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DEPCSI TION OF R JACOB BAKER, Ph.D., P.E
Cct ober 25, 2019

EXAM NATI ON

BY MR JONES:

Q Good nor ni ng.

A Good nor ni ng.

Q W' ve been through the sanme circus nmany
times, but again, it's Kevin Jones for ProMOS today.

Can you state your nane for the record.
A Russel, with one L, Jacob Baker.
Q And is it your understanding that you are

here today to testify about declarations that you

submtted related to the, 1'll call it '492 patent,
which is 6,163, 492?
A Yes.

Q And you submitted three decl arations
related to the '492 patent, correct?

A Yes.

Q And 1'Il just review a few of the basic
ground rules just basically to get themon the
record, although I know that you're well famliar
with them

The general format is that | would like to
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get answers to the questions | ask. And if you can
wait for me to conplete ny question before answeri ng,
the record will be nore clear. Okay?

A Yes.

Q And if you need a break at any tine, just

say so. |I'll generally take breaks every 60 or 90
m nut es.

A Ckay.

Q Is there any reason that you can't give

conpl ete and accurate testinony today?

A No.

Q | see you have sone papers in front of you.
Can you tell ne what they are?

A. These are clean copies of nmy declarations
for these three I PRs.

Q Do you mnd if | take a ten-second | ook?

A. Nope.

Q There you go.

A Thank you.

Q So | would like to start by handing you the
'492 patent, which is Exhibit 1001.

(Exhibit 1001 was identified.)
MR. ANDERSON: Do you have an extra one?

"1l take it.

MR. JONES. | have two copies of each.
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MR, ANDERSON: Are you sure?

MR. JONES: | have mine. | brought it for
you guys.

MR. ANDERSON: Thank you.

MR JONES. |I'mnot going to carry it hone.
BY MR JONES:

Q Dr. Baker, are you famliar with the '492
pat ent ?

A Yes.

Q And | would like to start by tal king about
Fi gure 1.

A Ckay.

Q And just generally ask -- and this may
relate to colums 1 and 2 as well, but | want to
generally ask what the problemthat the '492
descri bed was with the circuit of Figure 1 |abeled
prior art?

A It's not clearly described in the patent,
but | think that having read the patent, that they're
trying to solve the problemof the out voltage
remai ning high after the fuse F-1 in Figure 1 has
been bl own.

Q And is that a problemthat exists before
the circuit is being read or used?

MR. ANDERSON: (nbjection. Form
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THE WTNESS: | don't know how to answer
that. The problemis if OUT remains high after the
fuse is blown, there's no difference between the fuse
bei ng bl own and the fuse not being bl own.

BY MR JONES:

Q Ckay. \What woul d be the reason or reasons
that OUT may go high if the fuse was bl own?

A So one reason is discussed in Colum 1 of
the '492, roughly lines 43, that OUT nmay becone
unstabl e due to capacitive coupling during
oper ati ons.

Q Does the '492 state any other reasons that
the voltage on OQUT may go hi gh when the fuse was
bl own?

A. | don't recall there being a specific
detai |l ed di scussion of why the voltage may renain
hi gh when the fuse is blown in the patent. But if
you point nme to it, I'lIl take a | ook.

Q Ckay. You did nention the concept of
capacitive coupling in Colum 1, lines 43 and 44.

What does that nmean in this context?

A If we |ook at Figure 1, and the fuse is
progranmmed or blown, that as Vdd goes from say zero
to 5 volts, there nay be a capacitance fromVvdd to

the OQUT node. And so by raising vdd fromzero to 5,
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it could capacitively or couple to QUT, raising OUT
with Vdd.

Q QO her than fromVvdd, is there capacitive
coupling fromother sources that could affect voltage

at QUT?

A | don't think so, but if you give ne a
specific exanple, I'll think about it.
Q For exanple, OUT connects to sonething down

the streamto the left of the circuit, correct?

A. Presunmabl y, vyes.

Q And are there -- is there capacitive
coupling from whatever OUT connects to that wll
af fect the voltage on QUT?

A. That isn't related to Vdd changi ng?

Q Yes, that is not related to Vdd changi ng.

A | don't think so.

Q Is there capacitive coupling fromground to
QUT that nmay affect the voltage on OUT?

A There may be capacitive coupling from
ground to QUT, but it wouldn't have any influence
because ground doesn't vary.

Q Does Vdd vary?

MR. ANDERSON: (nbjection. Form
THE WTNESS: Vdd should remain constant.

But if there are circuits which all of a sudden pull
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a lot of current, there could be sone m nor variation
in Vdd that's due to the large current that flows
fromthe circuits pulling current from Vdd.

But in general, the answer is no, Vdd
doesn't vary unless you're powering up the circuit
and turning it on.

BY MR JONES:

Q Okay. Now, | would like to | ook at
Figure 2A, and also wth reference to the
specification, I'msure, and ask you how Figure 2A is
an inprovenent in solving that problemthat we tal ked
about in Figure 1?

A | don't knowif | would agree that Figure
2A is an inprovenent over Figure 1.

For exanpl e, the diode has nore
capacitance, and so with the power supply voltage
VINT internal changing or going fromzero to Vdd,
there would actually be nore capacitive coupling to
OUT wth the diode there.

So | don't knowif | would agree that this
IS necessarily an inprovenent over Figure 1.

Q What does the specification say the purpose
of the diode 234 is?
A So in Colum 3, roughly lines starting at

33 roughly, the diode is connected to the term nal
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QUT and to the internal power supply VINT term nal
212. So that when power is off, the diode will limt

QUT to one threshold roughly .6, .7.

It will Timt

QUT to .6, .7 of the internal power supply.

In this exanple where they're saying the

internal power supply is grounded, it would Iimt OUT

to the threshold above ground.

Q And is that voltage limt which you said is

about .6 or .7 volts in this enbodi nent enough to

turn on transistor 230 in Figure 2A?

A So we've kind of changed the subject. So

we've limted QUT to .6, .7, and now you' re sayi ng

the internal power supply is powered

asking if with internal power supply powered up, if

.6, .7 volts is enough to turn transistor 230 on in

Fi gure 2A?

Q Not exactly. So let nme kind of strike the

up, and you're

|l ast little discussion and start over.

A Ckay.

Q Regar dl ess of whether VINT is powered up or

not, | just want to know in this enbodi nent

value of QUT is .6 or .7 volts, wll
transi stor 2307

MR. ANDERSON:  (nj ecti on.

THE WTNESS: |If | understand your question

that turn on

Form

if the
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correctly, the answer is no. |It's too |ow of a
vol t age.
BY MR JONES:

Q Just to make sure | understand your answer,
woul d your answer be different if | restricted it to
VINT to being powered up?

A. | think the answer woul d be the sane, but
230 wouldn't turn on if the output is a | ow voltage
li ke .6 volts.

Q And in Colum 3, you pointed ne to a
di scussion sort of in the mddle of the columm about
the diode. And for exanple, the paragraph at 333 to
49, is this paragraph saying that the diode wll keep
the value QUT | ow and avoid false states before VINT
is powered up?

MR. ANDERSON: (Objection. Form

THE WTNESS: | don't think you can talk
about false states before VINT is powered up. |
t hi nk you woul d have to power the circuit up before
you could actually | ook at the state of the circuit.
BY MR JONES:

Q Okay. So if VINT is powered up and the
fuse had been programed, neani ng bl own, does the
di ode then prevent OUT fromtaking high state?

A No, not exactly. The diode is going to
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limt the output voltage to the internal power supply
voltage VINT plus the diode's threshold voltage.

So with the circuit powered up, the diode
woul d still allow QUT to go high if the fuse wasn't
bl own.

| think what the diode is doing is bl eeding
of f extra charge on OQUT when VINT is at ground just
ensuring OUT starts up in a |ow voltage state.

But if the fuse isn't blown, then OQUT can
go high just fine with the diode there, and the diode
won't limt the output voltage to a ground or a | ow
vol t age.

Q And why -- if | understood correctly, why
do you want OQUT to be low, in a |ow voltage state,
before VINT starts ranping up?

A Are we still focusing on the fuse being
bl own or programed?

Q Yes.

A So when the fuse isn't blown, OQUT is pulled
high to VINT. However, if for sone reason out has
sone residual charge stored on it, the diode isn't
there, the circuit could -- the OUT could be a high
vol t age because of that residual charge, and the
di ode would -- using the diode would then allow the

output to be pulled lowif the fuse is programed.
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Q Okay. And in that case, if there wasn't a
di ode and there was enough residual charge on QUT to
be read as a high value, still in the condition where
the fuse is progranmmed, why is that bad?

