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BE | T REMEMBERED, that pursuant to Notice, and on
the 25TH day of JUNE 2025, commencing at the hour of 9:08
a.m, in the respective locations via Zoom before ne,
Nl COLE HATLER, a Certified Shorthand Reporter, State of
California, personally appeared DAVID RI CKETTS, Ph.D.,
produced as a witness in said action, and being by ne
first duly sworn, was thereupon examned as a witness in
sai d cause.
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DAVI D RI CKETTS, Ph. D.
sworn as a W tness
testified as foll ows:
THE REPORTER. Good norning. M/ nane is Nicole
Hatl er, California Certified Shorthand Reporter No.
13730. .
EXAM NATI ON BY MR MAGEE:
Q Mrning, Dr. Ricketts. Can you state your nane
for the record?
A. David Shawn Ricketts.
Q Ckay. Sorry.
A. Sorry. Just going to say, RI-CK-E-T-T-S, and
S-H A WN.
Q And is there any reason you cannot give true and
correct testinony today?
A.  No.
Q Okay. And you understand that you are here to
testify on behalf of the patent owner in |IPR No.
2024- 00934 concerning US Patent No. 7496342; is that
right?
A. That is ny understandi ng.
Q Ckay. And you submtted a declaration in
connection with this IPR and that's Exhibit No. 2021; is
t hat correct?

A. That is correct.
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Q Oay. And do you have that available to you

t oday?
A. | do.
Q GCkay. | may, occasionally, refer to exhibits

fromthis I PR proceeding by their Exhibit nunber in the
| PR proceedi ng.

Wul d you have access to those if | reference
t henf?

A | do. If I don't, then I'll just request to put
it in the chat.
Q Ckay. That's fine.

kay. |If we could turn, then, to your
decl aration, Exhibit 2021, and | just wanted to go over
it alittle bit on your professional qualification
background secti on.

So if I have it correct, you received your
bachelor's of science in electrical engineering in 1995
and your master's in electrical engineering in 1997; is
that correct?

A. That is correct.
Q Oay. And then you received a Ph.D. in
el ectrical engineering fromHarvard in 2006, correct?
A. That is correct.
Q Okay. And then you worked from 1995 to 1999 at

Anmerican Power Conversion; is that right?
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A. Yes. | did take a break from Anerican --
Ameri can Power Conversion when | worked for Anal og
Devi ces doing ny master's thesis, but yes. During that
period, | was working principally with American Power
Conver si on.

Q Ckay. Focussing first on your -- on Anerican
Power Conversion, was any of your work there on RF
transcei vers?

A. At Anerican Power Conversion, no.

Q GCkay. And then I know you said in 1996, you
wor ked at Anal og Devi ces.

A. That's correct.

Q According to your declaration, that was on the
desi gn of 622 negahertz frequency synthesizer; is that
correct?

A. Yes, for radio frequency systens.

Q Okay. Was that used as part of the LOchain in
radi o frequency systens?

A. That was a general project to generate the
mul tiple oscillating signals that you need for various RF
parts. So it was -- it was a standal one cell just
generating frequencies for LOs, clocks and other things
in RF systens.

Q GCkay. And from 1999 to 2001, you worked at

renai ssance design; is that right?
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A. That is correct.

Q Okay. And according to your declaration, you
wor ked on power managenent |Cs.

Were those used in RF transceivers?

A. Those integrated circuits, | principally worked
on power managenent ICs. | did do sone projects for sone
ot her non- power nmanagenent, but | don't recall any of
t hem being a radi o frequency receiver or transmtter.

Q Do you recall what those other projects,
general |y, concerned?

A. | believe the one that | can recall regarded
audi o anplifiers.

Q GCkay. And then it looks |like, from 2000 to
2002, you worked on ON Sem conductor; is that right?

A. That is correct.

Q Ckay. And according to your declaration, you
were overseei ng the devel opnent of 20 power managenent
ICs in a variety of technol ogies.

Were any of those for RF transceivers?

A. Those were power managenent |1Cs. So we focused
on the power portion. They m ght have been used in a
transcei ver, but once again, we were just focussing on
t he power portion. So there was no RF in the chips that
we devel oped there, but they m ght have been used in an

RF system
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Q Oay. And from 2002 to 2003, you were an
advanced system engi neeri ng manager at ON Sem conduct or
where you worked on worked -- or worked -- you directed a
t eam of system engi neers to devel op nulti-phase power
managenent 1Cs; is that correct?

A. That is correct.

Q Okay. But that was for Intel and AMD
m croprocessors, so not for RF transceivers?

A. Those, specifically, the main custoner base was
Intel and AMD processors, but once again, they were
general power managenent circuits.

Q GCkay. And in your -- in your declaration, you
say, in 2006, you received your Ph.D.

Have you been in academ a since then?

A. Yes, continuous from 2006 to today.

Q GCkay. | want to scroll down a little bit. You
have sections that provide general and detail ed
t echnol ogy backgrounds. Can we go down to the section
starting at paragraph 38. | believe it's on PDF page 17.

A. Right above it is, Basic circuit concepts?

Q Yes. Yes.

A. I'mthere.

Q Okay. So this is a section of your report
you' ve entitled, Detailed technol ogy background; is that

right?
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A. Section 7, which this is in, is Detailed
t echnol ogy backgr ound.

Q Oay. | want to scroll down a little bit. 1In
par agraph 41 --

A.  Unh- huh.

Q ~-- there's, Voltage.

Do you see that?

A. | do see voltage.

Q GCkay. And in this, you say, Negative charges
are electrons are naturally attracted to hi gher voltages
whi l e positive charged protons are drawn towards | ower
vol t ages.

Do you see that?

A. Yes. Charges are attracted to their -- their
opposite --

Q Ckay.

AL -- polarity.

Q So negative charges, or electrons, would
naturally flow froma negative voltage towards a positive
vol tage, correct, or froma | ower voltage towards a
hi gher vol tage?

A. So the convention for current is current flows
frompositive to negative. Electrons do flow from
negative to positive as part of that current convention.

Q Okay. So why don't we go down to the next

10
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par agraph 42 where you tal k about electric current.

| believe what you were saying was -- or let ne
rephrase this.

In your declaration, you state, Electric current
is the fl ow novenent of charge within a circuit.

Do you see that?

A. | do see that paragraph.

Q GCkay. And the charge carrying unit that's
novi ng are the el ectrons, correct?

A. In what we referred to as current, the noving
conductor in wires is an electron, and we have
conventions for direction of current, direction of
el ectrons that we -- we use to describe that.

Q GCkay. And if | understood what you're saying a
nmonent ago, conventional current flows frompositive to
negative, from hi gher voltage to | ower voltage --

A. Correct.

Q -- but the flow of electrons is fromthe | ower
voltage to the higher voltage?

A. Yes. And those are the sanme convention.

Q Right.

A. So current flowing frompositive to negative is
t he sanme convention as -- let ne restate that.

In describing that, the current flow ng from

positive to negative, the electrons are flow ng from

11
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negative to positive.

Q Oay. And if we can scroll down to page 20 of
your declaration, at the top of page 20 there's a section
-- or subsection 1 | abeled, Transistor.

Do you see that?

A. | do see that. Yes.

Q ay. In paragraph 53, you describe two
different types of field-effect transistors, JFET, or
Junction-gate field-effect transistors and MOSFETs, or
nmet al - oxi de- sem conductor field-effect transistors.

Do you see that?

A. | do see that.

Q Ckay. Do JFETs and MOSFETs have the sane three
term nal s?

A. They have a drain, a source, and a gate.

Q Ckay. And the synbol in paragraph 55 show ng
the source, drain, and gate, that applies to both JFETs
and MOSFETs; is that right?

A. They both have the sane three termnals. Oten
the -- the synbols will vary a little bit so that one can
see on the schematic it's a JFET or it's a FET, but they
do all have those sanme three termnals.

Q GCkay. Wuat's the difference in the -- the, sort
of, illustration in the schematic to distinguish between

t he two?

12
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A. Just by way of exanple, with the references we
have, DeMaw shows it as an arrow going into the gate and
then two lines. So |I've seen it represented a few
different ways. A POSITA woul d understand fromthe
description of the circuit what kind of JFET was used.

JFETs are currently | ess conmon, but in ol der
references, they were used extensively.

Q GCkay. And I'msorry. | nmay have m sunderstood.

The synbol in paragraph 55, is that the synbol
for a JFET or for a MOSFET?

A. That specific one is for a MOSFET.

Q GCkay. And in paragraph 52 of your declaration
you state that sone types of transistors can be used as a
switch and that transistors can al so be used to provide
ot her functions.

Do you see that?

A. Paragraph 52 describes transistors as being --
bei ng used as a switch and al so can be used to provide
ot her functionalities, for exanple, anplification.

Q GCkay. Can both JFETs and MOSFETs be used as a
SwW tch?

A. Wth the proper setting of all the termnals, |
believe it -- nost JFETs wll be able to be turned off.
So JFETs are normally on, whereas MOSFETs are normally

off. So we know MOSFETs are always off. But | believe

13
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nost JFETs can be continued off. You just need to check
their data sheet to make sure that's a true statenent
because they operate on the channel being fully
obstructed by the depletion region, and | have to | ook at
the data sheet to see if that's able to conpletely close
it. It nmay not be able to in all devices.

Q Oay. So | think -- oh, darn it.

Soin -- 1 need to scroll down a little bit.
I n paragraph 199 of your declaration, which is
on page 70, let nme know when you're there.

A. One nonent. | amat figure 199.

Q Gkay. In paragraph 199, we're tal king about the
Vgs of the transistors in DeMaw.

The -- the transistors in DeMaw are JFETs,
correct?

A. That is correct.

Q Okay. And in paragraph 199, you refer to a
pi nch-of f vol tage.

What is a pinch-off voltage?

A. So a pinch-off voltage is used in a couple
different ways for JFETs. One is in, when the drain
becones hi gh enough that it can pinch off the channel
itself, and then also -- it's usually also often used for
when the gate depletion regions pinch off the channel.

Q Okay. So when -- when you're using pinch-off

14
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vol tage here in paragraph 199, which understandi ng of
pi nch-of f voltage were you using?

A. So turns out, those two definitions overlap in
val ues, though | was using the pinch-off voltage of,
let's see, two volts. So that's a pinch-off voltage
that, | think, is listed in DeMaw.

Q Okay. And that voltage is the voltage
between -- or the voltage differential between the gate
and the source, correct?

A.  Yes, but it would be understood to be a negative
vol t age because the pinch-off woul d happen when the gate
is high -- higher than the -- sorry.

In DeMaw, the gates of source voltage, the gate
is a ground, and the source is positive. So you have a
negative voltage fromgate to source.

Q GCkay. So | believe, if | understood correctly,
in JFETs, generally -- aside from DeMaw, but JFETs,
generally, they are de faults to conductive to on; is
that right?

A. They're -- they're called depletion node
devi ces, which neans they're on and then you create a
depletion region to turn them off.

Q Okay. And you can do that by either changing
the drain or the gate voltages; is that right?

A. | think, for the instances of what we're | ooking

15
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at in 199, we're -- we're really looking at the -- the
gate-to-source voltage. So in a source voltage is nore
positive than the gate, the depletion region will get to
the pinch-off. Once again, you'd have to | ook at the
specific device to see whether that |eads to zero current
or just its |owest conduction current.

Q Oay. And | think we -- we've spoken previously
about MOSFETs, and | believe last tinme you testified that
there's -- there's literally | eakage current in a MOSFET
to ground, like to the Earth.

Is there a simlar concept of |eakage current in

JFETS?
A. | think, in general, devices have | eakage
currents. It's, you know, what orders of magnitude they

are. Leakage currents for MOSFETs are, typically, orders
of magnitude smaller than the conduction currents.

For JFETs, |'d have to |ook at a specific JFET,
but ny recollectionis it's not that case where, in
pi nch-off, they're orders of magnitude. They -- you'd
have to | ook at a specific device, but the -- sone
current still flows. W'd have to |ook at what that is
and whether that woul d be considered by a POSI TA to be
| eakage. But the MOSFETs are well -- well understood in
t hat region.

Q Okay. And just |ooking at paragraph 199 here,

16
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there's a quote, | believe, fromDeMaw. And at the end
of that quote, it uses the termVgs(off).
Do you see that?
A.  Yes.
Q \What is Vgs(off)?
What does that nean?

A. So we're describing here the pinch-off voltage.
And so, ny understanding is Vgs(off) would be the state
of the FET when it has its |lowest current, which, here in
DeMaw, they may consider to be off. But you have to | ook
at the specific transistor. But that's the region that
they're, | think, referring to with that Vgs.

Q Oay. And it's saying, in that quote, Allow ng
for the published spread of negative one to negative four
volts, Vgs(off).

Is that Vgs val ue a range?

A. So in a sinulation nodel, you would nornmally
have, for instance, a nomnal value, and | don't recal
the literature, but | -- | believe that there can be sone
variation in the pinch-off voltage, also, between
devi ces.

So | think DeMaw was just saying it's -- the --
the range its using is a reasonable -- reasonabl e range,
reasonabl e nunber

Q So just to nmake sure | understood, the -- that

17
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range of negative one to negative four volts, it's your
opinion that that's -- that the range of pinch-off
vol tages m ght reflect variation between devices; is that
right?
AL O are within a signal device under different
manuf acturing variations, tenperature variations, et
cet era.
Q Ckay. So based on this, your reading is that
t he pinch-off voltage should |ie between negative one and
negative four volts based on what's bei ng discl osed?
M5. LEPORE: (bjection. Form
THE WTNESS: So DeMaw is stating that Rl is
selected to give a Vgs of .8 for pinch-off voltage, which
woul d be on the order of two volts. And that allows for
t he published spread of m nus one to mnus four volts.
So DeMaw i s saying on the order of two volts is a
reasonabl e value for pinch-off voltage, and then it's
further saying that is within the public -- published
spread.
And certainly, two is between one and four, so |
think that is consistent in the sentence.
BY MR NMAGEE
Q Oay. If we can -- we have to go back up in
your report a little bit here. So | want to | ook -- just

bel ow the section of transistors before, it's on page 25.

18
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| believe we have a section on resisters.

A. | apol ogize. Paragraph nunbers m ght help ne be
nore precise.

Q Sure. Sorry. Let nme be nore precise.

Starting on paragraph 65 of your report, |
bel i eve that should be on page 25.

A. Yes. I|I'mthere. |'mat paragraph 65.

Q GCkay. So -- so paragraph 65 through 67 are the
techni cal background you're providing on resisters; is
that right?

A.  Yes. Ceneral overview of resisters is in 65
t hrough 67.

Q GCkay. And then the general overview of
capacitors is just below that in paragraph 68 to 74,
correct?

A. The -- paragraph 67 through 74 cover the general
background of capacitors in this overvi ew section.

Q GCkay. And then starting in paragraph 78, that
shoul d be on page 28 of your declaration, you have a
section on |ocal oscillators.

Do you see that?

A. | do see paragraph 78, and it is discussing
| ocal oscillators.

Q Ckay. You have a diagramw th four different

types of signals that can be generated by a I oca

19
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oscillator: A sine wave, a square wave, a pulse, and an
I mpul se.
Do you see what |'mreferring to?

A. | do see the imge there that has sine wave,
square wave, pulse, and inpulse on it.

Q Ckay. You -- you created that inmge, correct?

A. It certainly is representative of those -- those
figures. This could have cone fromreference material in
ny classes. So | don't knowif | drew this actual one by
hand, but it's representative of the wave formns.

Q Okay. But for your declaration, that's not
com ng fromone of the exhibits or sone other source,
correct?

A. That is correct.

Q GCkay. And in paragraph 79, you state that the
di agram above shows different types of signals that can
be generated by a | ocal oscillator.

So it's ny understanding that that diagramis

nmeant to show four different LO signals; is that correct?

A. The diagram shows four different signals, and in
that particular diagram they all have the sane period,
and they could be used in the general concept of the
| ocal oscillator. It depends upon the systemthat you're
usi ng.

But those four could be used under the, you

20



http://www.sullivancourtreporters.com/

© 0 N o O b~ W N

N N NN NN P P PR R R R
o A W N P O © © N O O M W N P O

THE SULLIVAN GROUP OF COURT REPORTERS

know, broad termof |ocal oscillator.

Q Oay. And | think you said all four have the
sane frequency; is that right?

A. In the figure that's drawn in paragraph 78,
yeah, it appears they all have the sanme frequency.

Q Ckay. And you discuss in paragraphs 80 -- |et
me -- let me do this one step at a tine.

I n paragraph 80, you discuss the characteristics
of the sine wave, correct?

A. Paragraph 80 discusses the sine wave.

Q Okay. And paragraph 81 discusses the
characteristics of the square wave; is that correct?

A. Paragraph 81 discusses a square wave, Yes.

Q Ckay. And paragraph 82 di scusses the pul se,
correct?

A. Paragraph 82 does describe the pul se wave form

Q Oay. | didn't see any description of the
i mpul se wave form Was that intentional?

A. I npul se has a known definition. It has a very
strict mathematical definition, but for an engineer, an
inpulse is a -- is a very, very short pul se often, naybe,
descri bed as having a negligible wwdth. But it would be
as shown in the figure.

Q |Is there a neaningful difference between a pul se

and an i npul se?

21
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M5. LEPORE: (bjection. Form

THE WTNESS: | think to derive a neani ngful
difference, you would just need to be describing the
specific exanple to be able to answer that question, |
t hi nk.
BY MR MAGEE

Q And -- and | -- | wasn't trying to put any nmagic
on the term neani ngful.

In -- earlier, you said an inpulse is a very,
very short pul se, often may be described as having a
negli gi bl e w dt h.

Is it just that an inpulse is a subset of a
pul se?

I s that accurate?

A. Once again, mathenmatics have a very specific
mat hemat i cal description of a pulse. Just looking in the
figure that is there, the inpulse has two values, a | ow
val ue and a high value. Pulses also have that. The
pul se shown there has a significant wi dth which can be
seen fromthe diagram The inpul se, once again, we'd
have to tal k about, specifically, an application to
under st and what neani ng that inpulse would have.

But in general, mathenmatically, they have the
zero wdth and, you know, froma practical standpoint,

t hey' d have a negligi bl e w dth.

22



http://www.sullivancourtreporters.com/

© 0 N o O b~ W N

N N NN NN P P PR R R R
o A W N P O © © N O O M W N P O

THE SULLIVAN GROUP OF COURT REPORTERS

Q Oay. And for a square wave, does that require
equal period of the high signal and the | ow signal ?

A. Once again, | think you' d have to | ook at the
application to specify the wave formexactly. Certainly,
a wave formthat has equal high and equal | ow would be a
square wave, but slight variations fromthat even
distribution, I don't think -- like | said, you'd have to
| ook at the specific application to understand the
t er m nol ogy.

Q Ckay. But in your -- your drawi ng, the pulse, |
wi Il characterize it, has a significant deviation from an
equal high and | ow.

Wul d that pul se, as you've drawn it, still be
consi dered a square wave?

A. | think, once again, you' d have to talk about a
specific application. Cearly in the diagram the pul se
is shown with a -- what we refer to as a duty cycle nuch
| ess than 50 percent. So | think -- | think the -- the
pi cture speaks for itself there.

Q | -- 1 guess ny question would be, in this
pi cture, would you consi der the wave | abel ed pul se to be
a square wave?

A. The wave formthat is a pulse has simlar shape
to the square wave. It transitions fromlow to high

abruptly. It has a high value. It transitions from high
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to low abruptly. It just has a pulse width that's
clearly significantly I ess than 50 percent. So that's
really the differentiation between the diagraml've shown
as square wave and what |'ve shown as pul se.

Q Is it your opinion that a square wave shoul d
have a pulse width that is, approxi mately, 50 percent
duty cycl e?

M5. LEPORE: (bjection. Form

THE WTNESS: Once again, need to |l ook at a
specific exanple of the one that's drawn. [|n paragraph
78, was drawn to have, approximately, 50 percent duty
cycle, as you can see on the page.
BY MR MAGEE

Q | guess I'mtrying to get a feel for what the --

t he boundari es of a square wave are.

So does a square wave include the pul se and
I npul ses drawn on page 28 of your decl aration?

M5. LEPORE: (bjection. Form

THE WTNESS: A -- so the wave forns speak for
t hensel ves. A POSI TA would be able to | ook at the wave
forms and understand what each one neans. Common
termnology is listed on the left. An engineer can
clearly | ook at the wave fornms and say, Ckay. Look, the
second wave form low to high, abruptly stays high --

high to | ow abruptly, sane characteristic shape for the
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third wave form And then they would note the second
wave form has, roughly, a 50 percent duty cycle; third
wave formhas a significantly less than a 50 percent duty
cycle. A noticeable duty cycle, maybe it's 20 percent.

It would be -- I'd have to neasure it to see it exactly.

So | think a POSI TA woul d understand, you know,
the shape simlarities, but then would understand the
pul se width is the difference between those two, and
you'd have to | ook at the application to understand, you
know, how t hose are used.

BY MR MAGEE:

Q So would a person of skill in the art have to
| ook at how the signals are used to understand whet her or
not the pulse drawn here would count as a square wave?

M5. LEPORE: (bjection. Form

THE WTNESS: | think that whenever a POSITA is
consi dering wave forns, they have in their mnd a context
in which to understand those. So |I think they would
understand -- let ne state that a different way.

A PCSI TA woul d understand that both the shape
and the duty cycle, or wwdth, are inportant el ectrical
paraneters. And so, they would need to understand, in
context, of what those paraneters would need to be or
what those paraneters are fromthe systemor circuit

they're -- they're thinking about or | ooking at.
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BY MR MAGEE:
Q Maybe I"mjust not asking it correctly.

["'m-- what |'"'mtrying to capture or understand
is whether a pulse is, essentially, a subset of square
waves.

A Cay. | -- I'mnot aware of the field defining
a-- | don't want to use a biological term-- but, sort
of, a famly that one is a subset of the other. So | --
it's not a concept I'mfamliar wth.

What a POSI TA woul d | ook at is, figure in 78,

t he pul se and square wave have the simlar shapes, but
they differ in the duty cycle. And so, they would
under stand the shape and they woul d understand the duty
cycle. If you wden the pulse to 50 percent, they m ght
call it a pulse, they mght call it the square wave.
They | ook very nmuch the sanme as above. But whatever
term nol ogy they use, they woul d understand what the wave
formis, its shape and its duty cycle.

Q Okay. So all right. I think I've got it.

Looking at the figure you have in figure four,
essentially, a person of skill in the art would | ook at
t hese and recogni ze that, |like, the sine wave and the
square wave both have, approximately, as drawn,

50 percent duty cycles, and that differs fromthe pul se

and the inpul se, correct?
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A. The duty cycle differs between the square wave,
the pul se, and the inpulse. Yes.

Q Oay. And the sine wave is, also, approximtely
a 50 percent duty cycle; is that accurate?

A I -- 1 wuld -- certainly, mathematically, it's
exactly 50 percent. If -- if -- 1 think duty cycle is a
little bit nore well defined for wave forns that nore
| ook I'ike a pulse or a square wave. But mathematically,
the sine wave is high exactly 50 percent of the tine and
it's ow exactly 50 percent of the tine. So | think
that's a nore accurate way in saying a sign wave has a
pul se w dt h.

Q Ckay.

A. But it's certainly a symmetric wave form

Q GCkay. And as drawn, these four signals have the
sane fundanental frequency?

A. That was the intent of the -- the figure. |
don't think it was trying to communi cate any nuance of
difference in frequencies here.

Q Ckay. Al right. So -- so a person of skill in
the art would be able to describe these -- at |east the
square width of the pulse and the inpulse in terns of
their duty cycle and their fundanental frequency and then
t hey m ght observe the differences in pulse width; is

that right?
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A. You said three things. I|I'msorry. | -- could
you just repeat the three things?
Q Sure. Let ne just do it nore slowy.

A person of skill in the art would be able to
descri be the square wave, the pulse, and the inpul se
signals drawn here in ternms of their fundanental
frequency and their duty cycle and their pulse width to
di stingui sh one fromthe other, correct?

M5. LEPORE: (bjection. Form

THE WTNESS:. The square wave, the pul se, and
t he i mpul se fundanental frequency, yes, they can describe
it wwth that. Duty cycle and pulse width are rel ated.

So if you have a fundanental frequency and you have a
pul se width, you get a duty cycle. So those two in the
sane. And then, of course, there's a shape conveyed in
the figure in 78.
BY MR NMAGEE:

Q GCkay. Can we switch exhibits? | want to turn
to the patent at issue here, the '342 patent.

Do you have that handy?

A. | do have the '342 up.

Q GCkay. And if you go down in the clains, they're
going to be in the last three pages of the docunent -- or
the | ast two.

A. | amthere. | also have a printout of them

28



http://www.sullivancourtreporters.com/

© 0 N o O b~ W N

N N NN NN P P PR R R R
o A W N P O © © N O O M W N P O

THE SULLIVAN GROUP OF COURT REPORTERS

because | usually can't read what's in the patent. So |
have a bl own-up version next to ne.

Q | amsynpathetic. | wll assune your printout
is correct.

Ckay. So for the purposes of the IPR, we're

| ooking at the clains that depend off of claim18,
correct?

A. 19 through 21, | think -- oh, yes. Al through
23 that depend upon 18. Yes.

Q Ckay. So looking at claim 18, that's descri bing
a nmet hod for down converting el ectromagnetic signal,
correct?

A. That is the preanble.

Q GCkay. And the first step | abeled one is
receiving an information signal.

Do you see that?

A. | see that as limtation nmarked one in the
actual patent docunent.

Q Okay. Wiat is an information signal?

A. In the context of the patent, this would be an
an RF signal that contains informtion.

Q Ckay. Does the information signal have to be
recei ved over the air?

A. The nethod is just describing receiving an

information signal. An antenna, for instance, isn't
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listed in the claim
Q I'msorry. You said the antenna is not |isted,;

is that correct?

A. That's correct. It certainly could use an
antenna, but it's not -- it's not a word listed in the
claim

Q Okay. And maybe this will help a little bit.
If we could scroll up -- I think it's one
page -- to colum 49 of the patent.
Sorry. Are you there?
A. Yes. | see colum 49.
Q Okay. Do you see the heading in colum 49
entitled, Exanple nethod enbodi nent of the invention?
It's around |line 27 or so.
A. | do see, Exanple nethod enbodi nent of the

i nvention, roughly, around line 27 or line 30.

Q Oay. So if you can go down to line -- | guess
it's 37 -- it's the start of the paragraph starting, In
step 06202.

Do you see that?
A. | do see 6202.
Q Ckay. Just go ahead and read that paragraph and
| et me know when you're done.
A | -- 1"ve read that paragraph.
Q Ckay. That -- that paragraph explains that the
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RF information signal can be received via antenna or
cabl e, correct?

A. That is -- that's stated in the paragraph
starting with, In step 6202, in colum 49.

Q GCkay. And you agree that claim 18 includes this
enbodi nent, correct?

M5. LEPORE: (bjection. Form

THE WTNESS: Well, claim18 is the -- is the
i nvention, and the patent has enbodi nents. And those
enbodi nents -- there's many enbodi nents in the patent.
And so, the -- they support the basis for the clains. So
t he POSI TA understands how to -- what the technology is
and what the clains are, but |I -- you know, claim18
doesn't say, you know, this is the invention of figure
62.
BY MR MAGEE:

Q Okay. Figure 62 is being described as an
exanpl e nmet hod enbodi nent of the invention, though,
correct?

