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***8

\Wher eupon, this is the deposition of GARY W RUBLOFF,
PH. D. who appeared as a witness called by the RESPONDENT in
t he above-styled caption, was called and was exam ned on
Wednesday, August 19, 2015, conducted at the offices of Fish
& Richardson, P.C., 1425 K Street Northwest, Washington, DC
20005 Virginia, commencing at 9:00 a.m, and was reported
and transcribed by T. S. Hubbard, Jr. a notary public for
the District of Col unbia.
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PROCEEDI NGS
MR. MJKERJI: The wi tness remains under
oath from yesterday.
BY MR CHEN:
Q Good norning, Dr.~Rubloff.
A Good nor ni ng.
Q Dr. Rubloff, did you speak with your
attorneys |ast night?
MR. MJERJI: That is a yes or no
questi on.
THE WTNESS: It is a yes or no

guestion?
MR. MUKERJI: About anythi ng?
BY MR CHEN:
Q Did you speak with your attorneys about

the subject matter about your deposition |ast
ni ght ?
A No, | spoke with himabout a restaurant.
Q And this norning you did not speak with
hi m about the subject matter of your deposition
either, is that correct?
MR. MUKERJI: That woul d breach the
privilege.
THE WTNESS: | amsorry?
BY MR CHEN
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Q And this norning you also did not speak
wi th himabout the subject matter?

A No.

Q Can we | ook at Exhibit 8 which is your
decl aration submtted in connection wth the
Sansung | PR '224 patent, and if we could go to
par agraph 12.

Paragraph 12 is where you state what you
believe is the person of ordinary skill in the art

for the '244 patent, correct?

A Yes.
Q You have given the sane definition of
“person of ordinary skill in the art for the '244

patent as you did for the '997 patent, correct?

A Yes.
Q Did you cone up with your definition of
a person of ordinary skill in the art for '224

patent separately fromthe '997 patent?

A Yes.

Q What did you consider when com ng up
Wi th your definition for a person of ordinary
skill in the art for the '224 patent?

A | considered what the '224 patent
teaches, what the tine frane of the '224 patent

was.
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What the state-of-the art at the tine
was |ike and what skill sets are comng with the
degrees in universities that people are trained
with, and the things that they wll have to naster
beyond that or at |east --

Well, not master this necessarily, but
to becone famliar with by working in the
envi ronment .

Q The two to three years of experience in
sem conduct or processing industry that a person of
ordinary skill would need to have, is that also
experience in process integration?

A Yes, it would certainly include that.

Q Wiy is it inportant for themto have
experience in processing integration with respect
to the '244 patent?

A The ' 224 patent goes through a nunber of
process steps to achieve a certain result.

In this case, the raised source drain
structure and so one really has to understand
sequences of steps, sonething about the process
consequences of each of those steps and what the
notivation in the architecture of the device
really is.

Q When you say that a person of ordinary
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skill in the art needs to understand the sequence
of steps, why is that inportant?

A The fabrication of a specific device,
the kinds that are treated in the '244 patent w |
have one or another paths to realization, so these
w || be sequences or possibly different

al ternati ve sequences to achieve the result.

Q The sequence of steps will affect the
result?
A Yes, the sequence of the steps w |

affect the result and the details of those steps
and the substeps will affect the result, sone nore
t han ot hers, and depending on which result we are
tal ki ng about because there are nunerous
properties of the resulting device and its
constituents that are inportant, |ess inportant,
and so on.

Q You al so said that a person of ordinary
skill in the art would need to understand the
process consequences of each of those steps.

What did you nean by that?

A If you wll |look at a single process, a
unit process, let's say, you can characterize its
consequences usually by multiple nmetrics.

For exanple, what is the resistivity of
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the material? What is the breakdown field if it
Is an insulator? Wat is a deposition rate? Wat
Is the conformality and the |ike?

Those are all consequences of how the
process works and how t he equi pnent carries out
t hat process.

Q Then you al so said that a person of
ordinary skill in the art would need to understand
what is the notivation in the architecture of the
devi ce, what did you nmean by notivation in the
architectural or in the notivation of the
architecture?

A | f you are | ooking at the target of the
‘244 patent, the goal of the '244 patent, or if
you're | ooking at the prior art which is very
simlar to that of the '224 patent, there is a
goal in mnd, and the way you would |i ke to have
the structure | ook when you are done is part of
the thing that woul d need to be understood, and
the different ways in which you m ght get to that
result which things can be substituted for which
things, and the like, there are |ots of
consi derations there.

And in general when I was tal king here

about what would be the characteristics of one of
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one of ordinary skill whether it is the goal of
the '244 patent or any other patent of this type

| ooking at a device structure and function, you
woul d need to have sone famliarity with how t hose
t hi ngs pl ay together.

Q How woul d one of ordinary skill in the
art achieve the goal or the notivation of their
architecture?

MR. CHEN:. Let ne reask that.
BY MR CHEN:

Q How woul d one of ordinary skill in the
art design a process to achieve a specific goal or
notivation of the architecture?

MR. MJKERJI: bject to the form
THE W TNESS: What architecture woul d
you like to talk about? Wat function?
BY MR CHEN

Q When | asked you why a person of
ordinary skill in the art would need to understand
the notivation of the architecture, you stated
that a person of ordinary skill in the art would
have certain goals in mnd and you used the '244
patent as an exanpl e?

A Yes.

Q How woul d a person of ordinary skill in
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the art design a process to achieve the goal that
they have for the specific device?
MR. MUKERJI: Objection to form
THE WTNESS: That's a very broad
guestion. Your answer woul d be, the
technology is here, | want sonething to
change, | | ook at what constraints are there,
| | ook at what processes | have avail able, ny
under st andi ng of those processes and their
consequences for subsequent processes and the
like, and | try to dream up a sol ution.
BY MR CHEN:
Q | s part of achieving the goal the
sel ection of specific steps and arrangi ng those
steps in a specific sequence?
MR MJUKERJlI: Objection to the form
THE WTNESS: W are still speaking in

gross generality here.

BY MR CHEN:
Q Sur e.
A But given that in parting sone

i nnovative function to a technol ogy that already
has a kind of existing shell, certainly neans
under st andi ng what will change and what will stay

t he sanme, so what processes are there and what
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order they can be carried out or alternative ways
i n which those steps and sequences can be arranged
to achieve a simlar result.

Q You are of the opinion that with a
specific result in mnd that there are nmultiple
ways that a process could be constructed to
achieve that result, correct?

A There may be multipl e ways.

Q For exanple, you could have a process
with a certain sequence of steps, that woul d
achieve a result and you coul d have anot her
process with those sane steps arranged in a
different order that would achieve the sane
result, correct?

MR. MJKERJI: bjection to the form

THE WTNESS: | nean in principle this
coul d happen. Mre typically there would be
sone | evel of change.

| f you're tal ki ng about rearranging
steps, | have, let's say, eight steps that
achieves a result.

In a very general sense you' re asking
me, as | understand it, could I exchange

Steps 6 and 8, right, in the cases where

coul d achi eve approxi mately the sane result
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by doing that there woul d be ot her changes
that | mght nmake to the details of 6 and 8
or to the details of the final structure for
that matter, and the question whether it is
worthwhile is a different question because
you still have to ask the question, "Wat
things are different fromthe manufacturing
poi nt of view?"
| f the resulting structure has sonmewhat
different properties, they may be better or
t hey may be wor se.
The costs and conplexity and the yield
price you pay by doing it differently they
could all be different.
You cannot predict w thout going through
an exercise here, a real exercise, not the
ki nd of hypothetical one which way woul d be
the preferred way to do it.
BY MR CHEN

Q When you say a real exercise, are you
referring to an actual experinentation with
equi prent and a wafer, actually building the
device with the different processes?

A | think there would be two stages at

| east of | ooking at this.
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The first one would be, | have a certain
body of knowl edge as one of ordinary skill about
what these steps will do and what nodifications

and processes each can nake and what the
consequences wWill be for those steps.

Then what the consequences are for the
way in which | arrange these steps and nake
nodi fications to each of those steps in any new
arrangenent if needed.

That is the kind of thing of "one of
ordinary skill" would be sitting around the
kitchen table or at their desk at work thinking
through and trying to see fromtheir body of
know edge what they expect is credible and what is
not, so they will go through and | have seen nmny
peopl e doing exactly this.

That is where innovation cones from and
they | ook at the scenarios and sonetines talk to
col | eagues about it, work on the bl ackboard, erase
things, and so on, it is actually one of the nore
I nteresting exercises, to see whether conceptually
It makes sense.

These days they al so have significant
tools, nodeling tools, conputational tools at hand

so they can actually predict whether this is going
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to work with sonme degree of accuracy never
conplete and then ultimately if you get through
the first stage of conceptualization, the person
of ordinary skill and you may do sone nodeling
after that, the next stage would be to prototype
it experinentally so you would have to find a way
to use the facilities in a different fashion.
From a manuf acturing plant you are goi ng
to detract fromthroughput because you're going to
use the tools for your little experinent, so you
have to do that as a prototype, and then if it is
serious, nmake a decision whether to commt to the
experinment to determ ne whether this works at
reasonabl y high vol une.
BY MR CHEN
Q What you just described is part of the
real exercise that would need to be done in order
to determ ne whether a process step sequence coul d
be rearranged, correct?
MR. MJKERJI: bjection to form
THE WTNESS: | described nultiple
| evel s at which this assessnent can be done
starting froma very basic one which is a
bl ackboard exercise to |larger comm tnents of

resources that usually would only be pursued
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if the earlier investigations indicated

sufficient benefit to justify the costs of

pursuing it further.
BY MR CHEN:

Q | want to make sure | understand, that
this is the assessnent or the real exercise that
woul d need to be done in order to determ ne
whet her the process step sequence could be
rearranged, correct?

MR. MJKERJI: bjection.
THE WTNESS: |t depends on what you

nmean by determnation. | can |ook at a

sequence of steps and the result and | can

play with that on the bl ackboard and | can

determne, "This is credible. | think this
will work."
But | don't know how well it wll work,

right, because | haven't done it, right.

On the other hand, one of ordinary skill
or above could | ook at that and at | east say,
"This is very credible," and often what that
will lead to is sonething kind of in between
in the sense that | see | could restructure
the process, even nove steps around or

repl ace steps or take out steps or add steps
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or sonething like that, and |I could | ook at

that carefully and I can analyze it and | can

conclude, "This is doable."

| haven't done it yet. | haven't | ooked
at the process regine specifically for each
of those steps that | need, but | can say
that this is credible.

Oten the judgnent at that point is, "Is

It worth the experinentation to do that?"

Very often people decide it is going to

t ake us weeks, nonths, sonething like that to

really test it out or even to refine it

because it may require conputational studies
and so decide not to pursue it because there

IS a cost in trying anything.

BY MR CHEN:

Q Previ ously, | asked you whet her you
coul d have a process with a certain sequence of
steps that woul d achieve a particular result and
that you coul d have anot her process with those
sane steps arranged in a different order that
woul d achi eve the sane result.

As part of your answer you said, "In

principle this could happen,” but said that you

coul d not predict what woul d happen w t hout going
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t hrough the real exercise, not a hypothetical one
i n which way woul d be the preferred way to do it.
That is what you said, correct?
MR. MJKERJI: bjection to the form
THE WTNESS: Are you reading fromthe
transcript or are you paraphrasing?
BY MR CHEN
Q | amreading fromthe transcript, but
it's a rough right now
You said nore. | amtrying to shorten

it. Does that sound a fair characterizati on of

what you said? | can just reask the question.
MR. MJKERJI: bjection to the form
THE WTNESS: | don't want to | eave the

I npression that you only know t he answer
after all of this experinentation and
prot ot ypi ng and manuf act uring environnent

because that is not the case.

BY MR CHEN:
Q Ri ght ?
A There are plenty very good innovative

I deas that cone fromthat kind of exercise and
appear in patents and are certainly patentable
that may never have seen the manufacturing floor.

The problem we are having is you're
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asking questions in great generality and | don't
understand the rel evance to the patent at hand.

And | think I'"m having trouble making it
sufficiently clear to you that this exercise you
are asking about is hypothetical and it is not a
single | evel.

There is a |l evel that can be done on the
bl ackboard in an hour's discussion with a couple
of peopl e.

There is a level that actually maps it
out and | ooks at what each step's paraneters wl|
be and maybe into sone nodeling of that, and then
there are various |evels of experinentation, sone
of them just on subsets of that sequence that are
seen as the nost likely to control what the change
and the result is.

BY MR CHEN

Q What you have described then, are
various | evels of analysis that m ght need to be
done in order to determ ne whether a process
sequence could be rearranged to achieve a
particular result, correct?

A Say the |last part again?

Q What you descri bed are various |evels of

anal ysis that m ght need to be done in order to

/_é ESQUIRE 800.211.DEPO (3376)

EsquireSolutions.com
HOME-2005



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP R
ag b W N b O © 0 N OO O M W N B O

GARY RUBLOFF, PH.D. VOLUME 2 August 19, 2015

SAMSUNG ELECTRONICS vs. HOME SEMICONDUCTOR

282

deter m ne whet her a process sequence coul d be
rearranged to achieve a particular result,
correct?

A | wouldn't say mght. | would say may
or may not be needed to nake an assessnent of
whet her the result could be achieved by a
di fferent arrangenent of the process flow

There are nodifications and

rearrangenents as we are tal king about that would
certainly be credible if built upon what one of
ordinary skill understands an etch process does,
what a deposition process does, |ithography
constraints, and so on, and for the nost part the
peopl e of ordinary skill will be able to determ ne
whether it is credible, right, but that does not
mean manuf act urabl e because manufacturable has to
do with costs and reliability and yield and all of
t hese things.

But when people do that initial |evel of

I nvestigation, if they are of ordinary skill or
above, | think they can nake a pretty good guess
as to whether it is possible. It doesn't nean it

Is practical yet because they haven't done all of
the experinents, but they certainly know what is

credi bl e.
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Put it another way.

| have heard and | have said it any
nunber of tines the statenent, "This nakes sense.
This is sonmething that ultimately would work or it
is very likely to work," neaning, | don't know, a
hi gh |ikelihood of doing it.

But that doesn't nean we will pursue it
because to actually bring it to manufacturing
entails a substantial cost.

That is a situation that is likely to be
possi bl e, but a decision was nmade not to bring it
Into manufacturing so it remains in the category,
"Yes, that is workable."

The question is: Are we going to foll ow
that or not? Does it give us enough advantage to
bot her pursuing?

Unl ess you are in research. If you're
in research you can do any of these things.

MR. CHEN:. Let ne nake sure

under st and.
BY MR CHEN:
Q |s there a difference between sonething
that is possible and sonmething that is credible?
A You're | ooking for a semantic response

her e?
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Q You used both terns and | wasn't sure
whet her you were using theminterchangeably or
whet her you were referring to two different |evels
of assessnent ?

A | was trying to talk |like an ordinary

person. Excuse ne.

MR. CHEN:. | appreciate your effort.
BY MR CHEN:
Q You were just using them

I nt erchangeably, then, possible and credi bl e?

MR. MJKERJI: bjection to the form

THE WTNESS: | think you are putting
too nuch into ny choice of words.

One of ordinary skill considering
various arrangenents of structures and
processes and their sequences and the details
t hereof conme up wth sonething that |ooks
I nteresting.