A Are we assunming that power hasn't been shut
off so that output charge can just drain to ground
t hrough the off transistor 110, for exanple?

Q Correct. Before that.

A. So if I understand correctly, if we program
the fuse F-1 power still applied, then there's no way
for the output to be pulled | ow because, for exanple,
there's been nothing actively pulling OUT down.

In fact, the diode would |eak the output to
a high voltage, and the circuit would be the sane or
operate the sane as if the fuse hadn't been
pr ogr anmed.

Q And is that the specification called a
fal se state?

A Can you point ne to where it says "fal se
state"” in the spec?

Q Well, we can forego that.

A Ckay.

Q That | ast questi on.

Just before that, you nade a statenent, and

hopefully this makes sense, it's kind of out of
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context, but what you said was are we assum ng t hat
power hadn't been shut off so that output charge can
just drain to ground through the off transistor 110,
for exanpl e.

A Yes.

Q And can you explain to ne what you neant by
t hat ?

A So if we |ook at Figure 2A, for exanple, if
the VINT is zero, and external Vcc is zero, and the
fuse is blown -- obviously, if the fuse isn't bl own
then QUT gets shorted to VINT, which is zero. Then
if we have a charge on out, we have a | eakage path
t hrough 110, which will pull OUT to ground through
the | eakage in 110. And of course, if we have the
diode, it wll also get pulled out; it will also get
pul | ed to ground through the diode. But even w thout
the diode there, QUT will get pulled to ground
t hrough transistor 110 and -- transistor 110.

Q Just to clarify, at the end of that answer
you said the diode there QUT will get pulled to
ground with transistor 110 and transistor 1107

A Just transistor 110.

Q WIIl -- okay. If VINT is powered up, wll
the voltage on QUT get pulled to ground through

transi stor 1107?

Samsung Electronics vs. Promos Technologies
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MR. ANDERSON: (Objection. Form

THE WTNESS: |If VINT is powered up and OUT
is high, then QUT will stay high. [If VINT is powered
up and QUT is low, then QUT wll stay | ow.
BY MR JONES:

Q And in that answer, are you assum ng t hat
t he fuse has been progranmed?

A Yes. Because if the fuse hasn't been
progranmmed, there's a short fromV OUT to VINT.

Q And out will necessarily follow VINT in
t hat case?

A When it's shorted through the fuse, yes.

Q So still related to this discussion, |
would like to talk about claim1, colum 8. There is
an elenment, the third elenent that reads a term nal
T1l. Do you see that el enent?

A Yes.

Q And | would like to ask first what your
under standi ng of this |language is in the context of
Figure 2A: A termnal Tl for providing a signal
indicating a state of the programmabl e | atch.

A So termnal T1, ny understanding is that
woul d be QUT in Figure 2A. Termnal TI1.

Q Ckay. And what does the | anguage "a state

of the programmable | atch" nean?
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A The state of the programmabl e | atch
i ndi cates whether the fuse is blown or not blown. So
if QUTis a 1 or a zero.

Q So if the fuse is not blown, then QUT
shoul d be high, right?

A Yes.

Q And if the fuse is blown, then OUT should
be low, right?

MR. ANDERSON: (Objection. Form

THE WTNESS: |If everything is working
ri ght, yes.
BY MR JONES:

Q And | thought previously when we set up the
condition that the fuse is programmed and VI NT was
powered up, if QUT is high, then it wll stay in that
state; is that correct?

A Can you repeat the first part of that
guestion?

Q Sure. |If the fuse is programmed and VI NT
is powered up, then if QUT is high, it will stay in
the high state?

A. If the circuit is malfunctioning, yes,
that's what wi |l happen.

Q Ckay. \What should happen if the fuse is

programred and VINT is powered up, what state should
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QUT be?
A. If the fuse is bl own or programmed, then
OQUT should go to a zero if things are working right.
Q And if QUT doesn't go to a zero, then this
claimelenent is not net, right? Because the
termnal Tl does not provide a signal indicating a
state of the programmable | atch?

MR. ANDERSON: (Objection. Form

BY MR JONES:
Q Ri ght ?
A If OQUT stays high i ndependent of the fuse,
then the circuit isn't working correctly.

However, the |anguage of the claimsays
that the Tl is the signal indicating the state of the
programmabl e latch. |If the programmable latch is
high, | don't knowif | would say that the claim
el ement is not being net because all we need to do is
show that T1 indicates the state of the |atch.

Now, if the state of the latch doesn't
represent the state of the fuse, whether it's been
bl own or not, | don't think -- | think the claim
element wll still be nmet because it requires
termnal Tl to provide a signal indicating to state
the programmable latch. | think there's nore to -- |

mean, | think you' re asking sonmething a little
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di fferent.
Q | think |I understand the point you're
maki ng.
A Ckay.
Q Let ne ask a different question, then. |If

the fuse is programmed and OUT is high, then that
termnal T1 OUT does not indicate the state of the
fuse; is that correct?

MR. ANDERSON: (Objection. Form

THE WTNESS: | think that's correct.
Terminal T1 would indicate the state of the latch in
t hat case, not the state of the fuse.
BY MR JONES:

Q And | nean, regardl ess of how the circuit
operates or what condition you're in, meani ng whet her
the fuse is progranmed or not or VINT is powered up
or not, regardl ess of any of those conditions, your
understanding of this claimelenent is that term nal
T1l always indicates the state of the progranmabl e
| at ch?

MR. ANDERSON:. (bjection. Form
BY MR JONES:
Q Is that right?
A | would have to qualify that with the ot her

parts of the claimthat says a first termnal for
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receiving a first voltage, a second term nal for
receiving a second vol tage.

If, for exanple, the first term nal
recei ved ground and the second term nal received
ground, then termnal T1 wouldn't be providing a
signal indicating a state of the programmble | atch
because there's no power going to the |atch.

So to the extent that the latch is powered
up and were neeting the earlier claimelenents, then
yes, termnal T1 provides a signal indicating the
state of the |atch.

Q Ckay. So | would like to shift gears a
little bit to the next elenent, which is a
progranmabl e el ectrical path, including a nonvolatile
pr ogr anmabl e el enent.

Is this element -- generally. W're
tal ki ng about the fuse, right, in Figure 2A?

A Just in general? Because there's
addi tional discussion in Colum 7. But in general, |
think that it's referring to the fuse, yes.

Q And sort of to start at the finish |line
here and see how this goes, but in every enbodi nent
in the '"492, the fuse is the only thing that
determ nes whether the termnal Tl is connected to

the first termnal or not; is that correct?
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MR. ANDERSON: (Objection. Form

THE WTNESS: | don't think that's exactly
correct if we look at colum 7, lines 24 through 36.
But F1 is what determnes if the termnal T1 connects
to the first termnal, and we can call F1 the
pr ogr ammabl e pat h.

So | think | oosely speaking that the
progranmabl e path connects termnal Tl to the first
termnal, yes.

BY MR JONES:
Q And F1 is the only thing that determ nes

whet her Tl connects to the first termnal or not,

ri ght?
A. In the enbodi nent of Figure 2A, yes.
Q Is there any ot her enbodi nent anywhere in

t he patent where that is not true?

A In Figure 8, F1 connects OUT to VINT if
it's not blomn. In figure 7, F1 connects QOUT to
VINT, or 212 if F1 is not bl own.

Sane thing in Figure 6 and Figure 2A, yes.

Q So there are no enbodi nents -- well, let ne
strike that and try to just ask you the sane thing
again. | apol ogize.

F1 in every enbodinent in the patent is the

only thing that determ nes whether T1 connects to the
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first termnal or not, right?

MR. ANDERSON: (Objection. Form

THE WTNESS: |If | understand what you're
saying, yes, F1 determines if the OUT or termnal 1
is connected to the internal power supply voltage
212, neglecting, though, |eakage through the diode
that's added, for exanple, in parallel wth the fuse
F1.
BY MR JONES:

Q And back to Caiml here at line 46 to 50,
does that claimtermrequire that the nonvolatile
programmabl e el enent be the only thing that connects
Tl to the first termnal ?

MR. ANDERSON:. (bjection. Form

THE WTNESS: No, it doesn't require that's
the only thing.
BY MR JONES:

Q Ckay. |If there were -- in a hypotheti cal
here, if there were another fuse in series with the
first, then -- and let's say that other fuse was
pr ogr anmed.

A Ckay.