A. So figure 62 illustrates a flow chart of a
nmet hod 6200 for down converting --

(Reporter clarification.)
THE W TNESS: Sorry.
Figure 62 illustrates a flow chart of a nethod

6200 for down converting an el ectromagnetic signal
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according to an enbodi nent of the present invention.
My under standi ng, the present invention is
speaking to the inventions as a patent, as a whole. So
it's an enbodi nent.
BY MR MAGEE:
Q And is it your understanding that claim18
enconpasses this enbodi nent ?
M5. LEPORE: (bjection. Form
THE WTNESS: | claim18 is what claim18 is so
it has its claimelenents. There's certainly sone
simlarities with the words in figure 62 that's being
di scussed here, but the clains are the clains.
BY MR NMAGEE:
Q Are you interpreting claim18 to exclude this
enbodi ment ?
M5. LEPORE: (bjection. Form
THE WTNESS:. Just for clarity, if you could
just repeat your question?
BY MR NMAGEE:
Q Sure.
Are you interpreting claim18 to exclude the
enbodi ment described in figure 627
M5. LEPORE: (bjection. Form
THE WTNESS: So once again, claim18 is the

invention. Certainly, the description's in figure 62,
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and | think it also refers to 160, for exanple. Those
are enbodi nents that would allow a POSI TA to understand
what the invention is and be able to practice the
invention. So that's how | understand cl ai m 18.

BY MR MAGEE:

Q Is it possible --

A | just -- sorry. | just want to clarify.
When | say the invention, | nean it in the terns
of the patent. | apol ogi ze.
Q Sure.

Is it possible for you to view side-by-side
figure 62 of the patent and claim 18 of the patent?
A. That is possible. Yes.
Q Ckay. |If you could maybe arrange your w ndows
to do that and just |et ne know when you're ready.
A.  Yeah. Just for clarity, | have the clains
printed out, and | have figure 62 in front of ne.

Q GCkay. So the preanble to claim18 is a nethod
for down converting an el ectromagnetic signal, correct?
A. Caim18, a nethod for down converting an

el ectromagnetic signal, conprising the steps of.
Q GCkay. And the first box in figure 62 is, Method
for down converting an el ectromagnetic signal, correct?
A. That's correct.

Q Okay. And step one of claim18 is, Receiving an
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i nformati on signal, correct?

A. Step one is receiving an information signal.

Q Okay. And 6202 in figure 62 is receive an RF
i nformation signal, correct?

A. That's what's witten in 6202.

Q Ckay. Do you believe there's a difference
between an information signal and an RF information
signal ?

M5. LEPORE: (bjection. Form

THE WTNESS: | think that a POSITA, for
i nstance, woul d understand RF, generally, as a received
signal froman antenna, but you can receive an
information signal on a cable, and that would be an
information signal that may have a nodul ation carrier
that's in it.
BY MR MAGEE

Q Okay. And claim 18, because it uses the term
i nformati on signal, enconpasses your situation described
as where you receive an information signal on a cable
that may have a nodul ation carrier init, correct?

A. To be clear, claim 18 describes down conversion
of an information signal. So you -- you' d have to have
sone signal with that information to do the down
conversion of the signal, but it's -- does not specify

what type of signal it's receiving.

34



http://www.sullivancourtreporters.com/

© 0 N o O b~ W N

N N NN NN P P PR R R R
o A W N P O © © N O O M W N P O

THE SULLIVAN GROUP OF COURT REPORTERS

Q Okay. And step three of claim18 is,
Electrically coupling the information signal to a first
capacitor and the inverted information signal to a second
capacitor, correct?

A. That is the -- the labeled third step in claim
18.

Q Okay. And step 6204 figure 62 is, Electrically
couple the RF information signal to a capacitor, correct?

A. That's what 6204 says.

Q Ckay. Are -- are you interpreting any
di fference between electrically coupling the information
signal to a first capacitor and electrically couple the
RF information signhal to a capacitor?

M5. LEPORE: (bjection. Form

THE WTNESS: | read the third step in claim 18
as, Electrically coupling information signal to a first
capacitor and the inverted information signal to a second
capacitor. So that's the claim

6204, as you read it, has the sane words --
that's not correct.

It has some of the same words, but the claim
el ement has a first capacitor, second capacitor,
references information. And 6204 doesn't describe the
first and the second, and it refers to it as RF

i nformati on.
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So there's differences, but you know, they have
simlar words.
BY MR NMAGEE:

Q Ckay. Are you reading electrically coupling in
paragraph 18 to be different than electrically couple in
figure 627?

M5. LEPORE: (bjection. Form

THE WTNESS: | think there's two pieces to
that. | think the first one is, electrically coupling is
a construed term So | would, you know, interpret that
as the claimconstruction is indirectly or directly

connecting such that the electrical signal can flow

between. That's the first -- that's how | understand
that. Coupling, |I think you were saying, is electrically
couple different than electrically coupling. The -- |I'm

not an English major. The difference between coupl e and
coupling, I think -- | don't see a specific difference.
It's just how the grammar is in the different witing of
the two pieces.
BY MR MACEE

Q Oay. In step four of claim18 is, Controlling
a charging and discharging cycle of the first and second
capacitors wth first and second switching devices
el ectrically coupled to the first and second capacitors,

respectively.
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Do you see that?

A I'min step four in claim18.

Q GCkay. And step 6206 of figure 62 is, Control a
chargi ng and di schargi ng cycle of the capacitor with a
sw tching device electrically coupled to the capacitor.

Do you see that?

A. | do see 6206.

Q Ckay. Do you interpret controlling a charging
and di scharging cycle of the first capacitor to be
different than controlling a charging or discharging
cycle of the capacitor?

M5. LEPORE: (bjection. Form

THE WTNESS: Once again, | look at 18.4 and its
controlling the charging and di schargi ng of two
capacitors, a first capacitor and a second capacitor. It
al so has a first and a second sw tching devices coupl ed
to the capacitors.

6206 is not -- does not reference the first and
a second switch or a first or a second capacitor.
BY MR MAGEE:

Q Do you -- are you interpreting the step of
controlling a charging and discharging cycle differently?

M5. LEPORE: (bjection. Form
THE WTNESS: | believe controlling a charging

and di scharging cycle is, once again, a term| outlined
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in my claimconstruction section. | would not apply
different construction to 6206 for controlling a charging
and di scharging cycle than | would to claim18. 4.

BY MR MAGEE:

Q Ckay. Step five of claim18 is, Performng a
plurality of charging and di scharging cycles of the first
and second capacitors to generate first and second down
converted information signals across first and second
i npedance devi ces, respectively.

Do you see that?

A. | do see that as step five in claim18.

Q Okay. And step 6208 of figure 62 is, Performa
plurality of charging and di scharging cycles of the

capacitor, thereby formng a down-converted infornmation

signal .
Do you see that?
A. | do see 6208, yes.
kay. |Is your understanding, Perform-- strike
t hat .

Are you interpreting, Performng a plurality of
chargi ng and di schargi ng cycles of the first capacitor
different fromperforma plurality of chargi ng and
di schargi ng cycles of the capacitor?

M5. LEPORE: (bjection. Form

THE WTNESS: So | look at claim 18 step five.
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| ook at the whole Iimtation, Performng a plurality of
chargi ng and di scharging cycles of the first and second
capacitor to generate a first and second down-converted
i nformation signals across a first and second i npedance
devi ces.
So step five has all the words | just read. |

t hi nk your question mght be, am| interpreting
performng a plurality of charging and di scharging
cycles, those words, would, | think, have a different
nmeaning in the claimthan they do in 6208, | don't think
they -- they would. I'd interpret it with the sane
construction | put ny construction section for charging
and di schargi ng cycl es.
BY MR MACGEE:

Q Oay. And | knowit's a little hard to keep al
t hese parts together, but in colum 49 of the '342
patent, it states that nethod 6200 is described with
reference to the enbodinent illustrated in figure 160
correct?

A. Yes. That is -- yeah, 160 Not 160.

Q Yes. 16 and the letter O.

A.  Yes.

Q If we could |look at figure 160 --

M5. LEPORE: Counsel, we're comng up on an

hour. 1Is now a good tine to take a break?
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MR. MAGEE: Sure. W can take a break here.
"' massumng we're off the record.
(A recess was held from10:09 a.m to 10:23 a.m)
MR. MAGEE: On the record.
M5. LEPORE: We're on the record again.
MR. MACEE: Yeah. They don't have a signing on
and off |ike they do with the video.
BY MR MAGEE:

Q Ckay. Dr. Rcketts, did you talk to anyone
during your break?

A. | had a quick call with Taylo -- Taylor --
sorry -- just to check on logistics and timng of taking
t he breaks.

Q Okay. And you didn't discuss the substance of
your testinony?

A.  No.

Q Is that right?

A. That's correct.

Q Okay. Turning back to the '342 patent, claim
18, is that covering an energy transfer system or nethod
of down converting el ectromagnetic signal using an energy
transfer systenf

M5. LEPORE: (bjection. Form
THE WTNESS: | believe in ny declaration in

section 10C, starting on paragraph 171, | address that
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clainms 19 through 21 are directed to an energy transfer
system and | give ny explanation below in that section.
BY MR NMAGEE:

Q GCkay. And | think we were going to turn to
figure 160 of the '342 patent. Let ne know when you're
t here.

A. | amat figure 160

Q GCkay. On the left side of the figure 160
there's a node | abel ed 1642, and it's al so | abel ed
carrier (plus).

Do you see that?
A. | do see 1642.
Q GCkay. |Is that the RF information signal?
M5. LEPORE: (bjection. Form
THE WTNESS: | think the patent describes in
160 the RO signal is electrically coupled to the carrier
(plus) port of the receiver 1602, and | think you' ve
identified the plus as termnal 1642. And it says
carrier (plus).
BY MR MAGEE:

Q GCkay. And the -- the RF signal electrically
coupled to the carrier (plus) port of receiver 1602, is
it your understanding that that's the RF information
si gnal ?

M5. LEPORE: (bjection. Form
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THE WTNESS: | think a POSI TA woul d under st and
a carrier is a carrier signal that carries an information
signal. That's what it woul d do.
BY MR MAGEE:

Q GCkay. And the inverted RF information signal is
coupled to the carrier (mnus) port |abeled 1644; is that
right?

A. So the patent describes for receiver 1602,
received RF signal is inverted, for exanple, using an
inverter shown in figure 17. And the inverted RF signal
is coupled to the carrier port (mnus) -- carrier
negative the port. And figure 160 node 1644 is the
carrier (mnus). So | think that refers to that node.
And then of course, figure 17 describes, you know, conmon
si gnal ended bal anced conversion using a bal ance, for
i nstance, for RF and carrier signals.

Q Okay. And the inverted RF signal coupled to the
carrier negative port, that's the inverted RF information
signal, correct?

M5. LEPORE: (bjection. Form
THE W TNESS. The received RF signal is
inverted, and the inverted RF signal is coupled to
carrier (mnus) port which is labeled 1644 in figure 160.
BY MR MAGEE
Q Do you understand that to be the inverted RF
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information signal or a different signal?

M5. LEPORE: (bjection. Form

THE WTNESS: | think the specification
descri bes the RF signal as inverted, and we described the
carrier would be carrier containing the information. So
| -- I -- 1 think, yes, | would understand carrier
(m nus), as described for the figure 160, to be the
inverted -- I'msorry -- the inverted carrier R
information signal. And you know, as expl ai ned, for
i nstance, by figure 17, which shows you going froma
single into a differential wave formto create a plus and
a m nus.
BY MR NMAGEE:

Q GCkay. And 1608 in figure 160, that is the
swi tching device coupled to the first information signal,
correct -- or the RF information signal, correct?

A. The switching device electrically coupled to the
capacitor is used to control the charging and di schargi ng
cycle of the capacitor. 1608 would be the sw tching
device that would allow the coupling of information onto
t he storage capacitor.

Q GCkay. And as illustrated in figure 160 sw tch
1608 is | ocated between the bias node and one of the
termnals of the capacitor, correct?

A. Yes. The switch 1608 i s between bias, which
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woul d be a virtual ground for the differential system
and the capacitor 1604.

Q Oay. And 1620 is the inpedance device coupl ed
to the first capacitor, corrects?

A. The specification describes, in figure 160 the
carrier signal witing on the down converted signal is
renoved using the anplifier 1620 and 1624. That's the
functional description that the specification has for
1620.

Q OCkay. And claim18 requires performng a
plurality of charging and di scharging cycles of the first
and second capacitors to generate first and second
down-converted information signals across first and
second i npedance devi ces, respectively, correct?

M5. LEPORE: (bjection. Form

THE WTNESS: Yes. | believe that's a correct
reading of that limtation.
BY MR MAGEE:

Q Okay. So is 1620 the first inpedance device

described in claim18?

M5. LEPORE: (bjection. Form

THE WTNESS: So in figure 160 the filter is
drawn as an input resistance. So it would have a -- it
woul d be an i npedance on that node.

/1
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BY MR MAGEE:

Q And just to be clear, we're tal king about the
node that's sent to the negative term nal of the
anplifier shown in 160 is that right?

A. Understand for clarity, so in the upper right,
there's an anplifier triangle with a mnus sign. And
bet ween the capacitor 1604 and the negative input to the
anplifier, there's a resister that's not |abeled. But
yes, that resister would be an inpedance on the output of
the switch in the capacitor.

Q ay. That node that we were just talking
about, is that a high PS node or a | ow PS node?

A. In the context of clainms 19 where we're talking
about significant discharge, that would have to be a | ow
I npedance load, if -- if that was a load, in -- in that
t he patent specification doesn't describe those resister
values. It just describes it as a filter.

Q GCkay. But in the context of clains 19, that
woul d have to be a | ow i npedance |load; is that correct?

A. Cainms 19 and further describe charges, for
i nstance, between 6 and 50 percent, and you would need a
| ow i npedance |load to -- to do such a discharge. A
POSI TA woul d under stand that.

Q Ckay. And going back to colum 49, in the

section starting on line 30 describing figure 62 and
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figure 160, are you there?

A.  Yeah -- yes, columm 49.

Q Okay. Starting around line 39, there's a
sentence that starts, In enbodi nents, the RF signal may
be anplified using a | ow noise anplifier and/or filtered
after it is received.

Do you see that?
A. | do see that sentence.

Q Ckay. The low noise anplifier and/or optional

filters are not illustrated in fixture -- figure 160,
correct?
A. They are not illustrated in figure 160

Q GCkay. In the enbodi nents where there would be a
noi se anplifier or filter, that would be before the RF
information signal is received at carrier (plus) or
carrier (mnus) in figure 160, correct?

M5. LEPORE: (bjection. Form

THE WTNESS: I'msorry. |s there a specific
figure you're referring to? Because we just discussed it
wasn't in 160
BY MR NMAGEE:

Q Yeah. Let nme -- let nme re-ask ny question.
Perhaps it was confusing.

In the enbodi nent where the RF information

signal is anplified with a | ow noise anplifier or
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filtered wwth a filter, those conponents woul d be before
the RF information signal is received at carrier (plus)
in figure 160, correct?

M5. LEPORE: (bjection. Form

THE WTNESS: So | think we're not tal king about
a specific enbodinment or figure in the patent, but in
general, in an RF system you have an antenna, and the
antenna can have filtering, and it can have
anplification. And then you get an RF information signal
out of those, and then, typically, in the systens they go
to m xers down conversion after that.
BY MR NMAGEE:

Q Okay. And what we're looking in figure 160,

that's the -- in box 1602, that's the m xer you were just

referring to, correct?

A. The -- | believe the patent uses a nore precise
term So | should -- | should refer to that. Just a
nmonment. | believe the patent refers to, in general,
1662 -- 1602 as a receiver. And you know, fromthe many

enbodi nents here, we woul d understand that this sw tching
is creating a down-converted signal. So it is receiving
that -- | used the word mxer. |1'mjust corrected to
it's a receiver, as described in the specification, but
it creates a down-converted version of the signal.

Q Okay. So as you described it, in general, in an
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RF signal, you can have an antenna, and the antenna can
have filtering and it can have anplification, and then
you get an RF information signal out of those. And then,
typically, in the systens, they go to mxers for down
conversion after that.
Wuld it -- that also apply to the receiver
16027
M5. LEPORE: (bjection. Form
THE WTNESS: So nmaybe just to restate for
clarity, an antenna, could have sone filtering after the
antenna, could have an anplifier. After that, it -- we
have an RF information signal that could pass through a
cabl e, any kind of interconnect, and then it would get to
a receiver. And one of the functions of the receiver is
to down convert the signal, and 1602 is a down-converting
signal -- I"'msorry -- is a receiver, and one of the
functions of the receiver is to down convert.
BY MR MAGEE:
Q Okay. Got it. Wy don't we put this aside for
t he nonment and turn back to your declaration, if that's
okay.
A. I'mback to Exhibit 2021, ny declaration.
Q Oay. | want to go down quite a bit to page
139, and -- and nore specifically, paragraph 418.
A. | am at paragraph 418.
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Q GCkay. And | believe, in this section, we're
general ly tal king about the sinmulation of the circuits in
DeMaw, and | believe figure 1 referenced in paragraph 418
are -- is your figure of sinulations performed on the
circuits of DeMaw, is that correct?

A. The -- in paragraph 418, the reference figure 1
(below) refers to the figure just belowit, and it has a
caption, Figure 1, voltage across C4 and Cb5.

Q Okay. And figure 1 is sinulation results that
you generated, correct?

A. They are Dr. Glton's sinmulation files. So I
took his files as he delivered themand | hit run, and
this is date fromthat run of his files.

Q Ckay. And just to be alittle bit nore precise,
the visualization of this data is sonething that you
perfornmed, correct?

A. The plotting of this is -- | believe this was
done in Excel. So | ran the sinulation, got the data,
exported the data in a format that Excel could read, and
then plotted the data to show a full cycle of a nodul ated
| F signal .

Q Ckay. Wiat is a full cycle of a nodulated IF
si gnal ?

A. So we have a carrier, and then we have a

nmodul ati on. And so, that nodulation is a slowy varying
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information signal, if you will, on that carrier. And in
the sinulation, you could see the information signal was
varying with a period nmuch wider than the RF. And so, |
| ooked to take one whol e section of that variation, and
that's what | plotted in -- at the bottomof figure --
|"msorry -- at the bottomof 418 -- the figure --
par agraph 418.

Q OCkay. And it looks like, in these figures --
actually, let me ask it differently.
The X axis in these figures is tine, correct?
That is correct.
OCkay. What is the Y axis in these figures?
That woul d be voltage on the capacitor.

kay. And the -- and the units are in volts?

> O > O »F

That is correct.

Q GCkay. So if I'"'mreading these figures
correctly, the range of values ranges from
approxi mately, 10.25 volts to, approximately, 13.5 volts;
is that right?

A.  So ny appendi x has the actual data ranges for
quite a few runs, but specifically to the i mage that
we' re | ooking at, |looking at the voltage on C4, | think
what you said is, approximately, correct. | -- 1 -- it's
approxi mately 10.25 to 13.5.

Q Okay. And it's centered around 12 volts; is
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that right?

A. That is correct. That's the value that is in
Dr. Galton's sinulation.

Q GCkay. And that's the bias voltage; is that
right?

A. So this is a capacitor in RF output systens. So
| don't -- | don't know that | would call that a bias.
Usually we call bias for devices, but I -- | think you

could say 12 volts is the average voltage, and it's set

by, | believe, in Galton sinulation, a voltage source
sonewhere that -- let nme just -- let nme just be nore
speci fic.

Q Sure.

A. So there's a voltage supply, V supply, in
Dr. Galton's sinulation, and that is going to set the
average value on C4 and C5.

Q Okay. Okay. So there's a voltage supply in
Dr. Galton's sinulation that sets the average val ue on
the capacitors to 12 volts and then it varies around that
average; is that right?

A. The supply voltage 12 is there, and you can see
fromthe data that it is averaged around that -- averaged
around 12 volts.

Q Ckay. But it's -- you -- the data you' ve shown

here in figure 1, that's just a subset of the conplete
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data, correct?

A. It is the conplete data over a cycle of the
nodul ati on. So when you view this, you'll see this
repeated many tines. So this is nmeant to show the

section that's repeated many tinmes so that we're

capturing, if you will, all the variations in this
cycle -- in this nodulation -- information nodul ation
cycl e.

Q Solet me -- let nme re-ask it because | think I

was i npreci se.

What you' ve shown here is the conplete set of
data for a subset of the total tine that the sinulation
runs, correct?

A. The plot here --

M5. LEPORE: (bjection. Form

THE WTNESS: The plot here shows, it |ooks
i ke, from?200 to 201 m croseconds. So that's that
portion of time. And that would be a subset of tine of
t he simul ation.

BY MR MAGEE:
Q GCkay. At any point in the total sinulation
does the voltage vary outside of this range?

For instance, does it go all the way down to
zero volts, or does it go up to 24 volts or anything |ike

t hat ?
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A Soif we look at -- I'"Il just reference you -- |

think you realize it's there.

In appendix B -- so first off, that paragraph we
were just referring to, which | believe is - is it 1447
Q Yes.
A 418.
Q 418. Cot it.
A. In 418, that's a data where |I'm showing a tine
range. And then in 419, | show a zoomin so that you can

see what the wave form |l ooks |Iike and how you can

cal cul ate percentages. So that's just the data that's in
that tinme range. And then in appendix B, | have a ful
list of simulations over a nuch broader sinulation tine
there for all of the different cases.

Q Okay. So appendix B -- the data in appendix B

is greater than what is illustrated in figure 418; is
that right?

A. 1'd have to -- I'd have to check the data file
to see exactly the nunber of points, but if we -- you
know, if | just look at, for instance, the first -- the
first on page --- | think it's 182, the tinme starts at
ten mcroseconds, and it goes to -- | think this would be

20 m croseconds. So that would be approximtely 20 --
et nme go back -- yes. Took ne about tw ce as |ong.

So figure below 418 is, approximtely, let's
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see, two tines five, mnus six -- | think that's one
m crosecond. |'d have to -- | think | have 200

m croseconds to 201 microseconds. So the data in the
appendix is -- is |longer.

Q GCkay. Now !l feel like | mght have been
inprecise in this. | understand that appendi x B has
the -- actually, let ne rephrase this.

I s appendi x B the conplete set of results from
Dr. Galton's sinulations?

A | think I'd have to be a little bit nore precise
in that you can run a sinulation forever, for as long as
you want, for hours, and this sinmulation only runs for as
long as the data points that are listed there.

So you could run the sinulation |onger, and
t hese data points are just those of the simulation period
that capture the data for, but they -- they cover nany
cycles of that information signal.

Q GCkay. And | think you said earlier that the
data goes for, approximately, 20 m croseconds.

And what's graphed in paragraph 14 is,
approxi mately, one mcrosecond; is that right?

A. The -- yes. The tine scale in 418 starts at 200
m croseconds and ends at 201 m croseconds, if | read that
correctly. And then appendi x 35, by way of exanple, just

the first one starts at 10 m croseconds and runs to
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approximately -- looks |ike that mght be -- | just want
to get it correctly -- | think it mght be 12
m croseconds, 11.99, | think, is the last data point in

appendi x B | abeled fig 5 revi se_DeMaw.

Q Ckay. So paragraph 418 starts at 200
m croseconds and ends at 201 mcroseconds. So it's,
approxi mately, one m crosecond.

And t hen appendix B starts at 10 m croseconds

and ends at 12 m croseconds; is that right?

A. Just a nonent. So figure 2, after paragraph
419, has a zoomin so you can see the timng a little
better where you can see the actual RF clock and you can
see the clock in the wave formon there.

But | think your question was on appendi x B.

The first table starts at 10 m croseconds. That's
correct. And then it ends at 11.9 m croseconds at the
end of the table, which would be on page 184.

Q So that's, approximtely, 1.9 m croseconds
across that table; is that correct?

A. That would be 1.9 mcroseconds. That's correct.
And that's to capture one cycle of the nodul ated signal.

Q So sorry. | just want to be clear. | think you
said earlier that figure 418 covers one full cycle of the
nodul at ed signal ?

A.  Yep. Thank you. That -- that was incorrect.
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It was to capture additional data. So it captures 2
m cr oseconds, as opposed to the first one that's just one
m crosecond, so that we'd have a second cycle to | ook at.

Q Ckay. Wy did you capture this second cycl e?

A. In a perfect world, | could have run the
simul ation forever and captured mllions or billions of
points. As you can see fromappendix B, | did

calculations for all the sinmulations |listed. And so,

this is just a sinulation practicality of getting the

data in and taking the nmeasurenents. And so, | felt like
covering the site -- covering the information cycles
woul d cover the -- the -- if you will, the signals, both

the RF and the information that rides on the RF over, at
least -- in this exanple, it |ooks like two cycles of
t hat .

Q Howlong did it take to run this sinulation to
cover two cycl es?

A. | don't recall. You do have to run it, export
it, and then the nethodology that | used is shown in
paragraph 419. So | wanted to have sonething that was
clearly able to see the nethodology. So | captured it
into Excel, and then -- sorry. Took the data. | found
the points using a mat lab script, and then | plotted it
to show this and then also calculate the rise and fal

tines in mat | ab.
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Q &oing back down to appendi x B, why does the tine
start at 10 m croseconds as opposed to 07

A Wll, this is a, you know, full transistor |evel
simulation. So you know, everything starts off, and then
circuits wake up. And so, | picked a period that -- when
it was operating in its normal operation, which would be
after a wake-up peri od.

Q GCkay. So this was intended to capture the
normal operation period, not, sort of, the transient
wake-up period; is that right?

A. Yeah. Any circuit is going to have sone

practicality when it starts up. It's not -- not the
i ntended operation. | think nmaybe that's a better way to
say it is -- when circuits start up, they're not

operating as intended. And at 10 m croseconds, a POSI TA
woul d understand, Ckay, the circuit is now operating
as -- as its intended to operate, and that's where |
anal yzed it.

Q Oay. And I'mjust looking -- |'"mon page 186.
" mjust | ooking at one of the tables.

What is, Percentage cap one?

A. Ckay. Just a nmonent. So in paragraph 408 and
409, | describe percent discharge as the charge di scharge
during the period the switch is open divided by the total

charge stored at the begi nning of the discharge period.

57



http://www.sullivancourtreporters.com/

© 0 N o O b~ W N

N N NN NN P P PR R R R
o A W N P O © © N O O M W N P O

THE SULLIVAN GROUP OF COURT REPORTERS

So that woul d be percent charge of the total charge. And
Q equal s CV, and you can go through sone of the math,

whi ch you, basically, can rate this percent discharge in
terms of the voltages. And if you could just refer nme to

page before just so | could go --

Q I'mjust on the page 186, the table al ong page
186.

A. Sure. Yeah. And so, there's two capacitors in
DeMaw. | think, perhaps, if that causes any confusion,

there's only two capacitors we're di scussing in DeMaw.

Q Under st ood.

A. | call themcap one and cap two. And so, what
do is | ook at the discharge values when the switch is
off. And so, that's when the LOis high. That was the
sane nethodology that -- let nme restate that.

Dr. Galton said the switch is off when the LOis
high. | disagree wwth that for the reasons that are in
nmy report, but using the nmethodol ogy that he had of,

Ckay, it's proper to neasure when the LOis high, | then
neasured the capacitor voltages. And so, | |ooked at the
difference of the capacitor voltages while -- while the
LO was high, and then | cal cul ated the percent change.
And so, a negative was a discharge and a positive was a
charge, and | explained in ny report why these capacitors

could have a charge -- a positive percent change due to
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the output filter on -- that DeMaw uses.

Q Okay. And so, just to stay on page 186 for a
nmonment, | believe the very first |ine percentage cap one
is 6.4481. | knowit's alittle small.

A. That is the nunber that's there.

Q GCkay. And that indicates that it charged
6.4481 percent; is that right?

A. Those -- those columms are intended to be in
percent. Yes.

Q GCkay. And if we just | ook down one, two,
three -- ten rows, percentage cap one is negative 0.26 --
| got to scroll down. Sorry.

If we go down ten rows, percentage cap one is
negative 0.26328, correct?

A | -- 1 do see that nunber val ue, approxi mately,
ten rows down. |'msure you're correct. | didn't count.

Q Okay. And just that value is indicating that it
di scharged . 26328 percent, correct?

A. Once again, the columms are in percent, and a
negative nmeans di schar ge.

Q Okay. How did you originally choose 1.9
m croseconds as the amount of tinme to run the sinulation?

M5. LEPORE: (bjection. Form
THE WTNESS: To be clear, it's 1.9999. So

believe | chose 2 mcroseconds. It's just -- the point
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before it repeats is -- is 1.99. So we'll say 2
m croseconds for the charts that we've been | ooking at in
t he appendi x.