If | call it possible that neans, and |
haven't denonstrated it, thenis it really
possible, that is a semantic thing that |
haven't thought about, so | don't know how to
deal with that.

If | call it credible |I know how to deal

with that because | or a group of us have
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gone t hrough usi ng what we know about the
art, and we think, "Yes, that should work,"
so it is credible. If it weren't credible we

woul d say, "That is a dunb idea, so |et

forget it."
BY MR CHEN:
Q When you cone up with sonething that is

credi ble, that does not nean it is manufacturable,
correct?
MR. CHEN. Let ne reask the question. |
can see where that mght be a little bit
difficult for you to answer.
BY MR CHEN

Q When you have done this assessnent and
you and your team cone up with a solution that you
believe is credible, that does not nean you have
determ ned whether it is manufacturable, correct?

MR. MJKERJI : bj ection to the form

THE WTNESS: It depends what you nean
by manufacturable. |If it is credible, then |
believe if a group of ordinary skill has
determned that this is credible, it is
extrenely likely that it is manufacturable as
a structure.

Whet her you would put it into
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manuf acturing given costs and yield and ot her
consi derations, that is a different question.
There is a difference between, "Can |

fabricate it?" which is what credibility

says, "Yes, | can fabricate that," and, "Is

it cost effective at the higher levels to

actually manufacture it?"
BY MR CHEN:

Q So the performance of those real
exerci ses that you had discussed earlier that was
to determ ne whet her sonmething is nmanufacturable
in the sense that you would actually manufacture
it?

A No.

Q No? Were do all of those real
exerci ses cone in?

A Let ne give you an exanple. | think it
Is a good exanple. W use thin film processes of
the kind that you see here to nmake device
structures which are essentially electro chem cal
batteries.

| think I mentioned this earlier, so we

use these processes in the sequence and we had the
I dea that if we use anortization of alum num and

we make pore structures out of that and then use a
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variant of CVD which is called ALD, we could cut
very thin layers inside these tiny pores at each
end and we can put active |layers of ion storage
materials at each end and then fill it with

el ectrolite we can nake a worki ng nano-battery.

And we did.

W tal ked about it. W were not sure we
could make it, but we were pretty sure, so it was
credible, right, and we knew it well.

It may not be a really good battery
because this is a pretty specul ative domain. |t
turns out it is really a good battery, so we did
the research experinentation, but we were pretty
sure we could make this structure and so that is a
| evel of credibility, the perfornmance woul d have
to have sone way of estimating what that m ght be
and we got that right as well.

But that doesn't nean it is
manuf acturabl e at high volune and it doesn't nean
that it is doing going to be cost effective which
probably it will not be in this exanple.

Anot her exanpl e woul d be sonet hi ng
cl oser to the subject at hand because the prior
art in the '244 patent shows nore than one way of

maki ng a structure for a raised source drain |ike
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the '244 is anended at, and in that case the steps
that are involved and the differences in sequence
of those substeps in the different enbodi nents
that we address, as | wote in ny declaration,

that is very credi bl e because these steps are well
under st ood and they have been practiced in
conbinations like that in other parts of very sane
t echnol ogy.

It is all there in ny declaration. One
of ordinary skill would know that one can enbody
the i nnovation of the '244 patent in nore than one
way.

It is nmuch easier to talk about that
than the generalities that we have spent, | don't
know, the |last 40 m nutes on?

Q When those of ordinary skill have
anal yzed the process and determned that it is
credible to rearrange the process sequence to
achi eve the sane innovation --

MR, CHEN. Let ne give you a specific

exanpl e and start over.

BY MR CHEN:

Q When those of ordinary skill in the art

have anal yzed the process disclosed in the '244

patent, and determned that it is credible to
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rearrange the process sequence to achi eve the sane
I nnovation as the '224 patent, is that rearranged
sequence a new i nnovation?

MR. MJKERJI: bjection to the form

THE WTNESS: You are stating things
incorrectly. The '244 patent was invented,
di scl osed, after the ones we are talking
about in the prior art.

There were nultiple ways to achieve the
rai sed source drain structure disclosed in
the prior art | have cited here before the
'224 patent, so nobody had to have or | ook at

the '244 patent to do that, it was already

done.
BY MR CHEN

Q What |'m asking you is, persons of
ordinary skill in the art analyzing the '224

patent, and | ooking at the '244 process, if they
| ook at that process and determne that it is
credible to rearrange the process sequence in the
' 244 patent, to achieve the sanme goal or results
that are stated in the '244 patent, have those of
ordinary skill in the art then created a new

I nnovati on?

MR. MJKERJI: bjection to the form
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THE WTNESS: | can't answer that
guestion because prior art value in
i nnovation as | understand it fromthe patent
| aw you cannot invent sonething in hindsight.

The ' 244 wasn't there.

| don't want to specul ate on what
sonebody would learn fromthe '244 patent to
go back and i nvent sonething el se.

The ' 244 patent says what it says, but
what it says has been already disclosed in
the prior art so | can't answer your
guesti on.

It's a hypot hetical.

It has got the order of the tines wong
or sonet hi ng.

Il wll clarify.

| went through the exercise in all three
of these patents of responding to what | was
asked to do which is to |l ook at the prior
art, identify if in the prior art there were
teachings for each of the clains and the
subst eps of each of the clains in these
patents, that is what | did.

I n doing that to note whether one of

ordinary skill m ght put together different
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things that were known at the tine and be

notivated to put themtogether to achieve a

result.

The result was not to be, "Can we match
what is in the '244 patent?"

My question is: Wuld peopl e understand
fromthe prior art | have cited that you
coul d achi eve raised source drain structure
which is shall ow doping, that is what it is
all about, in one way or anot her.

BY MR CHEN:

Q Did the prior art you anal yzed for the
' 244 patent provide a process for achieving raised
source drain structure that had the sane process
steps and in the sane sequence as disclosed in the
' 244 patent?

A You sai d sane process steps and
sequence. Sone of the prior art had a simlar
sequence to that in the specification of the '244
patent and nore than one enbodi nent in the prior
art net the requirenents of the clains in the
' 244,

Q Did the enbodi nents in the prior art
di scl ose a process with the sane sequence as that

di scl osed in the '244 patent?
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MR. MUKERJI: Objection to form
THE W TNESS: | think it is tine to | ook
at the '244 and make sure | understand what

sequence you are referring to.

BY MR. CHEN:
Q Sur e.
A Because the clains indicate a set of

steps, but not necessarily a sequence, and there
are a certain nunber of enbodi nents, but each
enbodi rent will have sone sequence, so | wanted to
make sure | understand whi ch sequence you are

t al ki ng about .

Q | f you |l ook at Exhibit 9, which is the
' 244 patent.

A Ri ght .

Q The ' 244 patent provides a description
of a preferred enbodinment and this is beginning at
Colum 3 Line 50 and continues to Colum 6 Line 8.

A Ri ght .

Q In preparing your declaration, did you
find any prior art that disclosed a process for
fabricating the device with a raised source drain
that had the sanme sequence of process steps as
di scl osed in the '244 patent?

A Yes.
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Q Whi ch prior art disclosed the sane
sequence of process steps?

A Nakarmura third enbodinent, | think it
iIs. There is the planarization of the insul ated
dielectric dowmn to the etch stop |layer on the gate
el ectrode simlar to this and so the sequence is
essentially the sane.

Q Nakanmura first enbodi nent does not
di scl ose the sane sequence, correct?

A Nakanmura first enbodi nent has sort of a
di fferent sequence. Let ne think about whether |
woul d properly describe that as a different
sequence.

Yes, it is a different sequence, the
first enbodinent. Sorry. It is a different
sequence than the '244 specification shows. Let
me make sure | clarify that.

Q Is it a different sequence than the '244
CGaimlif the limtations of aiml were
interpreted to have the |isted order of steps?

MR. MJKERJI: bjection to the form

THE WTNESS: Cdaim 1 does not specify

sequence of steps.
BY MR CHEN:

Q If Claiml were to be perfornmed in the
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|isted order of steps, would Nakanura Enbodi nent 1
di scl ose that sane order of steps?
MR. MJKERJI: bjection to form
THE WTNESS: Wait a mnute. | would
like to see the Nakanura reference. | don't
think it has been entered yet.
MR, CHEN. | think you are right. Gve
me a mnute,
(Wher eupon, Respondent's Exhibit Nunmber 10 was
marl ed for ldentification.)
THE W TNESS: Your question is which

enbodi nent ?

BY MR CHEN
Q Enbodi nent 1.
A One.
Q Yes.
A Let's repeat the question. | believe

your question is: Does Enbodi nent 1 of Nakanura
represent an equi val ent sequence of steps as Caim
1 would be interpreted if it literally said it has
to be this sequence? And the answer is no.

Q Yesterday you provided a definition of
rai sed source and drain and you said that the
rai sed source drain was the area that was above

t he substrate surface.
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Do you recall that?

A | think that is what | said. That is
nost of where the material is, the dopants that
were in it are no longer all the way in it.

Q So the raised source and drain refers to
the dopant in the source material before that
dopant has been diffused into the substrate after
heat treatnment. That was your definition
yesterday, is that correct?

A | don't renmenber exactly what | said.

Q Wul d you stand by that definition?

A My recollection is we were tal ki ng about
what structure is the raised source drain, and |
said, "I think it is called raised source drain
because it is above the crystalline silicon and
the function which is the inportant thing is to
supply in conmuni cation with the crystalline
silicon a source of dopants that could then
di ffuse and forma shallow junction in the
crystalline silicon."

Q | s that the understanding of raised
source drain that you used to conduct your
anal ysis of the '244 patent and the prior art?

A | think substantially so. The notive of

a raised source drain is to produce a shall ow
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junction by out diffusion froma structure in
intimate contact wth crystalline silicon in the
source and drain regions.

So the semantics and we can debate for a
l ong tinme about whether one should define the
rai sed source drain is only the part above the
crystalline silicon surface or the part above the
crystalline silicon surface plus the shall ow
junction the dopants that wandered out by
di f fusi on.

| think that is a distinction that is
I nconsequential. The point of a raised source
drain is you make a structure which allows shal |l ow
doping by diffusion into the crystalline silicon.

Q But you define the raised source drain

as the material above the crystalline silicon,

correct?
A | think | did. | think | referred to it
as that. | didn't think | was being asked to nake

sonme kind of formal definition of that.

Anyone who | ooks at these structures one
of ordinary skill in the art knows that the
function is to make shal | ow dopi ng whi ch you
cannot do the sane way by ion inplantation,

conventional neans and that sonmewhere al ong the
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i nes sonebody calls it a raised source drain
because there was dope polysilicon above the
crystalline silicon.

| didn't find in ny investigation an
irrefutable historical statenent of who started
the termand precisely what they defined that to
mean if they did define it to nean sonethi ng and
particularly when | was at North Carolina State
Uni versity we had peopl e working on various
versi ons of shallow junctions and rai sed source
drain and they used the termpretty | oosely.

| don't want to pose as if | know nore
than they do about a formal definition because it
Is the function that matters. | amsorry. The
function and how that function is achieved.

Q Did you contact a formal construction of
the termraised source drain when you were
provi di ng your analysis of the '244 patent and the
prior art?

A | was asked to | ook at a nunber of terns
and | don't recall which ones, so give ne a mnute
to ook for that.

In the brief overview in ny paragraph
17, | said, "The '244 conpares two different

nmet hods of form ng the shallow junctions, ion
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i npl antation, and the use of a raised source drain
t echni que.

“According to the patent the nethod
solely using, ... blah, blah, blabh.

As an alternative, the '244 patent
descri bes various advantages to the use of raised
source and drain technique to create shall ow
junctions and describe their raised source and
rai sed drained are perfornmed by diffusing dopant
ions into a substrate surface by dope materi al
formed at the surface regions of a substrate where
the source and drain are to be forned."

So this doesn't nake a definition. This
I s paraphrasing the essence of the '244.

Ch, here, termnology. Sorry. Yes,
paragraph 21: "I have consi dered whet her a
br oadest reasonable interpretation of the raised
source and raised drainis recited in Cains 1, 5,
6, 14, and 16 is broad enough to enconpass a
source and drain forned at least in part by
di ffusing dopant ions into a substrate surface by
a dope material forned at the surface regions of a
substrate whether the source and drain are to be
formed," and | believe that a is reasonable

I nterpretation.
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This tells ne that what | was saying is
that the function is to diffuse dopant ions into
the crystalline silicon surface.

Whet her that neans that | call the
rai sed source and drain a little shall ow dopi ng
regi on, or shallow doping region, and the

pol ysilicon source above it, or just the

pol ysilicon source above it, | think, is not the
I nportant i1ssue here. It is the function that
matters.

Q The function of the raised source and

drain is to diffuse dopant into the substrate,
correct?

A Ri ght .

Q And the reason why the dopants shoul d be
di ffused into substrate is to formthe shall ow
junction, correct?

A That is correct.

Q It is the shallow junction that is

actually the source and drain of the device,

correct?
A Yes.
Q The raised source and drain is not the

source and drain of the device, correct?

A | haven't nade a formal definition of
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whi ch three dinensional volune is the raised
source and drain.

| said earlier yesterday that | think of
the raised source and drain as the source there
and | really wasn't thinking about a definition of
whi ch vol une we are tal king about.

VWhat is inportant here is the function
and the structure that has used that function, |
coul d conceive of other structures which wll
achi eve shallow junctions that do not |ook |ike
what they are in the '244 or in the enbodinents in
the prior art.

So rai sed source and drain neans | made
a shallow junction by diffusion into crystalline
silicon and the architecture of structures that
can do that would include various things.

| don't think it matters whether | am
tal ki ng about defining this volune or the little
pi ece under it or both of themtogether as the
rai sed source and drain.

Q | amtrying to understand the definition
you used when you did the analysis of the '244
patent and the prior art?

A Yes.

Q The reason why | amtrying to understand
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it Is because raised source and drain is a term
that is used in the '244 patent.

A Yes.

Q Let me try to go through this again.
You stated that what is inportant for the
definition of the raised source drainis its
function, correct?

A Yes.

Q And that the function of the raised
source and drain is to provide dopants that wll
then be diffused into the substrate, correct?

A Shal | ow, yes.

Q And the reason why they want to diffuse
t hose dopants into the substrate is to create the
source and drain for the device, correct?

A That is correct.

Q So the raised source and drain which is
the source of the dopants that will then be
di ffused into the substrate to create the source
and drain of the device is different than the
source and drain of the device, correct?

MR. MJKERJI: bjection to form
THE WTNESS: | amsorry. Say that
again. | was |ooking at this.
BY MR CHEN
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Q The rai sed source and drain which is the
source of the dopants that will be diffused into
the substrate in order to create the source and
drain of the device is different than the actual
source and drain of the device, correct?

A Structurally that is different, yes.
The structure that is the source of the dopant
di ffused and the source and drain that follows,
that is right.

| think it would be exaggerating the
significance of what | said yesterday which was
saying, "I think the termcane from | ooking", you
have got the source of the dopants above the
crystalline silicon surface to exaggerate the
significance of that into a formal definition. |
stand by the definition here which is the
definition of function.

MR. MJKERJI: W have been going for

nore than a hour. Dr. Rubloff, do you need a

br eak?

THE WTNESS: | think we should take
break about every hour.
MR. CHEN: Let's take a break.
(Whereupon, a break in the proceedi ngs commenced

at 10:30 a.m and on resum ng at 10:40 a.m)
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BY MR CHEN:

Q Way not turn to the '244 patent, that is
Exhibit 9. | want to direct your attention to
Colum 2, the "Summary of I|nvention"?