Q If the first fuse was not progranmmed,
meani ng it was conductive, but again, the other fuse

is progranmed, then the termnal T1 does not connect
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to the first termnal, right?

A. If there are two fuses in the series, and
one of the fuses is blown, then if the two fuses are
between the internal voltage and OUT, havi ng one of
the bl own fuses would not allow a connection through
the fuses between VINT and QOUT.

Q And in that case, this claimelement wuld
not be nmet; isn't that right?

A. So are we redefining programrmabl e el enent
to be the series connection of two fuses?

Q No. I'mstill just defining it as the
original when | called it the first fuse.

A | don't know. That doesn't nmke any sense
because when one fuse is blown, it doesn't do -- |
nmean, it's no different than if you have two fuses

blown. And so | would need to think about that.

But -- yeah, | would need to think about
it. | didn't forman opinion on having two fuses in
a series.

Q |"mgoing to hand you the Joo reference,

this discussion, if we just junp right into it.
So that's Exhibit 1010.
(Exhibit 1010 was marked for

I dentification.)

Samsung Electronics vs. Promos Technologies
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BY MR JONES:

Q And | see you're opening one of your
declarations. | assune the declaration will lead to
t he Joo discussion, which will be in the 781 |IPR

A Correct.

Q Ckay. Now, is it your opinion that in Joo
Figure 2, fuse 2 neets the claimelenent that we were
just tal king about, the programmabl e el ectrical path
nonvol atil e programmabl e el enent ?

MR. ANDERSON: (bjection. Form

THE WTNESS: Yes, | discuss that starting
on page 45 of ny declaration, the one concerning Joo.
BY MR JONES:

Q Now, in Joo Figure 2, if MPl were
nonconductive, then the first termnal is necessarily
not connected to the termnal T1, right?

MR. ANDERSON: (nbjection. Form

THE WTNESS: |If the fuse, fuse 2 in Joo
Figure 2 is not blown, is not programmed, then
termnal T1 is connected to the first termnal. Here
Vcc, Figure 2 of Joo, through the variabl e inpedance
el ectrical path MPl. So | don't think | would agree
with that because MP1 is not a fuse or sonething that

can be bl own.
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BY MR JONES:

Q What if the signal FENB were high?

A Then t he i npedance of MP1 woul d be hi gh.
But as discussed in the '"492 transistor is a variable
i npedance electrical path, so | still think that
termnal T1 would be connected to the first termnal,
Vcc, as long as fuse 2 is not bl own.

Q So is it your opinion that if FENB was a
hi gh value, that a current flows across MP1?

A. MP1 woul d have a hi gh inpedance, and as
|l ong as there's a potential across MP1, even if FENB
were high, then there would be a current flow ng
t hrough MP1 called the off current.

Q But under that condition you would say that
MP is off, right?

A. It would have a high variabl e i npedance.
It would have a high i npedance, yes, so it would be
fromtransistor point of view off.

Q So |l wuld like to look at claim2 in the
'492 patent. It says -- I'll wait a second for you
to find your spot in the declaration.

A Ckay. Thank you.

Q Claim?2 says, "Wierein, during operation of
the latch." Do you have any opi nion about what that

neans? What does it nean to be during operation of
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t he | atch?

A | nmean, just at a high level, the
operation of the latch during operation neans that
you' ve powered up the latch, so you' ve applied the
first and second voltages that are tal ked about in
claim 1.

Q kay. So on that point, claiml is an
apparatus claim right?

A Yes.

Q And so is it your understanding that the
limtations in claiml1l only needs to be net when the
voltages are applied? O is it your understandi ng
that to neet all the elements of claim1, a structure
nmust al ways have the cl ai m| anguage?

MR. ANDERSON: (Objection. Form

THE WTNESS: For claim1l alone, ny
understanding is that the apparatus has to have at
| east the clainmed el enments, such as a first term nal
4 receiving a first voltage, termnal T1 for
providing a signal, et cetera.

However, in claim2 it says the
progranmabl e latch of claim1l wherein during
operation of the latch. And | take operation of the
| atch to nean that the apparatus is being used, not

just sinply present.
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BY MR JONES:

Q Okay. So back in claim1l1, though, claim1l
doesn't say wherein during operation of the latch
right?

A | don't see that, correct.

Q And so the elenents in claim1l have to be
present regardl ess of whether you're operating the
| atch or not; isn't that right?

A For claiml1, yes.

Q And so isn't it true that the | anguage of
claiml needs to be net even if you're not applying a
first and second vol tage?

A For claiml1, it sinply requires, for
exanple, a first termnal for receiving a first
vol tage, a second termnal for receiving a second
voltage. So it doesn't need to be operating,
correct. It's an apparatus claim

Q Ckay. |I'mgoing to turn to the MAdans
reference. So do you want a short break?

A Yes, please.

(A recess was taken from9:54 a. m
to 9:59 a.m)
BY MR JONES:
Q So | would like to hand you the MAdans

ref erence, 1006.
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(Exhibit 1006 was identified.)
BY MR JONES:
Q Are you famliar with this reference,

Dr. Baker?

A Yes.

Q | would like to start in colunmm 2, aroun
line 21.

A Ckay.

Q And ask you if this paragraph here,
McAdans, is tal king about the same -- the sane
condition that the '492 background tal ked about ?

MR. ANDERSON: (nbjection. Form

THE WTNESS: There's sonme discussion in
colum 1 of the '492 about -- roughly at lines 39
about OUT may tend to have a potential raise to |lo
alevel 1. | think in general the discussions are
simlar. | don't think they're exactly the sane.
BY MR JONES:

Q Well, MAdans is al so tal ki ng about
capacitive coupling to node 14; isn't that right?

A. Yes. It says in line 27, colum 2 of
McAdans, "Any capacitive coupling of voltage to no
14 fromthe Vcc transition is quickly discharged."”

Q And where is it discharged in Figure 1 o
Mc Adans?

d

on

dge

de
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A It's discharged through transistor 11.
Q And that's an NMOS transistor, right?
A Transistor 11 is NMJS, yes.

Q And the other of -- strike that again.

Is node 14 the drain or the source of NMOS
117
The drai n.

And the source is grounded, right?

> O »

Yes.
Q And the transistor is off in this
condition; is that right?
MR. ANDERSON: (nbjection. Form
THE WTNESS: | don't follow which
condi ti on.
BY MR JONES:
Q The paragraph in colum 2 that we're
tal ki ng about with node 14 havi ng excess charge and
di ssi pating through transistor 11, does that occur
when transistor 11 is on or off?
MR. ANDERSON: (nbjection. Form
THE WTNESS. M understanding is the
situation described in colum 2, lines 21 through 34
of McAdans, the transistor 11 is on.
BY MR JONES:
Q Ckay. And then there's a discussion that
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goes fromline 29 to 34 about the coupling to node 14
cl osely tracking Vcc.

I's that discussion a condition when
transistor 11 is on or off?

A That discussion is tal king about how if the
fuse is blown and Vcc rises quickly, coupling to node
14, that node 14 will eventually get pulled | ow
t hrough transistor 11 due to | eakage, and that w ||
in turn, although not discussed there, turn on
transistor 11 so the transistor 11 is on.

Q So I"'mlooking at Figure 2A of the '492

pat ent .
A Ckay.
Q Wul dn't the sane be true here? 1In other

words, if the fuse were blown and VINT rose quickly
and caused capacitive coupling on QUT, wouldn't that
di ssi pate through transistor 110 to ground?

A There wll be | eakage through transistor
110, just like in MAdans.

However, in Figure 2A of the '492, you al so
have a diode. And if the diode |eakage is greater
than the transistor | eakage 110, then the diode wl|
keep | eakage through the diode, wll keep QUT high.
And so it's alittle bit different than what's

descri bed in McAdans, because in MAdans you don't
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have that extra | eakage path up through the di ode
that you have in Figure 2A of the '492.

Q Let's tal k about Figure 1, then, of the
*492. |If there's capacitive coupling on OUT, then
woul dn't that dissipate across transistor 110 to
ground, |ike MAdans descri bed?

MR. ANDERSON:. (bjection. Form

THE WTNESS: OUT will be pulled to ground
through 110 if fuse 1 is programmed or bl own because
of the | eakage through 110, yes, over tine.
BY MR JONES:

Q Does that contradict what the inventors of
the '492 said in colums 1 and 2?

MR. ANDERSON:. (bjection. Form
BY MR JONES:

Q And specifically, colum 1 fromline 40.

A In colum 1 of the "492 in line 40 or so,
they're not focusing or discussing the |eakage
t hrough transi stor 110, which would discharge QUT to
ground if fuse F1 were bl own.