Vell, in 418, | plotted -- | | ooked at the
signal and | | ooked at the variation of the nodul ati on of
the carrier, and | saw that the nodul ati on was over a
m cr osecond. It would repeat after that. And so,
chose twice that for, you know, a practicality of
gat hering data for what woul d be dozens of sinulations
and then analyzing those. So that's -- that's how | cane
to the 2 mcroseconds. So I'd have two of the repeating
cycles of the information signal shown in 418.

BY MR MAGEE

Q GCkay. And you had to run the simulation in
order to generate the figure in 418, correct?

A. The figure in 418 is fromthe -- is fromthe
data exported fromthe sinulator. So yes, you' d have to
run the simulation and then you'd export the data and
then you'd anal yze the dat a.

Q Ckay. So you -- you ran the sinmulation, export
the data, analyze the data, and then determ ne that a
full cycle of nodulated |IF signal is, approximately, 1
m crosecond, correct?

A | -- 1 don't think, as you stated that, it's

correct. In the sinmulator, | viewed the wave form and
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then | saw where one -- one information cycle was. And
then | said, Okay. That's a mcrosecond. And then |
exported data for all of the others and | exported two of
t hose cycles or 2 mcroseconds. So the -- the
identification of this nodulation of the carrier was done
in this simulation, and then | just exported data for
that for the points that | anal yzed.

Q So howlong did you run this sinulator for when
you first viewed the wave fornf

M5. LEPORE: (bjection. Form
THE WTNESS: | viewed -- | -- | ran the

simulator so that | was -- could see fromthe results
wel | past the start-up period of the circuit when it
starts at zero and | could see the information signa
had -- basically, the circuit was operating as it's
i ntended, and that woul d have been well beyond the tine
shown here. | don't recall the exact tine, but | do
recall that, you know, the period continued on and that's
how | could determne that it was operating in its
i nt ended node because the wave forns were not changi ng.
BY MR NMAGEE:

Q Ckay. And then based on that, you chose the two
m crosecond sinulation tinme for the results, that's
correct?

A. Based on that sinulation, | identified the
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repeating pattern. And fromthat, | said, the one |I've
shown here is 1 mcrosecond, and | collected twi ce as
many. So | get two of those cycles at 2 m croseconds.

Q If you had already identified that the cycle
woul d repeat at 1 m crosecond, why bother with 2
m cr oseconds?

M5. LEPORE: (bjection to form

THE WTNESS: It's just to capture nore -- nore
data, but there's a limt on how nuch nore data you
can -- you can capture. And so, you know, | could have
ran it for a mllisecond and captured all the data. So |
chose a representative tinme that maps the cycles of the
information signal, and that's where | got 2
m cr oseconds.
BY MR MAGEE:

Q But in general, you'd want to capture nore data
within the reasonable limts on the anmount of tinme to run
t he sinmulation, correct?

M5. LEPORE: (bjection. Form
THE WTNESS: Once again, the -- the signal was
repeating. So | wanted to capture two cycles to show

what was going on in those two cycles. Those two cycles

repeat. | could have captured nore data, but |ike
said, there's -- you know, you could spend your -- a very
long tinme doing sinmulations. So | |ooked for one that
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woul d represent the normal operation of the circuit,
identified a cycle in 418, and then | said, Okay, |'m
going to take over two of those cycles, and that's what |
t ook for each simnulation.

BY MR MAGEE:

Q Did you ever capture nore than two cycles, for
exanpl e, three or four?

A. | think to be precise on the word capture, |
think the sinulator has a binary file it stores its data
in. Wen you export, you can export just the nunber of
points that you want. So that's what | exported.

Q GCkay. D d you ever export nore than two cycl es?

A. | don't recall ever exporting nore than two
cycl es.

Q GCkay. So you didn't check the data for nore
than two cycles to nake sure that it repeats, correct?

M5. LEPORE: (bjection. Form
THE WTNESS: | did check in that | eval uated
the sinulations as -- when it was operating as it's

intended to operate and | checked for the two cycles -- |

checked -- | checked the sinmulation results for nmultiple
cycles and the sinmulator. | then exported just two
cycl es.

BY MR MACEE:

Q \What sort of evaluation did you performon the
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simul ati ons when it was operating?

M5. LEPORE: (bjection. Form

THE WTNESS: Well, | plotted the voltage on the
capacitors. So that's one thing | did. 1In, | believe,
other parts of ny declaration, and | show plots of the
operation. So | checked the voltages and currents, nake
sure they all look Iike I would expect themto, the
simulation is working correctly. And | think -- you
know, that's step one. Wen you start up sinulation,
make sure the sinulation is working as you think it
shoul d. Check currents and voltages and nodes. And |
woul d do that al nost every tinme | sinulated. |In fact,
|'"d say every tine | sinmulated. But here, | would just
export the data fromthese two nodes.
BY MR MAGEE:

Q How did you choose the two nodes?

A | believe Dr. Galton identified C4 and C5. This
is with reference to his DeMaw in fig one. And so, he
identified these as a first capacitor and a second
capacitor. And so, that's why | captured the voltages on
t hose two capacitors because those are the two he

identified as the capacitors that were discharging.

Q | see. I'msorry. | think | m sunderstood.
A Sorry.
Q No. |It's okay. That nmkes sense.
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| guess ny question is slightly different -- or
my question is different.

How di d you determ ne what start tinme to export
the data for?

Li ke why is it 10, | think it was m croseconds,
as opposed to 20 or 18 or 57

A. W, | think, discussed previously, when circuits
start up the node voltages aren't where they're intended
to be -- so there's a startup/wake-up tine -- and so, |
| ooked for when that wake-up tine ended, and then | saw
the repeating pattern. And then -- so that's when
captured the data was when it was operating as intended.
And your question may -- nmay be, Well, how do you know
you captured the exact full cycle. That's one of the
reasons why | wanted to do 2 m croseconds. That way
there was no discussion of, Did | start a few
m croseconds too soon or too | ate because | woul d have
captured it all over the two cycl es.
Q \Wiat the significance in capturing the ful

cycl e?

M5. LEPORE: (bjection. Form

THE W TNESS: The purpose was to show the states
of charge and discharge. And so, the sinmulation is
periodic. And so, we've got, you know, sone RF carrier

sone LO carriers; we've got, as a result, information
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signals. So we wanted to capture all of the behavior of
those signals. And so, that's why | |ooked for, if you
will, the | owest frequency of the repeating information.
And that's why | | ooked at 418, for exanple -- what's
plotted in 418 paragraph.

BY MR MAGEE:

Q kay. | think you said, earlier, that, in your
decl aration, you have plots of the sinulator as it was
operating; is that correct?

A. | have to read back the exact words, but in ny
declaration, | have sinulation results. | believe |
state in ny declaration that | reran the sinulations.

Dr. Galton provides lots of simulation results. And so,
| can -- you know, | |ooked at those sinulation results.
| | ooked at ny sinmulation results to see that | was
getting what Dr. Galton was seeing.

Q Let ne ask it a different way because, perhaps,
| m sunder st ood.

As | understood what you testified earlier, you
ran the simulator, and you plotted the voltage and
current in the sinmulator to observe that it was behaving
as intended and then you | ater exported a subset of those
results to analyze; is that accurate?

A. | sinmulated it, checked it. What did | check it

against? Dr. Galton provided many, many sinmul ation
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results to say, This is how it should operate. He -- his
circuit. | verified that, yeah, it's operating the
way -- his results in the wave fornms, and then | exported

the data for the tine period we discussed and then
anal yzed t hat.
Q GCkay. And in your declaration, did you only
provide the analysis for the data you exported?
M5. LEPORE: (bjection. Form
THE WTNESS: |'mnot sure | can answer that
guestion. Appendix B provides the data |'ve exported and

anal yzed. Paragraph 418 has sone data that |'ve

anal yzed. So that's the data for the discharge. |'m not
sure if your question is nore broadly trying -- not
trying. Sorry -- nore broadly wanting to include wave

forms. Certainly, there's a lot of wave forns in ny
report. But with respect to the di scharge percentage
cal cul ations, that's appendi x B and paragraph 418 and
419.
BY MR NMAGEE:

Q Ckay. And paragraph -- figure 1 in paragraph
418, that cones fromthe data exported in appendix B; is
that right?

A. So 418 is described as paragraph 416. | used
DeMaw Simfig 1.revised, and | conputed the percentages

for that. So that's where that data cones from And
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t hen appendix B starts with figure 5 revised DeMaw and
then does all of the different -- different anplitudes.

Q Sorry. | just want to nmake sure | understood
that correctly. Fig 1 referenced in paragraph 418, you
calculated that fromDr. Glton's results; is that right?

A, So just for clarity, in appendix B, |I referred
to the figure of the -- in Dr. Glton's second
declaration, the one that he's using, and so, that you
can match up nmy simulations for each one of those.

So it's figure 5, for instance, and | think,
actually, all of the -- all of the figures are | abel ed
figure 5. So there's different sinulations.

Wth respect to 418, Dr. Glton did a sinulation
where he used his original sinmulation with the -- let's
just check this out.

So DeMaw Simfig 1 is his revised using this
correct MOSFET -- correct JFETs, and that was what | used
torun. So to be clear -- | apologize. |If -- 418 is
fromDr. Galton's sinulations. So it's fromthe native
files that he produced.

Q Okay. So yeah. So just other trying to be
clear --

A.  Yeah.

Q ~-- figure 1 referred to in paragraph 418 of your

declaration, is that your visualization of the native
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files produced by Dr. Galton?

A. This is ny dad data plotting of exported data
fromDr. Galton's native sinmulation files.

Q Ckay. Cot it.

And then appendix B is the exported data from

your sinulation -- your running of the sinmulation,
correct?
A. | just want to be correct on this.

Al'l of the percent discharge plots are all using
Dr. Galton's sinulation files. So paragraph 14 figure 1
and all of the appendi x.

Q And appendi x B was generated by using
Dr. Galton's sinulation files that you ran and then you
exported the data that is captured in appendi x B,
correct?

A. The data in appendix B is exported from
simulations of Dr. Galton's revised sinulations. That's
correct.

Q Okay. | just want to be clear you ran the
simulations of Dr. Galton's revised sinulations used in
appendi x B, correct?

A | ran all of Dr. Glton's revised sinulations,
and |'mnot sure specific if there's a nuance in question
B-- with appendix B. That's what I'mtrying to

under st and.
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Q Yeah. Sorry. Just trying to be clear.

Appendi x B to your declaration --

A Yes.
Q -- has a nunber of tables of data.
A. It does. Yes.

kay. And you ran Dr. Glton's sinulations, and
the tables in appendix B are exports of data of
Dr. Galton's simulation, correct?

M5. LEPORE: (bjection. Form

THE WTNESS: So appendix B is exports of all of
Dr. Galton's sinulations. They're fromhis files. Yes.

BY MR MACEE:

Q Mybe I'mnot asking this well. | apol ogize for
t hat .
As | understood your testinony earlier, you ran
Dr. Galton's sinulations. |In the sinulator, you

confirnmed that they appear to be operating as intended,
and then you exported a subset of that data to a file.
And those exports are what are those -- contained in the
tabl es of appendix B; is that right?

A. | think maybe | understand your question better
now. | apol ogi ze.

| ran all of Dr. Galton's sinulations.

exported data and | analyzed it for several of the

simulations. And then | -- if -- | apologize if |I wasn't
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getting this in your question before.

| think you' re asking is, did | prepare all of
the tables -- let ne rephrase that.

Did I run the simulation and export the data for
all of the tables? | had an associate who works for ne
as a Ph.D., after | had done several of them set up the
format, | asked themto run the assim /|l ations -- because
there's quite a few-- and | prepared the tables and then
| reviewed the tables once they were done, and then | put
themin appendi x B.

Q Ckay.

M5. LEPORE: |Is now a good tine to take a
br eak>.

MR. MACEE: Yeah. W were going alittle bit
| ong there, but nowis great.

THE WTNESS: ay. All right. Thanks.

MR. MAGEE: Can | take, maybe, ten mnutes this
time?

THE W TNESS:  Sur e.

(A recess was held from11l:26 a.m to 11:45 a.m)
MR. MAGEE: Back on the record.
BY MR NMAGEE:
Q D. Rcketts, if we could go back to your
declaration and go all the way up to the section starting

par agr aph 49.
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A. Ckay. | amthere.

Q Okay. Just a pretty sinple question. Paragraph
50 and 51 look to be identical. Ws that just a typo
or --

A. That | ooks like a cut-and-paste error.

Q GCkay. Al right. 1 was just naking sure there
wasn't anything that you intend to be different between
t he two?

A. R ght. No.

MR. MACGEE: | actually have no further
guesti ons.
M5. LEPORE: W have no questions for the
W t ness.
THE REPORTER: Before we go off the record, |

have a rough draft order. Did both sides need the rough

draft?

M5. LEPORE: Yes, please.

THE REPORTER: | had a note for delivery on
July 1st. Is that still correct?

MR MAGEE: Josh or Rishi, is that consistent?

MR. GRISWOLD: Yeah. That works for us.

MR. GUPTA: That's right.

M5. LEPORE: If that's what you have down for
us, too, then yeah.

(Wher eupon proceedi ngs concluded at 11:47 a.m)
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 1                     DAVID RICKETTS, Ph.D.

 2                       sworn as a witness

 3                     testified as follows:

 4            THE REPORTER:  Good morning.  My name is Nicole

 5   Hatler, California Certified Shorthand Reporter No.

 6   13730..

 7   EXAMINATION BY MR. MAGEE:

 8        Q.  Morning, Dr. Ricketts.  Can you state your name

 9   for the record?

10        A.  David Shawn Ricketts.

11        Q.  Okay.  Sorry.

12        A.  Sorry.  Just going to say, R-I-C-K-E-T-T-S, and

13   S-H-A-W-N.

14        Q.  And is there any reason you cannot give true and

15   correct testimony today?

16        A.  No.

17        Q.  Okay.  And you understand that you are here to

18   testify on behalf of the patent owner in IPR No.

19   2024-00934 concerning US Patent No. 7496342; is that

20   right?

21        A.  That is my understanding.

22        Q.  Okay.  And you submitted a declaration in

23   connection with this IPR, and that's Exhibit No. 2021; is

24   that correct?

25        A.  That is correct.
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 1        Q.  Okay.  And do you have that available to you

 2   today?

 3        A.  I do.

 4        Q.  Okay.  I may, occasionally, refer to exhibits

 5   from this IPR proceeding by their Exhibit number in the

 6   IPR proceeding.

 7            Would you have access to those if I reference

 8   them?

 9        A.  I do.  If I don't, then I'll just request to put

10   it in the chat.

11        Q.  Okay.  That's fine.

12            Okay.  If we could turn, then, to your

13   declaration, Exhibit 2021, and I just wanted to go over

14   it a little bit on your professional qualification

15   background section.

16            So if I have it correct, you received your

17   bachelor's of science in electrical engineering in 1995

18   and your master's in electrical engineering in 1997; is

19   that correct?

20        A.  That is correct.

21        Q.  Okay.  And then you received a Ph.D. in

22   electrical engineering from Harvard in 2006, correct?

23        A.  That is correct.

24        Q.  Okay.  And then you worked from 1995 to 1999 at

25   American Power Conversion; is that right?

0007

 1        A.  Yes.  I did take a break from American --

 2   American Power Conversion when I worked for Analog

 3   Devices doing my master's thesis, but yes.  During that

 4   period, I was working principally with American Power

 5   Conversion.

 6        Q.  Okay.  Focussing first on your -- on American

 7   Power Conversion, was any of your work there on RF

 8   transceivers?

 9        A.  At American Power Conversion, no.

10        Q.  Okay.  And then I know you said in 1996, you

11   worked at Analog Devices.

12        A.  That's correct.

13        Q.  According to your declaration, that was on the

14   design of 622 megahertz frequency synthesizer; is that

15   correct?

16        A.  Yes, for radio frequency systems.

17        Q.  Okay.  Was that used as part of the LO chain in

18   radio frequency systems?

19        A.  That was a general project to generate the

20   multiple oscillating signals that you need for various RF

21   parts.  So it was -- it was a standalone cell just

22   generating frequencies for LOs, clocks and other things

23   in RF systems.

24        Q.  Okay.  And from 1999 to 2001, you worked at

25   renaissance design; is that right?
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 1        A.  That is correct.

 2        Q.  Okay.  And according to your declaration, you

 3   worked on power management ICs.

 4            Were those used in RF transceivers?

 5        A.  Those integrated circuits, I principally worked

 6   on power management ICs.  I did do some projects for some

 7   other non-power management, but I don't recall any of

 8   them being a radio frequency receiver or transmitter.

 9        Q.  Do you recall what those other projects,

10   generally, concerned?

11        A.  I believe the one that I can recall regarded

12   audio amplifiers.

13        Q.  Okay.  And then it looks like, from 2000 to

14   2002, you worked on ON Semiconductor; is that right?

15        A.  That is correct.

16        Q.  Okay.  And according to your declaration, you

17   were overseeing the development of 20 power management

18   ICs in a variety of technologies.

19            Were any of those for RF transceivers?

20        A.  Those were power management ICs.  So we focused

21   on the power portion.  They might have been used in a

22   transceiver, but once again, we were just focussing on

23   the power portion.  So there was no RF in the chips that

24   we developed there, but they might have been used in an

25   RF system.
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 1        Q.  Okay.  And from 2002 to 2003, you were an

 2   advanced system engineering manager at ON Semiconductor

 3   where you worked on worked -- or worked -- you directed a

 4   team of system engineers to develop multi-phase power

 5   management ICs; is that correct?

 6        A.  That is correct.

 7        Q.  Okay.  But that was for Intel and AMD

 8   microprocessors, so not for RF transceivers?

 9        A.  Those, specifically, the main customer base was

10   Intel and AMD processors, but once again, they were

11   general power management circuits.

12        Q.  Okay.  And in your -- in your declaration, you

13   say, in 2006, you received your Ph.D.

14            Have you been in academia since then?

15        A.  Yes, continuous from 2006 to today.

16        Q.  Okay.  I want to scroll down a little bit.  You

17   have sections that provide general and detailed

18   technology backgrounds.  Can we go down to the section

19   starting at paragraph 38.  I believe it's on PDF page 17.

20        A.  Right above it is, Basic circuit concepts?

21        Q.  Yes.  Yes.

22        A.  I'm there.

23        Q.  Okay.  So this is a section of your report

24   you've entitled, Detailed technology background; is that

25   right?
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 1        A.  Section 7, which this is in, is Detailed

 2   technology background.

 3        Q.  Okay.  I want to scroll down a little bit.  In

 4   paragraph 41 --

 5        A.  Uh-huh.

 6        Q.  -- there's, Voltage.

 7            Do you see that?

 8        A.  I do see voltage.

 9        Q.  Okay.  And in this, you say, Negative charges

10   are electrons are naturally attracted to higher voltages

11   while positive charged protons are drawn towards lower

12   voltages.

13            Do you see that?

14        A.  Yes.  Charges are attracted to their -- their

15   opposite --

16        Q.  Okay.

17        A.  -- polarity.

18        Q.  So negative charges, or electrons, would

19   naturally flow from a negative voltage towards a positive

20   voltage, correct, or from a lower voltage towards a

21   higher voltage?

22        A.  So the convention for current is current flows

23   from positive to negative.  Electrons do flow from

24   negative to positive as part of that current convention.

25        Q.  Okay.  So why don't we go down to the next
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 1   paragraph 42 where you talk about electric current.

 2            I believe what you were saying was -- or let me

 3   rephrase this.

 4            In your declaration, you state, Electric current

 5   is the flow/movement of charge within a circuit.

 6            Do you see that?

 7        A.  I do see that paragraph.

 8        Q.  Okay.  And the charge carrying unit that's

 9   moving are the electrons, correct?

10        A.  In what we referred to as current, the moving

11   conductor in wires is an electron, and we have

12   conventions for direction of current, direction of

13   electrons that we -- we use to describe that.

14        Q.  Okay.  And if I understood what you're saying a

15   moment ago, conventional current flows from positive to

16   negative, from higher voltage to lower voltage --

17        A.  Correct.

18        Q.  -- but the flow of electrons is from the lower

19   voltage to the higher voltage?

20        A.  Yes.  And those are the same convention.

21        Q.  Right.

22        A.  So current flowing from positive to negative is

23   the same convention as -- let me restate that.

24            In describing that, the current flowing from

25   positive to negative, the electrons are flowing from
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 1   negative to positive.

 2        Q.  Okay.  And if we can scroll down to page 20 of

 3   your declaration, at the top of page 20 there's a section

 4   -- or subsection 1 labeled, Transistor.

 5            Do you see that?

 6        A.  I do see that.  Yes.

 7        Q.  Okay.  In paragraph 53, you describe two

 8   different types of field-effect transistors, JFET, or

 9   Junction-gate field-effect transistors and MOSFETs, or

10   metal-oxide-semiconductor field-effect transistors.

11            Do you see that?

12        A.  I do see that.

13        Q.  Okay.  Do JFETs and MOSFETs have the same three

14   terminals?

15        A.  They have a drain, a source, and a gate.

16        Q.  Okay.  And the symbol in paragraph 55 showing

17   the source, drain, and gate, that applies to both JFETs

18   and MOSFETs; is that right?

19        A.  They both have the same three terminals.  Often

20   the -- the symbols will vary a little bit so that one can

21   see on the schematic it's a JFET or it's a FET, but they

22   do all have those same three terminals.

23        Q.  Okay.  What's the difference in the -- the, sort

24   of, illustration in the schematic to distinguish between

25   the two?
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 1        A.  Just by way of example, with the references we

 2   have, DeMaw shows it as an arrow going into the gate and

 3   then two lines.  So I've seen it represented a few

 4   different ways.  A POSITA would understand from the

 5   description of the circuit what kind of JFET was used.

 6            JFETs are currently less common, but in older

 7   references, they were used extensively.

 8        Q.  Okay.  And I'm sorry.  I may have misunderstood.

 9            The symbol in paragraph 55, is that the symbol

10   for a JFET or for a MOSFET?

11        A.  That specific one is for a MOSFET.

12        Q.  Okay.  And in paragraph 52 of your declaration,

13   you state that some types of transistors can be used as a

14   switch and that transistors can also be used to provide

15   other functions.

16            Do you see that?

17        A.  Paragraph 52 describes transistors as being --

18   being used as a switch and also can be used to provide

19   other functionalities, for example, amplification.

20        Q.  Okay.  Can both JFETs and MOSFETs be used as a

21   switch?

22        A.  With the proper setting of all the terminals, I

23   believe it -- most JFETs will be able to be turned off.

24   So JFETs are normally on, whereas MOSFETs are normally

25   off.  So we know MOSFETs are always off.  But I believe
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 1   most JFETs can be continued off.  You just need to check

 2   their data sheet to make sure that's a true statement

 3   because they operate on the channel being fully

 4   obstructed by the depletion region, and I have to look at

 5   the data sheet to see if that's able to completely close

 6   it.  It may not be able to in all devices.

 7        Q.  Okay.  So I think -- oh, darn it.

 8            So in -- I need to scroll down a little bit.

 9            In paragraph 199 of your declaration, which is

10   on page 70, let me know when you're there.

11        A.  One moment.  I am at figure 199.

12        Q.  Okay.  In paragraph 199, we're talking about the

13   Vgs of the transistors in DeMaw.

14            The -- the transistors in DeMaw are JFETs,

15   correct?

16        A.  That is correct.

17        Q.  Okay.  And in paragraph 199, you refer to a

18   pinch-off voltage.

19            What is a pinch-off voltage?

20        A.  So a pinch-off voltage is used in a couple

21   different ways for JFETs.  One is in, when the drain

22   becomes high enough that it can pinch off the channel

23   itself, and then also -- it's usually also often used for

24   when the gate depletion regions pinch off the channel.

25        Q.  Okay.  So when -- when you're using pinch-off
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 1   voltage here in paragraph 199, which understanding of

 2   pinch-off voltage were you using?

 3        A.  So turns out, those two definitions overlap in

 4   values, though I was using the pinch-off voltage of,

 5   let's see, two volts.  So that's a pinch-off voltage

 6   that, I think, is listed in DeMaw.

 7        Q.  Okay.  And that voltage is the voltage

 8   between -- or the voltage differential between the gate

 9   and the source, correct?

10        A.  Yes, but it would be understood to be a negative

11   voltage because the pinch-off would happen when the gate

12   is high -- higher than the -- sorry.

13            In DeMaw, the gates of source voltage, the gate

14   is a ground, and the source is positive.  So you have a

15   negative voltage from gate to source.

16        Q.  Okay.  So I believe, if I understood correctly,

17   in JFETs, generally -- aside from DeMaw, but JFETs,

18   generally, they are de faults to conductive to on; is

19   that right?

20        A.  They're -- they're called depletion mode

21   devices, which means they're on and then you create a

22   depletion region to turn them off.

23        Q.  Okay.  And you can do that by either changing

24   the drain or the gate voltages; is that right?

25        A.  I think, for the instances of what we're looking
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 1   at in 199, we're -- we're really looking at the -- the

 2   gate-to-source voltage.  So in a source voltage is more

 3   positive than the gate, the depletion region will get to

 4   the pinch-off.  Once again, you'd have to look at the

 5   specific device to see whether that leads to zero current

 6   or just its lowest conduction current.

 7        Q.  Okay.  And I think we -- we've spoken previously

 8   about MOSFETs, and I believe last time you testified that

 9   there's -- there's literally leakage current in a MOSFET

10   to ground, like to the Earth.

11            Is there a similar concept of leakage current in

12   JFETs?

13        A.  I think, in general, devices have leakage

14   currents.  It's, you know, what orders of magnitude they

15   are.  Leakage currents for MOSFETs are, typically, orders

16   of magnitude smaller than the conduction currents.

17            For JFETs, I'd have to look at a specific JFET,

18   but my recollection is it's not that case where, in

19   pinch-off, they're orders of magnitude.  They -- you'd

20   have to look at a specific device, but the -- some

21   current still flows.  We'd have to look at what that is

22   and whether that would be considered by a POSITA to be

23   leakage.  But the MOSFETs are well -- well understood in

24   that region.

25        Q.  Okay.  And just looking at paragraph 199 here,
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 1   there's a quote, I believe, from DeMaw.  And at the end

 2   of that quote, it uses the term Vgs(off).

 3            Do you see that?

 4        A.  Yes.

 5        Q.  What is Vgs(off)?

 6            What does that mean?

 7        A.  So we're describing here the pinch-off voltage.

 8   And so, my understanding is Vgs(off) would be the state

 9   of the FET when it has its lowest current, which, here in

10   DeMaw, they may consider to be off.  But you have to look

11   at the specific transistor.  But that's the region that

12   they're, I think, referring to with that Vgs.

13        Q.  Okay.  And it's saying, in that quote, Allowing

14   for the published spread of negative one to negative four

15   volts, Vgs(off).

16            Is that Vgs value a range?

17        A.  So in a simulation model, you would normally

18   have, for instance, a nominal value, and I don't recall

19   the literature, but I -- I believe that there can be some

20   variation in the pinch-off voltage, also, between

21   devices.

22            So I think DeMaw was just saying it's -- the --

23   the range its using is a reasonable -- reasonable range,

24   reasonable number.

25        Q.  So just to make sure I understood, the -- that
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 1   range of negative one to negative four volts, it's your

 2   opinion that that's -- that the range of pinch-off

 3   voltages might reflect variation between devices; is that

 4   right?

 5        A.  Or are within a signal device under different

 6   manufacturing variations, temperature variations, et

 7   cetera.

 8        Q.  Okay.  So based on this, your reading is that

 9   the pinch-off voltage should lie between negative one and

10   negative four volts based on what's being disclosed?

11            MS. LEPORE:  Objection.  Form.

12            THE WITNESS:  So DeMaw is stating that R1 is

13   selected to give a Vgs of .8 for pinch-off voltage, which

14   would be on the order of two volts.  And that allows for

15   the published spread of minus one to minus four volts.

