor agreements.

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

at www.veritext.com.
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