Q Whien | read these two references together,
it seens that both McAdans and the '492 are
recogni zi ng the exact sane condition, that being that
there's capacitive coupling on a node when the fuse

i s bl own.
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But McAdans is saying don't worry about it,
it will dissipate across the NMOS, whereas the '492
says this is a big problem we need to solve this
pr obl em

Is that a correct understandi ng of these
two references?

MR. ANDERSON:. (bjection. Form

THE WTNESS: The '492 is neglecting the
| eakage t hrough transistor 110, which will pull out
to ground in Figure 1 of the prior art. The MAdans
reference is not neglecting that | eakage current.
It's stating what wll happen is that QUT wll be
pulled to ground through transistor 11 in Figure 1,
whi ch corresponds to transistor 110; figure 1 of the
' 492.

In the '492, they've added the di ode, which
will not only increase the capacitive coupling from
the internal power supply to OUT, but will also
provi de a | eakage path that pulls OUT up. That one
doesn't have a McAdans or Figure 1 of the prior art,
and that |eakage path, if it's -- especially if it's
| eaki ng greater than the |eaking through transistor
110 in Figure 2A, could keep the output voltage high,
whi ch woul dn't be a problemin Figure 1 of the prior

art, the '492 or Figure 1 of MAdans.
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BY MR JONES:
Q Is it true that both McAdans and the ' 492
are describing the sane condition?
MR. ANDERSON: (bjection. Form
THE WTNESS: Are you tal king about when
t hey describe the capacitive coupling fromVdd to the
ot her side of the fuse?
BY MR JONES:

Q Yes.

A. They bot h describe them when Vdd powers up
that there will be capacitive coupling across the
fuse, yes.

Q But McAdans in column 2 says that's not a
probl em because that charge will dissipate across
transistor 11, right?

MR. ANDERSON: (Objection. Form

THE W TNESS: MAdans points out that the
transistor will pull node 14, the bottom side of the
fuse, to ground because transistor 11 leaks. And in
'492, they failed to point out that transistor 110 --
well, at least in the section we're focusing on, wll
al so |l eak and pull output -- the output to ground in
the prior art.
BY MR JONES:

Q Ckay. Now, on the '492 patent, there's a
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few places in the spec that tal k about enbodi nents
with no diode. And one of those places, for exanple,
is at colum 2, line 38.

Can you describe what woul d happen in this
enbodi nent with no diode if there were capacitive
coupling at node -- at the output node?

A So --

MR. ANDERSON: (Objection. Form

THE WTNESS: Well, what's described there
in colum 2 of the '492, sonme enbodinents with only
one CMOS inverter and no capacitor operates
successfully even without a diode is exactly what's
seen in Figure 1 of McAdans, and as discussed in
McAdans the reason it operates successfully is since
there's no diode providing a | eakage path up to the
power supply, that transistor 11 in MAdans or
transistor 110 in the '492 wll provide a | eakage
path pulling that node to ground and will get the
correct output.

BY MR JONES:

Q And that | eakage current will only pull the
node to ground if the power is not turned on; is that
ri ght?

A No. It will always pull the node 14 and

346 to ground when the fuse is programmed or bl own,
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as it wll in Figure 1 of the '492 or Figure 2A of
the '492 without the di ode because there's no other
path for the output or no other path for pulling that
bottom si de of the fuse up.

Q So in the "492, colum 2, line 47, it says
specifically that the power is turned off after
programm ng and the voltage on QUT is allowed to
return to ground.

And | ' m paraphrasing that, but why do they
make the point that power is turned off in this
di scussi on?

MR. ANDERSON: (nbjection. Form

THE WTNESS: Again, the patent seens to
negl ect the | eakage through transistor 110. And in
t he enbodi nent di scussed in that paragraph of using
one inverter and no diode, which is Figure 1 of

McAdans, if you don't recogni ze that transistor 110

| eaks, then this is saying -- because it apparently
doesn't recogni ze that transistor 110 | eaks -- that
it still doesn't natter because you're going to shut

t he power off after programm ng, and so OUT wl |
start out as a zero.
BY MR JONES:

Q In that state when power is not on, if you

do not account for the |eakage across 110, where does
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any excess charge on the OUT node go?

A Vell, ultimtely it will just drain to the
substrate and cause the voltage on the OUT node to go
to zero when there's no power applied.

Q In the '492 at colum 5, fromline 51, are
t hey tal king about the sanme enbodi nent that we just
t al ked about ?

A So this is -- this paragraph is talking
about Figures 2A and 6. And Figure 6 is the sane as
Figure 1 of McAdans except Figure 6 adds a di ode.

And in colum 5 the discussion is that if
the diode is omtted, that because power is turned
off, the output will go to ground, that the di ode may
be omtted. And so things would still work okay.

It's basically just repeating what's
al ready taught in McAdans with the difference that
McAdans teaches that we know they |leak to ground
t hrough transistor 11, which is equivalent to
transistor 110 in the '492, even if you don't have
t he power shut off.

Q So looking in "492, clains 1 and 14,
they're the only two i ndependent clains, both
apparatus claims. And nuch of the |anguage is
identical. But I'll say one difference is that claim

14 does not claima diode, right?
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A A diode is not clained in 14, correct.

Q And in claim1 a diode is clainmed, right?

A Correct. Claim1l has a diode. Caiml14
may have a diode, but it's not required.

Q Now, do you think that claim 14 is cl ai mng
t he enbodi nent, for exanple, in colum 5 fromline 51
that we just tal ked about ?

MR. ANDERSON: (Objection. Form

THE WTNESS: | haven't done an anal ysis on
that. | think it could be. But again, there could
be a diode present in claim-- in the apparatus that

practices claim 14.
| nmean, if you |ook at Figure 6 or Figure

8, which have simlar topography, just different
polarity to power supplies. But if you | ook at
Figure 6, for exanple, | think Figure 6 would be an
enbodi nent that practices claim1l4. And in that
enbodi nent, there is a diode, even though it's not
cl ai med.
BY MR JONES:

Q Goi ng back to McAdans.

A Ckay.

Q | understood a prior answer of yours to be
t hat McAdans recogni zes that charge on node 14 wl |

| eak to ground through transistor 11 even if power is
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on; is that correct?

A Yes.

Q Does McAdans teach at all that if power is
off, a charge will make it across transistor 117

A Are you asking if MAdans teaches that if
power is off, that a node in the circuit wll

di scharge to ground?

Q Yes.
A | don't recall MAdans teaching that. But
that's sonething that a person of ordinary skill, or

| guess commobn sense woul d understand that if there's
no source of power connected to a circuit, over tine
the charge or energy stored in the circuit wll drain
to ground and go to -- everything in the circuit wll
go to ground state.

So | guess I'"'mnot entirely -- | kind of
woul dn't expect themto talk that if there's no power
applied to the circuit, that the circuit relaxes to
t he ground state.

Q To be nore preci se about that question,
does McAdans teach that power w |l dissipate across
transistor 11 specifically when power is off?

A Transistor 11 will continue to | eak even if
power is renoved fromthe circuit, and | don't recal

McAdans teaching that.
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Q Okay. | would like to nove on to the Uda
reference, which is Exhibit 1007.
(Exhi bit 1007 was identified.)
BY MR JONES:

Q Focusing first on Figures 5 and 6.
A Ckay.
Q Is it your understanding that Figure 6

relates to Figure 5 in some way? And you may refer
to |like colums 9 and 10, 11 roughly.

A. Figure 5 is the circuit diagram show ng the
fuse arrangenent of Figure 2. And then Figure 6 is a
cross section of the fuse arrangenent of Figure 2,
yes.

Q And are you famliar with the term ECL
| ogic, emtter coupled |logic?

A Yes.

Q What does that term descri be?

A It's a type of logic inplenented using
bi pol ar junction transistors that was first created,
if | remenber correctly, in the late 60s. The out put

| ogic swngs fromroughly mnus .8 to mnus 1.5.

Q Are figures -- | should say is Figure 6 ECL
| ogi c?
A No. Figure 6 is a cross-sectional view.