A Yes.

Q There in the "Sunmary of Invention,"
starting at Line 30 ending at Line 64.

A Yes.

Q It describes a process for formng a
device with a raised source drain, correct?

A Yes.

Q Looki ng at the sequence here as it is

described in "Summary of I|Invention,"” do you see
the step of "exposing the portion of the third
dielectric |layer covering the gate el ectrode
structure by planarizing the top portion of the

fourth dielectric,
477

do you see that, it is at Line

A Yes.
Q Do you see following that there is
anot her step, "formng on the substrate a pattern
second resist |ayer, masking portions of the

fourth dielectric |ayer,"
A Yes.

do you see that?

Q s it your opinion that those two steps

/_é ESQUIRE 800.211.DEPO (3376)

EsquireSolutions.com
HOME-2005



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP R
ag b W N b O © 0 N OO O M W N B O

GARY RUBLOFF, PH.D. VOLUME 2 August 19, 2015
SAMSUNG ELECTRONICS vs. HOME SEMICONDUCTOR 304

could be perforned in the reverse sequence?

A Yes.

Q It Iis your opinion that you could forma
patterned resist |ayer masking portions of the
fourth dielectric layer and then follow that with
a planarization of the fourth dielectric |ayer?

A Pl anari zation usually neans all the way
across the wafer, right, so if you had a resi st
you really could not planarize another |ayer
underneath it without |osing the resist.

But the clause which starts exposing
woul d be achi eved by using the resist to etch the
fourth dielectric layer, and enbodi nent, | have to
make sure | get the right one, Enbodi nent 1 of
Nakanmura does precisely that.

Q Let's focus on the '244 for now. W
will get to Nakamura | ater.

A But it says "exposing”. It doesn't say
"pl anari zi ng".

Q |f you ook at the limtation, it says,
"Exposing the portion of the third dielectric
| ayer covering the gate el ectrode structure by
pl anari zing the top portion."

A Yes, but etching with a resist in place,

a region of the fourth dielectric |ayer between
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where the resist nmasks are woul d be equivalent to
pl anari zi ng that portion because the resist is
here, between whether resist is you are etching
and the etching is a uniform process, so in that
sense it is planarizing it.

Q s it your opinion that any tine you
etch with a mask you effectively are al so
pl anari zing, is that correct?

A Unl ess your etch is highly nonuniform
and nobody wants that you are planarizing portions
bet ween the resist mask conponents because you are
etching uniformy.

Q Coul d you perform chem cal nechani cal
polishing to planarize with a resist in place?

A | think that's unlikely. | don't know
if there are configurations that people m ght
t hi nk about, such as if you wanted to renove the
resist at the sane tine you mght be able to do

t hat .

Q | f you want to keep the resist, if you
coul d?
A | f you want to keep resist, | think it

I S dubious, but | haven't thought about how I
m ght invent a way to do that.

Q You woul d have to invent a new way?
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A | think you would have to invent a new

way. On the other hand, it could happen. There

are plenty of scanning actuation devices that

peopl e think of all kinds of applications for.
Q You stated that planarization usually

nmeans all the way across the wafer. |s that how a

person of ordinary still in the art would

generally understand the term pl anari zati on?

A | think sonmeone of ordinary skill, if
you say, "How is planarization done, does it nean
across the wafer?" they would first think of the
cross-waf er enbodi nents of planarization, such as
et chback and CWP, but | think that you al so think
about what are the consequences of etching, dry
et ching when you have a resist mask in place? |
don't think it is a stretch for themto think
about that.

Q I n your experience have you ever used
the termplanarization to refer to the
consequences of etching wth a resist mask?

A Probably not because it is assuned that
you have uniformty of the etching process for the
way the top surface evol ves when you are etching
bet ween t he regi ons between the mask.

The criterion for a reasonable dry etch
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process and an ani sotropic etch process is that it
is uniformacross a mllinmeter, if not |arger
di mensi ons, or you wouldn't be using it, so it
means between the features it is uniform etching
whi ch neans that it is planarization as well as
et chi nqg.

Q Are you saying that the dry etch process

iIs only used where the distance between the masked

regions has to be either a mllinmeter or |arger?
A No, no, of course not.
Q You said the criteria of a reasonable
dry etch process is uniformacross a milliliter if

not | arger dinensions. Wat did you nean by that?
A Yes, but that doesn't nean that the

spaci ng between the photoresist piece is
mllimeters, by no neans, it is much smaller than
t hat .

It means if | have a substrate, let's
say a large wafer, and | neasure the etch rate in
different places across many mllineters, then |

shoul d get essentially the sane nunber.

Q | f you could turn to your declaration.
It is Exhibit 8, page 32.

A Yes.

Q | f you would | ook at the bottom of page
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32, you have referenced a couple figures fromthe
Nakamura reference, do you see that?
Yes.

Do you see Fig. 2A?

> O P

Yes.

Q And do you see that Fig. 2A is the
result of the etch process using the resist nask
28, correct?

A It is the initial part of the etch
process.

Q But here Layer 26 has been etched using

the resist 28 as a nmask, correct?

A Yes.
Q s this etch a planarization?
A Let ne say it this way and | will repeat

what | said before. A dry etch an anisotropic
etch is a |ocal planarization where |ocal neans
where the resist nmask is not and that nay be a
smal | di nension or |arger dinension.

Q | don't understand what you just said.
You said a dry etch is a local planarization where
the resist mask is not. What do you nean by
resist mask i s not?

A A resist mask, | have photoresist in

certain |locations, and no photoresist in other
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| ocati ons, between the photoresi st conponents that
are left, during anisotropic etching the etch
takes place of the material underneath, that is
what the purpose of that kind of step is.

No one would use a highly non-uniform
etch rate in that process to renove the materi al
that this patterning is intended to do, so that is
why | am saying that any such etch processes wl|l
locally maintain a planar form so it is a
pl anari zation step as well as an etch step.

In that sense think about etchback,
tungsten etchback, which we wll probably talk
about sonetine today, in that case, you sputter
the | ayer that has been deposited away and that is
the sanme thing that happens, essentially the
chemstry is different, but the sane thing that
happens in anisotropic etching and it better be
uniformor it will not be planarizing.

Q It is your opinion here that in Fig. 2A
the top portion of Layer 26 has been planarized by
the etching process?

A Yes.

Q Wi ch part has been pl anarized by the
et chi ng process?

A The part between the Elenents 28.
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Q Even though all of the Layer 26 between
El enents 27 has been etched away?

A Even t hough.

Q Al of the portions of Layer 26 between
El enents 28 has been etched away?

A VWhat | was trying to depict in this
particular portion is the first part of that etch
step which etches the top surface of the Layer 26
uniformy and therefore planarizing down to the
exposed part of the etch stopper Layer 24 that is
on the top of the gate el ectrode.

That is why it corresponds to the words
t hat you nentioned exposing the portion of the
third dielectric |ayer covering the gate el ectrode
structure by planarizing, which | do by
ani sotropic etching, the top portion of the fourth
dielectric layer, so | think it matches correctly.
It nmeets the | anguage of ' 244.

Q How does it match? What portion of the
Layer 26 has been planarized as shown in Fig. 2A?

A How does it match? | thought | said
t hat .

Q | don't think it is clear. Could you
expl ain again how has Layer 26 been pl anarized as

shown in Fig. 2A?
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MR. MJKERJI: bjection to the form

THE WTNESS: It has been planarized by
etching. The etching process maintains,
renoves the surface and | eaves a pl anar

surface when it does that.

BY MR CHEN:
Q Where is the planar surface?
A There are several of them because it

keeps novi ng, but you see the shaded region

bet ween the conbi nati on of photoresist, and |ILD
materials, the shaded portion there, if you take
the top piece of that, draw a horizontal |ine,

t hen take the next one further down fromthat, and
further down fromthat, that material that is
bei ng etched is being planarized.

Q The etch process that renoved Layer 26
here, does it stop in the mddle of the shaded
regi on?

A No, the etch process starts fromthe top
of 26, and with the photoresist mask in place and
It noves down and after a while it encounters the
top surface of Layer 24 on the gate el ectrode and
it keeps noving down and ultimately gets down to
the top of the etch stop Layer 24.

It then has renoved all of the |ILD and
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then the succeeding part of that etch goes through
the Layer 24, the etch stop layer |eaving the side
wal | spacer in place opening the contact to the
diffusion region to what wll be the diffusion
region for the raised source drain.

Q s it your opinion that a person of
ordinary skill in the art would understand the
phrase, "planarizing the top portion of the fourth

dielectric layer," to nmean etching the fourth
dielectric layer using a resist mask?
A That woul d not be the first thing they

think of. If they hear the word "in isolation" as
you have hypot hesi zed, they would normal ly think
of tungsten etchback as an exanple or CMP, of
cour se.

But in the context of the considerations
here, trying to achieve in different ways the
rai sed source drain function, they would recognize
that as that surface evol ves and noves down during
etching, it wll remain planar and it is making a
new surface as it etches and that surface is
pl anar and then follow it down and then it wll
contact then start evolving at the silicon nitride
stop | ayer.

It is not the first thing they woul d
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t hi nk about, but in the context of what is

descri bed here or in the prior art that | have
cited, they will be perfectly confortable,
recogni zi ng, "Oh, yes, duh, when we devel oped the
et ched process, the first thing we ook at is the
uni formand what is the etch rate.”

And by uniform | want to know it does
the sanme thing every place and they realized,
"Yes, that is a planarization.”

Q The ordi nary understanding of the term
pl anari zation as it is used in sem conductor
fabrication is to create a planar or flat surface
across the wafer using techniques |ike CPM or
et chback, correct?

MR. MUKERJI: (Objection, outside the

scope. Also as to form

THE WTNESS: | think it is inportant to

understand the historical context
pl anari zati on.

For many years it wasn't inportant
because aspect ratios were small, so when
peopl e started thinking about planarization,
first in etchback techni ques, then in CW
they started thinking about, "OCh, we have to

keep it flat and here are the techniques to
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doit." That is what people normally think
of first.
BY MR CHEN:

Q You agree then that the ordinary
under standi ng of the termpl anari zation as used in
sem conductor fabrication is to create a planar or
flat surface across the wafer using techniques
| i ke CVMP or etchback, right?
A No, | do not agree.
MR. MJKERJI: (bjection, scope and form
THE WTNESS: No, | do not agree.
BY MR CHEN:
Q What is the ordinary understandi ng of
the term pl anari zati on?

MR. MJKERJI: bjection to form Hang
on. Let's not talk over each other, that is
first, and secondly, please don't interrupt
his response.

MR. CHEN:. | thought he was finished.

MR. MJKERJI: Were you finished?

Conpl ete your response and M. Chen wi |l ask
hi s next question.

THE WTNESS: | didn't get started
actual ly.

BY MR CHEN
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Q | thought you said you did not agree and
then I thought you were done, so please continue.

A | do not agree. As | said a m nute ago,
the first thought that nost people would have of
ordinary skill would be sonething |ike etchback or
CMP because that is when people started thinking
about planarization as a term

But | could point to the discussion in
the prior art that | have cited - Nakanura - where
they distinguish that there are reasons to try to
make different |evels of different structures at
the sanme height and it has to do with |ithographic
depth of focus, so people also think of planarity
al i gnment in-depth as an inportant function for
lithography and it is used in the Nakanura
Ref erence as one of the criteria for weighing
whi ch of the enbodinents of a raised source drain
m ght be nore effective and nore val uabl e.

Peopl e do think about planarity on the
| ocal level that | amtal king about here.

May | add sonething to that? There's a
really interesting exanple here. |f soneone hires
my student to run a deposition tool or an etch
tool and they tal k about planarization they would

probably think what nost people would think first
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fromthat termwhich is CW or etchback and
planarity and uniformty across a whole wafer, a
| ong di st ance.

But if one of ordinary skill, as I have
defined it here, has had enough experience to be
exposed to these kinds of issues where
| ithography, etching, and deposition change the
profile, the vertical profile, and the hei ght of
different structures, they won't be very sensitive
to planarity as an issue as well.

That one of ordinary skill in the art
woul d t hi nk about CMP, and etchback, but also
about planarity and that's the issue that is
I nportant here.

Q Wul d a person of ordinary skill in the
art reading the phrase "planarizing the top

portion of the fourth dielectric layer," in the
context of the '244 patent, think of the

pl anari zation termto nean formng a planar fl at
| ayer across |ayer, across the wafer?

A | f someone were only | ooking at '244 and
had not | ooked at prior art, for exanple, the
prior art that | have cited here they would | ook
at sonething like Fig. 4, absent the Resist 30,

and they would think, "What '244 is trying to show
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here is a gl obal planarization,"” which is one way,
as '244 shows, and is one of the enbodinents in
Nakamura show of achieving the raised source drain
structure.

So | agree. They would think about CWVP
or etchback.

But that is if they are only | ooking at
this one. |If they were doing that bl ackboard
exercise that we tal ked at | ength about earlier
and trying to imagi ne there is another way to nake
this, maybe there is a better way to nmake it,
maybe there is a way we can even ensure that
things are planar at the end so we can do
| ithography properly, they could easily cone up
with the other descriptors of planarization that
tal k about |l ocal planarity associated wth etching

t hrough using a resist mask.

Q What you said was, if a person of
ordinary skill in the art is |looking only at the
‘244 patent, that person of ordinary skill in the

art woul d understand the term planarization to
refer to creating the planar surface across the
entire wafer, correct?
MR. MJKERJI: bjection to the form
THE WTNESS: | think what | said was,
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that would be the natural first thing to
t hi nk about because the word pl anari zati on
got popul ar before people started worrying
about depth of field for fine Iine focusing
in I'ithography.

|f you were to ask the sane person, "I
have a resist mask in place. You have
qualified the uniformty, the etch rate, so
an ani sotropic etch process, is it also
pl anari zing the surface?" | think they would

say yes because it does.

BY MR CHEN:
Q It is your opinion that a person of
ordinary skill in the art, |ooking at the '244

patent, woul d understand the term "pl anarizing the
top portion of the fourth dielectric layer" to
refer to etching the fourth dielectric [ayer using
a resist mask, is that correct?

MR. MJKERJI: bjection to the form

THE W TNESS: No.

BY MR CHEN:
Q That is not correct, is it? |It's your
opi nion that a person of ordinary skill in the art

reading the ' 244 patent would understand the term

“planarizing the top portion of the fourth
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dielectric layer," to refer to creating a planar
surface for the fourth dielectric |ayer across the

wafer, correct?
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BY MR CHEN:

ordinary skill | ooked at the prior art I|ike

MR. MJKERJI: bjection to the m

THE WTNESS: Well, the '244 patent as
you see in, what was it, Fig. 4, if you |ook
at Fig. 4 and Figure 3, so the scope of what
the '244 was considering, and they only read
that, and they haven't read any of the prior
art or thought about it, they would see in
this case you start with a non-pl anar
surface, you are going to planarize down and
renove material that is an etching of sone
kind, down to the F-stop |layer on the gate
el ectrode, they would think of CVMP or
strai ght etchback across the wafer.

That is the first thing because the word
"planari zation" as used here, it is only in
the context that doesn't involve the
consi derations that an alternative enbodi nment
gets to the sane function of raised source

drain in prior art literature specifies.