16   So DeMaw is saying on the order of two volts is a

17   reasonable value for pinch-off voltage, and then it's

18   further saying that is within the public -- published

19   spread.

20            And certainly, two is between one and four, so I

21   think that is consistent in the sentence.

22   BY MR. MAGEE:

23        Q.  Okay.  If we can -- we have to go back up in

24   your report a little bit here.  So I want to look -- just

25   below the section of transistors before, it's on page 25.

0019

 1   I believe we have a section on resisters.

 2        A.  I apologize.  Paragraph numbers might help me be

 3   more precise.

 4        Q.  Sure.  Sorry.  Let me be more precise.

 5            Starting on paragraph 65 of your report, I

 6   believe that should be on page 25.

 7        A.  Yes.  I'm there.  I'm at paragraph 65.

 8        Q.  Okay.  So -- so paragraph 65 through 67 are the

 9   technical background you're providing on resisters; is

10   that right?

11        A.  Yes.  General overview of resisters is in 65

12   through 67.

13        Q.  Okay.  And then the general overview of

14   capacitors is just below that in paragraph 68 to 74,

15   correct?

16        A.  The -- paragraph 67 through 74 cover the general

17   background of capacitors in this overview section.

18        Q.  Okay.  And then starting in paragraph 78, that

19   should be on page 28 of your declaration, you have a

20   section on local oscillators.

21            Do you see that?

22        A.  I do see paragraph 78, and it is discussing

23   local oscillators.

24        Q.  Okay.  You have a diagram with four different

25   types of signals that can be generated by a local
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 1   oscillator:  A sine wave, a square wave, a pulse, and an

 2   impulse.

 3            Do you see what I'm referring to?

 4        A.  I do see the image there that has sine wave,

 5   square wave, pulse, and impulse on it.

 6        Q.  Okay.  You -- you created that image, correct?

 7        A.  It certainly is representative of those -- those

 8   figures.  This could have come from reference material in

 9   my classes.  So I don't know if I drew this actual one by

10   hand, but it's representative of the wave forms.

11        Q.  Okay.  But for your declaration, that's not

12   coming from one of the exhibits or some other source,

13   correct?

14        A.  That is correct.

15        Q.  Okay.  And in paragraph 79, you state that the

16   diagram above shows different types of signals that can

17   be generated by a local oscillator.

18            So it's my understanding that that diagram is

19   meant to show four different LO signals; is that correct?

20        A.  The diagram shows four different signals, and in

21   that particular diagram, they all have the same period,

22   and they could be used in the general concept of the

23   local oscillator.  It depends upon the system that you're

24   using.

25            But those four could be used under the, you
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 1   know, broad term of local oscillator.

 2        Q.  Okay.  And I think you said all four have the

 3   same frequency; is that right?

 4        A.  In the figure that's drawn in paragraph 78,

 5   yeah, it appears they all have the same frequency.

 6        Q.  Okay.  And you discuss in paragraphs 80 -- let

 7   me -- let me do this one step at a time.

 8            In paragraph 80, you discuss the characteristics

 9   of the sine wave, correct?

10        A.  Paragraph 80 discusses the sine wave.

11        Q.  Okay.  And paragraph 81 discusses the

12   characteristics of the square wave; is that correct?

13        A.  Paragraph 81 discusses a square wave, yes.

14        Q.  Okay.  And paragraph 82 discusses the pulse,

15   correct?

16        A.  Paragraph 82 does describe the pulse wave form.

17        Q.  Okay.  I didn't see any description of the

18   impulse wave form.  Was that intentional?

19        A.  Impulse has a known definition.  It has a very

20   strict mathematical definition, but for an engineer, an

21   impulse is a -- is a very, very short pulse often, maybe,

22   described as having a negligible width.  But it would be

23   as shown in the figure.

24        Q.  Is there a meaningful difference between a pulse

25   and an impulse?
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 1            MS. LEPORE:  Objection.  Form.

 2            THE WITNESS:  I think to derive a meaningful

 3   difference, you would just need to be describing the

 4   specific example to be able to answer that question, I

 5   think.

 6   BY MR. MAGEE:

 7        Q.  And -- and I -- I wasn't trying to put any magic

 8   on the term meaningful.

 9            In -- earlier, you said an impulse is a very,

10   very short pulse, often may be described as having a

11   negligible width.

12            Is it just that an impulse is a subset of a

13   pulse?

14            Is that accurate?

15        A.  Once again, mathematics have a very specific

16   mathematical description of a pulse.  Just looking in the

17   figure that is there, the impulse has two values, a low

18   value and a high value.  Pulses also have that.  The

19   pulse shown there has a significant width which can be

20   seen from the diagram.  The impulse, once again, we'd

21   have to talk about, specifically, an application to

22   understand what meaning that impulse would have.

23            But in general, mathematically, they have the

24   zero width and, you know, from a practical standpoint,

25   they'd have a negligible width.
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 1        Q.  Okay.  And for a square wave, does that require

 2   equal period of the high signal and the low signal?

 3        A.  Once again, I think you'd have to look at the

 4   application to specify the wave form exactly.  Certainly,

 5   a wave form that has equal high and equal low would be a

 6   square wave, but slight variations from that even

 7   distribution, I don't think -- like I said, you'd have to

 8   look at the specific application to understand the

 9   terminology.

10        Q.  Okay.  But in your -- your drawing, the pulse, I

11   will characterize it, has a significant deviation from an

12   equal high and low.

13            Would that pulse, as you've drawn it, still be

14   considered a square wave?

15        A.  I think, once again, you'd have to talk about a

16   specific application.  Clearly in the diagram, the pulse

17   is shown with a -- what we refer to as a duty cycle much

18   less than 50 percent.  So I think -- I think the -- the

19   picture speaks for itself there.

20        Q.  I -- I guess my question would be, in this

21   picture, would you consider the wave labeled pulse to be

22   a square wave?

23        A.  The wave form that is a pulse has similar shape

24   to the square wave.  It transitions from low to high

25   abruptly.  It has a high value.  It transitions from high
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 1   to low abruptly.  It just has a pulse width that's

 2   clearly significantly less than 50 percent.  So that's

 3   really the differentiation between the diagram I've shown

 4   as square wave and what I've shown as pulse.

 5        Q.  Is it your opinion that a square wave should

 6   have a pulse width that is, approximately, 50 percent

 7   duty cycle?

 8            MS. LEPORE:  Objection.  Form.

 9            THE WITNESS:  Once again, need to look at a

10   specific example of the one that's drawn.  In paragraph

11   78, was drawn to have, approximately, 50 percent duty

12   cycle, as you can see on the page.

13   BY MR. MAGEE:

14        Q.  I guess I'm trying to get a feel for what the --

15   the boundaries of a square wave are.

16            So does a square wave include the pulse and

17   impulses drawn on page 28 of your declaration?

18            MS. LEPORE:  Objection.  Form.

19            THE WITNESS:  A -- so the wave forms speak for

20   themselves.  A POSITA would be able to look at the wave

21   forms and understand what each one means.  Common

22   terminology is listed on the left.  An engineer can

23   clearly look at the wave forms and say, Okay.  Look, the

24   second wave form, low to high, abruptly stays high --

25   high to low abruptly, same characteristic shape for the
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 1   third wave form.  And then they would note the second

 2   wave form has, roughly, a 50 percent duty cycle; third

 3   wave form has a significantly less than a 50 percent duty

 4   cycle.  A noticeable duty cycle, maybe it's 20 percent.

 5   It would be -- I'd have to measure it to see it exactly.

 6            So I think a POSITA would understand, you know,

 7   the shape similarities, but then would understand the

 8   pulse width is the difference between those two, and

 9   you'd have to look at the application to understand, you

10   know, how those are used.

11   BY MR. MAGEE:

12        Q.  So would a person of skill in the art have to

13   look at how the signals are used to understand whether or

14   not the pulse drawn here would count as a square wave?

15            MS. LEPORE:  Objection.  Form.

16            THE WITNESS:  I think that whenever a POSITA is

17   considering wave forms, they have in their mind a context

18   in which to understand those.  So I think they would

19   understand -- let me state that a different way.

20            A POSITA would understand that both the shape

21   and the duty cycle, or width, are important electrical

22   parameters.  And so, they would need to understand, in

23   context, of what those parameters would need to be or

24   what those parameters are from the system or circuit

25   they're -- they're thinking about or looking at.
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 1   BY MR. MAGEE:

 2        Q.  Maybe I'm just not asking it correctly.

 3            I'm -- what I'm trying to capture or understand

 4   is whether a pulse is, essentially, a subset of square

 5   waves.

 6        A.  Okay.  I -- I'm not aware of the field defining

 7   a -- I don't want to use a biological term -- but, sort

 8   of, a family that one is a subset of the other.  So I --

 9   it's not a concept I'm familiar with.

10            What a POSITA would look at is, figure in 78,

11   the pulse and square wave have the similar shapes, but

12   they differ in the duty cycle.  And so, they would

13   understand the shape and they would understand the duty

14   cycle.  If you widen the pulse to 50 percent, they might

15   call it a pulse, they might call it the square wave.

16   They look very much the same as above.  But whatever

17   terminology they use, they would understand what the wave

18   form is, its shape and its duty cycle.

19        Q.  Okay.  So all right.  I think I've got it.

20            Looking at the figure you have in figure four,

21   essentially, a person of skill in the art would look at

22   these and recognize that, like, the sine wave and the

23   square wave both have, approximately, as drawn,

24   50 percent duty cycles, and that differs from the pulse

25   and the impulse, correct?
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 1        A.  The duty cycle differs between the square wave,

 2   the pulse, and the impulse.  Yes.

 3        Q.  Okay.  And the sine wave is, also, approximately

 4   a 50 percent duty cycle; is that accurate?

 5        A.  I -- I would -- certainly, mathematically, it's

 6   exactly 50 percent.  If -- if -- I think duty cycle is a

 7   little bit more well defined for wave forms that more

 8   look like a pulse or a square wave.  But mathematically,

 9   the sine wave is high exactly 50 percent of the time and

10   it's low exactly 50 percent of the time.  So I think

11   that's a more accurate way in saying a sign wave has a

12   pulse width.

13        Q.  Okay.

14        A.  But it's certainly a symmetric wave form.

15        Q.  Okay.  And as drawn, these four signals have the

16   same fundamental frequency?

17        A.  That was the intent of the -- the figure.  I

18   don't think it was trying to communicate any nuance of

19   difference in frequencies here.

20        Q.  Okay.  All right.  So -- so a person of skill in

21   the art would be able to describe these -- at least the

22   square width of the pulse and the impulse in terms of

23   their duty cycle and their fundamental frequency and then

24   they might observe the differences in pulse width; is

25   that right?
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 1        A.  You said three things.  I'm sorry.  I -- could

 2   you just repeat the three things?

 3        Q.  Sure.  Let me just do it more slowly.

 4            A person of skill in the art would be able to

 5   describe the square wave, the pulse, and the impulse

 6   signals drawn here in terms of their fundamental

 7   frequency and their duty cycle and their pulse width to

 8   distinguish one from the other, correct?

 9            MS. LEPORE:  Objection.  Form.

10            THE WITNESS:  The square wave, the pulse, and

11   the impulse fundamental frequency, yes, they can describe

12   it with that.  Duty cycle and pulse width are related.

13   So if you have a fundamental frequency and you have a

14   pulse width, you get a duty cycle.  So those two in the

15   same.  And then, of course, there's a shape conveyed in

16   the figure in 78.

17   BY MR. MAGEE:

18        Q.  Okay.  Can we switch exhibits?  I want to turn

19   to the patent at issue here, the '342 patent.

20            Do you have that handy?

21        A.  I do have the '342 up.

22        Q.  Okay.  And if you go down in the claims, they're

23   going to be in the last three pages of the document -- or

24   the last two.

25        A.  I am there.  I also have a printout of them
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 1   because I usually can't read what's in the patent.  So I

 2   have a blown-up version next to me.

 3        Q.  I am sympathetic.  I will assume your printout

 4   is correct.

 5            Okay.  So for the purposes of the IPR, we're

 6   looking at the claims that depend off of claim 18,

 7   correct?

 8        A.  19 through 21, I think -- oh, yes.  All through

 9   23 that depend upon 18.  Yes.

10        Q.  Okay.  So looking at claim 18, that's describing

11   a method for down converting electromagnetic signal,

12   correct?

13        A.  That is the preamble.

14        Q.  Okay.  And the first step labeled one is

15   receiving an information signal.

16            Do you see that?

17        A.  I see that as limitation marked one in the

18   actual patent document.

19        Q.  Okay.  What is an information signal?

20        A.  In the context of the patent, this would be an

21   an RF signal that contains information.

22        Q.  Okay.  Does the information signal have to be

23   received over the air?

24        A.  The method is just describing receiving an

25   information signal.  An antenna, for instance, isn't
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 1   listed in the claim.

 2        Q.  I'm sorry.  You said the antenna is not listed;

 3   is that correct?

 4        A.  That's correct.  It certainly could use an

 5   antenna, but it's not -- it's not a word listed in the

 6   claim.

 7        Q.  Okay.  And maybe this will help a little bit.

 8            If we could scroll up -- I think it's one

 9   page -- to column 49 of the patent.

10            Sorry.  Are you there?

11        A.  Yes.  I see column 49.

12        Q.  Okay.  Do you see the heading in column 49

13   entitled, Example method embodiment of the invention?

14            It's around line 27 or so.

15        A.  I do see, Example method embodiment of the

16   invention, roughly, around line 27 or line 30.

17        Q.  Okay.  So if you can go down to line -- I guess

18   it's 37 -- it's the start of the paragraph starting, In

19   step 06202.

20            Do you see that?

21        A.  I do see 6202.

22        Q.  Okay.  Just go ahead and read that paragraph and

23   let me know when you're done.

24        A.  I -- I've read that paragraph.

25        Q.  Okay.  That -- that paragraph explains that the
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 1   RF information signal can be received via antenna or

 2   cable, correct?

 3        A.  That is -- that's stated in the paragraph

 4   starting with, In step 6202, in column 49.

 5        Q.  Okay.  And you agree that claim 18 includes this

 6   embodiment, correct?

 7            MS. LEPORE:  Objection.  Form.

 8            THE WITNESS:  Well, claim 18 is the -- is the

 9   invention, and the patent has embodiments.  And those

10   embodiments -- there's many embodiments in the patent.

11   And so, the -- they support the basis for the claims.  So

12   the POSITA understands how to -- what the technology is

13   and what the claims are, but I -- you know, claim 18

14   doesn't say, you know, this is the invention of figure

15   62.

16   BY MR. MAGEE:

17        Q.  Okay.  Figure 62 is being described as an

18   example method embodiment of the invention, though,

19   correct?

20        A.  So figure 62 illustrates a flow chart of a

21   method 6200 for down converting --

22                   (Reporter clarification.)

23            THE WITNESS:  Sorry.

24            Figure 62 illustrates a flow chart of a method

25   6200 for down converting an electromagnetic signal
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 1   according to an embodiment of the present invention.

 2            My understanding, the present invention is

 3   speaking to the inventions as a patent, as a whole.  So

 4   it's an embodiment.

 5   BY MR. MAGEE:

 6        Q.  And is it your understanding that claim 18

 7   encompasses this embodiment?

 8            MS. LEPORE:  Objection.  Form.

 9            THE WITNESS:  I claim 18 is what claim 18 is so

10   it has its claim elements.  There's certainly some

11   similarities with the words in figure 62 that's being

12   discussed here, but the claims are the claims.

13   BY MR. MAGEE:

14        Q.  Are you interpreting claim 18 to exclude this

15   embodiment?

16            MS. LEPORE:  Objection.  Form.

17            THE WITNESS:  Just for clarity, if you could

18   just repeat your question?

19   BY MR. MAGEE:

20        Q.  Sure.

21            Are you interpreting claim 18 to exclude the

22   embodiment described in figure 62?

23            MS. LEPORE:  Objection.  Form.

24            THE WITNESS:  So once again, claim 18 is the

25   invention.  Certainly, the description's in figure 62,
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 1   and I think it also refers to 16O, for example.  Those

 2   are embodiments that would allow a POSITA to understand

 3   what the invention is and be able to practice the

 4   invention.  So that's how I understand claim 18.

 5   BY MR. MAGEE:

 6        Q.  Is it possible --

 7        A.  I just -- sorry.  I just want to clarify.

 8            When I say the invention, I mean it in the terms

 9   of the patent.  I apologize.

10        Q.  Sure.

11            Is it possible for you to view side-by-side

12   figure 62 of the patent and claim 18 of the patent?

13        A.  That is possible.  Yes.

14        Q.  Okay.  If you could maybe arrange your windows

15   to do that and just let me know when you're ready.

16        A.  Yeah.  Just for clarity, I have the claims

17   printed out, and I have figure 62 in front of me.

18        Q.  Okay.  So the preamble to claim 18 is a method

19   for down converting an electromagnetic signal, correct?

20        A.  Claim 18, a method for down converting an

21   electromagnetic signal, comprising the steps of.

22        Q.  Okay.  And the first box in figure 62 is, Method

23   for down converting an electromagnetic signal, correct?

24        A.  That's correct.

25        Q.  Okay.  And step one of claim 18 is, Receiving an
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 1   information signal, correct?

 2        A.  Step one is receiving an information signal.

 3        Q.  Okay.  And 6202 in figure 62 is receive an RF

 4   information signal, correct?

 5        A.  That's what's written in 6202.

 6        Q.  Okay.  Do you believe there's a difference

 7   between an information signal and an RF information

 8   signal?

 9            MS. LEPORE:  Objection.  Form.

10            THE WITNESS:  I think that a POSITA, for

11   instance, would understand RF, generally, as a received

12   signal from an antenna, but you can receive an

13   information signal on a cable, and that would be an

14   information signal that may have a modulation carrier

15   that's in it.

16   BY MR. MAGEE:

17        Q.  Okay.  And claim 18, because it uses the term

18   information signal, encompasses your situation described

19   as where you receive an information signal on a cable

20   that may have a modulation carrier in it, correct?

21        A.  To be clear, claim 18 describes down conversion

22   of an information signal.  So you -- you'd have to have

23   some signal with that information to do the down

24   conversion of the signal, but it's -- does not specify

25   what type of signal it's receiving.
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 1        Q.  Okay.  And step three of claim 18 is,

 2   Electrically coupling the information signal to a first

 3   capacitor and the inverted information signal to a second

 4   capacitor, correct?

 5        A.  That is the -- the labeled third step in claim

 6   18.

 7        Q.  Okay.  And step 6204 figure 62 is, Electrically

 8   couple the RF information signal to a capacitor, correct?

 9        A.  That's what 6204 says.

10        Q.  Okay.  Are -- are you interpreting any

11   difference between electrically coupling the information

12   signal to a first capacitor and electrically couple the

13   RF information signal to a capacitor?

14            MS. LEPORE:  Objection.  Form.

15            THE WITNESS:  I read the third step in claim 18

16   as, Electrically coupling information signal to a first

17   capacitor and the inverted information signal to a second

18   capacitor.  So that's the claim.

19            6204, as you read it, has the same words --

20   that's not correct.

21            It has some of the same words, but the claim

22   element has a first capacitor, second capacitor,

23   references information.  And 6204 doesn't describe the

24   first and the second, and it refers to it as RF

25   information.
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 1            So there's differences, but you know, they have

 2   similar words.

 3   BY MR. MAGEE:

 4        Q.  Okay.  Are you reading electrically coupling in

 5   paragraph 18 to be different than electrically couple in

 6   figure 62?

 7            MS. LEPORE:  Objection.  Form.

 8            THE WITNESS:  I think there's two pieces to

 9   that.  I think the first one is, electrically coupling is

10   a construed term.  So I would, you know, interpret that

11   as the claim construction is indirectly or directly

12   connecting such that the electrical signal can flow

13   between.  That's the first -- that's how I understand

14   that.  Coupling, I think you were saying, is electrically

15   couple different than electrically coupling.  The -- I'm

16   not an English major.  The difference between couple and

17   coupling, I think -- I don't see a specific difference.

18   It's just how the grammar is in the different writing of

19   the two pieces.

20   BY MR. MAGEE:

21        Q.  Okay.  In step four of claim 18 is, Controlling

22   a charging and discharging cycle of the first and second

23   capacitors with first and second switching devices

24   electrically coupled to the first and second capacitors,

25   respectively.
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 1            Do you see that?

 2        A.  I'm in step four in claim 18.

 3        Q.  Okay.  And step 6206 of figure 62 is, Control a

 4   charging and discharging cycle of the capacitor with a

 5   switching device electrically coupled to the capacitor.

 6            Do you see that?

 7        A.  I do see 6206.

 8        Q.  Okay.  Do you interpret controlling a charging

 9   and discharging cycle of the first capacitor to be

10   different than controlling a charging or discharging

11   cycle of the capacitor?

12            MS. LEPORE:  Objection.  Form.

13            THE WITNESS:  Once again, I look at 18.4 and its

14   controlling the charging and discharging of two

15   capacitors, a first capacitor and a second capacitor.  It

16   also has a first and a second switching devices coupled

17   to the capacitors.

18            6206 is not -- does not reference the first and

19   a second switch or a first or a second capacitor.

20   BY MR. MAGEE:

21        Q.  Do you -- are you interpreting the step of

22   controlling a charging and discharging cycle differently?

23            MS. LEPORE:  Objection.  Form.

24            THE WITNESS:  I believe controlling a charging

25   and discharging cycle is, once again, a term I outlined
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 1   in my claim construction section.  I would not apply

 2   different construction to 6206 for controlling a charging

 3   and discharging cycle than I would to claim 18.4.

 4   BY MR. MAGEE:

 5        Q.  Okay.  Step five of claim 18 is, Performing a

 6   plurality of charging and discharging cycles of the first

 7   and second capacitors to generate first and second down

 8   converted information signals across first and second

 9   impedance devices, respectively.

10            Do you see that?

11        A.  I do see that as step five in claim 18.

12        Q.  Okay.  And step 6208 of figure 62 is, Perform a

13   plurality of charging and discharging cycles of the

14   capacitor, thereby forming a down-converted information

15   signal.

16            Do you see that?

17        A.  I do see 6208, yes.

18        Q.  Okay.  Is your understanding, Perform -- strike

19   that.

20            Are you interpreting, Performing a plurality of

21   charging and discharging cycles of the first capacitor

22   different from perform a plurality of charging and

23   discharging cycles of the capacitor?

24            MS. LEPORE:  Objection.  Form.

25            THE WITNESS:  So I look at claim 18 step five.

0039

 1   I look at the whole limitation, Performing a plurality of

 2   charging and discharging cycles of the first and second

 3   capacitor to generate a first and second down-converted

 4   information signals across a first and second impedance

 5   devices.

 6            So step five has all the words I just read.  I

 7   think your question might be, am I interpreting

 8   performing a plurality of charging and discharging

 9   cycles, those words, would, I think, have a different

10   meaning in the claim than they do in 6208, I don't think

11   they -- they would.  I'd interpret it with the same

12   construction I put my construction section for charging

13   and discharging cycles.

14   BY MR. MAGEE:

15        Q.  Okay.  And I know it's a little hard to keep all

16   these parts together, but in column 49 of the '342

17   patent, it states that method 6200 is described with

18   reference to the embodiment illustrated in figure 16O,

19   correct?

20        A.  Yes.  That is -- yeah, 16O.  Not 160.

21        Q.  Yes.  16 and the letter 0.

22        A.  Yes.

23        Q.  If we could look at figure 16O --

24            MS. LEPORE:  Counsel, we're coming up on an

25   hour.  Is now a good time to take a break?
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 1            MR. MAGEE:  Sure.  We can take a break here.

 2   I'm assuming we're off the record.

 3       (A recess was held from 10:09 a.m. to 10:23 a.m.)

 4            MR. MAGEE:  On the record.

 5            MS. LEPORE:  We're on the record again.

 6            MR. MAGEE:  Yeah.  They don't have a signing on

 7   and off like they do with the video.

 8   BY MR. MAGEE:

 9        Q.  Okay.  Dr. Ricketts, did you talk to anyone

10   during your break?

11        A.  I had a quick call with Taylo -- Taylor --

12   sorry -- just to check on logistics and timing of taking

13   the breaks.

14        Q.  Okay.  And you didn't discuss the substance of

15   your testimony?

16        A.  No.

17        Q.  Is that right?

18        A.  That's correct.

19        Q.  Okay.  Turning back to the '342 patent, claim

20   18, is that covering an energy transfer system or method

21   of down converting electromagnetic signal using an energy

22   transfer system?

23            MS. LEPORE:  Objection.  Form.

24            THE WITNESS:  I believe in my declaration in

25   section 10C, starting on paragraph 171, I address that
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 1   claims 19 through 21 are directed to an energy transfer

 2   system, and I give my explanation below in that section.

 3   BY MR. MAGEE:

 4        Q.  Okay.  And I think we were going to turn to

 5   figure 160 of the '342 patent.  Let me know when you're

 6   there.

 7        A.  I am at figure 16O.

 8        Q.  Okay.  On the left side of the figure 16O,

 9   there's a node labeled 1642, and it's also labeled

10   carrier (plus).

11            Do you see that?

12        A.  I do see 1642.

13        Q.  Okay.  Is that the RF information signal?

14            MS. LEPORE:  Objection.  Form.

15            THE WITNESS:  I think the patent describes in

16   16O, the RO signal is electrically coupled to the carrier

17   (plus) port of the receiver 1602, and I think you've

18   identified the plus as terminal 1642.  And it says

19   carrier (plus).

20   BY MR. MAGEE:

21        Q.  Okay.  And the -- the RF signal electrically

22   coupled to the carrier (plus) port of receiver 1602, is

23   it your understanding that that's the RF information

24   signal?

25            MS. LEPORE:  Objection.  Form.
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 1            THE WITNESS:  I think a POSITA would understand

 2   a carrier is a carrier signal that carries an information

 3   signal.  That's what it would do.

 4   BY MR. MAGEE:

 5        Q.  Okay.  And the inverted RF information signal is

 6   coupled to the carrier (minus) port labeled 1644; is that

 7   right?

 8        A.  So the patent describes for receiver 1602,

 9   received RF signal is inverted, for example, using an

10   inverter shown in figure 17.  And the inverted RF signal

11   is coupled to the carrier port (minus) -- carrier

12   negative the port.  And figure 160 node 1644 is the

13   carrier (minus).  So I think that refers to that node.

14   And then of course, figure 17 describes, you know, common

15   signal ended balanced conversion using a balance, for

16   instance, for RF and carrier signals.

17        Q.  Okay.  And the inverted RF signal coupled to the

18   carrier negative port, that's the inverted RF information

19   signal, correct?

20            MS. LEPORE:  Objection.  Form.

21            THE WITNESS:  The received RF signal is

22   inverted, and the inverted RF signal is coupled to

23   carrier (minus) port which is labeled 1644 in figure 160.

24   BY MR. MAGEE:

25        Q.  Do you understand that to be the inverted RF
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 1   information signal or a different signal?

 2            MS. LEPORE:  Objection.  Form.

 3            THE WITNESS:  I think the specification

 4   describes the RF signal as inverted, and we described the

 5   carrier would be carrier containing the information.  So

 6   I -- I -- I think, yes, I would understand carrier

 7   (minus), as described for the figure 16O, to be the

 8   inverted -- I'm sorry -- the inverted carrier R

 9   information signal.  And you know, as explained, for

10   instance, by figure 17, which shows you going from a

11   single into a differential wave form to create a plus and

12   a minus.

13   BY MR. MAGEE:

14        Q.  Okay.  And 1608 in figure 16O, that is the

15   switching device coupled to the first information signal,

16   correct -- or the RF information signal, correct?

17        A.  The switching device electrically coupled to the

18   capacitor is used to control the charging and discharging

19   cycle of the capacitor.  1608 would be the switching

20   device that would allow the coupling of information onto

21   the storage capacitor.

22        Q.  Okay.  And as illustrated in figure 16O, switch

23   1608 is located between the bias node and one of the

24   terminals of the capacitor, correct?