And | don't see any transistors that would be used to
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i npl ement ECL logic or emtter coupled logic in
Fi gure 6.
Q Does it nake sense to tal k about a
fabrication process using ECL design?
MR. ANDERSON: (nbjection. Form
THE WTNESS: It nmakes sense to tal k about
a fabrication process used to inplenent ECL, yes.
BY MR JONES:
Q And | assune you're famliar with the
concept of CMOS as well, right?
A Yes.
Q And can you tell by looking at Figure 6 if
this was nmade using a process that could al so
i npl ement ECL or CMOS?
MR. ANDERSON: (Objection. Form
THE WTNESS: | haven't fornmed an opinion
on that. But just sitting here right now, | think
that the answer is yes. These netal |ayers and
i nterconnect could be used in either a CMOS or a
bi pol ar process that inplenments ECL.
BY MR JONES:
Q So you could design a CMOS transistor in
this cross section of Figure 6?
MR. ANDERSON: (nbjection. Form
THE WTNESS: Again, | haven't studi ed that
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in detail, but I think the answer is yes, because
what' s bei ng shown here in Figure 6 and the
i nterconnect |ayers and fuses and such correspondi ng
to Figure 5.

And the wires in a CMOS process, netal
i nterconnect |layers -- | say wres, but the netal
i nterconnect |layers are the sane as in a -- are the
same between CMOS and ECL in general.
BY MR JONES:

Q Figure 6 also has layers 18, 19 and 20,
whi ch are not interconnect |ayers, right?

A 18, for exanple, is a sem -conductor
substrate. And that is not an interconnect |ayer.
And both CMOS and ECL technology utilize a
sem - conduct or substrate.

Let nme look at 19, which I think is the
ot her one you nentioned. And 19 is a buried |ayer of
doping. It looks |ike just a doping |ayer, and
that's common in both types of fabrication processes.
And 20 is an epitaxial layer, and that's
al so common in both types of |ogic processes.
So | think that it's reasonable that this

cross-sectional view could be froma CMOS or a

bi pol ar process. | haven't studied it in detail, but
just | ooking at the cross-sectional view, | think it
Page 40
www.aé)tusCR.com
Page 40 of 9 ProMOS Ex. 2004

Samsung Electronics v. ProMOS Technologies
IPR2019-00779



© 00 N oo o B~ w DN PP

N N N N NN P B P P R P R R Rk
g N W N P O © 00 N O O A W N P O

R. Jacob Baker, Ph.D., P.E. Samsung Electronics vs. Promos Technologies

could be for either type of process.
Q Now, where does Vee in Figure 5, where does
t hat val ue connect in Figure 6?

MR. ANDERSON: (bjection. Form

THE WTNESS: |'munsure. | would need to
spend sone tinme reviewng this. But just |ooking at
it right here, if | had to point to sonething that |
think it mght be where the Vee is connected in
Figure 6, | would point to 27A2. But |'m unsure.

But | can spend nore tine and read and see
if it's clear in the spec, but |I think it would be
27A2.

And the reason | say that is if you | ook at
the nmetal connection 27A2, 26A2, that's connected now
to what | ooks |ike a highly doped area, 22A, which
goes over to what they have as a resistor. And |
think that that would likely be the resistor in
Fi gure 5.

And the connection to the resistor on the
right side shows it goes up through the netal stack.
But again, |I'munsure. | would need to spend sone
time looking at that. That's not sonething | forned
an opi nion on.

BY MR JONES:
Q Can you tell the resistor synbol that's
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drawn, whether that corresponds with RlL or R2 of
Fi gure 5?

A. | don't know. [I'munsure even if that's
the one going to Vee, or if that's the one going to
the gate of 17.

And | scanned the specification, and I
didn't see anything junp out with a detail ed
specification there. But again, | haven't forned any
opinion on this cross-sectional view and how it
relates to Figure 6 in ny declaration.

Q There's a synbol in Figure 5. Let's just
| ook at R2, for exanple. There's -- R2is drawn as a
resistor. And then there's a horizontal |ine above
it going up to V2 and ground.

A Yep.

Q What is that synbol there? It's a resistor
with a horizontal line over it, what is that
representing?

A That indicates that the resistor was nade
with an inplanted or diffused sem -conduct or
mat eri al .

So in this case, the flat |ine corresponds
to P-type material. So the resistor R2, for exanple,
woul d be N-type materi al

And so as you change the voltage on the
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resi st or

t echni cal

regi on between the N-type material that's used to

i mpl enment

N-type material. So the resistance changes.

anode of

that R2 is inplenented with a sem -conduct or

mat eri al ,

vol tage applied across it.

Q
Figure 6
A
Q
A
But | ust
mat eri al

woul d be

bet ween material 20 and 19.

may between material 19 and naterial 18.

then material 19 and 20 could be P-type. And that

woul d be the connection, would be a P-type nmateri al

R2, you change the -- this is going to sound

, but you change the width of the depletion

R2 and the P-type material adjacent to that

That P-type material is also used for the
di ode 2.

But in real sinple terns, it just neans

and then its value will change with the

And if resistor R2 is the resistor shown in
-- | want you to assune that.

kay.

Then where is diode D2 in Figure 6?

Again, | haven't |ooked at this in detail.

| ooki ng at that and naking that assunpti on,
20 would be N-type material. WMaterial 19

P-type material. So the diode would be

Now, again | haven't | ooked at that, so it

So for exanple, if material 18 were N-type,
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woul d be the diode.

And so instead of having R2 as N-type, it
woul d sinply be P-type, and then the other side of
di ode D2 woul d be 18 or ground.

Again, | haven't | ooked at the specifics of
this, but |I've | ooked at enough cross-sectional areas
to know generally what things are.

So that would nean R2 would be a P-type
resistor, and substrate would be N-type.

And if you want ne to be nore exact, | can
go read the specification and find out what the real
answer is.

Q | think what I"'minterested in here is how
D2 connects to node T in Figure 6. So do we know - -
| guess | haven't asked this, but do you know where
node T is in Figure 67

A | don't know what the correspondence
between Figure 6 and Figure 5 is. For exanple,
Figure 5 shows two resistors.

And | see one resistor synbol there.
think Figure 6 is just a representative
cross-sectional view of the sem -conductor process.
| don't think it necessarily directly corresponds to
Fi gure 5.

Q But based on Figure 5, and our di scussion
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with that synbol there, do we know that the anode of
di ode D2 is not connected to node T directly?

A Vll, | think it could be. So if R2is a
P-type material, and that P-type naterial was the
anode of D2, then it would be directly connected to
T. And then the N-type material, which is the
cat hode of D2, woul d be connected to ground.

Q So in colum 10 -- we may need to dig in, a
little bit at |east, of details here. 10 line 20, it
says the substrate 18 is made of a P-type silicon
single crystal.

A Ckay.

Q And you can read maybe the rest of that
paragraph. But fromthat, going back to Figure 6,
can you tell, | guess, where the anode of D2 is?

MR. ANDERSON: (Objection. Form

THE WTNESS: If 18 is a P-type materi al,
and again, we're assuning the resistor seen in
Figure 6 is the resistor R2 in Figure 5, then 20,
| ayer 20 may be P-type. Layer 19 would be N-type.

And then |ayer 19 woul d be connected to
ground formso the diode D2 is forned between P-type
| ayer 20 and N-type layer 19. Again, assum ng that
the resistor synbol seen in Figure 6 is the resistor

D2 in Figure 5.
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| don't know if you want to spend nore
time. We can | ook at what specifically the |ayers 19
and 20, what types they are, N or P.

So if I look at colum 10, it says |layer 19
as illustrated is Ntype inpurities. So that's
exactly what | just said.

And then colum epitaxial layer 20 is
P-type. Again, that's exactly what | just said
guessing. But that's confirmed in colum 10, lines
20 through 22.

BY MR JONES:

Q So with that understanding, let nme try
again. But is the anode of D2 connected directly to
node T?

MR. ANDERSON: (Objection. Form

THE W TNESS: Again, assuming that R2 is
the resistor seen in Figure 6, then yes, the P-type
material would be connected to node T. That woul d be
mat eri al 20.

And then 19 woul d be the cat hode of diode
D2, which would be connected to ground.

BY MR JONES:

Q In Figure 5, is the value of Vee a negative
val ue?
A | believe it is. That's ny understandi ng.
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Vee is a negative value, but |I don't see it specified
in a specification with ny quick gl ance.

Q Is Vee a signal notation that's commonly
used for the negative voltage for ECL circuits?

A Yes.

Q And | think you said that typically
operates in the range fromnegative .8 volts to
negative 1.5 volts?

A No. Vee is atermnating voltage that's
different than the logic swng voltages.

So if nmenory serves, for 100k ECL VE is
mnus 2 and for 10k ECL VEis like mnus 5. But it's
been like 30 years since |'ve designed sonething with

ECL.