Q But is your opinion that if a person of
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Nakarmura, for exanple, they would then understand
pl anari zation to refer to etching using a resist
mask?

A It depends on which enbodi nent they | ook
at. Enbodi nent 3 | ooks a lot nore like the '244.

Q A person of ordinary skill in the art
| ooking at the prior art |ike Nakanura
specifically | ooking at Enbodi nent 1, woul d then
under stand pl anarization to refer to etching using
a resist mask, is that correct?

A | think this is sonehow not the right
order to |l ook at this issue.

The peopl e who devel oped the prior art
were trying to achieve a certain result, a raised
source drain structure, and to be consistent with
the formati on of the gate electrode, and all the
constraints that one has if you do not want to
totally change the technol ogy, they are | ooking
for a way to make this structure and to make it
efficient.

They go to a bl ackboard. They start
drawi ng these structures and the sequence of steps
that would get themto the right structure and
they would conme to the situation which | depict on

page 32 whi ch includes an annotated version of
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Fig. 2A of Nakanura, and they would tal k about
that, and they would say, "That will get us
there."

That's the inportant thing because this
IS prior art.

| f sonmeone were to ask the question, "M
guess is that if soneone else is going to have
anot her disclosure or patent later, and they are
going to say it is inportant to planarize it,
"Does this planarize it?" and their answer woul d
be, yes, because it is a uniformetch process.

| amnot trying to say that the first
t hought in the mnd of such people would be
uniformty of an etch process between pieces of
resi sts.

|'"mnot trying to say that.

The first thought would be CMP and
et chback, but when you're designing the prior art
and you have no idea about '244, you could cone up
with this - and Nakanura did - one or nore
enbodi nents that will get there.

And if you ask, "Wiat is really
happeni ng?" and what you think is a credi ble way
to make the raised source drain structure, you

woul d recogni ze that in the step of etching the
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top of ILD Layer 26, you are also keeping it
pl anar .

Q You' re saying that a person of ordinary
skill in the art |ooking at Nakanura Enbodi nent 1
woul d understand the term pl anari zation or
pl anari zing would refer to the etching process
usi ng the resist mask, correct?

MR. MJKERJI: bjection to the form
THE WTNESS: You are | ooking at the
summary of the invention, that is what we are
tal ki ng about here, right, the |anguage that
you are trying to get to, is taken from
sunmary of the invention.
BY MR CHEN:

Q My question is about the term
pl anari zati on?

A But you introduced exposing the portion
of the third dielectic |layer covering the gate
el ectrode structure by planarizing the top portion
of the fourth dielectric |ayer, right?

Q Yes.

A And we have now been tal ki ng about the
meani ng and context of the word planari zi ng.

Q Yes.

A Ri ght ?
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Q Ri ght .
A Sorry, so could you repeat your
guesti on.

Q You said that a person | ooking at
Nakarmura wi thout reference to the '224 patent
woul d under stand that planarizing woul d enconpass
etching using a resist nask.

A That is not what | said. Wat | said
was, if someone wal ked into that room where they
are devel oping the ideas in Nakanmura or peopl e of
ordinary skill were tal ki ng about the Nakanura, if
soneone wal ked in, and said, "Wat does
pl anari zati on nean?" they woul d say, "Tungsten
et chback, CwWP, why do you ask?"

Soneone on the teamthat has been
tal king to ne about the Nakanura innovation, woul d
say, "Oh, well, sonmeone wondered whether we are
pl anari zi ng here?" Soneone would say, "OF course
you are. You are etching." R ght?

That is what they would say. But this
is off track, I think, to what nmy job in the
declaration is and outside the scope of ny
decl arati on because | was asked to determ ne
whet her | believe Nakanmura teaching matches all of

the clains, specifications --
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| don't get these words right.

All of the clains in the '244, and if |
l ook at Caiml, for exanple, in the '224, it
says, "renoving the top portion of said fourth
dielectric layer to expose a portion of said third
dielectric |layer covering said gate el ectrode
structure."

| don't understand why we are having all
of this discussion about the term planarization in
t he context of Nakamura Enbodi nent 1.

Q If the claimread, "Planarizing the
fourth dielectric layer," would Nakanura
Enbodi nent 1 neet that requirenent?

MR. MJKERJI: bject to the form and
out si de the scope.
THE WTNESS: [f it had the word

pl anari ze, yes, it would neet it, but it

doesn't say that. So it is outside the

scope.
BY MR CHEN:

Q The reason you believe it woul d neet
that limtation is because you believe that
etching using the resist mask is a form of
pl anari zation?

A It is not because | believe. It 1Is
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because | know.

Q You know t hat because Nakanura teaches
t hat ?

A No. |f someone had asked ne in class
when | amtal ki ng about |ithography and et ching
and | amdescribing uniformty, they would ask ne,
“"I's this local planarization what you're talKking
about, that region between the resist pieces?" |
say, "OF course it is because we have to have
etches that are uniform"”

Q Do they have to say | ocal planarization?

A They woul d ask the question. You have
to say | ocal because you are not tal king about the
hori zon of the earth, or the 12-inches dianeter of
the wafer. You are tal king about what happens
between the resist pieces and that's the only
pl ace that is being etched.

Q They have to specifically tell you that
they are referring to the portion between the
resi sts?

A | don't think so. They would say, "Wen
you' re doing etching and you have a resist mask in
pl ace so you can nake the etch cause patterning,
Is it planarizing?.

| would think about it, and | would say,
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“I't is uniform so it nust be planarizing wherever
things are not covered by resist," so between the
resist and fromthis hole in the resist to that
hole in the resist.

Q Does Nakanura use the term planari zi ng

or planarization to refer to etching using a

resist?
A | don't know. Do you want ne to | ook?
| just don't renenber. | don't have a conputer to

do a search

Q | wll help you out. If you will 1oo0k
at Nakanmura which is Exhibit 10, and you | ook at
Col um 10, which is a description, a continuation
of the description of the first enbodi nent.

A Yes, of course, the word is used. It is
a different part of first enbodi nent.

Q And it says there at Columm 10, Line 16,
"The surface of the insulation filmmay be
pl anari zed by CwP."

Do you see that?

A Ri ght .

Q | s Nakamura using the term planarized in
the nore ordinary sense to refer to creating a
flat surface across the entire wafer?

A Yes.
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Q Does Nakanmura use the term planarize to
refer to the etching process where resist is used?

A | don't know the answer to that, |
haven't | ooked for that. | would doubt it because
peopl e do not usually ask the question that way.

The only reason the question is being
asked is that one enbodi nent which is shown in
'244, describes the inclusion of a planarizing
step, and in that case, that planarizing step can
be gl obal .

But if people were thinking about
alternatives to nake a rai sed source drain as they
were in the invention of Nakanura, they think of
other ways to do this, and if you get to that
stage and then soneone asks you a question, "Is
that step planarizing?" you realize, yes, it is
pl anari zi ng.

This is the kind of superfluous effort
t o under stand whet her the Nakanura teaching |ines
up with a piece of the specification in '244, that
Is really not the issue here, it is outside the
scope.

| was asked to see if Nakamura teaches
all the things that are in the clai mns.

Q You did not anal yze whet her Nakanura
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teaches the claimwhich recites planarization of
the fourth dielectric layer, correct?

A No, that is not true. | was asked
whether to | ook carefully at the prior art and to
| ook at the clains of the '244 and determ ne
whet her the prior art teaches all the things that
are in the clains.

Q Did you determne? D d you provide an
opi ni on whet her Nakanura teaches a clai mwhich
recites the step of planarizing the top portion of
the fourth dielectric |ayer?

A Yes, of course, because that is part of
' 244,

Q Then what were you sayi ng about ny
guestion as being "outside the scope"?

A Let's look at the clains. Taking Caim
1 as an exanple, what Caim1l says is: "Renoving
a top portion of said fourth dielectric layer to
expose a portion of said third dielectric |ayer
covering said gate el ectrode.”

Wel |, you anal yzed whether there is an
enbodi ment in Nakanmura that neets this for
Enbodinment 1, | realize, yes, it does that, and
there is no requirenent in this phrase that | just

read for anything to be planari zing.
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Q You did not anal yze Nakanmura to
determ ne whether it neets a claimwhich requires
the planarization of the fourth dielectric?

A O course, | did. Wiit. \Were are you
referring to in the Nakanmura clain? | want to
find it so I'msure about this where it says

“planari zation of the fourth dielectric.”

Q It doesn't say it in Nakamnura.

A |"msorry. In '244, that was the
guesti on.

Q | am aski ng you questions about

pl anari zation and you are saying that you think it
is irrelevant because it is "outside the scope,"”
correct?
MR. MJKERJI: bjection to the form
THE WTNESS: | amsaying that ny task
was to ook at the clains in the '244 and
determ ne whether prior art neets all of
these claimlimtations and that's what |
did. If | look at these clains which part of
' 244 says planarization?
BY MR CHEN:
Q Do you believe that the questions
regardi ng planarization are outside the scope of

your analysis of the '244 patent?
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MR. MJKERJI: bjection to the form
THE W TNESS: No, because they are
enbodi nents that use planarization, gl obal

pl anarization wth resist mask in place as

part of an etch process.
BY MR CHEN:

Q The ' 244 patent uses a term
pl anari zation or planarizing to refer to the
ordi nary understandi ng of planarizing whichis to
create a flat surface across the wafer, correct?

A In the specification, that is right.

Q And Nakanura al so uses a term
pl anari zation or planarizing to refer to the
ordi nary understanding which is to create the fl at
surface across the wafer, correct?

A In | arge part, yes.

Q You agree that the ordinary
under st andi ng of planarization includes processes
i ke CVMP or etchback, correct?

MR. MJKERJI: bjection to the form
THE WTNESS: In the absence of context,
the first thing that that word woul d suggest
to sonmeone is global planarization, | agree
with that.
BY MR CHEN
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Q A obal planarizati on woul d be perforned
by techniques |ike CVMP or etchback, correct?
A Yes.
Q And you woul d not conduct gl obal
pl anarization with a resist mask in place,
correct?
A No, that is not true.
MR. MJKERJI: bjection to the form
THE WTNESS: No, that is not true. |If
| am doing etching, and | have qualified the
etch process as being uniformacross the
waf er, which | need to do in nmanufacturing,
then the etching is also going to be

pl anari zing the surface that is being

r enoved.
BY MR CHEN:

Q But that is not gl obal planarization,
correct?

A Sure it is. It goes fromone side of

the wafer to another.

Q Where is your resist?

A The etch process to first order doesn't
affect the resist, so wherever the etch process
happens is the sane, so it is globally planar.

Q |s that creating a flat surface across
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the wafer?

A The new surface is a flat surface. Wat
Is the right word for that? |sland? Sonething
like that. | nean it doesn't cover the entire.
The new surface does not cover the entire surface.

Q You used the term "gl obal planarization"
to refer to the ordinary understandi ng.

A Yes.

Q Wiich is to create the flat surface

across the wafer?

A Across all of the wafer?

Q Yes.

A Yes.

Q That's how | was using the term

A Ch, okay. Let's call it dobal 1,
nmeani ng, each and every place on the wafer, and
G obal 2 neans is it uniform across the wafer
wherever it exists and I wll say that that is
what et ching does.

Q You have used another term "l ocal
pl anari zation" to refer to etching with a mask, do
you recall that?

A Yes, it was for convenience. | am
tal ki ng about an etch process in the presence of a

phot or esi st.

/_é ESQUIRE 800.211.DEPO (3376)

EsquireSolutions.com
HOME-2005



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP R
ag b W N b O © 0 N OO O M W N B O

GARY RUBLOFF, PH.D. VOLUME 2 August 19, 2015
SAMSUNG ELECTRONICS vs. HOME SEMICONDUCTOR 333

Q Let's just use global planarization to
mean the ordinary understanding which is to create
the flat surface across the wafer and then we can
use "local planarization" to refer to "etching
using a resist,”" is that fair?

A But the | ocal planarization can be

uni format the appropriate points across the

waf er .
Q Bet ween the resists?
A Yes.
Q For gl obal planarization you would not

performthat with a resist in place, correct?

A d obal planarization by the standard
techni ques for "across wafer" process would not be
done nor aligned with resist in place.

MR CHEN. Wy don't we take a break.
(Whereupon, a break in the proceedi ngs commenced
at 11:35 a.m and on resuning at 11:48 a.m)

BY MR CHEN

Q Dr. Rubloff, | have a question regarding
the etch process using a resist as a nask.

When you are performng etching with a
resist and the resist has a patterninit, let's
take for exanple it has a pattern, it as a hole,

and you're etching within the hole, is the etch
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rate at the center of that hole the sanme as the
etch rate towards the edges of the hole close to
the resist?
MR. MJKERJI: bjection to the form
THE WTNESS: You are speaking in
general ity about anisotropic etching?
BY MR CHEN

Q Let's tal k about anisotropic etching,
yes.

A The ideal situation is certainly a
wor t hy goal of soneone doi ng process devel opnent
on etch or equi pnent design, for etch is to make
t hat happen to make it uniform

But when you | ook at the chem stry and
physics of the etch process, it is always nore
conplicated than that.

| nmentioned |I think yesterday that these
chem stries lead to reaction products that are
deposited on sidewalls, that changes the profile
of essentially the mask as you go down, as you
transfer the mask down through the material you
are etching, if you are depositing on the side
wal | , then now you have made a new mask and so
these things are a lot nore conplicated in

reality.
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Then the question | should also add is
what do you nean when you say "sane rate at the
edge of the hole," as conpared to the center?

You need a quantitative expression of
that. | nean, what would it take to say, yes, it
Is the sane. One percent uniformty? 10 percent?
Do you have a nunber in m nd?

Q No, | nean "the sane" as in "exactly the
sane. "

A That is a word | never use, not in real
life.

Q So the rate is different, but within a
range. |s that what you're saying?

A Thi nk about how the etch process works,
it is different on different length scales for
different reasons, so if it were varying by a
factor of 20 percent or 100 percent or 1,000
percent, you probably would not find it very
usef ul .

Then there is another scale at which you
realize that every tine atons are renoved they
happen essentially one at a tine, an ion hits this
| ocation, that atom | eaves, so there is
statistical distribution as well. These things

are part of the context of your question.
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Q The problem that you are having with
answering the question, is it the word "sane" or
iIs it "etch rate"?

MR. MJKERIJI: bjection.
BY MR CHEN
Q | want to understand. \What is your
difficulty in providing an answer?
MR. MJKERJI: bjection to the form
THE WTNESS: Are you asking if the etch
rate at the center and at the edge is the
sane?
BY MR CHEN:
Q Yes.
A And therefore the vertical profile of

the bottom would be flat?

Q Yes.

A And "sane" neans "exactly the sanme"?

Q Yes.

A On average the sane. \What does it nean?
Q Exactly the sane.

A To how many deci nal points?

Q (No response.)

A As | said, | never use the word exact
because it doesn't work that day.

Q To neasur abl e deci mal points.
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A O the order of what? One percent?

Q s it one percent different?

A No, | am aski ng you.

Q | am aski ng you about the etch rate. |Is
it one percent different?

A It depends on the process and w t hout
bei ng specific, | can't make an estinmate and |
don't have a conprehensi ve know edge of every
process and, | amsorry to say, the situation is
even nore conplicated and worse than that because
et chi ng, anisotropic etching whichever process you
are tal king about, brom ne based, chlorine based,
fluorine based, and so on, typically use several
gases, they are a very conplex chemstry and the
performance depends on the equi pnent you are
usi ng.