25        A.  Yes.  The switch 1608 is between bias, which
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 1   would be a virtual ground for the differential system,

 2   and the capacitor 1604.

 3        Q.  Okay.  And 1620 is the impedance device coupled

 4   to the first capacitor, corrects?

 5        A.  The specification describes, in figure 16O, the

 6   carrier signal writing on the down converted signal is

 7   removed using the amplifier 1620 and 1624.  That's the

 8   functional description that the specification has for

 9   1620.

10        Q.  Okay.  And claim 18 requires performing a

11   plurality of charging and discharging cycles of the first

12   and second capacitors to generate first and second

13   down-converted information signals across first and

14   second impedance devices, respectively, correct?

15            MS. LEPORE:  Objection.  Form.

16            THE WITNESS:  Yes.  I believe that's a correct

17   reading of that limitation.

18   BY MR. MAGEE:

19        Q.  Okay.  So is 1620 the first impedance device

20   described in claim 18?

21            MS. LEPORE:  Objection.  Form.

22            THE WITNESS:  So in figure 16O, the filter is

23   drawn as an input resistance.  So it would have a -- it

24   would be an impedance on that node.

25   //
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 1   BY MR. MAGEE:

 2        Q.  And just to be clear, we're talking about the

 3   node that's sent to the negative terminal of the

 4   amplifier shown in 16O; is that right?

 5        A.  Understand for clarity, so in the upper right,

 6   there's an amplifier triangle with a minus sign.  And

 7   between the capacitor 1604 and the negative input to the

 8   amplifier, there's a resister that's not labeled.  But

 9   yes, that resister would be an impedance on the output of

10   the switch in the capacitor.

11        Q.  Okay.  That node that we were just talking

12   about, is that a high PS node or a low PS node?

13        A.  In the context of claims 19 where we're talking

14   about significant discharge, that would have to be a low

15   impedance load, if -- if that was a load, in -- in that

16   the patent specification doesn't describe those resister

17   values.  It just describes it as a filter.

18        Q.  Okay.  But in the context of claims 19, that

19   would have to be a low impedance load; is that correct?

20        A.  Claims 19 and further describe charges, for

21   instance, between 6 and 50 percent, and you would need a

22   low impedance load to -- to do such a discharge.  A

23   POSITA would understand that.

24        Q.  Okay.  And going back to column 49, in the

25   section starting on line 30 describing figure 62 and
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 1   figure 16O, are you there?

 2        A.  Yeah -- yes, column 49.

 3        Q.  Okay.  Starting around line 39, there's a

 4   sentence that starts, In embodiments, the RF signal may

 5   be amplified using a low noise amplifier and/or filtered

 6   after it is received.

 7            Do you see that?

 8        A.  I do see that sentence.

 9        Q.  Okay.  The low noise amplifier and/or optional

10   filters are not illustrated in fixture -- figure 16O,

11   correct?

12        A.  They are not illustrated in figure 16O.

13        Q.  Okay.  In the embodiments where there would be a

14   noise amplifier or filter, that would be before the RF

15   information signal is received at carrier (plus) or

16   carrier (minus) in figure 16O, correct?

17            MS. LEPORE:  Objection.  Form.

18            THE WITNESS:  I'm sorry.  Is there a specific

19   figure you're referring to?  Because we just discussed it

20   wasn't in 16O.

21   BY MR. MAGEE:

22        Q.  Yeah.  Let me -- let me re-ask my question.

23   Perhaps it was confusing.

24            In the embodiment where the RF information

25   signal is amplified with a low noise amplifier or
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 1   filtered with a filter, those components would be before

 2   the RF information signal is received at carrier (plus)

 3   in figure 16O, correct?

 4            MS. LEPORE:  Objection.  Form.

 5            THE WITNESS:  So I think we're not talking about

 6   a specific embodiment or figure in the patent, but in

 7   general, in an RF system, you have an antenna, and the

 8   antenna can have filtering, and it can have

 9   amplification.  And then you get an RF information signal

10   out of those, and then, typically, in the systems they go

11   to mixers down conversion after that.

12   BY MR. MAGEE:

13        Q.  Okay.  And what we're looking in figure 16O,

14   that's the -- in box 1602, that's the mixer you were just

15   referring to, correct?

16        A.  The -- I believe the patent uses a more precise

17   term.  So I should -- I should refer to that.  Just a

18   moment.  I believe the patent refers to, in general,

19   1662 -- 1602 as a receiver.  And you know, from the many

20   embodiments here, we would understand that this switching

21   is creating a down-converted signal.  So it is receiving

22   that -- I used the word mixer.  I'm just corrected to

23   it's a receiver, as described in the specification, but

24   it creates a down-converted version of the signal.

25        Q.  Okay.  So as you described it, in general, in an
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 1   RF signal, you can have an antenna, and the antenna can

 2   have filtering and it can have amplification, and then

 3   you get an RF information signal out of those.  And then,

 4   typically, in the systems, they go to mixers for down

 5   conversion after that.

 6            Would it -- that also apply to the receiver

 7   1602?

 8            MS. LEPORE:  Objection.  Form.

 9            THE WITNESS:  So maybe just to restate for

10   clarity, an antenna, could have some filtering after the

11   antenna, could have an amplifier.  After that, it -- we

12   have an RF information signal that could pass through a

13   cable, any kind of interconnect, and then it would get to

14   a receiver.  And one of the functions of the receiver is

15   to down convert the signal, and 1602 is a down-converting

16   signal -- I'm sorry -- is a receiver, and one of the

17   functions of the receiver is to down convert.

18   BY MR. MAGEE:

19        Q.  Okay.  Got it.  Why don't we put this aside for

20   the moment and turn back to your declaration, if that's

21   okay.

22        A.  I'm back to Exhibit 2021, my declaration.

23        Q.  Okay.  I want to go down quite a bit to page

24   139, and -- and more specifically, paragraph 418.

25        A.  I am at paragraph 418.
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 1        Q.  Okay.  And I believe, in this section, we're

 2   generally talking about the simulation of the circuits in

 3   DeMaw, and I believe figure 1 referenced in paragraph 418

 4   are -- is your figure of simulations performed on the

 5   circuits of DeMaw; is that correct?

 6        A.  The -- in paragraph 418, the reference figure 1

 7   (below) refers to the figure just below it, and it has a

 8   caption, Figure 1, voltage across C4 and C5.

 9        Q.  Okay.  And figure 1 is simulation results that

10   you generated, correct?

11        A.  They are Dr. Galton's simulation files.  So I

12   took his files as he delivered them and I hit run, and

13   this is date from that run of his files.

14        Q.  Okay.  And just to be a little bit more precise,

15   the visualization of this data is something that you

16   performed, correct?

17        A.  The plotting of this is -- I believe this was

18   done in Excel.  So I ran the simulation, got the data,

19   exported the data in a format that Excel could read, and

20   then plotted the data to show a full cycle of a modulated

21   IF signal.

22        Q.  Okay.  What is a full cycle of a modulated IF

23   signal?

24        A.  So we have a carrier, and then we have a

25   modulation.  And so, that modulation is a slowly varying
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 1   information signal, if you will, on that carrier.  And in

 2   the simulation, you could see the information signal was

 3   varying with a period much wider than the RF.  And so, I

 4   looked to take one whole section of that variation, and

 5   that's what I plotted in -- at the bottom of figure --

 6   I'm sorry -- at the bottom of 418 -- the figure --

 7   paragraph 418.

 8        Q.  Okay.  And it looks like, in these figures --

 9   actually, let me ask it differently.

10            The X axis in these figures is time, correct?

11        A.  That is correct.

12        Q.  Okay.  What is the Y axis in these figures?

13        A.  That would be voltage on the capacitor.

14        Q.  Okay.  And the -- and the units are in volts?

15        A.  That is correct.

16        Q.  Okay.  So if I'm reading these figures

17   correctly, the range of values ranges from,

18   approximately, 10.25 volts to, approximately, 13.5 volts;

19   is that right?

20        A.  So my appendix has the actual data ranges for

21   quite a few runs, but specifically to the image that

22   we're looking at, looking at the voltage on C4, I think

23   what you said is, approximately, correct.  I -- I -- it's

24   approximately 10.25 to 13.5.

25        Q.  Okay.  And it's centered around 12 volts; is
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 1   that right?

 2        A.  That is correct.  That's the value that is in

 3   Dr. Galton's simulation.

 4        Q.  Okay.  And that's the bias voltage; is that

 5   right?

 6        A.  So this is a capacitor in RF output systems.  So

 7   I don't -- I don't know that I would call that a bias.

 8   Usually we call bias for devices, but I -- I think you

 9   could say 12 volts is the average voltage, and it's set

10   by, I believe, in Galton simulation, a voltage source

11   somewhere that -- let me just -- let me just be more

12   specific.

13        Q.  Sure.

14        A.  So there's a voltage supply, V supply, in

15   Dr. Galton's simulation, and that is going to set the

16   average value on C4 and C5.

17        Q.  Okay.  Okay.  So there's a voltage supply in

18   Dr. Galton's simulation that sets the average value on

19   the capacitors to 12 volts and then it varies around that

20   average; is that right?

21        A.  The supply voltage 12 is there, and you can see

22   from the data that it is averaged around that -- averaged

23   around 12 volts.

24        Q.  Okay.  But it's -- you -- the data you've shown

25   here in figure 1, that's just a subset of the complete
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 1   data, correct?

 2        A.  It is the complete data over a cycle of the

 3   modulation.  So when you view this, you'll see this

 4   repeated many times.  So this is meant to show the

 5   section that's repeated many times so that we're

 6   capturing, if you will, all the variations in this

 7   cycle -- in this modulation -- information modulation

 8   cycle.

 9        Q.  So let me -- let me re-ask it because I think I

10   was imprecise.

11            What you've shown here is the complete set of

12   data for a subset of the total time that the simulation

13   runs, correct?

14        A.  The plot here --

15            MS. LEPORE:  Objection.  Form.

16            THE WITNESS:  The plot here shows, it looks

17   like, from 200 to 201 microseconds.  So that's that

18   portion of time.  And that would be a subset of time of

19   the simulation.

20   BY MR. MAGEE:

21        Q.  Okay.  At any point in the total simulation,

22   does the voltage vary outside of this range?

23            For instance, does it go all the way down to

24   zero volts, or does it go up to 24 volts or anything like

25   that?
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 1        A.  So if we look at -- I'll just reference you -- I

 2   think you realize it's there.

 3            In appendix B -- so first off, that paragraph we

 4   were just referring to, which I believe is - is it 144?

 5        Q.  Yes.

 6        A.  418.

 7        Q.  418.  Got it.

 8        A.  In 418, that's a data where I'm showing a time

 9   range.  And then in 419, I show a zoom in so that you can

10   see what the wave form looks like and how you can

11   calculate percentages.  So that's just the data that's in

12   that time range.  And then in appendix B, I have a full

13   list of simulations over a much broader simulation time

14   there for all of the different cases.

15        Q.  Okay.  So appendix B -- the data in appendix B

16   is greater than what is illustrated in figure 418; is

17   that right?

18        A.  I'd have to -- I'd have to check the data file

19   to see exactly the number of points, but if we -- you

20   know, if I just look at, for instance, the first -- the

21   first on page --- I think it's 182, the time starts at

22   ten microseconds, and it goes to -- I think this would be

23   20 microseconds.  So that would be approximately 20 --

24   let me go back -- yes.  Took me about twice as long.

25            So figure below 418 is, approximately, let's
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 1   see, two times five, minus six -- I think that's one

 2   microsecond.  I'd have to -- I think I have 200

 3   microseconds to 201 microseconds.  So the data in the

 4   appendix is -- is longer.

 5        Q.  Okay.  Now I feel like I might have been

 6   imprecise in this.  I understand that appendix B has

 7   the -- actually, let me rephrase this.

 8            Is appendix B the complete set of results from

 9   Dr. Galton's simulations?

10        A.  I think I'd have to be a little bit more precise

11   in that you can run a simulation forever, for as long as

12   you want, for hours, and this simulation only runs for as

13   long as the data points that are listed there.

14            So you could run the simulation longer, and

15   these data points are just those of the simulation period

16   that capture the data for, but they -- they cover many

17   cycles of that information signal.

18        Q.  Okay.  And I think you said earlier that the

19   data goes for, approximately, 20 microseconds.

20            And what's graphed in paragraph 14 is,

21   approximately, one microsecond; is that right?

22        A.  The -- yes.  The time scale in 418 starts at 200

23   microseconds and ends at 201 microseconds, if I read that

24   correctly.  And then appendix 35, by way of example, just

25   the first one starts at 10 microseconds and runs to
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 1   approximately -- looks like that might be -- I just want

 2   to get it correctly -- I think it might be 12

 3   microseconds, 11.99, I think, is the last data point in

 4   appendix B labeled fig 5_revise_DeMaw.

 5        Q.  Okay.  So paragraph 418 starts at 200

 6   microseconds and ends at 201 microseconds.  So it's,

 7   approximately, one microsecond.

 8            And then appendix B starts at 10 microseconds

 9   and ends at 12 microseconds; is that right?

10        A.  Just a moment.  So figure 2, after paragraph

11   419, has a zoom in so you can see the timing a little

12   better where you can see the actual RF clock and you can

13   see the clock in the wave form on there.

14            But I think your question was on appendix B.

15   The first table starts at 10 microseconds.  That's

16   correct.  And then it ends at 11.9 microseconds at the

17   end of the table, which would be on page 184.

18        Q.  So that's, approximately, 1.9 microseconds

19   across that table; is that correct?

20        A.  That would be 1.9 microseconds.  That's correct.

21   And that's to capture one cycle of the modulated signal.

22        Q.  So sorry.  I just want to be clear.  I think you

23   said earlier that figure 418 covers one full cycle of the

24   modulated signal?

25        A.  Yep.  Thank you.  That -- that was incorrect.
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 1   It was to capture additional data.  So it captures 2

 2   microseconds, as opposed to the first one that's just one

 3   microsecond, so that we'd have a second cycle to look at.

 4        Q.  Okay.  Why did you capture this second cycle?

 5        A.  In a perfect world, I could have run the

 6   simulation forever and captured millions or billions of

 7   points.  As you can see from appendix B, I did

 8   calculations for all the simulations listed.  And so,

 9   this is just a simulation practicality of getting the

10   data in and taking the measurements.  And so, I felt like

11   covering the site -- covering the information cycles

12   would cover the -- the -- if you will, the signals, both

13   the RF and the information that rides on the RF over, at

14   least -- in this example, it looks like two cycles of

15   that.

16        Q.  How long did it take to run this simulation to

17   cover two cycles?

18        A.  I don't recall.  You do have to run it, export

19   it, and then the methodology that I used is shown in

20   paragraph 419.  So I wanted to have something that was

21   clearly able to see the methodology.  So I captured it

22   into Excel, and then -- sorry.  Took the data.  I found

23   the points using a mat lab script, and then I plotted it

24   to show this and then also calculate the rise and fall

25   times in mat lab.
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 1        Q.  Going back down to appendix B, why does the time

 2   start at 10 microseconds as opposed to 0?

 3        A.  Well, this is a, you know, full transistor level

 4   simulation.  So you know, everything starts off, and then

 5   circuits wake up.  And so, I picked a period that -- when

 6   it was operating in its normal operation, which would be

 7   after a wake-up period.

 8        Q.  Okay.  So this was intended to capture the

 9   normal operation period, not, sort of, the transient

10   wake-up period; is that right?

11        A.  Yeah.  Any circuit is going to have some

12   practicality when it starts up.  It's not -- not the

13   intended operation.  I think maybe that's a better way to

14   say it is -- when circuits start up, they're not

15   operating as intended.  And at 10 microseconds, a POSITA

16   would understand, Okay, the circuit is now operating

17   as -- as its intended to operate, and that's where I

18   analyzed it.

19        Q.  Okay.  And I'm just looking -- I'm on page 186.

20   I'm just looking at one of the tables.

21            What is, Percentage cap one?

22        A.  Okay.  Just a moment.  So in paragraph 408 and

23   409, I describe percent discharge as the charge discharge

24   during the period the switch is open divided by the total

25   charge stored at the beginning of the discharge period.
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 1   So that would be percent charge of the total charge.  And

 2   Q equals CV, and you can go through some of the math,

 3   which you, basically, can rate this percent discharge in

 4   terms of the voltages.  And if you could just refer me to

 5   page before just so I could go --

 6        Q.  I'm just on the page 186, the table along page

 7   186.

 8        A.  Sure.  Yeah.  And so, there's two capacitors in

 9   DeMaw.  I think, perhaps, if that causes any confusion,

10   there's only two capacitors we're discussing in DeMaw.

11        Q.  Understood.

12        A.  I call them cap one and cap two.  And so, what I

13   do is I look at the discharge values when the switch is

14   off.  And so, that's when the LO is high.  That was the

15   same methodology that -- let me restate that.

16            Dr. Galton said the switch is off when the LO is

17   high.  I disagree with that for the reasons that are in

18   my report, but using the methodology that he had of,

19   Okay, it's proper to measure when the LO is high, I then

20   measured the capacitor voltages.  And so, I looked at the

21   difference of the capacitor voltages while -- while the

22   LO was high, and then I calculated the percent change.

23   And so, a negative was a discharge and a positive was a

24   charge, and I explained in my report why these capacitors

25   could have a charge -- a positive percent change due to

0059

 1   the output filter on -- that DeMaw uses.

 2        Q.  Okay.  And so, just to stay on page 186 for a

 3   moment, I believe the very first line percentage cap one

 4   is 6.4481.  I know it's a little small.

 5        A.  That is the number that's there.

 6        Q.  Okay.  And that indicates that it charged

 7   6.4481 percent; is that right?

 8        A.  Those -- those columns are intended to be in

 9   percent.  Yes.

10        Q.  Okay.  And if we just look down one, two,

11   three -- ten rows, percentage cap one is negative 0.26 --

12   I got to scroll down.  Sorry.

13            If we go down ten rows, percentage cap one is

14   negative 0.26328, correct?

15        A.  I -- I do see that number value, approximately,

16   ten rows down.  I'm sure you're correct.  I didn't count.

17        Q.  Okay.  And just that value is indicating that it

18   discharged .26328 percent, correct?

19        A.  Once again, the columns are in percent, and a

20   negative means discharge.

21        Q.  Okay.  How did you originally choose 1.9

22   microseconds as the amount of time to run the simulation?

23            MS. LEPORE:  Objection.  Form.

24            THE WITNESS:  To be clear, it's 1.9999.  So I

25   believe I chose 2 microseconds.  It's just -- the point
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 1   before it repeats is -- is 1.99.  So we'll say 2

 2   microseconds for the charts that we've been looking at in

 3   the appendix.

 4            Well, in 418, I plotted -- I looked at the

 5   signal and I looked at the variation of the modulation of

 6   the carrier, and I saw that the modulation was over a

 7   microsecond.  It would repeat after that.  And so, I

 8   chose twice that for, you know, a practicality of

 9   gathering data for what would be dozens of simulations

10   and then analyzing those.  So that's -- that's how I came

11   to the 2 microseconds.  So I'd have two of the repeating

12   cycles of the information signal shown in 418.

13   BY MR. MAGEE:

14        Q.  Okay.  And you had to run the simulation in

15   order to generate the figure in 418, correct?

16        A.  The figure in 418 is from the -- is from the

17   data exported from the simulator.  So yes, you'd have to

18   run the simulation and then you'd export the data and

19   then you'd analyze the data.

20        Q.  Okay.  So you -- you ran the simulation, export

21   the data, analyze the data, and then determine that a

22   full cycle of modulated IF signal is, approximately, 1

23   microsecond, correct?

24        A.  I -- I don't think, as you stated that, it's

25   correct.  In the simulator, I viewed the wave form, and
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 1   then I saw where one -- one information cycle was.  And

 2   then I said, Okay.  That's a microsecond.  And then I

 3   exported data for all of the others and I exported two of

 4   those cycles or 2 microseconds.  So the -- the

 5   identification of this modulation of the carrier was done

 6   in this simulation, and then I just exported data for

 7   that for the points that I analyzed.

 8        Q.  So how long did you run this simulator for when

 9   you first viewed the wave form?

10            MS. LEPORE:  Objection.  Form.

11            THE WITNESS:  I viewed -- I -- I ran the

12   simulator so that I was -- could see from the results

13   well past the start-up period of the circuit when it

14   starts at zero and I could see the information signal

15   had -- basically, the circuit was operating as it's

16   intended, and that would have been well beyond the time

17   shown here.  I don't recall the exact time, but I do

18   recall that, you know, the period continued on and that's

19   how I could determine that it was operating in its

20   intended mode because the wave forms were not changing.

21   BY MR. MAGEE:

22        Q.  Okay.  And then based on that, you chose the two

23   microsecond simulation time for the results, that's

24   correct?

25        A.  Based on that simulation, I identified the
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 1   repeating pattern.  And from that, I said, the one I've

 2   shown here is 1 microsecond, and I collected twice as

 3   many.  So I get two of those cycles at 2 microseconds.

 4        Q.  If you had already identified that the cycle

 5   would repeat at 1 microsecond, why bother with 2

 6   microseconds?

 7            MS. LEPORE:  Objection to form.

 8            THE WITNESS:  It's just to capture more -- more

 9   data, but there's a limit on how much more data you

10   can -- you can capture.  And so, you know, I could have

11   ran it for a millisecond and captured all the data.  So I

12   chose a representative time that maps the cycles of the

13   information signal, and that's where I got 2

14   microseconds.

15   BY MR. MAGEE:

16        Q.  But in general, you'd want to capture more data

17   within the reasonable limits on the amount of time to run

18   the simulation, correct?

19            MS. LEPORE:  Objection.  Form.

20            THE WITNESS:  Once again, the -- the signal was

21   repeating.  So I wanted to capture two cycles to show

22   what was going on in those two cycles.  Those two cycles

23   repeat.  I could have captured more data, but like I

24   said, there's -- you know, you could spend your -- a very

25   long time doing simulations.  So I looked for one that

0063

 1   would represent the normal operation of the circuit,

 2   identified a cycle in 418, and then I said, Okay, I'm

 3   going to take over two of those cycles, and that's what I

 4   took for each simulation.

 5   BY MR. MAGEE:

 6        Q.  Did you ever capture more than two cycles, for

 7   example, three or four?

 8        A.  I think to be precise on the word capture, I

 9   think the simulator has a binary file it stores its data

10   in.  When you export, you can export just the number of

11   points that you want.  So that's what I exported.

12        Q.  Okay.  Did you ever export more than two cycles?

13        A.  I don't recall ever exporting more than two

14   cycles.

15        Q.  Okay.  So you didn't check the data for more

16   than two cycles to make sure that it repeats, correct?

17            MS. LEPORE:  Objection.  Form.

18            THE WITNESS:  I did check in that I evaluated

19   the simulations as -- when it was operating as it's

20   intended to operate and I checked for the two cycles -- I

21   checked -- I checked the simulation results for multiple

22   cycles and the simulator.  I then exported just two

23   cycles.

24   BY MR. MAGEE:

25        Q.  What sort of evaluation did you perform on the
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 1   simulations when it was operating?

 2            MS. LEPORE:  Objection.  Form.

 3            THE WITNESS:  Well, I plotted the voltage on the

 4   capacitors.  So that's one thing I did.  In, I believe,

 5   other parts of my declaration, and I show plots of the

 6   operation.  So I checked the voltages and currents, make

 7   sure they all look like I would expect them to, the

 8   simulation is working correctly.  And I think -- you

 9   know, that's step one.  When you start up simulation,

10   make sure the simulation is working as you think it

11   should.  Check currents and voltages and nodes.  And I

12   would do that almost every time I simulated.  In fact,

13   I'd say every time I simulated.  But here, I would just

14   export the data from these two nodes.

15   BY MR. MAGEE:

16        Q.  How did you choose the two nodes?

17        A.  I believe Dr. Galton identified C4 and C5.  This

18   is with reference to his DeMaw in fig one.  And so, he

19   identified these as a first capacitor and a second

20   capacitor.  And so, that's why I captured the voltages on

21   those two capacitors because those are the two he

22   identified as the capacitors that were discharging.

23        Q.  I see.  I'm sorry.  I think I misunderstood.

24        A.  Sorry.

25        Q.  No.  It's okay.  That makes sense.
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 1            I guess my question is slightly different -- or

 2   my question is different.

 3            How did you determine what start time to export

 4   the data for?

 5            Like why is it 10, I think it was microseconds,

 6   as opposed to 20 or 18 or 5?

 7        A.  We, I think, discussed previously, when circuits

 8   start up the node voltages aren't where they're intended

 9   to be -- so there's a startup/wake-up time -- and so, I

10   looked for when that wake-up time ended, and then I saw

11   the repeating pattern.  And then -- so that's when I

12   captured the data was when it was operating as intended.

13   And your question may -- may be, Well, how do you know

14   you captured the exact full cycle.  That's one of the

15   reasons why I wanted to do 2 microseconds.  That way

16   there was no discussion of, Did I start a few

17   microseconds too soon or too late because I would have

18   captured it all over the two cycles.

19        Q.  What the significance in capturing the full

20   cycle?

21            MS. LEPORE:  Objection.  Form.

22            THE WITNESS:  The purpose was to show the states

23   of charge and discharge.  And so, the simulation is

24   periodic.  And so, we've got, you know, some RF carrier;

25   some LO carriers; we've got, as a result, information
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 1   signals.  So we wanted to capture all of the behavior of

 2   those signals.  And so, that's why I looked for, if you

 3   will, the lowest frequency of the repeating information.

 4   And that's why I looked at 418, for example -- what's

 5   plotted in 418 paragraph.

 6   BY MR. MAGEE:

 7        Q.  Okay.  I think you said, earlier, that, in your

 8   declaration, you have plots of the simulator as it was

 9   operating; is that correct?

10        A.  I have to read back the exact words, but in my

11   declaration, I have simulation results.  I believe I

12   state in my declaration that I reran the simulations.

13   Dr. Galton provides lots of simulation results.  And so,

14   I can -- you know, I looked at those simulation results.

15   I looked at my simulation results to see that I was

16   getting what Dr. Galton was seeing.

17        Q.  Let me ask it a different way because, perhaps,

18   I misunderstood.

19            As I understood what you testified earlier, you

20   ran the simulator, and you plotted the voltage and

21   current in the simulator to observe that it was behaving

22   as intended and then you later exported a subset of those

23   results to analyze; is that accurate?

24        A.  I simulated it, checked it.  What did I check it

25   against?  Dr. Galton provided many, many simulation
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 1   results to say, This is how it should operate.  He -- his

 2   circuit.  I verified that, yeah, it's operating the

 3   way -- his results in the wave forms, and then I exported

 4   the data for the time period we discussed and then

 5   analyzed that.

 6        Q.  Okay.  And in your declaration, did you only

 7   provide the analysis for the data you exported?

 8            MS. LEPORE:  Objection.  Form.

 9            THE WITNESS:  I'm not sure I can answer that

10   question.  Appendix B provides the data I've exported and

11   analyzed.  Paragraph 418 has some data that I've

12   analyzed.  So that's the data for the discharge.  I'm not

13   sure if your question is more broadly trying -- not

14   trying.  Sorry -- more broadly wanting to include wave

15   forms.  Certainly, there's a lot of wave forms in my

16   report.  But with respect to the discharge percentage

17   calculations, that's appendix B and paragraph 418 and

18   419.

19   BY MR. MAGEE:

20        Q.  Okay.  And paragraph -- figure 1 in paragraph

21   418, that comes from the data exported in appendix B; is

22   that right?

23        A.  So 418 is described as paragraph 416.  I used

24   DeMaw Sim fig 1.revised, and I computed the percentages

25   for that.  So that's where that data comes from.  And
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 1   then appendix B starts with figure 5 revised DeMaw and

 2   then does all of the different -- different amplitudes.

 3        Q.  Sorry.  I just want to make sure I understood

 4   that correctly.  Fig 1 referenced in paragraph 418, you

 5   calculated that from Dr. Galton's results; is that right?