Q Is that a termthat's used in CMOS
circuits?
A In CMOS only, no. In circuits interfacing

CMOS and ECL, | would say coul d be.
Q Are you famliar with any major process
today that uses ECL process? Sem -conductor process.
A. | mean, there's foundries that fabricate
the | egacy ECL products. Fairchild is an exanpl e.
Motorol a had fabs that fabricate ECL. | haven't kept
up on where they're doing the fabrication now So |

can't say right off the top of ny head.
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Q Ckay.
A And when we get a chance, can we take a
break?

Q Sure. Do you mind if I finish off |like two
or three m nutes?

A Yes.

Q Just say yes to everything. That's a joke.

A Yes.
Q I won't ask you yeses or nos just because |
sai d that.

Is it your understanding that nost of the
maj or sem -conductor processes being used today are
done according to CMOS process?

A. When you say -- the language is a little
awkward. \When you say being used today, there's lots
of foundries that are fabricating chips that have
been around for 30, 40 years.

So are you tal king about |ike process
devel opnent right now, or stuff that's already been
around for a while?

Q | nmeant new chips that are bei ng nade,
desi gned and nmade today. Not |egacy production. Not
| egacy products.

MR. ANDERSON: (nbjection. Form

THE WTNESS: |In general, it's CMOS

Page 48

www.aé)tusCR.com
Page 48 of 9 ProMOS Ex. 2004
Samsung Electronics v. ProMOS Technologies

IPR2019-00779



© 00 N oo o B~ w DN PP

N N N N NN P B P P R P R R Rk
g N W N P O © 00 N O O A W N P O

R. Jacob Baker, Ph.D., P.E. Samsung Electronics vs. Promos Technologies

That's nore than 90 percent of what the technology is
used for chips. But there are still sem -conductor
processes bei ng devel oped for niche nmarkets, |ike
silicon carbide, gadoliniumnitride, sonme high-speed
bi pol ar process that m ght inplenent ECL.

But the majority of the process technol ogy
focuses on fine |ine CMOS.

MR. JONES: So let's break here. We'll
have to continue this a little bit, but we can stop
and then cone back.

(A recess was taken from 11: 04 a. m
to 11:11 a.m)
BY MR JONES:
Q | would like to basically just get a |ist
of differences between ECL and CMOS.

Are you confortable just answering that, or
should | wal k you through?

A Wth the technol ogy differences?

Q Sur e.

A Ckay. So CMOS uses MOS transistors, |ike
17 in Figure 5 of Uda.

ECL uses bipolar junction transistors. Let
me see if | can find one of those in Uda.

So for exanple, in Uda, Figure 58, B and

4, are bipolar junction transistors.
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And then QP1 and QP3, for exanple, are PMOS
transistors. And then M\S and MN7 are NMOS
transi stors.

So if we have ECL only, we would only have
the bipolars. [|If we have CMOS only, we would only
have the NMOS and the PMOS transistors.

And if we have both, as in Uda in figure
58, we have both bipolar transistors, NMOS
transistors, and PMOS transistors.

Q Ckay. You nentioned, when you were talking
about manufacturing of products in niche nmarkets, |

think that ECL is typically faster than CMOS; is that

ri ght?

MR. ANDERSON:. (bjection. Form

THE WTNESS: Well, it was true 30 years
ago or so. | don't think that's true nowadays.

BY MR JONES:

Q Is there a difference in the power
consunpti on between circuits inplenented using ECL
ver sus CMOS?

MR. ANDERSON:. (bjection. Form
THE WTNESS: | can't answer that. It
depends on the application.
BY MR JONES:
Q Looking at Figure 5 of Uda, Figure 5 has a
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resi stor RI. Can we turn to that.

A Yes.

Q And Vee, | think you said you understand to
be a negative voltage; is that right?

A That's what | said, yes. | don't recal
seeing it discussed in the -- oh, it's there in
colum 9 roughly, line 32, Vee with a negative
vol tage of about m nus 4 volts.

Q Okay. And so whatever voltage exists on T,
it will be dissipated to Vee; is that right?

MR. ANDERSON: (nbjection. Form

THE WTNESS: No. Can you give ne a
specific exanple? Because if the power's off in the
circuit, then T, just like all voltages in the
circuit, will go to the resting or ground state.
Because that's the reference for voltage, is whether
it's positive or negative.

BY MR JONES:

Q So let ne ask a little precise and
di fferent question.

So if power is onin the circuit and the
fuse is not progranmmed, then resistor RL will consune
power, right?

A Yes. T will be shorted to ground through
fuse 16, Figure 5. And if Vee is nonzero, and Rl is
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not infinite, then RL will consune power.

Q Coul dn't the designers of Figure 5,
couldn't they have designed RL as an NMOS or sone
sort of switch that would be a | ower power consum ng
edition of the sane functionality?

MR. ANDERSON: (bjection. Form

THE WTNESS: | think the answer is no. R1L
is atermnating resistor used to transmt a
transm ssion |ine.

But et ne | ook at the specification and
see how it describes RL in Figure 5.

So if R1l's resistance was nade hi gher, then
it would dissipate | ess power, assum ng everything
else is the sanme, with T being shorted to ground
t hrough fuse 16 in Figure 5 of Uda.

BY MR JONES:

Q So |l et nme nake sure | understand the

relationship. The higher the resistance of Rl is,

the | ess power is consuned?

A Assum ng everything else is the sane, yes.
Q And the opposite is true, | assune?

A Yes.

Q | want to -- let nme shift gears a little

bit. One thing on McAdans that | neant to ask

before -- do you have McAdans in front of you?
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A Yes.
Q In colum 1, the second paragraph is, when
t al ki ng about the goals of the patent or the probl em

that it solved. Can you describe those to ne,

general ly.
A So in sem -conductor nenory, when they're
fabricated, there will be faulty rows and/or col ums

in the nmenory.

And so what's done to ensure that the
menory still functions with all bits working is to
swap out the faulty row and/or colum wth a
redundant row and/or columm, and the way this is done
is by remapping the address that's applied to the
part to do the remapping, a fuse is used.

In the prior way of inplenenting the
circuitry to read out the state of the fuse, it talks
about, in the second paragraph, using, for exanple, a
| ong channel MOS transistor to mnimze the current
t hrough the fuse.

Anot her way it tal ks about is using a clock
to gate an MOS transistor so that the value of the
fuse is clocked in.

And then the way McAdans teaches is to use

a latch that will latch or represent the state of the
fuse and, thus, not need an external signal, like a
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cl ock, or dissipate any quiescent current as one
woul d get using a long L-transistor sensing the state
of the fuse.

Q And doesn't it say that the one undesirable
result of the prior techniques at line 25 is that
t hey consune too nmuch power?

A. It indicates that using the |ong
L-transi stor or the external clock signal would
consunme tens of mcrograns of current. So that woul d
consume power, Yyes.

Q And in fact, the next paragraph says it is
the principal object in the invention to reduce power
consunption, right?

A. Not precisely. But it says that the
princi pal objective of this invention is to inprove
t he performance by using |l ess current so that the
st and- by power dissipation is |ower.

Q And McAdans is only teaching CMOS
circuitry, right?

A Yes.

Q Turning back to the '492 patent, claim1,

t he di ode el enent.
A Ckay.
Q There's sone claimlanguage which is a

predet erm ned range of val ues.
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A Yes. The last elenent of claiml.

Q Yes. And what is your understandi ng of
what it neans to be within a predeterm ned range of
val ues?

A That the diode would Iimt the voltage on
the terminal Tl to within a diode drop of the voltage
on Vcc.

So for exanple, if the voltage on Vcc were
ground, then T1 would be limted to .7, whereas if
the voltage on Vcc was 5, then T1 would be limted to
5.6, 5.7.

Q Now, | understand that it's your opinion
that the VAP would neet the claimelenment. But |I'm
wonderi ng about the breadth of this claimterm
predet erm ned range of val ues.

If there's, for exanple, a diode in series
wth a resistor, then the value of the voltage on T1
woul d be nore than the diode threshold |ower than the
VINT; isn't that right?

MR. ANDERSON: (nbjection. Form

THE WTNESS: | haven't fornmed an opinion
on using a resistor in series wwth a diode, but just
sitting here right now, | don't think that woul d
wor K.

| nmean, if you look at colum 3, work to
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meet the claimlanguage, if you | ook at colum 3, and
you | ook at the discussion around starting at the
par agraph on roughly line 33, tal ks about the PN
junction limting the voltage on VINT to a threshold
vol tage above -- I'"'msorry, limting the voltage on
Tl to a threshold voltage of VINT.

| think if you put a resistor in series
with a diode that when the current flows through the
resistor, then the voltage wll change with the
current flowng in the resistor.