In the worst case, if | buy a Lam Etcher
Model XXX and | buy anot her Lam Etcher Mdel XXX,
| probably will not get exactly the sanme result in
t hose two tool s.

Q Are you saying that w thout know ng all
of those specifics, the type of tool, the type of
et ching, the nunber of decinmal places, all of
t hese specific paraneters you cannot answer

whet her etching using a resist mask will have a
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different etch rate wthin the spaces in the
resi st as opposed to near the edges of the resist?

A | can answer it. |It's just a broader
answer than what | think you're trying to ask from
nme.

Q What is your answer?

A What you would like to have in practice
iIs the ability to etch down through a single
materi al and have at essentially the sane etch
rate across that region fromcenter to edge, to
within you would |ike to have a percent or
sonething like that, you mght end up with, |
don't know, 10 percent or sonething |like that.

That is going through the sane nateri al
and that is for a goal, that is what you would
i ke to have.

If you're actually going to use it in
practice that is probably what you need but it
depends a little bit on the application.

Q The etch rate in the center is roughly
10 percent faster than the etch rate towards the
edges of the hole?

A That is not what | said.

Q What did you nean when you said 10

percent ?
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A | don't know how nuch you have | ooked at
what are called SEM cross-sections, so when you're
trying to understand an etch process you are
devel oping what is called a vertical profile.

| magi ne you take the sanple and you etch
a hole down into it, and then you cut it
vertically, you take that half of the sanple, and
you put it in an electron mcroscope, you |l ook at
the profile of the material you have just etched,
and as | said, it may taper because there is
sidewal | deposition and all kinds of other stuff,
it may have a flat bottom but it wll probably
have sone distri bution.

It can be concave up. It can be concave
down. It can have corners that are features that
you didn't expect where it gets a little bit
wi der.

There are many different variations that
are observed in the practice of etching |like that.
That's why it is so difficult to give you sinple
answers to the questions you are posing about
et ch.

Q What did you nean when you said in
response to ny question about whether the etch

rate in the center is the sane as the etch rate
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near the edge, what did you nean when you said you
m ght end with, "I don't know, 10 percent," or
sonething like that?

A | amjust trying to give a ballpark
esti mat e.

Q VWhat did that 10 percent refer to?

A For exanple, if | did an SEM
cross-section neasurenent, and | quantify what the
shape of the vertical profile is and | |ook at the
two edges and then | make a depth nmeasurenent
across fromone etch to the other, and if | were
to take the RVS val ue of deviation fromthe exact
same nunber fromthe average, let's say it m ght
be sonething |like 10 percent or it could be 2
percent, or | guess there are configurations that
could be 20 percent, | don't know.

| nmean, | have seen a | ot of SEM
cross-sections and none of them |l ook |ike the
pi ctures we draw, but on average they |ook |ike
what you want themto or we woul dn't have the
t echnol ogy.

Q Are you saying that in practice the
result of the etch at the bottomof the hole wll
al ways have sone contour?

A Wll, it always has sone shape and it
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may be flatter and nore ideal |ooking or it may be
nmore deviation fromthat.

Q That depends on the process you used and
t he nunber of other paraneters?

A Yes, and the equi pnent, and the gases
and the tenperature.

| assunme there is a specific application
that you have in mnd for wanting to understand
how | think about that question.

Q W were tal king about etching with a
mask previously before the break and | just wanted
to understand sonme nore details about that
process.

We can turn back to the '244 patent,
Exhi bit 9.

A You said Col um 97

Q No, Exhibit 9. W are going to | ook at
Colum 6. Look at Claim1l that begins at Col um
6, Line 28.

A Yes.

Q We covered this a little bit before. It
IS your opinion that the step of renoving a top
portion of said fourth dielectric |ayer to expose
a portion of said third dielectric |ayer covering

said gate el ectrode structure, and the step of
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formng on the substrate a pattern second resi st
| ayer to mask portions of the fourth dielectric
layer,” it is your opinion that those two steps
could be perforned in a different order from how
they are listed in the daim1?

MR MUKERJlI: Objection to the form
BY MR CHEN

Q s that correct?

A It is ny opinion as | described in the
declaration, that prior art of Nakarmura Enbodi nent
1, neets the limtations of Caim1 and actually
does use a different order of those two.

Q | ' m aski ng you about your interpretation
of daiml. Is it your opinion that Claim1l can
be interpreted so that the step that begins with
renoving a top portion of said fourth dielectric
| ayer can be perforned after the step of formng
on the substrate a pattern resist |ayer?

A Yes, it can be done that way and | was
taught that by Nakamnura.

Q So the reason that you have that
understanding of Claim1l is because you referenced
Nakanur a?

MR. MJKERJI: bjection to the form
THE WTNESS: | wouldn't have any reason
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to think about it or to knock Nakamura if |
hadn't been asked to conpare prior art to
'244 so | wouldn't have thought about it and
unl ess | had been interested in nmaking the
rai sed source drain, devel oping a process
flow, and structure to nake a raised source
drain, and spent sone tine thinking about

t hat and having a bl ackboard and nmaki ng
little drawi ngs and nusi ng about it, of
course, | wouldn't have thought about what

order in which to do these and I work in

different things. | don't do this.
BY MR CHEN:
Q So you canme up with your understandi ng

that those two steps could be perfornmed in reverse
fromthe order in which they are listed in a claim
based on your understandi ng of the Nakanura
reference, is that correct?
MR. MJKERJI: bjection to form
THE WTNESS: In part at |east, maybe in
total, | haven't thought about that. But
certainly that possibility conmes out clearly
from Nakanur a.
BY MR CHEN:

Q |f you were to performthe steps listed
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in Caiml, and you perforned the step of formng
on the substrate a pattern second resist |ayer to
mask portions of the fourth dielectric |ayer,
before you perforned the step of renoving a top
portion of said fourth dielectric |ayer to expose
a portion of said third dielectric |ayer covering
said gate el ectrode structure, would you end up
wth a structure that is different fromthe
structure you would have if you perforned the
steps in the order in which they are |isted?

A Yes. That is shown in nmy paragraph 121
whi ch conpares Figs. 2C and 6B from Nakanura
Wi ch paragraph are you referring to?
121, page 40.
| think that is paragraph A-28.

Ch, I"'msorry.

O >» O >» O

at the step that begins at Columm 6, Line 53.

A We are on ' 244 now.

Q Yes.

A Col um 6, Line 53.

Q Yes.

A Yes.

Q You see it says, "Renoving said fourth

dielectric layer other than said portions nmasked

Moving down to Claiml, if you will | ook
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by said second resist layer to forma plurality of

trenches adjacent to said gate el ectrode

structure,"” do you see where it says that?
A Yes.
Q Wul d you agree that that clause recites

the specific step for "renoving said fourth
dielectric layer using the resist nmask?"

A Well, it uses the second resist |ayer as
a mask to etch away the fourth dielectric |ayer.

Q You see followng that clause there is
the phrase, "Werein portions of the substrate are
exposed. "

A Yes.

Q What is your understandi ng of that
cl ause where it says, "Werein portions of the
substrate are exposed"?

A Yes, that's all in ny disclosure in ny
declaration. | thought hard about this question
because | knew the interpretation is inportant.

Starting in paragraph 23, | was asked
what woul d be the broadest reasonable
interpretation of "at the sane tine" here to
under st and what this neans.

| wll just read you what | said and |

can then enbellish as you need.
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"At the sane tine it would be broad
enough to cover the sane neasured to neasurable
period during which an etching process conti nues.

"I believe it would because it is not
i nconsistent wwth '244 specifications and one of
ordinary skill would understand it this way."

Then there is nore about tine as in a
dictionary. "Tine is the neasured to neasurabl e
period during which an action process or condition
exi sts or continues."

So "at the sanme tinme" is construable to
nmean the sanme period in which sonmething is
happeni ng.

| consider that the clause that you read
is the clause that is where the etch process is
t aki ng pl ace.

“I'n considering what the neasured or
nmeasur abl e period and action process or condition
are, a person of ordinary skill in the art woul d
turn to the clains and the specification for
cont ext .

"The specification of the '244 patent
does not use the term'at the sanme tinme' and the
only recitations of '"at the sane tine' are in

Clains, 1, 14, and 16 where the termcones after
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the phrase, 'wherein spacers are fornmed on
sidewal | s of the gate el ectrode structure.’

“"This phrase is separated --

Now this part is confusing because you
have to parse the punctuation, but | have gone
through that in detail and reviewed it recently.

“"This phrase is separated by a comm
fromother phrases that are |listed between the
two; so renoving said fourth dielectric |ayer
ot her than said portions nasked by said resi st
| ayer to forma plurality of trenches adjacent to
said gate el ectrode and wherein portions of the
substrate are exposed.

"Based on the | anguage of the claim it
appears to ne that the term'at the sane ting'
could only refer to, (1), the phrase 'wherein
spacers are forned on the side walls of the gate
el ectrode,' okay, and that neans all of the
spacers, "or to refer to all three of the phrases
i sted between the successive semn col ons.

"However, the term'at the sane tine'
woul d not appear to refer to only the phrases
wherein spacers are forned on sidewalls of the
gate el ectrode structure and wherein portions of

the substrate are exposed to additi onal
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punctuation or other indication that distinguishes
these two phrases fromthe phrase renoving said
fourth dielectric layer' other than said portions
masked by said second resist layer to forma
plurality of trenches adjacent to said gate

el ectrode structure.

"Thus, the term'at sane the tine' would
appear in either the |l ast phrase of the |ist or
all three.

“In the case that the term'at the sane
time' refers only to the phrase 'wherein spacers
are forned on sidewalls of the gate el ectrode
structure' the term'at the same tinme' would
require that each of the spacers be forned on
sidewal | s of the gate el ectrode structure during
t he sanme neasured or neasurable period during
whi ch an action process or condition exists or
conti nues.'"
| amsorry, but | need to get a drink.
“"Alternatively, in the case of the term
"at the sane tinme' refers to all three of the
phrases |isted between the successive sem col ons,
the term'at the sane tinme' would require that
during the sane neasured or neasurable period

during which an action, process, or condition
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exists or continues; (1), said fourth dielectric

| ayer other than said portions nasked by said
second resist layer be renoved to forma plurality
of trenches adjacent to gate el ectrode structure.

“(2), portions of the substrate be
exposed.

“"And (3), spacers be fornmed on the
sidewal | s of the gate el ectrode structure.

“I'n either case the '244 patent
descri bes an ani sotropic etching process is
utilized to renove the unmasked fourth dielectric
Layer 28 | ocated under Areas 31A and 31B.

“Thi s ani sotropi c process al so renoves
the portion of the third dielectric Layer 26 on
top of the gate el ectrode structure 27."

Exhi bit 1001, paragraph 5, Lines 25 to
30, enphasis is added.

"According to the '244 patent, the
entire duration of this anisotropic etching
process is required to renove the said fourth
dielectric layer other than said portions nasked
by said second resist |ayer to exposed portions of
t he substrate.

And (3), formspacers on sidewal | s of

the gate el ectrode structure.
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“In fact, as illustrated in the
follow ng annotation of the '244 patent's Fig. 4,
no portion of the substrate is exposed until the
very end of the anisotropic process, i.e., after
the fourth dielectric layer and then the third
dielectric |layer are renoved."

Let nme see if | need to go further.
Yes, this gets long. But | would Iike to have it
specific in the record.

"29. Moreover, etching occurs at a
certain rate due to the exposure of a material to
an etchant. See Exhibit 1006 pages 77 to 79.

"By its very nature any ani sotropic
etching process would eat away at a certain rate
the fourth dielectric and then the third
dielectric layer starting fromthe exposed areas
31A and 31B showing Fig. 4 and working vertically
downward to the surface of the Substrate 10.

"Thus, as shown in the follow ng
annotation of Fig. 5 of the '244 patent, the
formation of the sidewalls highlighted in yellow
woul d occur through this anisotropic etching
process because they woul d be exposed as the
etching process worked vertically downward.

30, the '244 patent does not indicate
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the nunber of actions that are operations that are
part of the above descri bed anisotropic etching

process or the amount of tine over which it

t akes. "
THE W TNESS: |f you are going to | ook
at this anyway |ater, | can probably skip the
di ctionary and pages stuff. |[|s everybody

okay with that?

THE REPORTER: Counsel is noddi ng?

MR, CHEN. Yes, | amokay with him
ski pping the citations.

THE WTNESS: The reporter would be
happy for ne to skip through them M too.

“Mor eover, independent Clains 1, 14, and
16, do not appear to limt the renoving of
said fourth dielectric layer to anisotropic
et chi ng.

"Thus the action process or condition
that defines the period during which the
above noted cl ai m phrases are considered to
occur is an etching process which may include
mul tiple actions or operations.”

Parenthetically, let nme add that we had
this discussion earlier about a process step

typically has substeps in it as well.
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Goi ng back to the text.
"31, in view of the foregoing, | believe

t he broadest reasonable interpretation of 'at
the sane tine' is the same neasured to
measur abl e period during which an etching
process conti nues.

"When applied to the clains in which is
resided the term'at the sanme tine' is broad
enough to enconpass either that, (1), that
each of the spacers are fornmed on sidewalls
of the gate el ectrode structure during the
sane etching process, or (2), that during the
sane etching process,

“(a), said fourth dielectric |ayer,
ot her than said portions nmasked by said
second resist layer is renoved to form a
plurality of trenches adjacent to said gate
el ect r odes.

“(b) portions of the substrate are
exposed.

“"And (c), spacers are forned on the
sidewal | s of the gate el ectrode structure.

32, | have consi dered whether a
br oadest reasonable interpretation of the

clains would require the steps of 'renoving a
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top portion of said second or fourth,

dependi ng on which claimwe are talking

about, dielectric |ayer to expose a portion
of said first or third dielectric |ayer
covering gate el ectrode structure and

"formng on the substrate a patterned second

resist layer to masked portions of said the

second fourth dielectric be performed in that
particul ar order.

“I'n light of the claimlanguage, | do
not believe one of ordinary skill in the art
woul d ascribe a specific order to these
steps.”

BY MR CHEN:

Q Dr. Rubloff, if I mght interrupt you
for a second.

A Yes.

Q | think the portion of your declaration
that relates to the construction of '"at the sane
tinme' ended with paragraph 31. | believe
par agraph 32 you have noved on to a different
t opi c.

That is not correct.

A But | was trying to deal with the fact

that part of the claimthat you asked ne to
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address includes the "at the sane tine' part, but
it also includes the question of what happens

during a process.

Q | amsorry, | did not know what --
A | was trying to get to the right thing.
Q Pl ease continue. You already read 32.

A Thank you. "33, in Cains 1, 14, and
16, the step of formng on the substrate a
patterned second resist |ayer does not include any
| anguage that it would inply, it should be
performed after the step of renobving a top portion
of said dielectric |ayer, the second fourth
dielectric |ayer.

"For exanple, the formng step does not
nmention details recited in the renoving steps such
as renoved top portion or the exposed portion of
said first third dielectric |ayer.

"Rather the formng step sinply recites
that the patterned second or second resist |ayer
Is formed on the substrate.”

| think we are al nost there.