 6        A.  So just for clarity, in appendix B, I referred

 7   to the figure of the -- in Dr. Galton's second

 8   declaration, the one that he's using, and so, that you

 9   can match up my simulations for each one of those.

10            So it's figure 5, for instance, and I think,

11   actually, all of the -- all of the figures are labeled

12   figure 5.  So there's different simulations.

13            With respect to 418, Dr. Galton did a simulation

14   where he used his original simulation with the -- let's

15   just check this out.

16            So DeMaw Sim fig 1 is his revised using this

17   correct MOSFET -- correct JFETs, and that was what I used

18   to run.  So to be clear -- I apologize.  If -- 418 is

19   from Dr. Galton's simulations.  So it's from the native

20   files that he produced.

21        Q.  Okay.  So yeah.  So just other trying to be

22   clear --

23        A.  Yeah.

24        Q.  -- figure 1 referred to in paragraph 418 of your

25   declaration, is that your visualization of the native
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 1   files produced by Dr. Galton?

 2        A.  This is my dad data plotting of exported data

 3   from Dr. Galton's native simulation files.

 4        Q.  Okay.  Got it.

 5            And then appendix B is the exported data from

 6   your simulation -- your running of the simulation,

 7   correct?

 8        A.  I just want to be correct on this.

 9            All of the percent discharge plots are all using

10   Dr. Galton's simulation files.  So paragraph 14 figure 1

11   and all of the appendix.

12        Q.  And appendix B was generated by using

13   Dr. Galton's simulation files that you ran and then you

14   exported the data that is captured in appendix B,

15   correct?

16        A.  The data in appendix B is exported from

17   simulations of Dr. Galton's revised simulations.  That's

18   correct.

19        Q.  Okay.  I just want to be clear you ran the

20   simulations of Dr. Galton's revised simulations used in

21   appendix B, correct?

22        A.  I ran all of Dr. Galton's revised simulations,

23   and I'm not sure specific if there's a nuance in question

24   B -- with appendix B.  That's what I'm trying to

25   understand.
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 1        Q.  Yeah.  Sorry.  Just trying to be clear.

 2            Appendix B to your declaration --

 3        A.  Yes.

 4        Q.  -- has a number of tables of data.

 5        A.  It does.  Yes.

 6        Q.  Okay.  And you ran Dr. Galton's simulations, and

 7   the tables in appendix B are exports of data of

 8   Dr. Galton's simulation, correct?

 9            MS. LEPORE:  Objection.  Form.

10            THE WITNESS:  So appendix B is exports of all of

11   Dr. Galton's simulations.  They're from his files.  Yes.

12   BY MR. MAGEE:

13        Q.  Maybe I'm not asking this well.  I apologize for

14   that.

15            As I understood your testimony earlier, you ran

16   Dr. Galton's simulations.  In the simulator, you

17   confirmed that they appear to be operating as intended,

18   and then you exported a subset of that data to a file.

19   And those exports are what are those -- contained in the

20   tables of appendix B; is that right?

21        A.  I think maybe I understand your question better

22   now.  I apologize.

23            I ran all of Dr. Galton's simulations.  I

24   exported data and I analyzed it for several of the

25   simulations.  And then I -- if -- I apologize if I wasn't
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 1   getting this in your question before.

 2            I think you're asking is, did I prepare all of

 3   the tables -- let me rephrase that.

 4            Did I run the simulation and export the data for

 5   all of the tables?  I had an associate who works for me

 6   as a Ph.D., after I had done several of them, set up the

 7   format, I asked them to run the assimilations -- because

 8   there's quite a few -- and I prepared the tables and then

 9   I reviewed the tables once they were done, and then I put

10   them in appendix B.

11        Q.  Okay.

12            MS. LEPORE:  Is now a good time to take a

13   break>.

14            MR. MAGEE:  Yeah.  We were going a little bit

15   long there, but now is great.

16            THE WITNESS:  Okay.  All right.  Thanks.

17            MR. MAGEE:  Can I take, maybe, ten minutes this

18   time?

19            THE WITNESS:  Sure.

20       (A recess was held from 11:26 a.m. to 11:45 a.m.)

21            MR. MAGEE:  Back on the record.

22   BY MR. MAGEE:

23        Q.  Dr. Ricketts, if we could go back to your

24   declaration and go all the way up to the section starting

25   paragraph 49.
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 1        A.  Okay.  I am there.

 2        Q.  Okay.  Just a pretty simple question.  Paragraph

 3   50 and 51 look to be identical.  Was that just a typo

 4   or --

 5        A.  That looks like a cut-and-paste error.

 6        Q.  Okay.  All right.  I was just making sure there

 7   wasn't anything that you intend to be different between

 8   the two?

 9        A.  Right.  No.

10            MR. MAGEE:  I actually have no further

11   questions.

12            MS. LEPORE:  We have no questions for the

13   witness.

14            THE REPORTER:  Before we go off the record, I

15   have a rough draft order.  Did both sides need the rough

16   draft?

17            MS. LEPORE:  Yes, please.

18            THE REPORTER:  I had a note for delivery on

19   July 1st.  Is that still correct?

20            MR. MAGEE:  Josh or Rishi, is that consistent?

21            MR. GRISWOLD:  Yeah.  That works for us.

22            MR. GUPTA:  That's right.

23            MS. LEPORE:  If that's what you have down for

24   us, too, then yeah.

25        (Whereupon proceedings concluded at 11:47 a.m.)
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           1                     DAVID RICKETTS, Ph.D.



           2                       sworn as a witness



           3                     testified as follows:



           4            THE REPORTER:  Good morning.  My name is Nicole



           5   Hatler, California Certified Shorthand Reporter No.



           6   13730..



           7   EXAMINATION BY MR. MAGEE:



           8        Q.  Morning, Dr. Ricketts.  Can you state your name



           9   for the record?



          10        A.  David Shawn Ricketts.



          11        Q.  Okay.  Sorry.



          12        A.  Sorry.  Just going to say, R-I-C-K-E-T-T-S, and



          13   S-H-A-W-N.



          14        Q.  And is there any reason you cannot give true and



          15   correct testimony today?



          16        A.  No.



          17        Q.  Okay.  And you understand that you are here to



          18   testify on behalf of the patent owner in IPR No.



          19   2024-00934 concerning US Patent No. 7496342; is that



          20   right?



          21        A.  That is my understanding.



          22        Q.  Okay.  And you submitted a declaration in



          23   connection with this IPR, and that's Exhibit No. 2021; is



          24   that correct?



          25        A.  That is correct.
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           1        Q.  Okay.  And do you have that available to you



           2   today?



           3        A.  I do.



           4        Q.  Okay.  I may, occasionally, refer to exhibits



           5   from this IPR proceeding by their Exhibit number in the



           6   IPR proceeding.



           7            Would you have access to those if I reference



           8   them?



           9        A.  I do.  If I don't, then I'll just request to put



          10   it in the chat.



          11        Q.  Okay.  That's fine.



          12            Okay.  If we could turn, then, to your



          13   declaration, Exhibit 2021, and I just wanted to go over



          14   it a little bit on your professional qualification



          15   background section.



          16            So if I have it correct, you received your



          17   bachelor's of science in electrical engineering in 1995



          18   and your master's in electrical engineering in 1997; is



          19   that correct?



          20        A.  That is correct.



          21        Q.  Okay.  And then you received a Ph.D. in



          22   electrical engineering from Harvard in 2006, correct?



          23        A.  That is correct.



          24        Q.  Okay.  And then you worked from 1995 to 1999 at



          25   American Power Conversion; is that right?
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           1        A.  Yes.  I did take a break from American --



           2   American Power Conversion when I worked for Analog



           3   Devices doing my master's thesis, but yes.  During that



           4   period, I was working principally with American Power



           5   Conversion.



           6        Q.  Okay.  Focussing first on your -- on American



           7   Power Conversion, was any of your work there on RF



           8   transceivers?



           9        A.  At American Power Conversion, no.



          10        Q.  Okay.  And then I know you said in 1996, you



          11   worked at Analog Devices.



          12        A.  That's correct.



          13        Q.  According to your declaration, that was on the



          14   design of 622 megahertz frequency synthesizer; is that



          15   correct?



          16        A.  Yes, for radio frequency systems.



          17        Q.  Okay.  Was that used as part of the LO chain in



          18   radio frequency systems?



          19        A.  That was a general project to generate the



          20   multiple oscillating signals that you need for various RF



          21   parts.  So it was -- it was a standalone cell just



          22   generating frequencies for LOs, clocks and other things



          23   in RF systems.



          24        Q.  Okay.  And from 1999 to 2001, you worked at



          25   renaissance design; is that right?
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           1        A.  That is correct.



           2        Q.  Okay.  And according to your declaration, you



           3   worked on power management ICs.



           4            Were those used in RF transceivers?



           5        A.  Those integrated circuits, I principally worked



           6   on power management ICs.  I did do some projects for some



           7   other non-power management, but I don't recall any of



           8   them being a radio frequency receiver or transmitter.



           9        Q.  Do you recall what those other projects,



          10   generally, concerned?



          11        A.  I believe the one that I can recall regarded



          12   audio amplifiers.



          13        Q.  Okay.  And then it looks like, from 2000 to



          14   2002, you worked on ON Semiconductor; is that right?



          15        A.  That is correct.



          16        Q.  Okay.  And according to your declaration, you



          17   were overseeing the development of 20 power management



          18   ICs in a variety of technologies.



          19            Were any of those for RF transceivers?



          20        A.  Those were power management ICs.  So we focused



          21   on the power portion.  They might have been used in a



          22   transceiver, but once again, we were just focussing on



          23   the power portion.  So there was no RF in the chips that



          24   we developed there, but they might have been used in an



          25   RF system.
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           1        Q.  Okay.  And from 2002 to 2003, you were an



           2   advanced system engineering manager at ON Semiconductor



           3   where you worked on worked -- or worked -- you directed a



           4   team of system engineers to develop multi-phase power



           5   management ICs; is that correct?



           6        A.  That is correct.



           7        Q.  Okay.  But that was for Intel and AMD



           8   microprocessors, so not for RF transceivers?



           9        A.  Those, specifically, the main customer base was



          10   Intel and AMD processors, but once again, they were



          11   general power management circuits.



          12        Q.  Okay.  And in your -- in your declaration, you



          13   say, in 2006, you received your Ph.D.



          14            Have you been in academia since then?



          15        A.  Yes, continuous from 2006 to today.



          16        Q.  Okay.  I want to scroll down a little bit.  You



          17   have sections that provide general and detailed



          18   technology backgrounds.  Can we go down to the section



          19   starting at paragraph 38.  I believe it's on PDF page 17.



          20        A.  Right above it is, Basic circuit concepts?



          21        Q.  Yes.  Yes.



          22        A.  I'm there.



          23        Q.  Okay.  So this is a section of your report



          24   you've entitled, Detailed technology background; is that



          25   right?
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           1        A.  Section 7, which this is in, is Detailed



           2   technology background.



           3        Q.  Okay.  I want to scroll down a little bit.  In



           4   paragraph 41 --



           5        A.  Uh-huh.



           6        Q.  -- there's, Voltage.



           7            Do you see that?



           8        A.  I do see voltage.



           9        Q.  Okay.  And in this, you say, Negative charges



          10   are electrons are naturally attracted to higher voltages



          11   while positive charged protons are drawn towards lower



          12   voltages.



          13            Do you see that?



          14        A.  Yes.  Charges are attracted to their -- their



          15   opposite --



          16        Q.  Okay.



          17        A.  -- polarity.



          18        Q.  So negative charges, or electrons, would



          19   naturally flow from a negative voltage towards a positive



          20   voltage, correct, or from a lower voltage towards a



          21   higher voltage?



          22        A.  So the convention for current is current flows



          23   from positive to negative.  Electrons do flow from



          24   negative to positive as part of that current convention.



          25        Q.  Okay.  So why don't we go down to the next
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           1   paragraph 42 where you talk about electric current.



           2            I believe what you were saying was -- or let me



           3   rephrase this.



           4            In your declaration, you state, Electric current



           5   is the flow/movement of charge within a circuit.



           6            Do you see that?



           7        A.  I do see that paragraph.



           8        Q.  Okay.  And the charge carrying unit that's



           9   moving are the electrons, correct?



          10        A.  In what we referred to as current, the moving



          11   conductor in wires is an electron, and we have



          12   conventions for direction of current, direction of



          13   electrons that we -- we use to describe that.



          14        Q.  Okay.  And if I understood what you're saying a



          15   moment ago, conventional current flows from positive to



          16   negative, from higher voltage to lower voltage --



          17        A.  Correct.



          18        Q.  -- but the flow of electrons is from the lower



          19   voltage to the higher voltage?



          20        A.  Yes.  And those are the same convention.



          21        Q.  Right.



          22        A.  So current flowing from positive to negative is



          23   the same convention as -- let me restate that.



          24            In describing that, the current flowing from



          25   positive to negative, the electrons are flowing from
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           1   negative to positive.



           2        Q.  Okay.  And if we can scroll down to page 20 of



           3   your declaration, at the top of page 20 there's a section



           4   -- or subsection 1 labeled, Transistor.



           5            Do you see that?



           6        A.  I do see that.  Yes.



           7        Q.  Okay.  In paragraph 53, you describe two



           8   different types of field-effect transistors, JFET, or



           9   Junction-gate field-effect transistors and MOSFETs, or



          10   metal-oxide-semiconductor field-effect transistors.



          11            Do you see that?



          12        A.  I do see that.



          13        Q.  Okay.  Do JFETs and MOSFETs have the same three



          14   terminals?



          15        A.  They have a drain, a source, and a gate.



          16        Q.  Okay.  And the symbol in paragraph 55 showing



          17   the source, drain, and gate, that applies to both JFETs



          18   and MOSFETs; is that right?



          19        A.  They both have the same three terminals.  Often



          20   the -- the symbols will vary a little bit so that one can



          21   see on the schematic it's a JFET or it's a FET, but they



          22   do all have those same three terminals.



          23        Q.  Okay.  What's the difference in the -- the, sort



          24   of, illustration in the schematic to distinguish between



          25   the two?
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           1        A.  Just by way of example, with the references we



           2   have, DeMaw shows it as an arrow going into the gate and



           3   then two lines.  So I've seen it represented a few



           4   different ways.  A POSITA would understand from the



           5   description of the circuit what kind of JFET was used.



           6            JFETs are currently less common, but in older



           7   references, they were used extensively.



           8        Q.  Okay.  And I'm sorry.  I may have misunderstood.



           9            The symbol in paragraph 55, is that the symbol



          10   for a JFET or for a MOSFET?



          11        A.  That specific one is for a MOSFET.



          12        Q.  Okay.  And in paragraph 52 of your declaration,



          13   you state that some types of transistors can be used as a



          14   switch and that transistors can also be used to provide



          15   other functions.



          16            Do you see that?



          17        A.  Paragraph 52 describes transistors as being --



          18   being used as a switch and also can be used to provide



          19   other functionalities, for example, amplification.



          20        Q.  Okay.  Can both JFETs and MOSFETs be used as a



          21   switch?



          22        A.  With the proper setting of all the terminals, I



          23   believe it -- most JFETs will be able to be turned off.



          24   So JFETs are normally on, whereas MOSFETs are normally



          25   off.  So we know MOSFETs are always off.  But I believe
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           1   most JFETs can be continued off.  You just need to check



           2   their data sheet to make sure that's a true statement



           3   because they operate on the channel being fully



           4   obstructed by the depletion region, and I have to look at



           5   the data sheet to see if that's able to completely close



           6   it.  It may not be able to in all devices.



           7        Q.  Okay.  So I think -- oh, darn it.



           8            So in -- I need to scroll down a little bit.



           9            In paragraph 199 of your declaration, which is



          10   on page 70, let me know when you're there.



          11        A.  One moment.  I am at figure 199.



          12        Q.  Okay.  In paragraph 199, we're talking about the



          13   Vgs of the transistors in DeMaw.



          14            The -- the transistors in DeMaw are JFETs,



          15   correct?



          16        A.  That is correct.



          17        Q.  Okay.  And in paragraph 199, you refer to a



          18   pinch-off voltage.



          19            What is a pinch-off voltage?



          20        A.  So a pinch-off voltage is used in a couple



          21   different ways for JFETs.  One is in, when the drain



          22   becomes high enough that it can pinch off the channel



          23   itself, and then also -- it's usually also often used for



          24   when the gate depletion regions pinch off the channel.



          25        Q.  Okay.  So when -- when you're using pinch-off
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           1   voltage here in paragraph 199, which understanding of



           2   pinch-off voltage were you using?



           3        A.  So turns out, those two definitions overlap in



           4   values, though I was using the pinch-off voltage of,



           5   let's see, two volts.  So that's a pinch-off voltage



           6   that, I think, is listed in DeMaw.



           7        Q.  Okay.  And that voltage is the voltage



           8   between -- or the voltage differential between the gate



           9   and the source, correct?



          10        A.  Yes, but it would be understood to be a negative



          11   voltage because the pinch-off would happen when the gate



          12   is high -- higher than the -- sorry.



          13            In DeMaw, the gates of source voltage, the gate



          14   is a ground, and the source is positive.  So you have a



          15   negative voltage from gate to source.



          16        Q.  Okay.  So I believe, if I understood correctly,



          17   in JFETs, generally -- aside from DeMaw, but JFETs,



          18   generally, they are de faults to conductive to on; is



          19   that right?



          20        A.  They're -- they're called depletion mode



          21   devices, which means they're on and then you create a



          22   depletion region to turn them off.



          23        Q.  Okay.  And you can do that by either changing



          24   the drain or the gate voltages; is that right?



          25        A.  I think, for the instances of what we're looking
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           1   at in 199, we're -- we're really looking at the -- the



           2   gate-to-source voltage.  So in a source voltage is more



           3   positive than the gate, the depletion region will get to



           4   the pinch-off.  Once again, you'd have to look at the



           5   specific device to see whether that leads to zero current



           6   or just its lowest conduction current.



           7        Q.  Okay.  And I think we -- we've spoken previously



           8   about MOSFETs, and I believe last time you testified that



           9   there's -- there's literally leakage current in a MOSFET



          10   to ground, like to the Earth.



          11            Is there a similar concept of leakage current in



          12   JFETs?



          13        A.  I think, in general, devices have leakage



          14   currents.  It's, you know, what orders of magnitude they



          15   are.  Leakage currents for MOSFETs are, typically, orders



          16   of magnitude smaller than the conduction currents.



          17            For JFETs, I'd have to look at a specific JFET,



          18   but my recollection is it's not that case where, in



          19   pinch-off, they're orders of magnitude.  They -- you'd



          20   have to look at a specific device, but the -- some



          21   current still flows.  We'd have to look at what that is



          22   and whether that would be considered by a POSITA to be



          23   leakage.  But the MOSFETs are well -- well understood in



          24   that region.



          25        Q.  Okay.  And just looking at paragraph 199 here,
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           1   there's a quote, I believe, from DeMaw.  And at the end



           2   of that quote, it uses the term Vgs(off).



           3            Do you see that?



           4        A.  Yes.



           5        Q.  What is Vgs(off)?



           6            What does that mean?



           7        A.  So we're describing here the pinch-off voltage.



           8   And so, my understanding is Vgs(off) would be the state



           9   of the FET when it has its lowest current, which, here in



          10   DeMaw, they may consider to be off.  But you have to look



          11   at the specific transistor.  But that's the region that



          12   they're, I think, referring to with that Vgs.



          13        Q.  Okay.  And it's saying, in that quote, Allowing



          14   for the published spread of negative one to negative four



          15   volts, Vgs(off).



          16            Is that Vgs value a range?



          17        A.  So in a simulation model, you would normally



          18   have, for instance, a nominal value, and I don't recall



          19   the literature, but I -- I believe that there can be some



          20   variation in the pinch-off voltage, also, between



          21   devices.



          22            So I think DeMaw was just saying it's -- the --



          23   the range its using is a reasonable -- reasonable range,



          24   reasonable number.



          25        Q.  So just to make sure I understood, the -- that
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           1   range of negative one to negative four volts, it's your



           2   opinion that that's -- that the range of pinch-off



           3   voltages might reflect variation between devices; is that



           4   right?



           5        A.  Or are within a signal device under different



           6   manufacturing variations, temperature variations, et



           7   cetera.



           8        Q.  Okay.  So based on this, your reading is that



           9   the pinch-off voltage should lie between negative one and



          10   negative four volts based on what's being disclosed?



          11            MS. LEPORE:  Objection.  Form.



          12            THE WITNESS:  So DeMaw is stating that R1 is



          13   selected to give a Vgs of .8 for pinch-off voltage, which



          14   would be on the order of two volts.  And that allows for



          15   the published spread of minus one to minus four volts.



          16   So DeMaw is saying on the order of two volts is a



          17   reasonable value for pinch-off voltage, and then it's



          18   further saying that is within the public -- published



          19   spread.



          20            And certainly, two is between one and four, so I



          21   think that is consistent in the sentence.



          22   BY MR. MAGEE:



          23        Q.  Okay.  If we can -- we have to go back up in



          24   your report a little bit here.  So I want to look -- just



          25   below the section of transistors before, it's on page 25.
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           1   I believe we have a section on resisters.



           2        A.  I apologize.  Paragraph numbers might help me be



           3   more precise.



           4        Q.  Sure.  Sorry.  Let me be more precise.



           5            Starting on paragraph 65 of your report, I



           6   believe that should be on page 25.



           7        A.  Yes.  I'm there.  I'm at paragraph 65.



           8        Q.  Okay.  So -- so paragraph 65 through 67 are the



           9   technical background you're providing on resisters; is



          10   that right?



          11        A.  Yes.  General overview of resisters is in 65



          12   through 67.



          13        Q.  Okay.  And then the general overview of



          14   capacitors is just below that in paragraph 68 to 74,



          15   correct?



          16        A.  The -- paragraph 67 through 74 cover the general



          17   background of capacitors in this overview section.



          18        Q.  Okay.  And then starting in paragraph 78, that



          19   should be on page 28 of your declaration, you have a



          20   section on local oscillators.



          21            Do you see that?



          22        A.  I do see paragraph 78, and it is discussing



          23   local oscillators.



          24        Q.  Okay.  You have a diagram with four different



          25   types of signals that can be generated by a local
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           1   oscillator:  A sine wave, a square wave, a pulse, and an



           2   impulse.



           3            Do you see what I'm referring to?



           4        A.  I do see the image there that has sine wave,



           5   square wave, pulse, and impulse on it.



           6        Q.  Okay.  You -- you created that image, correct?



           7        A.  It certainly is representative of those -- those



           8   figures.  This could have come from reference material in



           9   my classes.  So I don't know if I drew this actual one by



          10   hand, but it's representative of the wave forms.



          11        Q.  Okay.  But for your declaration, that's not



          12   coming from one of the exhibits or some other source,



          13   correct?



          14        A.  That is correct.



          15        Q.  Okay.  And in paragraph 79, you state that the



          16   diagram above shows different types of signals that can



          17   be generated by a local oscillator.



          18            So it's my understanding that that diagram is



          19   meant to show four different LO signals; is that correct?



          20        A.  The diagram shows four different signals, and in



          21   that particular diagram, they all have the same period,



          22   and they could be used in the general concept of the



          23   local oscillator.  It depends upon the system that you're



          24   using.



          25            But those four could be used under the, you
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           1   know, broad term of local oscillator.



           2        Q.  Okay.  And I think you said all four have the



           3   same frequency; is that right?



           4        A.  In the figure that's drawn in paragraph 78,



           5   yeah, it appears they all have the same frequency.



           6        Q.  Okay.  And you discuss in paragraphs 80 -- let



           7   me -- let me do this one step at a time.



           8            In paragraph 80, you discuss the characteristics



           9   of the sine wave, correct?



          10        A.  Paragraph 80 discusses the sine wave.



          11        Q.  Okay.  And paragraph 81 discusses the



          12   characteristics of the square wave; is that correct?



          13        A.  Paragraph 81 discusses a square wave, yes.



          14        Q.  Okay.  And paragraph 82 discusses the pulse,



          15   correct?



          16        A.  Paragraph 82 does describe the pulse wave form.



          17        Q.  Okay.  I didn't see any description of the



          18   impulse wave form.  Was that intentional?



          19        A.  Impulse has a known definition.  It has a very



          20   strict mathematical definition, but for an engineer, an



          21   impulse is a -- is a very, very short pulse often, maybe,



          22   described as having a negligible width.  But it would be



          23   as shown in the figure.



          24        Q.  Is there a meaningful difference between a pulse



          25   and an impulse?

�



                                                                       22





           1            MS. LEPORE:  Objection.  Form.



           2            THE WITNESS:  I think to derive a meaningful



           3   difference, you would just need to be describing the



           4   specific example to be able to answer that question, I



           5   think.



           6   BY MR. MAGEE:



           7        Q.  And -- and I -- I wasn't trying to put any magic



           8   on the term meaningful.



           9            In -- earlier, you said an impulse is a very,



          10   very short pulse, often may be described as having a



          11   negligible width.



          12            Is it just that an impulse is a subset of a



          13   pulse?



          14            Is that accurate?



          15        A.  Once again, mathematics have a very specific



          16   mathematical description of a pulse.  Just looking in the



          17   figure that is there, the impulse has two values, a low



          18   value and a high value.  Pulses also have that.  The



          19   pulse shown there has a significant width which can be



          20   seen from the diagram.  The impulse, once again, we'd



          21   have to talk about, specifically, an application to



          22   understand what meaning that impulse would have.



          23            But in general, mathematically, they have the



          24   zero width and, you know, from a practical standpoint,



          25   they'd have a negligible width.
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           1        Q.  Okay.  And for a square wave, does that require



           2   equal period of the high signal and the low signal?



           3        A.  Once again, I think you'd have to look at the



           4   application to specify the wave form exactly.  Certainly,



           5   a wave form that has equal high and equal low would be a



           6   square wave, but slight variations from that even



           7   distribution, I don't think -- like I said, you'd have to



           8   look at the specific application to understand the



           9   terminology.



          10        Q.  Okay.  But in your -- your drawing, the pulse, I



          11   will characterize it, has a significant deviation from an



          12   equal high and low.



          13            Would that pulse, as you've drawn it, still be



          14   considered a square wave?



          15        A.  I think, once again, you'd have to talk about a



          16   specific application.  Clearly in the diagram, the pulse



          17   is shown with a -- what we refer to as a duty cycle much



          18   less than 50 percent.  So I think -- I think the -- the



          19   picture speaks for itself there.



          20        Q.  I -- I guess my question would be, in this



          21   picture, would you consider the wave labeled pulse to be



          22   a square wave?



          23        A.  The wave form that is a pulse has similar shape



          24   to the square wave.  It transitions from low to high



          25   abruptly.  It has a high value.  It transitions from high
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           1   to low abruptly.  It just has a pulse width that's



           2   clearly significantly less than 50 percent.  So that's



           3   really the differentiation between the diagram I've shown



           4   as square wave and what I've shown as pulse.



           5        Q.  Is it your opinion that a square wave should



           6   have a pulse width that is, approximately, 50 percent



           7   duty cycle?



           8            MS. LEPORE:  Objection.  Form.



           9            THE WITNESS:  Once again, need to look at a



          10   specific example of the one that's drawn.  In paragraph



          11   78, was drawn to have, approximately, 50 percent duty



          12   cycle, as you can see on the page.



          13   BY MR. MAGEE:



          14        Q.  I guess I'm trying to get a feel for what the --



          15   the boundaries of a square wave are.



          16            So does a square wave include the pulse and



          17   impulses drawn on page 28 of your declaration?



          18            MS. LEPORE:  Objection.  Form.



          19            THE WITNESS:  A -- so the wave forms speak for



          20   themselves.  A POSITA would be able to look at the wave



          21   forms and understand what each one means.  Common



          22   terminology is listed on the left.  An engineer can



          23   clearly look at the wave forms and say, Okay.  Look, the



          24   second wave form, low to high, abruptly stays high --



          25   high to low abruptly, same characteristic shape for the

�



                                                                       25





           1   third wave form.  And then they would note the second



           2   wave form has, roughly, a 50 percent duty cycle; third



           3   wave form has a significantly less than a 50 percent duty



           4   cycle.  A noticeable duty cycle, maybe it's 20 percent.