So | don't think that would neet the claim
| anguage, but | haven't formed an opinion on that.
BY MR JONES:

Q I"'mtrying to understand your understandi ng
of this claimterm and whether it requires the
predet erm ned range of values to be precisely one
di ode drop below the first voltage, or whether this
claimelenment is met for sonme other val ues other than
t hat one di ode threshold drop.

MR. ANDERSON: (nbjection. Form

THE WTNESS:. The claim 13, for exanple,
t al ks about predeterm ned range consists of all
vol t ages bel ow a predeterm ned val ue.

If you put a resistor in series with a

di ode, then the value is going to change with the
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vol tage drop across the resistor.

Whereas, if you use just a diode or sone
ot her cl anping elenent, or two di odes, for exanple,
or three diodes, then the value will change. But it
will still be a predeterm ned val ue.

And then outside of that value, you're
limting, or if you try to go outside that val ue,
you'll Iimt the node T1.

So | don't think it necessarily has to be
i npl enmented with one diode. But it has to be bel ow
sone value. The value can't be changing so that the
range changes.

BY MR JONES:

Q kay. So your point is that the upper end
of the range is a particular value that does not
change. But that upper val ue, that upper end of the
range doesn't have to be exactly one diode threshold
bel ow the first voltage?

MR. ANDERSON: (nbjection. Form

THE WTNESS: Well, kind of. | think, if
you want to be nore precise, you could say that
the -- for exanple, the voltage on T1l needs to be one
di ode threshold bel ow the power supply voltage. But
| think if you have two di odes there, that woul d neet

the claimlanguage as well.
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But I think if you have a diode and a
resistor, it wouldn't neet the clai mlanguage because
t hen the upper bound woul d not be bel ow a
predeterm ned value. Vcc plus .7, for exanple.

But vari abl e dependi ng on the resistance
and the current flowi ng through the resistance.

BY MR JONES:

Q And the sane is true not just for resistor,
but for like a contact as well, right? That has an
i nherent resistance to it, the voltage drop across
the contact would vary based on the current flow ng
through it, right?

MR. ANDERSON: (nbjection. Form

THE WTNESS: There mght be a few
mllivolts changed, but | don't think practically
that's an i ssue, because you could al so argue that
Wi res have resistance.

And so there's a voltage drop across a
wre. | don't think that's really relevant, to be
honest .

BY MR JONES:

Q Okay. Let's talk about the Joo reference
again. | think | already gave it to you
A Yes.

Q And these questions relate to your 781
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decl ar ati on.

A Ckay.

Q Around page 56 of 120.

A Ckay.

Q And then -- |I'm 1l ooking across the table at
you, | think -- | guess seeing that nunber it would
be page 53.

A Oh, sorry. Ckay.
Q That woul d make nore sense that way.

So are you famliar with the term "body

A Yes.

Q VWhat is a body diode?

A. If we look at the figure 4.35 on page 56 or
59 of 120. The body of the PMOS transistor is the
N-well seen in that figure 4.35. And the body diode
woul d be the diode that's fornmed between that N-well,
or the body of the PMOS, and the P-substrate.

Q Is the body diode shown in schematic form
on this figure?

A Yes.

Q VWi ch synbol is it?

A It's the | owest diode on the right, just
slightly above and to the |left of the P-substrate

| abel .
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Q Okay. And it's flowng up, right? The
anode is on the bottom the cathode is on the top for
the one that you're tal king about, right?

A Yes.

Q And what's happening at that interface

between the N-well and the P-substrate that nakes it

a di ode?
A There's a PN junction.
Q Okay. | understand that nmakes it a di ode.

But what's happening with the flow of el ectrons, or
physically that nmakes that a di ode?

MR. ANDERSON: (nbjection. Form

THE WTNESS: |If the P-substrate becones
nore positive than the Nwell, the diode that we're
t al ki ng about turns on and conducts current.

Whereas, if the NNwell is at a higher
potential than the P-substrate, which is nornal
operation, then the diode is reverse biased, and no
current flows.

BY MR JONES:

Q And you al so have drawn above that di ode we
just tal ked about, you've drawn two ot her diodes,
whi ch are facing the other way between the source and
drain of a transistor and the NNwell that they're in;

iIs that correct?
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A Yes.

Q Do you refer to those as body di odes?

A One may refer to them as body di odes, but
generally they're referred to as the source body
di ode or the drain body diode.

But I wouldn't be -- | nean, | don't think

it would be entirely incorrect to say it's a body
di ode because the body is used as part of the diode.

Q And at each of those interfaces, there's a
PN junction as well, right?

A Yes.

Q And that's why you say that each of those
interfaces creates a diode, right?

A Yes.

Q And on page -- well, three pages prior,
which is 56 of 120, you've drawn two di odes at the

interface between the source or drain and the body,

ri ght?
A Yes.
Q Is that true for every PMOS transi stor

there's necessarily a source body diode and a drain
body di ode?

A Yes. And CMOS transistors, which are
fabricated in the bulk, or in a way for there has to

be a P plus N junction for the source and drain to

Samsung Electronics vs. Promos Technologies
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the body of the -- here the end substrate of the PMOS
devi ce.
Q Just nore fundanentally, is every PN
junction a di ode necessarily?
MR. ANDERSON: (nbjection. Form
THE WTNESS: Yes. But if you give nme sone
example, I'll see if | can find sone way that's not
true. But | think a PN junction is a diode, yes.
BY MR JONES:
Q Is there any other way to form a di ode

other than formng a PN junction?

A Yes.
Q Can you give ne an exanple?
A. Met al sem -conductor junction. |If the

sem -conductor is lightly doped, it can formwhat's
called a Schottky or rectifying junction, which is a
di ode.

Q Looki ng at page 54 of 120.

A Ckay.
Q I want to make sure | understand your
opinion. |Is it your opinion that Joo al one teaches

this elenment, this diode elenent, at the top of this
page?
A To the extent that the PMOS transistor in

Joo is laid out to include the diode, then Joo could

Samsung Electronics vs. Promos Technologies
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teach it al one.

But | don't think that's clearly detail ed.

That's why | brought in Weste. And if we | ook at
figure -- | have a cross-sectional view of a figure
where |'ve used Weste to show the P-plus in an
Nwell to inplenment the diode. And I'mtrying to
find it.

Q Take your tinme. But | aminterested in
seeing it and discussing it so...

A Al right. | put this in the other
decl aration, but it's in the McAdans decl aration on
page 122 of 136, or page 119.

Q Ckay. | have it here.

A. So we see sinply by putting the P-plus in
the N-well, that a diode is forned, which wl|l
connect node 14 of MAdans to Vdd.

Al'so, with the "492 inplenentation, it
woul d be node out in Figure 2A to Vinternal.

So it's just sinply adding the P-plus in

the N-well.
Q In this particular exanple, is the N wel
at vdd?

A Yes. And the substrate is at ground.
Q And so the junction at the topnost

P-well -- I"msorry, would you call it a P-well or

www.aé)tusCR.com
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a --

A A P-plus region. The plus indicates that
it's heavily doped, so when you make a connection to
metal, it's not rectifying or a Schottky contact.

Q Ckay. So the interface between that
topnost P-plus region and the N-well that it's in,
t hat di ode has an anode that's node 14 and a cat hode
that's Vvdd?

A. Yes. Power supply Vcc or Vdd.

Q So | want to go back to 781, the Joo

di scussi on we were havi ng.

A Ckay.

Q And | nean, we were, | think, at page 54 of
120.

A Ckay.

Q And ask if it's your opinion that Joo al one
teaches this el enent?
MR. ANDERSON: (nbjection. Form
THE W TNESS: Joo al one doesn't teach
adding the diode as a detail. That would be
sonet hing that woul d just be adding an extra P-plus

region to the body of the NP1.

But Joo al one doesn't teach that. | nean,

a person of ordinary skill in the art would know how

to do that. It's sinply adding P-plus to the N-well.
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BY MR JONES:

Q The transistor MP1 in Joo does have, as we
tal ked about, two diodes, right? It has a source
body di ode and a drain body di ode?

A Yes.

Q And why woul d that, either of those diodes,
not neet this claimelenent?

A Those are the source and drains of the
PMOS. So those are connected to the transistor.

So you woul d need to have the P-plus, as |
detailed in the other declaration, page 119 or page
122 of 136, where the N-well would have a P-plus for
a separate connection, because the source and drain
connections are already going to other places in the
circuit.