“"Moreover, Cains 4 and 15 explicitly
use tenporal | anguage wherein said step conprises
two consecutive steps of which the independent

clains do not.
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“I'n fact the independent clains
t hensel ves use the word sequentially to define a
tenporal relationship between the deposition of
dielectric layers, i.e., depositing sequentially a
first third dielectric layer and a second fourth
dielectric layer on said substrate and said gate
el ectrode structure.

"The above noted renoving in formng
steps do not contain any tenporal |anguage of this
ki nd.

"35, accordingly, | do not believe that
t he broadest reasonable interpretation of the
clainms would require that the steps of 'renoving a
top portion of said second or fourth dielectric
| ayer to expose a portion of said first or third
dielectric |layer recovering said gate el ectrode
structure' and 'formng on the substrate a
patterned second resist |ayer to nasked portions
of said the second fourth dielectric |layer to be
performed in the particular order.”

Q Are you finished?

A | amfinished reading. Did | answer
your question?

Q Not to ny understanding. | wll repeat

the question with a copy of that. The answer is
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sinply a recitation of a nunber of pages from your
decl arati on.

You can just say, "I have nothing nore
to say than what is in ny declaration," w thout
just reading it all into the record, if that hel ps
you.

| f you want to read it all again, that
IS up to you. So ny question was: Looking at the
limtation that begins with renoving said fourth
dielectric layer other than said portions nasked
by the second resist |layer," do you see that?

A Yes.
Q We agree that that clause there recites
a step for renoving the fourth dielectric |ayer

using the resist mask, correct?

A The cl ause up to the comm?

Q Yes.

A Yes.

Q My question was: Follow ng the conmm,
there i s another phrase that says, "Werein
portions of the substrate are exposed.” Do you
see that?

A Yes.

Q My question was: "Wat is your

under st andi ng of that clause wherein portions of
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the substrate are exposed?"
A My understanding of, is it a paragraph

of three things are with two "whereins" and 'at
the sane tinme' this is describing what happens in
a single etch step using the resist layer to drill
through the two |ayers of dielectric.

Q The cl ause, "Wherein portions of the
substrate are exposed," is sonething that has to
occur during the step of "renoving said fourth

dielectric layer other than said portions nasked

by the said second resist |layer," correct?
A Yes.
Q And this next clause, "Wlerein spacers

are fornmed on the side walls of the gate el ectrode
structure at the sane tine," isn't sonething el se
that also has to occur during the step of
"renmoving said fourth dielectric [ayer other than
sai d portions masked by said second resist |ayer,"”
correct?

A As in all three of those things should
be part of the etch step.

Q The etch step where you use the resi st
as a mask, correct?

A Yes.

Q Before you had stated that it is your
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opi ni on that Nakanura Enbodi nent 1 satisfies all
the limtations of daim1, correct?

A Yes.

Q | n Nakamura you bel i eve Nakamnura
Enbodi nent 1 satisfies all the limtations of
Caiml because it perforns all of the steps
listed in Cdaim1l, correct?

A That is correct.

Q Wul d Nakamura Enbodi nent 1 satisfy all
the limtations of daiml1l if it did not perform
the step of "renoving a top portion of said fourth
dielectric layer to expose a portion of said third
dielectric |layer covering said gate el ectrode
structure?”

MR MJUKERJI: Objection to form

THE WTNESS: You are asking whether if
it didn't neet part of this paragraph, the
renmoving part, it will not neet that claim

Is that right?

BY MR CHEN:

Q Yes.

A Well, the question is: Does Nakanmura do
what is said here which is to do three things in a
single etch step, right, and so if it doesn't do

the three things, it does not need it.
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Q Sorry. Were you finished?

A Did you want to rephrase the question?

Q | was referring to a different
limtation. | think you were | ooking at the --

A Whi ch one are you referring to?

Q | was referring to the one above it,

"renmoving a top portion of said fourth dielectric
| ayer to expose a portion of said third dielectric
| ayer covering said gate electrode structure," so
| wll reask the question.

Woul d Nakamura Enbodi nent 1 neet all the
limtations of Claiml if it did not performthat
step which begins with "renoving a top portion of
said fourth dielectric |ayer"?

MR. MJKERJI: bjection to the form

THE W TNESS: Nakanura Enbodi nent 1 you

are aski ng about?

BY MR CHEN:
Q Yes.
A Just this one? It has to neet the claim

limtations, so if it doesn't neet one of the
claimlimtations then it doesn't neet it.

Q So if it did not performthat step then
It would not neet all the limtations of Caim1l,

correct?
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A If it didn't achieve what it wanted the
claimlimtations specifies, then it wouldn't neet
the claim Sounds a bit |ike a cytology.

Q Are you drawi ng a distinction between
achi eving and perform ng?

A (No answer.)

Q My question was: If it did not perform
all the steps listed inthe claim then it would
not neet the claimlimtation, correct?

A The claimlimtation is what is witten
there, so Nakanura Enbodinent 1 either does all of
these things or it doesn't.

Q | f Nakamura Enbodi nent 1 did not perform
the step of "renoving a top portion of said fourth
dielectric layer to expose a portion of said
fourth dielectric |layer covering said gate

el ectrode structure,” then it would not neet all
the limtations of Claim1, correct?

A The way you phrased it nmade it sound
like this is a separate step. The function is
what is inportant.

But the claimlimtation says is, you
have to have a process and process fl ow which
renoves "the top portion of said fourth dielectric

| ayer to expose a portion of said third dielectric
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| ayer covering the gate el ectrode structure.”
That may be acconplished while other
t hings are being acconplished, so | wouldn't c
It "the steps of."
Q s it your opinion that the limtati
in Caiml do not recite steps?
A | did not say that. They recite

functions. It could be acconplished in steps.

did | do in renoving the second dielectric |ay
did | deposit sequentially a third dielectric
| ayer, and so on, it either neets or it doesn'
whet her you call it a step or not.

Q | want to understand how you under st
Claiml. Are each of those |imtations steps
just functions?

MR MUKERJI: (Objection, form

don't know what else to say. It either d
what the | anguage says or it doesn't.

BY MR CHEN:
Q Ri ght .

functions or sonething because this prescribes

what the Caimis tal king about.

al |

ons

They say what they say. | can ask the question,

er,

t

and

or

THE WTNESS: They are what they are. |

oes

A | don't want to try to classify steps or
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Q Does the Claimrequire certain steps to
be perfornmed or does it only require that certain
functions are achi eved?

MR. MJKERJI: bjection to the form
THE WTNESS: It requires what the words

say. | have no other answer for you.
BY MR CHEN:
Q You don't have an opi ni on whet her the

clains require steps or functions?

A | don't think that is a rel evant
question that | need to have an opinion about in
order to make the judgnent as to whether the prior
art neets the aimlimtations of '244,.

Q Did you forman opinion as to whet her
the Claimrequires a series of steps or just
functions?

MR. MJKERJI: bjection to the form
THE WTNESS: Everything in this domain
is carried out in steps. How they are

organi zed give different functions may cl oud

the distinction between those two terns, but

the | anguage of the claimis what is at issue
here and that is the only thing I am | ooking

at .

BY MR CHEN
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Q Ri ght, and so the | anguage of the Caim
and let's | ook specifically at one limtation
within Claim1l, the |anguage, "Renoving a top
portion of said fourth dielectric |ayer to expose
a portion of said third dielectric |ayer covering
said gate el ectrode structure,”" does that

limtation recite a step?

A | think I have answered that question.

Q What is your answer?

A My answer is | can't answer it because
it isirrelevant to the question at hand. It is

out si de the scope of ny investigation. There was
no reason | needed to go through --

In order to determ ne whether there was
prior art which neets all the aimlimtations of
"244, | did not have to invent a categorization of
the daimlimtations as steps or functions or
anything like that. | only have to answer the
pl ai n questi on.

Q I n determ ni ng whether the prior art net
all the limtations you did not determ ne whet her
the prior art perforned all the steps listed in
Caim1l?

MR. MJKERJI: bjection to the form

THE WTNESS: That's kind of a trick
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guesti on because you inserted "step" in the

m ddl e of a description of a daimlimtation

and | already said that | anal yzed whet her

all the things here have been done and taught
in the prior art.
BY MR CHEN:

Q Ri ght .

A But | did not go through a
cat egori zati on of steps.

Q VWhat | want to understand is how you
read the Claim Wen you were reading the Caim
in the '244 patent, did you nake a determ nation
as to whether the limtations recited steps or
not ?

A As to whether the limtations recited
steps, no, | don't consider except in situations
| i ke the clause which has at the sane tine, that
tells nme these things have to happen as part of
sonet hing together, but other than that, | did not
go through a classification of steps.

| went through to see, "Does it do what
t he words say?"

Q You did not determ ne whether the

limtation "renoving a top portion of said fourth

dielectric layer to expose a portion of said third

/_é ESQUIRE 800.211.DEPO (3376)

EsquireSolutions.com
HOME-2005



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP R
ag b W N b O © 0 N OO O M W N B O

GARY RUBLOFF, PH.D. VOLUME 2 August 19, 2015
SAMSUNG ELECTRONICS vs. HOME SEMICONDUCTOR 365

dielectric |layer covering said gate el ectrode
structure," is a step in a process or not?
A | know exactly what the words say. |
know what it neans whether it is happening or not.
But | didn't worry about whether it is a
step, a separate step, a substep of a process.
As | said, | have not attenpted to nake
a hierarchical categorization like it seens you
are | ooking for.
Q But you would agree that the Iimtations
refer to sonething that nust be perforned in the

process, correct?

A Yes, or achieved or a function. [ f |
renove material, | have achieved sonething. If |
renoved material, | have carried out a function,

whether it is a step or a separate step, or a
substep, that is not what the Cains tal k about
because they do not have this tenporal character
except as the ones | have pointed out in ny
decl arati on.

Q | f Nakamura Enbodi nent 1 did not
perform "renoving a top portion of said fourth
dielectric layer to expose a portion of said third
dielectric layer covering said gate el ectrode

structure,” then it would not have net all the
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limtations of Claiml, correct?
A Yes.
MR. MJKERJI: bjection to the form
THE WTNESS: It has to do what it says

in each [imtation.

And it does.
BY MR CHEN:
Q | f you | ook at the top of Claiml.

A Cdaiml.

Q Caiml, yes, do you see the first
clause, it is typically called the preanble. This
Is at Colum 6, Line 28.

You see how it says, "A process of
fabricating on a substrate a sem conductor device
having a rai sed source, a raised drain, and a gate
el ectrode structure conprising the steps of:" Do

you see that?

A Yes.

Q Did you read that clause?

A Yes.

Q When you were comng up with your

understanding of Claim1?
A Yes.
Q What is your understandi ng of the phrase

“conprising the steps of"?
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A Well, at "formng, formng, formng,
renovi ng, depositing," and so on, all have to be
in therein whatever is the prior art if it is to
meet this claimlimtation.

Q Does the phrase "conprising the steps
of" mean that each of those limtations in Claiml
are separate steps?

MR. MJKERJI: bjection to the form

THE WTNESS: That woul d depend on how
to interpret the word steps, and as | have
said before, its process is typically having
subst eps and we al ready recogni zed that the
order here is not inportant.

It is in the constraint of the clains
and that in sonme cases things have to happen
toget her, that cones |ater at the sane tine,
but | do not take "conprising the steps of"
as a formal designation of separate steps.

It is the function that has to be net for the

resul t.

BY MR CHEN:

Q It is your opinion that each of those
limtations that cane with form ng, form ng,
form ng, renoving, depositing, renoving, formng,

renoving, filling, doping, driving, each of those
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limtations are not separate steps?
MR. MJKERJI: bjection to form
THE WTNESS: You can call them steps,
but this doesn't tell nme if they are separate
st eps.
BY MR CHEN:

Q Does the Claimcall them steps?

A The Claimcalls themsteps, but | think
that is a convenient way of saying they could have
easily have said "conprising the foll ow ng
functions. ™

The foll ow ng acti ons.
| don't read it as literally requiring
that these be "separate steps."”

Q When you were interpreting the claim
even though the Caimsaid "conprising the steps

of ," you did not read the limtations that each be
separate steps?

A | ook at themas requirenents. | am
not an attorney. | ama researcher and | amonly
trying to see whether prior art matches on to
achieving all of these things.

Q Before you anal yzed whether the prior
art matched up wth achieving all of these things,

you did form an understandi ng of what the Caim
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nmeant, correct?

A Sur e.

Q When you forned your understandi ng of
what the C aimneant you did not interpret each of
the limtations within the claimas being separate
steps, correct?

A Where | have dealt wth patents and the
clains in patents, | usually see a list like this
and the question that conmes up i mediately, this
is alisting of the pieces that have to be in that
cl aimand where | see that, the question that
I mredi ately conmes up, "Is there a sequence that is
required here?" And | never read the steps as
anything as a formal designation.

Q | gnoring the i ssue of whether they need
to be in a specific sequence, did you interpret
each of the limtations as each being a separate
step?

MR. MJKERJI: bjection to form

THE WTNESS: | interpreted each one of
these as a descriptor for what has to happen
according to the prescription of the authors
of the claim and so whatever it says, ny
question is, "Does prior art do the sane

thing?" That is all.

/_é ESQUIRE 800.211.DEPO (3376)

EsquireSolutions.com
HOME-2005



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP R
ag b W N b O © 0 N OO O M W N B O

GARY RUBLOFF, PH.D. VOLUME 2
SAMSUNG ELECTRONICS vs. HOME SEMICONDUCTOR

August 19, 2015

370

BY MR CHEN:

Q Even t hough the claimsays "conpri sing
the steps of."

A Yes.

Q You woul d not interpret each of the
limtations as being separate steps within a
process?

MR. MJKERJI: bjection to the form
THE WTNESS: | don't think that is
rel evant or necessary to do that in order to
understand whether the claimlimtations are
bei ng net.
BY MR CHEN
Q So you did not do that?
MR. MJKERJI: bjection to the form
BY MR CHEN:

Q Correct?

A No, | don't know. | do not have an
answer to that.

Q You nmust know whet her you interpreted
each of the limtations as separate steps or not,
right?

MR MUJKERJlI: Objection to form
THE WTNESS: | read the clains as they

are witten. That is really all | have to
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say about this.
BY MR CHEN:

Q You cannot answer yes or no whether you
interpreted the Clains limtations to each refer
to a separate step?

MR MUKERJI: This is now bordering on

harassing the witness. | have been sitting

here counting. This is the seventh tinme. He

has answered the question. | think we need
to nove on.

MR. CHEN. Let nme read you his answer

because it is a yes or no question of whether

he interpreted the limtations in a certain
way.

He can either say yes or he can say no

and he is not saying any of those things. He

I's providing other.

MR. MJKERJI: You viewit as a yes or no

guestion. He may not view it the sane way.
He gave you his answer. Let's nove on.
BY MR CHEN:
Q s it your response that you cannot
provide a yes or no answer to ny question?

A | can't provide a yes or no answer

because the question is irrelevant to the exercise
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that | did.

| analyzed the Claim | |ooked at the
prior art. | asked whether things taught in the
prior art acconplish the things that are |isted

her e.

Whet her these are separate steps or not

doesn't matter because there is nothing which
tells me that they have to be separate steps.

You can call them steps, but "separate

steps" is a different issue. | can't answer your

questi on.
MR. CHEN. Wiy not we break for |unch
It is 12:35.
(Wher eupon, a break in the proceedi ngs commenced
at 12:35 p.m And on resumng at 1:30 p.m)
AFTERNOON SESSI ON
BY MR CHEN

Q Dr. Rubloff, let's |look at the Nakanura

reference, Exhibit 10. Now you rely on the
Nakarmura reference to support your opinion that
the '244 patent is invalid, correct?