           5   It would be -- I'd have to measure it to see it exactly.



           6            So I think a POSITA would understand, you know,



           7   the shape similarities, but then would understand the



           8   pulse width is the difference between those two, and



           9   you'd have to look at the application to understand, you



          10   know, how those are used.



          11   BY MR. MAGEE:



          12        Q.  So would a person of skill in the art have to



          13   look at how the signals are used to understand whether or



          14   not the pulse drawn here would count as a square wave?



          15            MS. LEPORE:  Objection.  Form.



          16            THE WITNESS:  I think that whenever a POSITA is



          17   considering wave forms, they have in their mind a context



          18   in which to understand those.  So I think they would



          19   understand -- let me state that a different way.



          20            A POSITA would understand that both the shape



          21   and the duty cycle, or width, are important electrical



          22   parameters.  And so, they would need to understand, in



          23   context, of what those parameters would need to be or



          24   what those parameters are from the system or circuit



          25   they're -- they're thinking about or looking at.
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           1   BY MR. MAGEE:



           2        Q.  Maybe I'm just not asking it correctly.



           3            I'm -- what I'm trying to capture or understand



           4   is whether a pulse is, essentially, a subset of square



           5   waves.



           6        A.  Okay.  I -- I'm not aware of the field defining



           7   a -- I don't want to use a biological term -- but, sort



           8   of, a family that one is a subset of the other.  So I --



           9   it's not a concept I'm familiar with.



          10            What a POSITA would look at is, figure in 78,



          11   the pulse and square wave have the similar shapes, but



          12   they differ in the duty cycle.  And so, they would



          13   understand the shape and they would understand the duty



          14   cycle.  If you widen the pulse to 50 percent, they might



          15   call it a pulse, they might call it the square wave.



          16   They look very much the same as above.  But whatever



          17   terminology they use, they would understand what the wave



          18   form is, its shape and its duty cycle.



          19        Q.  Okay.  So all right.  I think I've got it.



          20            Looking at the figure you have in figure four,



          21   essentially, a person of skill in the art would look at



          22   these and recognize that, like, the sine wave and the



          23   square wave both have, approximately, as drawn,



          24   50 percent duty cycles, and that differs from the pulse



          25   and the impulse, correct?

�



                                                                       27





           1        A.  The duty cycle differs between the square wave,



           2   the pulse, and the impulse.  Yes.



           3        Q.  Okay.  And the sine wave is, also, approximately



           4   a 50 percent duty cycle; is that accurate?



           5        A.  I -- I would -- certainly, mathematically, it's



           6   exactly 50 percent.  If -- if -- I think duty cycle is a



           7   little bit more well defined for wave forms that more



           8   look like a pulse or a square wave.  But mathematically,



           9   the sine wave is high exactly 50 percent of the time and



          10   it's low exactly 50 percent of the time.  So I think



          11   that's a more accurate way in saying a sign wave has a



          12   pulse width.



          13        Q.  Okay.



          14        A.  But it's certainly a symmetric wave form.



          15        Q.  Okay.  And as drawn, these four signals have the



          16   same fundamental frequency?



          17        A.  That was the intent of the -- the figure.  I



          18   don't think it was trying to communicate any nuance of



          19   difference in frequencies here.



          20        Q.  Okay.  All right.  So -- so a person of skill in



          21   the art would be able to describe these -- at least the



          22   square width of the pulse and the impulse in terms of



          23   their duty cycle and their fundamental frequency and then



          24   they might observe the differences in pulse width; is



          25   that right?
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           1        A.  You said three things.  I'm sorry.  I -- could



           2   you just repeat the three things?



           3        Q.  Sure.  Let me just do it more slowly.



           4            A person of skill in the art would be able to



           5   describe the square wave, the pulse, and the impulse



           6   signals drawn here in terms of their fundamental



           7   frequency and their duty cycle and their pulse width to



           8   distinguish one from the other, correct?



           9            MS. LEPORE:  Objection.  Form.



          10            THE WITNESS:  The square wave, the pulse, and



          11   the impulse fundamental frequency, yes, they can describe



          12   it with that.  Duty cycle and pulse width are related.



          13   So if you have a fundamental frequency and you have a



          14   pulse width, you get a duty cycle.  So those two in the



          15   same.  And then, of course, there's a shape conveyed in



          16   the figure in 78.



          17   BY MR. MAGEE:



          18        Q.  Okay.  Can we switch exhibits?  I want to turn



          19   to the patent at issue here, the '342 patent.



          20            Do you have that handy?



          21        A.  I do have the '342 up.



          22        Q.  Okay.  And if you go down in the claims, they're



          23   going to be in the last three pages of the document -- or



          24   the last two.



          25        A.  I am there.  I also have a printout of them

�



                                                                       29





           1   because I usually can't read what's in the patent.  So I



           2   have a blown-up version next to me.



           3        Q.  I am sympathetic.  I will assume your printout



           4   is correct.



           5            Okay.  So for the purposes of the IPR, we're



           6   looking at the claims that depend off of claim 18,



           7   correct?



           8        A.  19 through 21, I think -- oh, yes.  All through



           9   23 that depend upon 18.  Yes.



          10        Q.  Okay.  So looking at claim 18, that's describing



          11   a method for down converting electromagnetic signal,



          12   correct?



          13        A.  That is the preamble.



          14        Q.  Okay.  And the first step labeled one is



          15   receiving an information signal.



          16            Do you see that?



          17        A.  I see that as limitation marked one in the



          18   actual patent document.



          19        Q.  Okay.  What is an information signal?



          20        A.  In the context of the patent, this would be an



          21   an RF signal that contains information.



          22        Q.  Okay.  Does the information signal have to be



          23   received over the air?



          24        A.  The method is just describing receiving an



          25   information signal.  An antenna, for instance, isn't
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           1   listed in the claim.



           2        Q.  I'm sorry.  You said the antenna is not listed;



           3   is that correct?



           4        A.  That's correct.  It certainly could use an



           5   antenna, but it's not -- it's not a word listed in the



           6   claim.



           7        Q.  Okay.  And maybe this will help a little bit.



           8            If we could scroll up -- I think it's one



           9   page -- to column 49 of the patent.



          10            Sorry.  Are you there?



          11        A.  Yes.  I see column 49.



          12        Q.  Okay.  Do you see the heading in column 49



          13   entitled, Example method embodiment of the invention?



          14            It's around line 27 or so.



          15        A.  I do see, Example method embodiment of the



          16   invention, roughly, around line 27 or line 30.



          17        Q.  Okay.  So if you can go down to line -- I guess



          18   it's 37 -- it's the start of the paragraph starting, In



          19   step 06202.



          20            Do you see that?



          21        A.  I do see 6202.



          22        Q.  Okay.  Just go ahead and read that paragraph and



          23   let me know when you're done.



          24        A.  I -- I've read that paragraph.



          25        Q.  Okay.  That -- that paragraph explains that the
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           1   RF information signal can be received via antenna or



           2   cable, correct?



           3        A.  That is -- that's stated in the paragraph



           4   starting with, In step 6202, in column 49.



           5        Q.  Okay.  And you agree that claim 18 includes this



           6   embodiment, correct?



           7            MS. LEPORE:  Objection.  Form.



           8            THE WITNESS:  Well, claim 18 is the -- is the



           9   invention, and the patent has embodiments.  And those



          10   embodiments -- there's many embodiments in the patent.



          11   And so, the -- they support the basis for the claims.  So



          12   the POSITA understands how to -- what the technology is



          13   and what the claims are, but I -- you know, claim 18



          14   doesn't say, you know, this is the invention of figure



          15   62.



          16   BY MR. MAGEE:



          17        Q.  Okay.  Figure 62 is being described as an



          18   example method embodiment of the invention, though,



          19   correct?



          20        A.  So figure 62 illustrates a flow chart of a



          21   method 6200 for down converting --



          22                   (Reporter clarification.)



          23            THE WITNESS:  Sorry.



          24            Figure 62 illustrates a flow chart of a method



          25   6200 for down converting an electromagnetic signal
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           1   according to an embodiment of the present invention.



           2            My understanding, the present invention is



           3   speaking to the inventions as a patent, as a whole.  So



           4   it's an embodiment.



           5   BY MR. MAGEE:



           6        Q.  And is it your understanding that claim 18



           7   encompasses this embodiment?



           8            MS. LEPORE:  Objection.  Form.



           9            THE WITNESS:  I claim 18 is what claim 18 is so



          10   it has its claim elements.  There's certainly some



          11   similarities with the words in figure 62 that's being



          12   discussed here, but the claims are the claims.



          13   BY MR. MAGEE:



          14        Q.  Are you interpreting claim 18 to exclude this



          15   embodiment?



          16            MS. LEPORE:  Objection.  Form.



          17            THE WITNESS:  Just for clarity, if you could



          18   just repeat your question?



          19   BY MR. MAGEE:



          20        Q.  Sure.



          21            Are you interpreting claim 18 to exclude the



          22   embodiment described in figure 62?



          23            MS. LEPORE:  Objection.  Form.



          24            THE WITNESS:  So once again, claim 18 is the



          25   invention.  Certainly, the description's in figure 62,
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           1   and I think it also refers to 16O, for example.  Those



           2   are embodiments that would allow a POSITA to understand



           3   what the invention is and be able to practice the



           4   invention.  So that's how I understand claim 18.



           5   BY MR. MAGEE:



           6        Q.  Is it possible --



           7        A.  I just -- sorry.  I just want to clarify.



           8            When I say the invention, I mean it in the terms



           9   of the patent.  I apologize.



          10        Q.  Sure.



          11            Is it possible for you to view side-by-side



          12   figure 62 of the patent and claim 18 of the patent?



          13        A.  That is possible.  Yes.



          14        Q.  Okay.  If you could maybe arrange your windows



          15   to do that and just let me know when you're ready.



          16        A.  Yeah.  Just for clarity, I have the claims



          17   printed out, and I have figure 62 in front of me.



          18        Q.  Okay.  So the preamble to claim 18 is a method



          19   for down converting an electromagnetic signal, correct?



          20        A.  Claim 18, a method for down converting an



          21   electromagnetic signal, comprising the steps of.



          22        Q.  Okay.  And the first box in figure 62 is, Method



          23   for down converting an electromagnetic signal, correct?



          24        A.  That's correct.



          25        Q.  Okay.  And step one of claim 18 is, Receiving an

�



                                                                       34





           1   information signal, correct?



           2        A.  Step one is receiving an information signal.



           3        Q.  Okay.  And 6202 in figure 62 is receive an RF



           4   information signal, correct?



           5        A.  That's what's written in 6202.



           6        Q.  Okay.  Do you believe there's a difference



           7   between an information signal and an RF information



           8   signal?



           9            MS. LEPORE:  Objection.  Form.



          10            THE WITNESS:  I think that a POSITA, for



          11   instance, would understand RF, generally, as a received



          12   signal from an antenna, but you can receive an



          13   information signal on a cable, and that would be an



          14   information signal that may have a modulation carrier



          15   that's in it.



          16   BY MR. MAGEE:



          17        Q.  Okay.  And claim 18, because it uses the term



          18   information signal, encompasses your situation described



          19   as where you receive an information signal on a cable



          20   that may have a modulation carrier in it, correct?



          21        A.  To be clear, claim 18 describes down conversion



          22   of an information signal.  So you -- you'd have to have



          23   some signal with that information to do the down



          24   conversion of the signal, but it's -- does not specify



          25   what type of signal it's receiving.
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           1        Q.  Okay.  And step three of claim 18 is,



           2   Electrically coupling the information signal to a first



           3   capacitor and the inverted information signal to a second



           4   capacitor, correct?



           5        A.  That is the -- the labeled third step in claim



           6   18.



           7        Q.  Okay.  And step 6204 figure 62 is, Electrically



           8   couple the RF information signal to a capacitor, correct?



           9        A.  That's what 6204 says.



          10        Q.  Okay.  Are -- are you interpreting any



          11   difference between electrically coupling the information



          12   signal to a first capacitor and electrically couple the



          13   RF information signal to a capacitor?



          14            MS. LEPORE:  Objection.  Form.



          15            THE WITNESS:  I read the third step in claim 18



          16   as, Electrically coupling information signal to a first



          17   capacitor and the inverted information signal to a second



          18   capacitor.  So that's the claim.



          19            6204, as you read it, has the same words --



          20   that's not correct.



          21            It has some of the same words, but the claim



          22   element has a first capacitor, second capacitor,



          23   references information.  And 6204 doesn't describe the



          24   first and the second, and it refers to it as RF



          25   information.
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           1            So there's differences, but you know, they have



           2   similar words.



           3   BY MR. MAGEE:



           4        Q.  Okay.  Are you reading electrically coupling in



           5   paragraph 18 to be different than electrically couple in



           6   figure 62?



           7            MS. LEPORE:  Objection.  Form.



           8            THE WITNESS:  I think there's two pieces to



           9   that.  I think the first one is, electrically coupling is



          10   a construed term.  So I would, you know, interpret that



          11   as the claim construction is indirectly or directly



          12   connecting such that the electrical signal can flow



          13   between.  That's the first -- that's how I understand



          14   that.  Coupling, I think you were saying, is electrically



          15   couple different than electrically coupling.  The -- I'm



          16   not an English major.  The difference between couple and



          17   coupling, I think -- I don't see a specific difference.



          18   It's just how the grammar is in the different writing of



          19   the two pieces.



          20   BY MR. MAGEE:



          21        Q.  Okay.  In step four of claim 18 is, Controlling



          22   a charging and discharging cycle of the first and second



          23   capacitors with first and second switching devices



          24   electrically coupled to the first and second capacitors,



          25   respectively.
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           1            Do you see that?



           2        A.  I'm in step four in claim 18.



           3        Q.  Okay.  And step 6206 of figure 62 is, Control a



           4   charging and discharging cycle of the capacitor with a



           5   switching device electrically coupled to the capacitor.



           6            Do you see that?



           7        A.  I do see 6206.



           8        Q.  Okay.  Do you interpret controlling a charging



           9   and discharging cycle of the first capacitor to be



          10   different than controlling a charging or discharging



          11   cycle of the capacitor?



          12            MS. LEPORE:  Objection.  Form.



          13            THE WITNESS:  Once again, I look at 18.4 and its



          14   controlling the charging and discharging of two



          15   capacitors, a first capacitor and a second capacitor.  It



          16   also has a first and a second switching devices coupled



          17   to the capacitors.



          18            6206 is not -- does not reference the first and



          19   a second switch or a first or a second capacitor.



          20   BY MR. MAGEE:



          21        Q.  Do you -- are you interpreting the step of



          22   controlling a charging and discharging cycle differently?



          23            MS. LEPORE:  Objection.  Form.



          24            THE WITNESS:  I believe controlling a charging



          25   and discharging cycle is, once again, a term I outlined
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           1   in my claim construction section.  I would not apply



           2   different construction to 6206 for controlling a charging



           3   and discharging cycle than I would to claim 18.4.



           4   BY MR. MAGEE:



           5        Q.  Okay.  Step five of claim 18 is, Performing a



           6   plurality of charging and discharging cycles of the first



           7   and second capacitors to generate first and second down



           8   converted information signals across first and second



           9   impedance devices, respectively.



          10            Do you see that?



          11        A.  I do see that as step five in claim 18.



          12        Q.  Okay.  And step 6208 of figure 62 is, Perform a



          13   plurality of charging and discharging cycles of the



          14   capacitor, thereby forming a down-converted information



          15   signal.



          16            Do you see that?



          17        A.  I do see 6208, yes.



          18        Q.  Okay.  Is your understanding, Perform -- strike



          19   that.



          20            Are you interpreting, Performing a plurality of



          21   charging and discharging cycles of the first capacitor



          22   different from perform a plurality of charging and



          23   discharging cycles of the capacitor?



          24            MS. LEPORE:  Objection.  Form.



          25            THE WITNESS:  So I look at claim 18 step five.
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           1   I look at the whole limitation, Performing a plurality of



           2   charging and discharging cycles of the first and second



           3   capacitor to generate a first and second down-converted



           4   information signals across a first and second impedance



           5   devices.



           6            So step five has all the words I just read.  I



           7   think your question might be, am I interpreting



           8   performing a plurality of charging and discharging



           9   cycles, those words, would, I think, have a different



          10   meaning in the claim than they do in 6208, I don't think



          11   they -- they would.  I'd interpret it with the same



          12   construction I put my construction section for charging



          13   and discharging cycles.



          14   BY MR. MAGEE:



          15        Q.  Okay.  And I know it's a little hard to keep all



          16   these parts together, but in column 49 of the '342



          17   patent, it states that method 6200 is described with



          18   reference to the embodiment illustrated in figure 16O,



          19   correct?



          20        A.  Yes.  That is -- yeah, 16O.  Not 160.



          21        Q.  Yes.  16 and the letter 0.



          22        A.  Yes.



          23        Q.  If we could look at figure 16O --



          24            MS. LEPORE:  Counsel, we're coming up on an



          25   hour.  Is now a good time to take a break?
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           1            MR. MAGEE:  Sure.  We can take a break here.



           2   I'm assuming we're off the record.



           3       (A recess was held from 10:09 a.m. to 10:23 a.m.)



           4            MR. MAGEE:  On the record.



           5            MS. LEPORE:  We're on the record again.



           6            MR. MAGEE:  Yeah.  They don't have a signing on



           7   and off like they do with the video.



           8   BY MR. MAGEE:



           9        Q.  Okay.  Dr. Ricketts, did you talk to anyone



          10   during your break?



          11        A.  I had a quick call with Taylo -- Taylor --



          12   sorry -- just to check on logistics and timing of taking



          13   the breaks.



          14        Q.  Okay.  And you didn't discuss the substance of



          15   your testimony?



          16        A.  No.



          17        Q.  Is that right?



          18        A.  That's correct.



          19        Q.  Okay.  Turning back to the '342 patent, claim



          20   18, is that covering an energy transfer system or method



          21   of down converting electromagnetic signal using an energy



          22   transfer system?



          23            MS. LEPORE:  Objection.  Form.



          24            THE WITNESS:  I believe in my declaration in



          25   section 10C, starting on paragraph 171, I address that

�



                                                                       41





           1   claims 19 through 21 are directed to an energy transfer



           2   system, and I give my explanation below in that section.



           3   BY MR. MAGEE:



           4        Q.  Okay.  And I think we were going to turn to



           5   figure 160 of the '342 patent.  Let me know when you're



           6   there.



           7        A.  I am at figure 16O.



           8        Q.  Okay.  On the left side of the figure 16O,



           9   there's a node labeled 1642, and it's also labeled



          10   carrier (plus).



          11            Do you see that?



          12        A.  I do see 1642.



          13        Q.  Okay.  Is that the RF information signal?



          14            MS. LEPORE:  Objection.  Form.



          15            THE WITNESS:  I think the patent describes in



          16   16O, the RO signal is electrically coupled to the carrier



          17   (plus) port of the receiver 1602, and I think you've



          18   identified the plus as terminal 1642.  And it says



          19   carrier (plus).



          20   BY MR. MAGEE:



          21        Q.  Okay.  And the -- the RF signal electrically



          22   coupled to the carrier (plus) port of receiver 1602, is



          23   it your understanding that that's the RF information



          24   signal?



          25            MS. LEPORE:  Objection.  Form.

�



                                                                       42





           1            THE WITNESS:  I think a POSITA would understand



           2   a carrier is a carrier signal that carries an information



           3   signal.  That's what it would do.



           4   BY MR. MAGEE:



           5        Q.  Okay.  And the inverted RF information signal is



           6   coupled to the carrier (minus) port labeled 1644; is that



           7   right?



           8        A.  So the patent describes for receiver 1602,



           9   received RF signal is inverted, for example, using an



          10   inverter shown in figure 17.  And the inverted RF signal



          11   is coupled to the carrier port (minus) -- carrier



          12   negative the port.  And figure 160 node 1644 is the



          13   carrier (minus).  So I think that refers to that node.



          14   And then of course, figure 17 describes, you know, common



          15   signal ended balanced conversion using a balance, for



          16   instance, for RF and carrier signals.



          17        Q.  Okay.  And the inverted RF signal coupled to the



          18   carrier negative port, that's the inverted RF information



          19   signal, correct?



          20            MS. LEPORE:  Objection.  Form.



          21            THE WITNESS:  The received RF signal is



          22   inverted, and the inverted RF signal is coupled to



          23   carrier (minus) port which is labeled 1644 in figure 160.



          24   BY MR. MAGEE:



          25        Q.  Do you understand that to be the inverted RF
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           1   information signal or a different signal?



           2            MS. LEPORE:  Objection.  Form.



           3            THE WITNESS:  I think the specification



           4   describes the RF signal as inverted, and we described the



           5   carrier would be carrier containing the information.  So



           6   I -- I -- I think, yes, I would understand carrier



           7   (minus), as described for the figure 16O, to be the



           8   inverted -- I'm sorry -- the inverted carrier R



           9   information signal.  And you know, as explained, for



          10   instance, by figure 17, which shows you going from a



          11   single into a differential wave form to create a plus and



          12   a minus.



          13   BY MR. MAGEE:



          14        Q.  Okay.  And 1608 in figure 16O, that is the



          15   switching device coupled to the first information signal,



          16   correct -- or the RF information signal, correct?



          17        A.  The switching device electrically coupled to the



          18   capacitor is used to control the charging and discharging



          19   cycle of the capacitor.  1608 would be the switching



          20   device that would allow the coupling of information onto



          21   the storage capacitor.



          22        Q.  Okay.  And as illustrated in figure 16O, switch



          23   1608 is located between the bias node and one of the



          24   terminals of the capacitor, correct?



          25        A.  Yes.  The switch 1608 is between bias, which
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           1   would be a virtual ground for the differential system,



           2   and the capacitor 1604.



           3        Q.  Okay.  And 1620 is the impedance device coupled



           4   to the first capacitor, corrects?



           5        A.  The specification describes, in figure 16O, the



           6   carrier signal writing on the down converted signal is



           7   removed using the amplifier 1620 and 1624.  That's the



           8   functional description that the specification has for



           9   1620.



          10        Q.  Okay.  And claim 18 requires performing a



          11   plurality of charging and discharging cycles of the first



          12   and second capacitors to generate first and second



          13   down-converted information signals across first and



          14   second impedance devices, respectively, correct?



          15            MS. LEPORE:  Objection.  Form.



          16            THE WITNESS:  Yes.  I believe that's a correct



          17   reading of that limitation.



          18   BY MR. MAGEE:



          19        Q.  Okay.  So is 1620 the first impedance device



          20   described in claim 18?



          21            MS. LEPORE:  Objection.  Form.



          22            THE WITNESS:  So in figure 16O, the filter is



          23   drawn as an input resistance.  So it would have a -- it



          24   would be an impedance on that node.



          25   //
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           1   BY MR. MAGEE:



           2        Q.  And just to be clear, we're talking about the



           3   node that's sent to the negative terminal of the



           4   amplifier shown in 16O; is that right?



           5        A.  Understand for clarity, so in the upper right,



           6   there's an amplifier triangle with a minus sign.  And



           7   between the capacitor 1604 and the negative input to the



           8   amplifier, there's a resister that's not labeled.  But



           9   yes, that resister would be an impedance on the output of



          10   the switch in the capacitor.



          11        Q.  Okay.  That node that we were just talking



          12   about, is that a high PS node or a low PS node?



          13        A.  In the context of claims 19 where we're talking



          14   about significant discharge, that would have to be a low



          15   impedance load, if -- if that was a load, in -- in that



          16   the patent specification doesn't describe those resister



          17   values.  It just describes it as a filter.



          18        Q.  Okay.  But in the context of claims 19, that



          19   would have to be a low impedance load; is that correct?



          20        A.  Claims 19 and further describe charges, for



          21   instance, between 6 and 50 percent, and you would need a



          22   low impedance load to -- to do such a discharge.  A



          23   POSITA would understand that.



          24        Q.  Okay.  And going back to column 49, in the



          25   section starting on line 30 describing figure 62 and
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           1   figure 16O, are you there?



           2        A.  Yeah -- yes, column 49.



           3        Q.  Okay.  Starting around line 39, there's a



           4   sentence that starts, In embodiments, the RF signal may



           5   be amplified using a low noise amplifier and/or filtered



           6   after it is received.



           7            Do you see that?



           8        A.  I do see that sentence.



           9        Q.  Okay.  The low noise amplifier and/or optional



          10   filters are not illustrated in fixture -- figure 16O,



          11   correct?



          12        A.  They are not illustrated in figure 16O.



          13        Q.  Okay.  In the embodiments where there would be a



          14   noise amplifier or filter, that would be before the RF



          15   information signal is received at carrier (plus) or



          16   carrier (minus) in figure 16O, correct?



          17            MS. LEPORE:  Objection.  Form.



          18            THE WITNESS:  I'm sorry.  Is there a specific



          19   figure you're referring to?  Because we just discussed it



          20   wasn't in 16O.



          21   BY MR. MAGEE:



          22        Q.  Yeah.  Let me -- let me re-ask my question.



          23   Perhaps it was confusing.



          24            In the embodiment where the RF information



          25   signal is amplified with a low noise amplifier or
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           1   filtered with a filter, those components would be before



           2   the RF information signal is received at carrier (plus)



           3   in figure 16O, correct?



           4            MS. LEPORE:  Objection.  Form.



           5            THE WITNESS:  So I think we're not talking about



           6   a specific embodiment or figure in the patent, but in



           7   general, in an RF system, you have an antenna, and the



           8   antenna can have filtering, and it can have



           9   amplification.  And then you get an RF information signal



          10   out of those, and then, typically, in the systems they go



          11   to mixers down conversion after that.



          12   BY MR. MAGEE:



          13        Q.  Okay.  And what we're looking in figure 16O,



          14   that's the -- in box 1602, that's the mixer you were just



          15   referring to, correct?



          16        A.  The -- I believe the patent uses a more precise



          17   term.  So I should -- I should refer to that.  Just a



          18   moment.  I believe the patent refers to, in general,



          19   1662 -- 1602 as a receiver.  And you know, from the many



          20   embodiments here, we would understand that this switching



          21   is creating a down-converted signal.  So it is receiving



          22   that -- I used the word mixer.  I'm just corrected to



          23   it's a receiver, as described in the specification, but



          24   it creates a down-converted version of the signal.



          25        Q.  Okay.  So as you described it, in general, in an
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           1   RF signal, you can have an antenna, and the antenna can



           2   have filtering and it can have amplification, and then



           3   you get an RF information signal out of those.  And then,



           4   typically, in the systems, they go to mixers for down



           5   conversion after that.



           6            Would it -- that also apply to the receiver



           7   1602?



           8            MS. LEPORE:  Objection.  Form.



           9            THE WITNESS:  So maybe just to restate for



          10   clarity, an antenna, could have some filtering after the



          11   antenna, could have an amplifier.  After that, it -- we



          12   have an RF information signal that could pass through a



          13   cable, any kind of interconnect, and then it would get to



          14   a receiver.  And one of the functions of the receiver is



          15   to down convert the signal, and 1602 is a down-converting



          16   signal -- I'm sorry -- is a receiver, and one of the



          17   functions of the receiver is to down convert.



          18   BY MR. MAGEE:



          19        Q.  Okay.  Got it.  Why don't we put this aside for



          20   the moment and turn back to your declaration, if that's



          21   okay.



          22        A.  I'm back to Exhibit 2021, my declaration.



          23        Q.  Okay.  I want to go down quite a bit to page



          24   139, and -- and more specifically, paragraph 418.



          25        A.  I am at paragraph 418.
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           1        Q.  Okay.  And I believe, in this section, we're



           2   generally talking about the simulation of the circuits in



           3   DeMaw, and I believe figure 1 referenced in paragraph 418



           4   are -- is your figure of simulations performed on the



           5   circuits of DeMaw; is that correct?



           6        A.  The -- in paragraph 418, the reference figure 1



           7   (below) refers to the figure just below it, and it has a



           8   caption, Figure 1, voltage across C4 and C5.