Q I"'mtrying to understand how and perhaps --
this is page 59 of 120. The Joo, I'mtrying to
under stand what woul d need to change in the Joo
circuit in order to neet the claimelenent.

| know you tried to explain that, so |
apol ogi ze for the sane thing. But can you help ne
understand better, hopefully with reference to the
decl aration, the Joo declaration, what nmanipul ation
woul d need to occur?

A It's quite sinple.
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Q Sur e.

A "1l just draw it on the side here as a
P-plus. And that goes to Vcc. And then that woul d
provide a diode like this to Vcc.

So you just add a P-plus, just like it's
drawn in the other declaration. O course the P-plus
woul d be at the top. | just kept it real sinple.

Q And t he di ode, the anode of the diode is

al ways the P-type region? |Is that right?

N N NN NN R P R R R R R R R
g A W N P O © 0 N O O M W N B

A l"msorry. | mslabeled this. This
doesn't go to Vcc. It's already connected to Vcc.
It goes over to the input. W'IlIl just call it X

here; X. It's sinpler if you |look at page 122 of 136
in the other declaration.
Q kay. So in order to neet the claim

el ement, a person of skill in the art would need to
add a P-type region in the correct place near MP1 and
that P-type region would need to connect to the node
N2; is that correct?

MR. ANDERSON: (nbjection. Form

THE WTNESS: Well, it's discussed in the
declaration. But in real sinple terns, all you do is
put a P-plus in the Nwell. Tie that P-plus to node
14 in McAdans, for exanple. O across the fuse to

node X in Figure 2.
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Just in sinple terns, you just add a P-plus
to the N-well.

And because |I'mdoing this on the fly, and
| haven't witten this in the declaration, give ne a
second, because the diode |'ve drawn here may
actually need to be connected there to connect to
neet the claimlanguage.

And again, | haven't witten this up here.
So give ne a second and I'lIl -- | nean, the takeaway
is the P-plus. You just add a P-plus to the N-well.
BY MR JONES:

Q Sure. As you're doing that, and nmaybe this
is for Paul too, but it's inportant to get the
correct answer today.

And, Dr. Baker, you shoul d understand
procedurally it's our position that Sanmsung's case
will be limted; that the 781 I PR concerning Joo w ||
be limted to specifically to what's witten in your
781 decl arati on.

" msure Paul woul d object and argue
ot her wi se.

But at |east today ny purpose in this is to
at | east get your full and accurate opinion on this.
So take the tine you need. But hopefully, for your

sake, you can tie that into the 781 declaration
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sonmehow i n our discussion.

A Oh, | thought | was. | was sinply -- it
seens |like the discussion is very clear here --

Q Ckay.

A -- on how the conbi nation of Joo and Weste
woul d be i npl enent ed.

| was sinply trying to explain to you and
be hel pful as to how P-plus woul d have been i ncl uded
in another way that |'ve described in one of the
ot her decl arati ons.

But | nean, we can stick to this
decl aration, and | think that the conmbination is
clear. If we look at the figure on page 61 of 120,
that we can see the diodes that neet the claim
| anguage, and the connection of the fuse and the fuse
to Vcc.

| was sinply -- perhaps | shouldn't have
been, but | was trying to be hel pful and explain how
anot her di ode could be inplenented based upon what |
did in the other declaration.

Q kay. So | nust have m sunderstood. |'m
not trying to push you into saying that it wasn't in
your decl arati on.

But let's tal k about that. Page 61 of 120,

| think you' ve just referenced it.
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A Yes.

Q And how that picture on the top of that
page neets the claimelenent, then. And | think that
woul d be nore appropri ate.

VWhi ch di ode neets the claimelenent?

A The diode that's in blue that's connected
fromN2 to Vcc. That's | abel ed body di ode.

Q And does that diode exist in MP1 of Joo?

A Yes.

Q kay. So is it your opinion that Joo al one
meets the claimelenent?

A | think the answer is yes, but | think that
it may be nore clear to bring in Weste to nake sure
that it was really clear

Q I"masking it another way. |Is it possible
to make MP1 in such a way that there is not a diode
across the fuse?

MR. ANDERSON: (nbjection. Form
THE WTNESS: |If you |look at MP1 in there,
it's not possible. There's a P-plus connected to N2.
There's the Nwell and N-plus that are tied to Vcc,
which is the body of MPl. So the answer is no.
BY MR JONES:
Q So in Joo, for each of the transistors,

there's actually two PMOS, two NMOS, and an inverter,
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which is presumably made of two or nore transistors.
Each of the transistors in that circuit has
two di odes, right?
MR. ANDERSON: (bjection. Form
THE WTNESS: There's a parasitic diode
bet ween the source and drain, and the body of all of
t hese MOS transistors, yes.
BY MR JONES:
Q | guess because you have a cl ean copy of
Joo, can | ask you to draw in where each of those
parasitic diodes would be on Joo Figure 2? And it
may be better on Figure 2 if you turn, just because
it's bigger.
A. (Wtness conplies.) Just for the PMOS?
Q For the NMOS, too. For | guess all of the
transistors that are shown.
A It's the sane as what's drawn on page 61 of

ny declaration. Sorry it's not as clear as | would

like. But also I'll just wite...
Q |'"mgoing to take ny pen back.
A. Ch, sorry.
Q Thanks.
A It's clearer on the figure that | have on

page 61 of 120 of the declaration, but | tried to

draw t he sane thing.
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Q Okay. And then | assune MN2 will have al so
two di odes to ground?

A Yep.

Q Just for conpl et eness.

A (Wtness conplies.)

MR JONES: So | said we wouldn't do this,
but 1"'mgoing to mark this as an exhibit because it's
a uni que docunment now. So could we put Exhibit 1 on
this.

MR. ANDERSON: Unl ess you want to start
where you guys are going to be at for consistency.
You guys usually start with 2000.

MR. BANSAL: Do you want ne to give you
your | ast exhibit nunber?

MR. JONES. Yeah. |If it's handy and you
can pull it up.

MR. ANDERSON: O herwise it gets kind of

wei rd.

MR. JONES.: Actually, so l'mgoing to mark
it only in the 781 I PR because it's Joo, so I'll nmark
it 2002.

MR. BANSAL: That's fine.

MR. JONES: Which | don't think we've used
yet .

MR. BANSAL: No. That's okay.
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(Exhi bit 2002 was marked for
I dentification.)

MR JONES: And we indicated it's for the

781 IPR. It's on the record, so we'll be fine.

MR. ANDERSON:  Yep.

MR JONES: | think we're done with this
docunent, but here's the rest -- why don't we go off

t he record.
(A recess was taken from 12: 15 p. m
to 12:25 p.m)
MR. JONES. So | have no nore questions.
Thank you, Dr. Baker.
MR. ANDERSON: | have no questions. Thank
you.

(The deposition was concluded at 12:25 p.m)
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CERTI FI CATE OF REPORTER

I, the undersigned, a Certified Shorthand
Reporter of the State of Nevada, do hereby certify:

That the foregoi ng proceedi ngs were taken
before ne at the time and pl ace herein set forth;
that any witnesses in the foregoi ng proceedi ngs,
prior to testifying, were duly sworn; that a record
of the proceedi ngs was nmade by ne using machi ne
short hand which was thereafter transcri bed under ny
direction; that the foregoing transcript is a true
record of the testinony given to the best of ny
ability.

Further, that before conpletion of the
proceedi ngs, review of the transcript [ X ] was
[ ] was not requested pursuant to NRCP 30(e).

| further certify | amneither financially
interested in the action, nor a relative or enployee
of any attorney or party to this action.

IN WTNESS WHEREOF, | have this date

subscri bed ny nane.

Dat ed: Cctober 28, 2019

GALE SALERNO, RMR, CCR #542
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DECLARATION UNDER PENALTY OF PERJURY
Case Name: Samsung Electronics vs. Promos Technologies
Date of Deposition: 10/25/2019

Job No.: 10061825

I, R. JACOB BAKER, PH.D., P.E., hereby certify
under penalty of perjury under the laws of the State of

LKLiT QI>54' that the foregoing is true and correct.
o
l’g%&

Executed this day of

NV EMBE | 2019, at /S VLGS

R. JﬁéOB BAKER, PH.D., P.E.

NOTARIZATION (If Required)

State of

County of

Subscribed and sworn to (or affirmed) before me on

this : day of , 20

by , proved to me on the

basis of satisfactory evidence to be the person
who appeared before me.

Signature: (Seal)
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