A Yes.

Q Nakamura descri bes a nunber of different

enbodi nents, correct?

A Yes.
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Q And you provided opinions related to the
first and third enbodi ments, correct?

A That is correct.

Q You are not relying on any of the other
enbodi nents in Nakanmura to formthe basis of your
opinion that the '244 patent is invalid, correct?

A No.

Q No, as in that is not correct, or no,
you are not relying on any other enbodi nents?

A Sorry. It is not correct. No.

Q You are relying on other enbodi nents?

A On sone ot hers.

Q What ot her enbodi nents are you relying
on?

A Most specifically, Enbodinent 4 is where
the Diopine distribution and diffusion to formthe
rai sed source drain is described.

Q Where is your reliance on Enbodi nent 4
di scl osed i n your declaration?

A It is quoted. Here we are. | think it
is, for exanple, Colum 15.

Q Par agraph 15 or what are you referring
to?

A The Nakanura patent.

Q Where in your declaration are you
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| ooki ng at?

A A-30. If you start at Line 31 or 32.
"The el ectrodes 42, 44 are fornmed of the
conducting filmmaterial having a | arge D opine
inmpurity diffusion coefficient, e.g.,
pol ycrystalline silicon, norphosilicon,
nmetal silicide that is subjected to suitable
thermal treatnent to diffuse the Diopine inpurity
fromthe electrodes 42, 44 into the silicon
substrate to thereby formthe source drain
di ffused | ayer,"” and so on.

Q | s that portion specific to Enbodi nent 4

or is that just a portion in the patent that is
referring to all of the enbodinents that are
descri bed?

A Well, the wording at the start of the
fourth enbodi nent builds on the third enbodi nent,
but | haven't | ooked closely recently at where it
applies to the other enbodi nents.

| think it is fairly general.

The whol e specification does have a
nunber of enbodi nents, but the structure is nmade
and the raised source drain diffusion part is
described in the fourth enbodi nent.

Q | n paragraph A-30 that you just
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referenced, the first |ine.

A Sorry.

Q A-30 in your declaration.

A Yes.

Q This is the portion that you said is
referring to Enbodi nent 4, correct?

A No, it is listed under Enbodi nent 4.
Enbodi ment 4 starts its discussion, "The sane
nunbers of the enbodinent is a nethod for
fabricating sem conduct or device according to the
first and third enbodi nents are represented by the
same reference nunbers, not to repeat or to
sinplify their explanation.

"Figs. 7A and 7B are sectional views,"
and then it goes on to describe, "and the nethod
for fabricating a sem conductor device according
to third enbodi nent, the el ectrodes are forned,"

et cetera,” and then gets down to the diffusion of

dopants.
Q But referring to your declaration.
A Yes.

Q Par agr aph A-30, you are quoting from a
portion of the patent which | believe you just
read a portion of, and you have added the

annotation after, "in the above descri bed
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enbodi nents,"” you added, "e.g. the first and third
enbodi nents. "

A Yes.

Q Does that nean that you believe that the
guoted portion fromthe patent, from Colum 15,
Lines 25 to 31 should be applied to the first and
third enbodi nents?

A Yes.

Q I n your declaration you only discuss the
first and third enbodinents wth reference to
neeting the limtations of the Clains of the '244
patent, correct?

A That is right.

Q You did not provide an opinion as to
whet her the fourth enbodi nent in Nakanmura neets
the limtations of the Cains of the '244 patent,
correct?

A Enbodi ment 1 and Enbodi nent 3 neet nost
of the limtations of Caiml, for exanple, and
taken together with the fourth enbodi nent that
descri bes the formation of the source drain
di ffusion area, together those neet, 1 and 4 or 3
and 4, neet the Claimlimtations.

Q You are not relying on Enbodinent 2 to

support your opinion that the limtations of the
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'244 patent, the limtations of the clains of the
'224 patent are net, correct?

A | don't know the answer to that unless |

| ook carefully at Enbodi nent 2.

| read it earlier, but decided that 1
and 3 and the quote from4 is all that is
necessary.

Q I n your declaration you did not provide
an opi ni on regardi ng whet her Enbodi nent 2 neets
the limtations of the clains of the '224 patent,
correct?

A Yes, | didn't address Enbodi nent 2.

Q Do you believe that the quoted portion
of the Nakarmura specification, the portion that
you quoted in paragraph A-30, that portion is
actually a description specifically directed at
Enbodi nent 47

A That's a description of the teaching
which lines up with the last limtation of O aim
1, for exanple, "Driving said dopants into the
substrate underneath said trenches to formsaid
rai sed source and raised drain. "

Q You are referring to the '224 patent?
A Yes, right, | amsorry.

Q My question was: Wether that portion
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I n the Nakamura specification is tal king about
Enbodi nent 4 or was it tal king about all of the

ot her enbodi ments |isted above, 1, 2, 3 or 4?

A | n Nakamur a?
Q | n Nakanur a.
A It is clear that that is a concise

description of the formation of the shallow | ayer
woul d be applicable to any region that allows for
a doped material to reside just above the
crystalline silicon surface and in particul ar
Enbodi mrent 1 and Enbodi nent 3 and there nay be

ot her places where it is applicable as well.

Q So that portion is applicable to all of
t he enbodi ments that were listed in Nakanura,
correct?

A | haven't concentrated on that recently.
| would have to ook in detail.

Q But that portion of the specification is
definitely applicable to Nakanmura Enbodi nents 1
and 3, correct?

A Yes.

Q O her than the portion that we are just
tal ki ng about, where it is describing the
di ffusion of the source drain regions, you did not

anal yze ...
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MR CHEN. Let ne start over.
BY MR CHEN:

Q O her than the portion that we just
ment i oned whi ch begins at Columm 15, Line 25, and
extends down through Colum 15, Line 46, you did
not anal yze any other part of Enbodinent 4 to
determ ne whether it neets the limtations of the

clains of the '244 patent, correct?

A Let nme re-read the fourth enbodinent to
see if | can say that or not. | nean | have read
it all.

Q The reason | ask is because you did not

nmenti on Enbodi nent 4 specifically in your
decl arati on?

A | didn't say Enbodinment 4. But the
guote was clearly in Enbodi nent 4.

Q | understand that the quote you believe
Is applicable to both Enbodi nents 1 and 3?

A Yes.

Q But you did not rely on any ot her
portion of Enbodinent 4 to formthe basis of the

opi nion that you provided in your declaration?

A | have to | ook at that.
Q If it will help you to refer to your
declaration, | believe all the discussion of
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Nakanmura begi ns on page 25 at A-1 and extends
t hrough page 42, the last paragraph in A-31.

A | amsorry, the question was if there is
any other part of Enbodinent 4 that | relied upon?

Q Yes, to formthe basis of the opinion
that you included in your declaration.

A | think that describes it, yes. Wuld
you |like to repeat the question?

Q O her than the portions of the Nakanura
speci fication which begin at Colum 15, Line 25,
and extend through Colum 15, Line 46, you did not
anal yze or rely on any other portion of Enbodi nent
4 to formthe basis of your opinion that is
I ncl uded in your declaration, correct?

A | don't think there is anything else in
Enbodi ment 4 that | relied on, but there is sone
repetition of things |ike the use of the stopper
filmand so on here that may be worded differently
than in Enbodinents 1 and 3, so | would say, yes,
to your question with that kind of caveat that
there may be things that could be interpreted as
I nportant there.

Q But for your declaration you relied on
Enbodi nents 1 and 3 and then the other portion?

A That is right.
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Q Let's tal k about the first enbodi nent in
Nakanur a.

A First enbodi nent?

Q The first enbodi nent, yes, and | believe
that begins at Colum 9, Line 24. | think you
al so begin that discussion at paragraph A-6 of
your decl arati on.

The first step in the process of the
first enbodinent is the formation of the isolation
regi ons, correct?

A Yes.

Q Then the next step, starting at around
Colum 9, Line 37, is the formation of the gate
el ectrode?

A No, there is a gate insulator that is
needed first.

Q |s the gate insulation filmpart of the
gate el ectrode?

A That i s another semantics question. Do
you really want to go through this?

Q | don't think it 1s critical, but fine,
let's just say that the next step after formation
of the isolation region is the formation of the
gate insulation film right?

A Yes.
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Q Then subsequently there is gate
el ectrodes that are fornmed on the gate insul ation
film correct?

A Yes.

Q What is the structure of the gate
el ect rode?

A It is described on the first enbodi nent
dope polysilicon which is the electrical conponent
and then a silicon oxide filmon the top.

Q The silicon oxide filmon the top, what
I's the purpose of that conponent?

A | think it protects the polysilicon from

exposure and oxidation during the different
process steps that follow and in between the

process steps, that is exposed to air.

Q It is for protection purposes?

A Yes. |In sone configurations it serves
as an etch stop as well, but I"mnot sure that it
does here, | just don't renenber.

Q Do you know why Nakamura chose to use

oxide as the material for that insulation filnf?

A No, | don't recall. | don't know if he
sai d why.
Q Wul d a person of ordinary skill in the

art under stand why oxi de was chosen as the
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mat eri al ?

A There are many reasons that people
choose one or the other of insulating filmlike
that, usually oxide or nitride.

Q After the formation of the gate
el ectrode, if you wll ook at Colum 9, Line 45,
to 53, the next step is the formation, the next
step is to use the gate electrode as a mask to
inplant ions to forminpurity dope regions,
correct?

A Yes.

Q And the inpurity doped regions are to be
an LDD structure?

A Yes, or it describes here also MDD
structure and | believe that is the one that
enabl es or allows anisotropic diffusion of the
i npl ant during an anneal so that it nmay go a
little bit under the gate electron and | think
that is depicted as 22 in Fig. 1B.

Q What is the LDD structure?

A LDD is called lightly doped drain.

Q s that the sane thing as |ightly doped
wel | ?

A No.

Q What is the difference?
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A A wll is a larger region, so when you
do CMOS technol ogy which this all is you need to
make p-channel and n-channel devices, so you start
Wi th a substrate that has one doping site, so sone
of the devices have to be in the region, on the
bul k silicon, but once | have to be in a p-region,
you have to nake a deeper region not too far from
the surface of the silicon, that is "P" in which
you nmake the other polarity of the device.

Q |s the MOD structure a |ightly doped
wel | ?

A | amnot sure. | don't think this is
relevant to the questions here.

| haven't spent MY attention on the
i npl antati on dope file, nam ng conventions or all
the different pernutations that can be used to
make them particularly because here we are trying
to concentrate on the raised source drain.

Q So I'mclear. You are not sure whet her
MOD structure is a lightly doped well, but you are
sure that an LDD structure is not a lightly doped
well, is that correct?

A | didn't say that. LDD stands for a
lightly doped drain. OCh, I'"'msorry. WelIl? No.

Awll is different froma source or a
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drain or a source drain extension or any
permutation thereof. A well is a deeper thing.

Q So an LDD structure is not a lightly
doped well, correct?

A Ri ght .

Q But you do not know whet her an MOD
structure is a lightly doped well or not?

A Oh, well, no, it is a drain, mninmum
over | apped source of drain.

Q An MOD structure is also not a lightly
doped well, right?

A Ri ght .

Q |f we can nove on down to Line 62,
Colum 9, "the next step is the formation of a
silicon nitride etching stopper film" correct?

A Yes.

Q The purpose of this etching stopper film
Is to be used as a stopper for etching the
interlayer insulation filmin a later step and a
sidewal | insulation filmis to be fornmed on the
sidewal | s of the gate el ectrode, correct?

A Yes.

Q The sidewall insulation filmformed on
the sidewalls of the gate el ectrode the sane thing

as a spacer?
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A It serves the role of an el ectri cal
spacer.

Q The next step is beginning at Colum 10,
Line 6, is the formation of the interlayer
insulation film correct?

A Yes.

Q The next step, subsequent to the
formation of the interlayer insulation filmis a
pl anari zation of that film correct?

A Yes.

Q Nakanmura describes that planarization
usi ng the process of CWMP, correct?

A Yes.

Q The next step is the formation of
patterned photoresist, correct?

A Yes.

Q What does Nakanura say about the pattern
I n that photoresist?

A Down on Line 30, it says, "Anisotropic
etching is further conducted with the photoresist
28 as a patterned the etching stopper film 24,
bel ow the interlayer insulation film26, and as a
result because of the etching stopper film 24
deposit the sidewalls of the gate el ectrodes 18

and the insulation film20, even when the etching
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goes on until a silicon substrate 10 is exposed in
the regi ons where the source drain diffused | ayer
are to be forned the etching stopper filmon the
sidewal | says not renoved, to remain as the
sidewal | insulation filns 30.

So the pattern is chosen to be able to
etch ultimately down to the source drain contact
regions and to etch the sidewall region of the
gate el ectrode such as to formside wall spacers.

Then this enbodinent, it protects the
center region of the gate electrodes in this
enbodi nent .

Q When you say it protects the central
region of the gate el ectrodes are you sayi ng that
the mask --

A Yes.

Q -- covers the gate el ectrodes so that
they are not etched in the etching process?

A It covers part of the gate el ectrode,
the central part. You can see that in Fig. 2A

Q It says Nakanmura in its description, in
Its actual description, states that its objective
iIs to protect only the central part of the gate
el ectrode?

A | don't think it says that, but it
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certainly says that the etching will produce the
sidewal | spacers, so if you do not | eave sone
openi ng near the edge of gate electrode for the
etch to take place in formng the resist nask,
then you will not formthe sidewall spacer and it
clearly says it will formthe side wall spacer.

That is down at Colum 10, Line 37 or
sonething |like that.

It says, "Silicon substrate 10 is
exposed in the regions where the source drain
di ffused | ayer are to be forned.

"The etching stopper filnms 24 are on the
sidewalls is not renoved to remain as the sidewall
insulation filns 30."

Q After the pattern resist formthen you
perform your etching process, correct?

A Yes.

Q That etches the interlayer insul ator

filmand then it etches the etching stopper film

correct?
A Yes.
Q Then the step after that -- well,

actually, Nakamura in terns of a description of
Enbodi nent 1, says that the step after you finish

your etching is to then do ion inplantation,
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correct?
A As you see in Line 40, Nakanura al so

says, "that concurrent to that etch contact hol es
34, 36 are open in alignnment with the gate

el ectrodes 18 on the regi ons where the source
drained diffused |layer is forned.

Q The contact holes are open as a result
of the etching process.

A Yes, it is part of the etching process,
right, | just wanted to note that because it is
quite critical here.

It is also noteworthy in the paragraph
starting at 43, it basically points out that the
etching stopper film24 |l eads to the sidewall
insulation filmw thout requiring a separate one
whi ch sounds very nmuch like the notivation in the
' 244 patent.

Q |f we | ook at Enmbodi nent 1, Colum 11,
this i s Nakanmura, Columm 11, beginning at Line 9,
that is the portion where it is describing the

formati on of the conducting filmfor Enbodi nent 1,

correct?
A Yes.
Q You di scuss in your declaration at

par agraph A-28 which is on page 39 of your
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decl aration, you say, "Wth regard to both the
first --

A Hol d on just a second. A-29?

Q A-28, it begins on page 39 of your
declaration and it continues through page 40.