           9        Q.  Okay.  And figure 1 is simulation results that



          10   you generated, correct?



          11        A.  They are Dr. Galton's simulation files.  So I



          12   took his files as he delivered them and I hit run, and



          13   this is date from that run of his files.



          14        Q.  Okay.  And just to be a little bit more precise,



          15   the visualization of this data is something that you



          16   performed, correct?



          17        A.  The plotting of this is -- I believe this was



          18   done in Excel.  So I ran the simulation, got the data,



          19   exported the data in a format that Excel could read, and



          20   then plotted the data to show a full cycle of a modulated



          21   IF signal.



          22        Q.  Okay.  What is a full cycle of a modulated IF



          23   signal?



          24        A.  So we have a carrier, and then we have a



          25   modulation.  And so, that modulation is a slowly varying
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           1   information signal, if you will, on that carrier.  And in



           2   the simulation, you could see the information signal was



           3   varying with a period much wider than the RF.  And so, I



           4   looked to take one whole section of that variation, and



           5   that's what I plotted in -- at the bottom of figure --



           6   I'm sorry -- at the bottom of 418 -- the figure --



           7   paragraph 418.



           8        Q.  Okay.  And it looks like, in these figures --



           9   actually, let me ask it differently.



          10            The X axis in these figures is time, correct?



          11        A.  That is correct.



          12        Q.  Okay.  What is the Y axis in these figures?



          13        A.  That would be voltage on the capacitor.



          14        Q.  Okay.  And the -- and the units are in volts?



          15        A.  That is correct.



          16        Q.  Okay.  So if I'm reading these figures



          17   correctly, the range of values ranges from,



          18   approximately, 10.25 volts to, approximately, 13.5 volts;



          19   is that right?



          20        A.  So my appendix has the actual data ranges for



          21   quite a few runs, but specifically to the image that



          22   we're looking at, looking at the voltage on C4, I think



          23   what you said is, approximately, correct.  I -- I -- it's



          24   approximately 10.25 to 13.5.



          25        Q.  Okay.  And it's centered around 12 volts; is
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           1   that right?



           2        A.  That is correct.  That's the value that is in



           3   Dr. Galton's simulation.



           4        Q.  Okay.  And that's the bias voltage; is that



           5   right?



           6        A.  So this is a capacitor in RF output systems.  So



           7   I don't -- I don't know that I would call that a bias.



           8   Usually we call bias for devices, but I -- I think you



           9   could say 12 volts is the average voltage, and it's set



          10   by, I believe, in Galton simulation, a voltage source



          11   somewhere that -- let me just -- let me just be more



          12   specific.



          13        Q.  Sure.



          14        A.  So there's a voltage supply, V supply, in



          15   Dr. Galton's simulation, and that is going to set the



          16   average value on C4 and C5.



          17        Q.  Okay.  Okay.  So there's a voltage supply in



          18   Dr. Galton's simulation that sets the average value on



          19   the capacitors to 12 volts and then it varies around that



          20   average; is that right?



          21        A.  The supply voltage 12 is there, and you can see



          22   from the data that it is averaged around that -- averaged



          23   around 12 volts.



          24        Q.  Okay.  But it's -- you -- the data you've shown



          25   here in figure 1, that's just a subset of the complete
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           1   data, correct?



           2        A.  It is the complete data over a cycle of the



           3   modulation.  So when you view this, you'll see this



           4   repeated many times.  So this is meant to show the



           5   section that's repeated many times so that we're



           6   capturing, if you will, all the variations in this



           7   cycle -- in this modulation -- information modulation



           8   cycle.



           9        Q.  So let me -- let me re-ask it because I think I



          10   was imprecise.



          11            What you've shown here is the complete set of



          12   data for a subset of the total time that the simulation



          13   runs, correct?



          14        A.  The plot here --



          15            MS. LEPORE:  Objection.  Form.



          16            THE WITNESS:  The plot here shows, it looks



          17   like, from 200 to 201 microseconds.  So that's that



          18   portion of time.  And that would be a subset of time of



          19   the simulation.



          20   BY MR. MAGEE:



          21        Q.  Okay.  At any point in the total simulation,



          22   does the voltage vary outside of this range?



          23            For instance, does it go all the way down to



          24   zero volts, or does it go up to 24 volts or anything like



          25   that?
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           1        A.  So if we look at -- I'll just reference you -- I



           2   think you realize it's there.



           3            In appendix B -- so first off, that paragraph we



           4   were just referring to, which I believe is - is it 144?



           5        Q.  Yes.



           6        A.  418.



           7        Q.  418.  Got it.



           8        A.  In 418, that's a data where I'm showing a time



           9   range.  And then in 419, I show a zoom in so that you can



          10   see what the wave form looks like and how you can



          11   calculate percentages.  So that's just the data that's in



          12   that time range.  And then in appendix B, I have a full



          13   list of simulations over a much broader simulation time



          14   there for all of the different cases.



          15        Q.  Okay.  So appendix B -- the data in appendix B



          16   is greater than what is illustrated in figure 418; is



          17   that right?



          18        A.  I'd have to -- I'd have to check the data file



          19   to see exactly the number of points, but if we -- you



          20   know, if I just look at, for instance, the first -- the



          21   first on page --- I think it's 182, the time starts at



          22   ten microseconds, and it goes to -- I think this would be



          23   20 microseconds.  So that would be approximately 20 --



          24   let me go back -- yes.  Took me about twice as long.



          25            So figure below 418 is, approximately, let's
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           1   see, two times five, minus six -- I think that's one



           2   microsecond.  I'd have to -- I think I have 200



           3   microseconds to 201 microseconds.  So the data in the



           4   appendix is -- is longer.



           5        Q.  Okay.  Now I feel like I might have been



           6   imprecise in this.  I understand that appendix B has



           7   the -- actually, let me rephrase this.



           8            Is appendix B the complete set of results from



           9   Dr. Galton's simulations?



          10        A.  I think I'd have to be a little bit more precise



          11   in that you can run a simulation forever, for as long as



          12   you want, for hours, and this simulation only runs for as



          13   long as the data points that are listed there.



          14            So you could run the simulation longer, and



          15   these data points are just those of the simulation period



          16   that capture the data for, but they -- they cover many



          17   cycles of that information signal.



          18        Q.  Okay.  And I think you said earlier that the



          19   data goes for, approximately, 20 microseconds.



          20            And what's graphed in paragraph 14 is,



          21   approximately, one microsecond; is that right?



          22        A.  The -- yes.  The time scale in 418 starts at 200



          23   microseconds and ends at 201 microseconds, if I read that



          24   correctly.  And then appendix 35, by way of example, just



          25   the first one starts at 10 microseconds and runs to
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           1   approximately -- looks like that might be -- I just want



           2   to get it correctly -- I think it might be 12



           3   microseconds, 11.99, I think, is the last data point in



           4   appendix B labeled fig 5_revise_DeMaw.



           5        Q.  Okay.  So paragraph 418 starts at 200



           6   microseconds and ends at 201 microseconds.  So it's,



           7   approximately, one microsecond.



           8            And then appendix B starts at 10 microseconds



           9   and ends at 12 microseconds; is that right?



          10        A.  Just a moment.  So figure 2, after paragraph



          11   419, has a zoom in so you can see the timing a little



          12   better where you can see the actual RF clock and you can



          13   see the clock in the wave form on there.



          14            But I think your question was on appendix B.



          15   The first table starts at 10 microseconds.  That's



          16   correct.  And then it ends at 11.9 microseconds at the



          17   end of the table, which would be on page 184.



          18        Q.  So that's, approximately, 1.9 microseconds



          19   across that table; is that correct?



          20        A.  That would be 1.9 microseconds.  That's correct.



          21   And that's to capture one cycle of the modulated signal.



          22        Q.  So sorry.  I just want to be clear.  I think you



          23   said earlier that figure 418 covers one full cycle of the



          24   modulated signal?



          25        A.  Yep.  Thank you.  That -- that was incorrect.
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           1   It was to capture additional data.  So it captures 2



           2   microseconds, as opposed to the first one that's just one



           3   microsecond, so that we'd have a second cycle to look at.



           4        Q.  Okay.  Why did you capture this second cycle?



           5        A.  In a perfect world, I could have run the



           6   simulation forever and captured millions or billions of



           7   points.  As you can see from appendix B, I did



           8   calculations for all the simulations listed.  And so,



           9   this is just a simulation practicality of getting the



          10   data in and taking the measurements.  And so, I felt like



          11   covering the site -- covering the information cycles



          12   would cover the -- the -- if you will, the signals, both



          13   the RF and the information that rides on the RF over, at



          14   least -- in this example, it looks like two cycles of



          15   that.



          16        Q.  How long did it take to run this simulation to



          17   cover two cycles?



          18        A.  I don't recall.  You do have to run it, export



          19   it, and then the methodology that I used is shown in



          20   paragraph 419.  So I wanted to have something that was



          21   clearly able to see the methodology.  So I captured it



          22   into Excel, and then -- sorry.  Took the data.  I found



          23   the points using a mat lab script, and then I plotted it



          24   to show this and then also calculate the rise and fall



          25   times in mat lab.
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           1        Q.  Going back down to appendix B, why does the time



           2   start at 10 microseconds as opposed to 0?



           3        A.  Well, this is a, you know, full transistor level



           4   simulation.  So you know, everything starts off, and then



           5   circuits wake up.  And so, I picked a period that -- when



           6   it was operating in its normal operation, which would be



           7   after a wake-up period.



           8        Q.  Okay.  So this was intended to capture the



           9   normal operation period, not, sort of, the transient



          10   wake-up period; is that right?



          11        A.  Yeah.  Any circuit is going to have some



          12   practicality when it starts up.  It's not -- not the



          13   intended operation.  I think maybe that's a better way to



          14   say it is -- when circuits start up, they're not



          15   operating as intended.  And at 10 microseconds, a POSITA



          16   would understand, Okay, the circuit is now operating



          17   as -- as its intended to operate, and that's where I



          18   analyzed it.



          19        Q.  Okay.  And I'm just looking -- I'm on page 186.



          20   I'm just looking at one of the tables.



          21            What is, Percentage cap one?



          22        A.  Okay.  Just a moment.  So in paragraph 408 and



          23   409, I describe percent discharge as the charge discharge



          24   during the period the switch is open divided by the total



          25   charge stored at the beginning of the discharge period.
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           1   So that would be percent charge of the total charge.  And



           2   Q equals CV, and you can go through some of the math,



           3   which you, basically, can rate this percent discharge in



           4   terms of the voltages.  And if you could just refer me to



           5   page before just so I could go --



           6        Q.  I'm just on the page 186, the table along page



           7   186.



           8        A.  Sure.  Yeah.  And so, there's two capacitors in



           9   DeMaw.  I think, perhaps, if that causes any confusion,



          10   there's only two capacitors we're discussing in DeMaw.



          11        Q.  Understood.



          12        A.  I call them cap one and cap two.  And so, what I



          13   do is I look at the discharge values when the switch is



          14   off.  And so, that's when the LO is high.  That was the



          15   same methodology that -- let me restate that.



          16            Dr. Galton said the switch is off when the LO is



          17   high.  I disagree with that for the reasons that are in



          18   my report, but using the methodology that he had of,



          19   Okay, it's proper to measure when the LO is high, I then



          20   measured the capacitor voltages.  And so, I looked at the



          21   difference of the capacitor voltages while -- while the



          22   LO was high, and then I calculated the percent change.



          23   And so, a negative was a discharge and a positive was a



          24   charge, and I explained in my report why these capacitors



          25   could have a charge -- a positive percent change due to
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           1   the output filter on -- that DeMaw uses.



           2        Q.  Okay.  And so, just to stay on page 186 for a



           3   moment, I believe the very first line percentage cap one



           4   is 6.4481.  I know it's a little small.



           5        A.  That is the number that's there.



           6        Q.  Okay.  And that indicates that it charged



           7   6.4481 percent; is that right?



           8        A.  Those -- those columns are intended to be in



           9   percent.  Yes.



          10        Q.  Okay.  And if we just look down one, two,



          11   three -- ten rows, percentage cap one is negative 0.26 --



          12   I got to scroll down.  Sorry.



          13            If we go down ten rows, percentage cap one is



          14   negative 0.26328, correct?



          15        A.  I -- I do see that number value, approximately,



          16   ten rows down.  I'm sure you're correct.  I didn't count.



          17        Q.  Okay.  And just that value is indicating that it



          18   discharged .26328 percent, correct?



          19        A.  Once again, the columns are in percent, and a



          20   negative means discharge.



          21        Q.  Okay.  How did you originally choose 1.9



          22   microseconds as the amount of time to run the simulation?



          23            MS. LEPORE:  Objection.  Form.



          24            THE WITNESS:  To be clear, it's 1.9999.  So I



          25   believe I chose 2 microseconds.  It's just -- the point

�



                                                                       60





           1   before it repeats is -- is 1.99.  So we'll say 2



           2   microseconds for the charts that we've been looking at in



           3   the appendix.



           4            Well, in 418, I plotted -- I looked at the



           5   signal and I looked at the variation of the modulation of



           6   the carrier, and I saw that the modulation was over a



           7   microsecond.  It would repeat after that.  And so, I



           8   chose twice that for, you know, a practicality of



           9   gathering data for what would be dozens of simulations



          10   and then analyzing those.  So that's -- that's how I came



          11   to the 2 microseconds.  So I'd have two of the repeating



          12   cycles of the information signal shown in 418.



          13   BY MR. MAGEE:



          14        Q.  Okay.  And you had to run the simulation in



          15   order to generate the figure in 418, correct?



          16        A.  The figure in 418 is from the -- is from the



          17   data exported from the simulator.  So yes, you'd have to



          18   run the simulation and then you'd export the data and



          19   then you'd analyze the data.



          20        Q.  Okay.  So you -- you ran the simulation, export



          21   the data, analyze the data, and then determine that a



          22   full cycle of modulated IF signal is, approximately, 1



          23   microsecond, correct?



          24        A.  I -- I don't think, as you stated that, it's



          25   correct.  In the simulator, I viewed the wave form, and
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           1   then I saw where one -- one information cycle was.  And



           2   then I said, Okay.  That's a microsecond.  And then I



           3   exported data for all of the others and I exported two of



           4   those cycles or 2 microseconds.  So the -- the



           5   identification of this modulation of the carrier was done



           6   in this simulation, and then I just exported data for



           7   that for the points that I analyzed.



           8        Q.  So how long did you run this simulator for when



           9   you first viewed the wave form?



          10            MS. LEPORE:  Objection.  Form.



          11            THE WITNESS:  I viewed -- I -- I ran the



          12   simulator so that I was -- could see from the results



          13   well past the start-up period of the circuit when it



          14   starts at zero and I could see the information signal



          15   had -- basically, the circuit was operating as it's



          16   intended, and that would have been well beyond the time



          17   shown here.  I don't recall the exact time, but I do



          18   recall that, you know, the period continued on and that's



          19   how I could determine that it was operating in its



          20   intended mode because the wave forms were not changing.



          21   BY MR. MAGEE:



          22        Q.  Okay.  And then based on that, you chose the two



          23   microsecond simulation time for the results, that's



          24   correct?



          25        A.  Based on that simulation, I identified the
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           1   repeating pattern.  And from that, I said, the one I've



           2   shown here is 1 microsecond, and I collected twice as



           3   many.  So I get two of those cycles at 2 microseconds.



           4        Q.  If you had already identified that the cycle



           5   would repeat at 1 microsecond, why bother with 2



           6   microseconds?



           7            MS. LEPORE:  Objection to form.



           8            THE WITNESS:  It's just to capture more -- more



           9   data, but there's a limit on how much more data you



          10   can -- you can capture.  And so, you know, I could have



          11   ran it for a millisecond and captured all the data.  So I



          12   chose a representative time that maps the cycles of the



          13   information signal, and that's where I got 2



          14   microseconds.



          15   BY MR. MAGEE:



          16        Q.  But in general, you'd want to capture more data



          17   within the reasonable limits on the amount of time to run



          18   the simulation, correct?



          19            MS. LEPORE:  Objection.  Form.



          20            THE WITNESS:  Once again, the -- the signal was



          21   repeating.  So I wanted to capture two cycles to show



          22   what was going on in those two cycles.  Those two cycles



          23   repeat.  I could have captured more data, but like I



          24   said, there's -- you know, you could spend your -- a very



          25   long time doing simulations.  So I looked for one that
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           1   would represent the normal operation of the circuit,



           2   identified a cycle in 418, and then I said, Okay, I'm



           3   going to take over two of those cycles, and that's what I



           4   took for each simulation.



           5   BY MR. MAGEE:



           6        Q.  Did you ever capture more than two cycles, for



           7   example, three or four?



           8        A.  I think to be precise on the word capture, I



           9   think the simulator has a binary file it stores its data



          10   in.  When you export, you can export just the number of



          11   points that you want.  So that's what I exported.



          12        Q.  Okay.  Did you ever export more than two cycles?



          13        A.  I don't recall ever exporting more than two



          14   cycles.



          15        Q.  Okay.  So you didn't check the data for more



          16   than two cycles to make sure that it repeats, correct?



          17            MS. LEPORE:  Objection.  Form.



          18            THE WITNESS:  I did check in that I evaluated



          19   the simulations as -- when it was operating as it's



          20   intended to operate and I checked for the two cycles -- I



          21   checked -- I checked the simulation results for multiple



          22   cycles and the simulator.  I then exported just two



          23   cycles.



          24   BY MR. MAGEE:



          25        Q.  What sort of evaluation did you perform on the
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           1   simulations when it was operating?



           2            MS. LEPORE:  Objection.  Form.



           3            THE WITNESS:  Well, I plotted the voltage on the



           4   capacitors.  So that's one thing I did.  In, I believe,



           5   other parts of my declaration, and I show plots of the



           6   operation.  So I checked the voltages and currents, make



           7   sure they all look like I would expect them to, the



           8   simulation is working correctly.  And I think -- you



           9   know, that's step one.  When you start up simulation,



          10   make sure the simulation is working as you think it



          11   should.  Check currents and voltages and nodes.  And I



          12   would do that almost every time I simulated.  In fact,



          13   I'd say every time I simulated.  But here, I would just



          14   export the data from these two nodes.



          15   BY MR. MAGEE:



          16        Q.  How did you choose the two nodes?



          17        A.  I believe Dr. Galton identified C4 and C5.  This



          18   is with reference to his DeMaw in fig one.  And so, he



          19   identified these as a first capacitor and a second



          20   capacitor.  And so, that's why I captured the voltages on



          21   those two capacitors because those are the two he



          22   identified as the capacitors that were discharging.



          23        Q.  I see.  I'm sorry.  I think I misunderstood.



          24        A.  Sorry.



          25        Q.  No.  It's okay.  That makes sense.
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           1            I guess my question is slightly different -- or



           2   my question is different.



           3            How did you determine what start time to export



           4   the data for?



           5            Like why is it 10, I think it was microseconds,



           6   as opposed to 20 or 18 or 5?



           7        A.  We, I think, discussed previously, when circuits



           8   start up the node voltages aren't where they're intended



           9   to be -- so there's a startup/wake-up time -- and so, I



          10   looked for when that wake-up time ended, and then I saw



          11   the repeating pattern.  And then -- so that's when I



          12   captured the data was when it was operating as intended.



          13   And your question may -- may be, Well, how do you know



          14   you captured the exact full cycle.  That's one of the



          15   reasons why I wanted to do 2 microseconds.  That way



          16   there was no discussion of, Did I start a few



          17   microseconds too soon or too late because I would have



          18   captured it all over the two cycles.



          19        Q.  What the significance in capturing the full



          20   cycle?



          21            MS. LEPORE:  Objection.  Form.



          22            THE WITNESS:  The purpose was to show the states



          23   of charge and discharge.  And so, the simulation is



          24   periodic.  And so, we've got, you know, some RF carrier;



          25   some LO carriers; we've got, as a result, information
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           1   signals.  So we wanted to capture all of the behavior of



           2   those signals.  And so, that's why I looked for, if you



           3   will, the lowest frequency of the repeating information.



           4   And that's why I looked at 418, for example -- what's



           5   plotted in 418 paragraph.



           6   BY MR. MAGEE:



           7        Q.  Okay.  I think you said, earlier, that, in your



           8   declaration, you have plots of the simulator as it was



           9   operating; is that correct?



          10        A.  I have to read back the exact words, but in my



          11   declaration, I have simulation results.  I believe I



          12   state in my declaration that I reran the simulations.



          13   Dr. Galton provides lots of simulation results.  And so,



          14   I can -- you know, I looked at those simulation results.



          15   I looked at my simulation results to see that I was



          16   getting what Dr. Galton was seeing.



          17        Q.  Let me ask it a different way because, perhaps,



          18   I misunderstood.



          19            As I understood what you testified earlier, you



          20   ran the simulator, and you plotted the voltage and



          21   current in the simulator to observe that it was behaving



          22   as intended and then you later exported a subset of those



          23   results to analyze; is that accurate?



          24        A.  I simulated it, checked it.  What did I check it



          25   against?  Dr. Galton provided many, many simulation
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           1   results to say, This is how it should operate.  He -- his



           2   circuit.  I verified that, yeah, it's operating the



           3   way -- his results in the wave forms, and then I exported



           4   the data for the time period we discussed and then



           5   analyzed that.



           6        Q.  Okay.  And in your declaration, did you only



           7   provide the analysis for the data you exported?



           8            MS. LEPORE:  Objection.  Form.



           9            THE WITNESS:  I'm not sure I can answer that



          10   question.  Appendix B provides the data I've exported and



          11   analyzed.  Paragraph 418 has some data that I've



          12   analyzed.  So that's the data for the discharge.  I'm not



          13   sure if your question is more broadly trying -- not



          14   trying.  Sorry -- more broadly wanting to include wave



          15   forms.  Certainly, there's a lot of wave forms in my



          16   report.  But with respect to the discharge percentage



          17   calculations, that's appendix B and paragraph 418 and



          18   419.



          19   BY MR. MAGEE:



          20        Q.  Okay.  And paragraph -- figure 1 in paragraph



          21   418, that comes from the data exported in appendix B; is



          22   that right?



          23        A.  So 418 is described as paragraph 416.  I used



          24   DeMaw Sim fig 1.revised, and I computed the percentages



          25   for that.  So that's where that data comes from.  And
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           1   then appendix B starts with figure 5 revised DeMaw and



           2   then does all of the different -- different amplitudes.



           3        Q.  Sorry.  I just want to make sure I understood



           4   that correctly.  Fig 1 referenced in paragraph 418, you



           5   calculated that from Dr. Galton's results; is that right?



           6        A.  So just for clarity, in appendix B, I referred



           7   to the figure of the -- in Dr. Galton's second



           8   declaration, the one that he's using, and so, that you



           9   can match up my simulations for each one of those.



          10            So it's figure 5, for instance, and I think,



          11   actually, all of the -- all of the figures are labeled



          12   figure 5.  So there's different simulations.



          13            With respect to 418, Dr. Galton did a simulation



          14   where he used his original simulation with the -- let's



          15   just check this out.



          16            So DeMaw Sim fig 1 is his revised using this



          17   correct MOSFET -- correct JFETs, and that was what I used



          18   to run.  So to be clear -- I apologize.  If -- 418 is



          19   from Dr. Galton's simulations.  So it's from the native



          20   files that he produced.



          21        Q.  Okay.  So yeah.  So just other trying to be



          22   clear --



          23        A.  Yeah.



          24        Q.  -- figure 1 referred to in paragraph 418 of your



          25   declaration, is that your visualization of the native
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           1   files produced by Dr. Galton?



           2        A.  This is my dad data plotting of exported data



           3   from Dr. Galton's native simulation files.



           4        Q.  Okay.  Got it.



           5            And then appendix B is the exported data from



           6   your simulation -- your running of the simulation,



           7   correct?



           8        A.  I just want to be correct on this.



           9            All of the percent discharge plots are all using



          10   Dr. Galton's simulation files.  So paragraph 14 figure 1



          11   and all of the appendix.



          12        Q.  And appendix B was generated by using



          13   Dr. Galton's simulation files that you ran and then you



          14   exported the data that is captured in appendix B,



          15   correct?



          16        A.  The data in appendix B is exported from



          17   simulations of Dr. Galton's revised simulations.  That's



          18   correct.



          19        Q.  Okay.  I just want to be clear you ran the



          20   simulations of Dr. Galton's revised simulations used in



          21   appendix B, correct?



          22        A.  I ran all of Dr. Galton's revised simulations,



          23   and I'm not sure specific if there's a nuance in question



          24   B -- with appendix B.  That's what I'm trying to



          25   understand.
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           1        Q.  Yeah.  Sorry.  Just trying to be clear.



           2            Appendix B to your declaration --



           3        A.  Yes.



           4        Q.  -- has a number of tables of data.



           5        A.  It does.  Yes.



           6        Q.  Okay.  And you ran Dr. Galton's simulations, and



           7   the tables in appendix B are exports of data of



           8   Dr. Galton's simulation, correct?



           9            MS. LEPORE:  Objection.  Form.



          10            THE WITNESS:  So appendix B is exports of all of



          11   Dr. Galton's simulations.  They're from his files.  Yes.



          12   BY MR. MAGEE:



          13        Q.  Maybe I'm not asking this well.  I apologize for



          14   that.



          15            As I understood your testimony earlier, you ran



          16   Dr. Galton's simulations.  In the simulator, you



          17   confirmed that they appear to be operating as intended,



          18   and then you exported a subset of that data to a file.



          19   And those exports are what are those -- contained in the



          20   tables of appendix B; is that right?



          21        A.  I think maybe I understand your question better



          22   now.  I apologize.



          23            I ran all of Dr. Galton's simulations.  I



          24   exported data and I analyzed it for several of the



          25   simulations.  And then I -- if -- I apologize if I wasn't
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           1   getting this in your question before.



           2            I think you're asking is, did I prepare all of



           3   the tables -- let me rephrase that.



           4            Did I run the simulation and export the data for



           5   all of the tables?  I had an associate who works for me



           6   as a Ph.D., after I had done several of them, set up the



           7   format, I asked them to run the assimilations -- because



           8   there's quite a few -- and I prepared the tables and then



           9   I reviewed the tables once they were done, and then I put



          10   them in appendix B.



          11        Q.  Okay.



          12            MS. LEPORE:  Is now a good time to take a



          13   break>.



          14            MR. MAGEE:  Yeah.  We were going a little bit



          15   long there, but now is great.



          16            THE WITNESS:  Okay.  All right.  Thanks.



          17            MR. MAGEE:  Can I take, maybe, ten minutes this



          18   time?



          19            THE WITNESS:  Sure.



          20       (A recess was held from 11:26 a.m. to 11:45 a.m.)



          21            MR. MAGEE:  Back on the record.



          22   BY MR. MAGEE:



          23        Q.  Dr. Ricketts, if we could go back to your



          24   declaration and go all the way up to the section starting



          25   paragraph 49.
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           1        A.  Okay.  I am there.



           2        Q.  Okay.  Just a pretty simple question.  Paragraph



           3   50 and 51 look to be identical.  Was that just a typo



           4   or --



           5        A.  That looks like a cut-and-paste error.



           6        Q.  Okay.  All right.  I was just making sure there



           7   wasn't anything that you intend to be different between



           8   the two?



           9        A.  Right.  No.



          10            MR. MAGEE:  I actually have no further



          11   questions.



          12            MS. LEPORE:  We have no questions for the



          13   witness.



          14            THE REPORTER:  Before we go off the record, I



          15   have a rough draft order.  Did both sides need the rough



          16   draft?



          17            MS. LEPORE:  Yes, please.



          18            THE REPORTER:  I had a note for delivery on



          19   July 1st.  Is that still correct?



          20            MR. MAGEE:  Josh or Rishi, is that consistent?



          21            MR. GRISWOLD:  Yeah.  That works for us.



          22            MR. GUPTA:  That's right.



          23            MS. LEPORE:  If that's what you have down for



          24   us, too, then yeah.



          25        (Whereupon proceedings concluded at 11:47 a.m.)
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