I n your declaration you say, "Wth
regard to both the first and third enbodi nents,"
al though we are tal king specifically about the
first enbodi nent right, now, you say, "Nakamnura
teaches that a conducting filmis deposited on the
entire surface in patterned form el ectrodes,"” do
you see that?

A Yes.

Q Then you provide annotated versions of
Fig. 2C for Enbodinent 1 and Fig. 6B for
Enbodi ment 3, correct?

A Yes.

Q Then you say, "As is well known in the
art patterning by definition involves renoval of a
| ayer.™

A Yes, you may renenber ny di scussion
yest erday when we were tal king about the
definition of lithography and its relationship to
patterning and | said, "Sonme people think of

l'ithography as the optical exposure patterned
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definition part to clearly those people built
tools for lithography and ot her people think of
l'ithography as really the synonym for patterning
where you have to have a waveform i nage neking the
phot oresi st mask and then using the etch.”

Q Conti nui ng on at paragraph A-29, you
say, "In sunmary, because Nakanura is teaching
this patterning process, Nakanura teaches two
consecutive steps of depositing a conductor |ayer
on a substrate and renovi ng the conductor |ayer
ot her than portions filling trenches."

Do you see that?
A Yes.
Q You reference Fig. 2C and | suppose Fig.

6B as well to show t hat?

A Yes.

Q It is your opinion that Figs. 2C and 6B
show conductive material only in the trenches,
correct?

A | don't know what you nmean by "only in
the trenches.” They are wwthin the etched regions

through the interlayer dielectric and the sidewall
insulating filmand in sone areas 24 which was the
etch stopper film so if that is what you nean by

trenches that is what is shown there.
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Q Do those i mages al so show conducti ng

filmor sonme of the conducting filmoutside of the

trenches?
A What do you call a trench?
Q Do you have an understanding of the term

trench as it is used in the '244 patent?

A Yes, and let ne find where that is used.
Yes, "noving said fourth dielectric layer,"” blah
bl ah, "to formplurality of trenches adjacent to
said gate el ectrode structure." So that woul d be
the pieces 42 and 44 in Fig. 2C

Yes, | agree.

Q So the images, Fig 2C and Fig. 6B, do
show sone of the conducting film outside of the
trenches, correct?

A | don't think that the 2 and 4 is
speci fic about whether in --

The answer to your question is yes or no
because it doesn't really define the vertical
profile of the trench.

For exanple, 42 in Fig 2C, part of that
goes all the way down to the silicon substrate.
Part of it is over the spacer and adjacent to the
| LD and t he edge stopper |ayer.

It depends what you call a trench. Then
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there is alittle bit of that that is over the
| LD, |ayer 26.

Q Wul d you consi der the portion of the
conducting filmthat is over the ILDwthin the
trench?

A | don't know why this is a question. |Is
this just a hypothetical question?

Q It is not hypothetical. | am asking you

with reference to the figure whether you woul d
consider a portion of the conducting filmthat is
over the ILDwthin the trench?

A In the context of '244, | assune that's
where your question is ainmed, Caim1l, the clause,
the limtation, "renoving said fourth dielectric

| ayer," says, "to forma plurality of trenches
adj acent to said gate el ectrode structure."”

In that sense, '244 is defining the
trench to be that part of it that is adjacent to
gate el ectrode.

It i1s not specific about whether that
i ncl udes the cap | ayer over the polysilicon. [If |
take that definition, then sone of the conducting
| ayer is outside of the trench if | take that
definition as inferred fromthe '244 claim

Q VWhat if the definition of trench
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i ncl uded the portion forned by the cap | ayer?
A The cap |l ayer, the ILD | ayer?
Q The ILD |l ayer, in that case, would sone
of the conducting filmstill be outside of the
trench as shown in Fig 2C and Fig 6B?
A If the trench went all the way up to the
top of 267
Q Yes.

A And then the question is part of the
conducting fil moutside of that?

Q Yes.

A This is a very hypothetical question. |
don't understand the rel evance of this question
because it is a semantics question. |t does not
bear on what the content of the patents at issue
ar e.

Q | ' m aski ng you about Fig 2C and Fig 6B.
Looking at the figures, do those figures show sone
of the conducting filmoutside of the trench if
the trench went all the way up to the top of the
| LD which is | abel ed 26.

A If | look at that figure and I | ook at
the profile of 42, the shape of 42, it is the case
that sone of 42 appears above 26, but | don't see

any significance whatsoever to that.
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Q The sane is true for both Fig. 2C and
Fig 6B, correct?

A Yes. The definition of the 42 structure
and the 44 was the patterning function that was
carried out after deposition of the nmaterial into
these trenches, so it would have a different
shape.

Q What do you nean so it would have a
di fferent shape? What are you referring to there?

A | said it here. | can go to this, A-28.
"Wth respect to the first and third Enbodi nents,
Nakanmura teaches, "A conducting filmis deposited
on the entire surface and patterned to form
el ectrodes 42, 44." Then it refers to those two
figures.

"As is well known in the art, patterning
by definition involves renoval of a |ayer,
t heref ore Nakanura's disclosure of patterning the
conducting filmnecessarily teaches renoving sone
of the conducting film"

There woul d have been, being able to
create these shapes.

Bl anket deposition of the polysilicon
into these trenches or whatever you call trenches,

and then a photoresist |ayer put on top of that,
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It 1s patterned and then that pattern is used to
etch out the uncovered regions and the periphery
of those regions would be outside of the trench
di rension at the top of the ILD that was created
in the previous etched sequence.

| think one of ordinary skill would try

to nmake the edges outside the inside edges of the
hol es in 26, because otherw se, you nay have a
seamand that is a reliability concern.
MR. CHEN: Let's nove on to the
di scussion of the third enbodi nent.
MR MJKERJI: M. Chen, it sounds like
you are switching topics slightly. It has
been about an hour, could we take a short
break?
MR CHEN. Sure, if you need one, that
Is fine.
(Wher eupon, a break in the proceedi ngs commenced
at 2:26 p.m and on resumng at 2:46 p.m)
BY MR CHEN:

Q Dr. Rubloff, we were about to start
tal ki ng about the third enbodi nent in Nakanura.

A Yes.

Q | believe that begins at Columm 12, Line
60.
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A Yes.

Q Alot of the steps in the third
enbodi nrent are simlar to first enbodi nent, so we
will skipit all the way up to --

Let's nmove to Columm 13, Line 23. |

think that's where after they formthe gate
el ectrode in the third enbodi nent, correct?

A Correct.

Q After they formthe gate el ectrode then
t hey deposit the etching stopper film correct?

A Yes, that is Line 26.

Q Ri ght and that is shown in Fig. 5A on
t he Nakanura patent?

A Ri ght .

Q Then after they deposit etching stopper
film they deposit the interlayer insulation film

correct?
A Yes.
Q Then a pl anarization renoves the

interlayer insulation filmall the way down onto
the etching stopper filmover the gate, correct?
A Yes.
Q Then pl anari zati on renoves interl ayer
insulation filmall the way down to etching

stopper filmover the gate, correct?
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A Yes.

Q Do you know why they planarized the
interlayer insulation filmall the way down to the
etching stopper filmover the gate?

A | think there is a figure which denotes
sone benefits of that on page 40 of ny
declaration. | think what you can see is that the
structure is shorter, the resulting structure
woul d be shorter and nore planar.

| think one of the enbodinents, and |
don't recall which one, speaks to this question
that | described earlier, the depth of field,
focusing on lithography and nore planar things can
be across the various required structures, the
easier it is to do |lithography well.

| don't know if that is only notivation,
but that certainly is one.

Q | believe you're tal king about this
specific planarization at page 35 of your
decl aration and continuing on to page 36.

A Yes.

Q Foll owi ng the pl anarization step, there
is the formation of a photoresist, the pattern
resist?

A Yes.
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Q After the formpattern resist, then
after the formation of the pattern resist,
Nakarmura Enbodi nent 3 teaches the beginning of the
et ching process, correct?

A Yes.

Q In the first stage of the etch process
the unmasked portions of the interlayer insulation
filmare renoved, correct?

A Yes.

Q What happens after that etch is
conpl et ed?

A In the description of the third
Enbodi ment the photoresist is then renoved. This
I's Line 39.

Q O Col um?

A | amsorry, no, it is later than that.

Sorry, Columm 13, Line 47.

Q How i s the photoresist renoved?
A It does not specify.
Q How woul d a person of ordinary skill in

the art understand woul d be needed --
MR. CHEN. Let ne rephrase that.
BY MR CHEN
Q What woul d a person of ordinary skill in

the art understand is the process to renove the
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phot or esi st ?

A The sinplest one is by wet chem cal
techni ques to dissolve the photoresist.

There are other techni ques that can be
used dependi ng on conditions, nore specifically
ashi ng, any organi c can be ashed whi ch neans
volatilize it in a oxygen containing plasna.

Q | s the renoval of the photoresist done
In the sane tool as the etching process?

A The specification doesn't really tell us
t hat .

Q Typically, is the renoval of the
phot oresi st done in the sane tool as the tool used
to performan etch?

A No.

Q Typically the wafer woul d need to be
noved fromthe tool that does the etch to the tool
that will renove the photoresist, correct?

A Most typically, but there are situations
where it could be done in situ, whether it is
advi sabl e or not depends on the situation.

Q What do you nean "advi sable or not"?

A These etching tools are chemcally
t enperanental sonetines, and particularly dry

etching, so in principle one could do the etch,
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change the gases, use a simlar power in the

pl asma, change the bias probably on the el ectrodes
and use oxygen to renove the photoresist in the
formof CO and CO2 and then change back.

| think that would be possible but it is
not clear if it would be workable in this
configuration.

It probably depends on how sensitive the
etch is in this case. To sunmarize, the natural
way to do it is to renove it fromthe tool, do wet
etch or wet dissolution of the photoresist and
then go back in the tool to finish the etch

Q Is it inportant to renove all of the
phot oresi st material ?

A Yes, | think it is certainly advisable.

Q Wiy is that?

A | f you didn't renove all of it, then
when you continue the etch it will be etched away
by the etch that you are using to finish the
I ntended etch and that is probably not a great
i dea. Unless you devel op the special process.

Q How | ong does it usually take to renove
t he photoresist? How |long does the process of
renovi ng the photoresist usually take?

A | amnot quite sure which parts. |If you
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want to go fromthe photoresist on the wafer you
can take the wafer out of the etch tool and put in
anot her tool you will dissolve away the

phot oresi st and then you are going to take it out

and put it back in etch tool, |I would guess it is
sone mnutes, a fewmnutes, | don't really know.
Q | n Nakamura Enbodi nent 3 after the

phot or esi st has been renoved, then nore etching is
perforned, correct?

A Yes.

Q This second stage is different than the
first stage, correct?

A Yes, | think that is right, but let ne
| ook again .... yes.

Q The etch chem stry is adjusted?

A Yes.

Q What is being etched during the second
stage?

A The ILD film 26, and etch stopper film
24, have to be renoved.

Q Wiy are both materials renpoved?

A The material 24, the etch stopper film
in the Fig. 6A, had been over the source drain
region, so you don't want a piece of silicon

nitride covering the region where you are going to
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formthe resource drain and in that process you
conplete the formation of the side wall film

Q Wiy is the material 26 renoved during
the second stage etch?

A 26 is being renoved that substantially
Is the sane rate as the etch stopper film so it
serves kind of as a sacrificial mask for defining
t he edge of the etch.

Q Look at Nakamura Columm 13, Line 58, it
says there, "On the other hand the interl ayer
insulation film26 is etched by a filmthickness
substantially equal to a filmthickness of the
etching stopper film24 and the interl ayer
insulation film 26 has a height substantially
equal to a height of the insulation film 20
exposed on the surface.

"Thus contact host 34 and 36 can be
opened with the surface maintained plain.”
Do you see that?

A Yes.

Q Does that help explain why in the
Nakarmura third Enbodi nent the interl ayer
insulation filmis etched during the second stage
etch?

A Yes, because it is desirable to have as
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much a planar surface as is possible for

l'ithography purposes s.

Q They wanted to have the height of the

interlayer insulation film26 be substantially

equal to the height of the gate, correct?

A It is a desirable benefit if you can do
it.

Q | f Nakamura Enbodi nent 3 did not renove
t he mask --

A The phot oresi st nask?

Q Yes, and continued with the second stage

etch, would it have been able to achieve the goals

that are described in Colum 13, Line 57, through

647

MR. MJKERJI: bjection to form and
scope.

THE WTNESS: The etch stopper film 24
is pretty thin. It shouldn't take a very
| ong etch to clear that over the diffusion
regi on, over the source drain region.

| don't really know the answer whet her
the planarity can be achieved in the sane way
because | don't know where the relative etch
rates wll be and so on.

That planarity is a nice benefit, if you
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can get it, but it is not essential and
particular, it is not essential for
considering the extent to which Nakamnura
meets the claimlimtations in the '244
pat ent .
BY MR CHEN:
Q But achieving that planarity is one of
the goals stated for Nakamura Enbodi nent 3,
correct?

A Yes, the way Nakanura Enbodi nent 3 does

Q If the resist was in place when you
perfornmed the second stage of the etch, then the
interlayer insulation film26 would not be etched,
correct?

A Correct.

MR. MJKERJI: bjection to form and
scope.
BY MR CHEN

Q By renmoving the resist mask, the
portions of the interlayer insulation filmthat
were previously masked are then subsequently
etched during the second stage each, correct?

A Correct.

(Wher eupon, Exhibit Nunmber 11 is marked for
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| dentification.)
BY MR CHEN:

Q | have asked the court reporter to mark
as Exhibit No. 11, a docunment with the title
“I'ntroduction to NMOS and CMOS VLSI System desi gns
by MR Mikherjee, and | am hoping that | have

pronounced that correctly?

MR MJKERJI: It is pretty good.
MR. CHEN: Thanks.
BY MR CHEN:
Q This is another one of the references

that you relied on to support your declaration on
the ' 244 patent, correct?

A Yes, | think that is right.

Q | want to turn your attention to page 19
of Exhibit 11. |If you need to refer to other
portions of the exhibit, just et nme know what you
are | ooking at.

| f you also need to refer to your
declaration, | believe the Mikherjee reference
di scussed i s paragraphs Cl through C3.

A Yes.

Q | would like to walk through to what is
bei ng described in the paragraph of page 19 of
Exhi bit 11 and understand what is happeni ng at
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each of these different stages beginning at the
upper left-hand corner with the i nage marked A

A Yes.

Q VWhat i s happening at that stage?

A There has been presunably a thernal
oxide, it only says oxide, if deposited or grown,
if it is thermal oxide, it is grown on an
anti substrate and that has been covered by silicon
nitride presumably by thermal CVD process.

Q What i s happening at the next stage in
t he i mage mar ked B?

A | haven't | ooked at this in nonths, but

it looks as if the silicon nitride has been

patterned.

Q What is the neaning of the |abel "active
areas"?

A | don't know. | will have to re-read

this to know what we are tal ki ng about here. Do
you want ne to take the tine to re-read it?

Q It's a pretty |long reference.

A Yes, it is.

Q The reason why | amreferring you to
this particul ar page i s because you actually cite
toit. Maybe not.

A | do? | don't know why | would do that
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except --
Q | amsorry. | looked at the 4.3 at the

top and | thought you were referencing this
portion.

A Sone of these conbinations that you see
in nmy declaration, they are only to substantiate
what everyone of ordinary skill would already
know.

| am advi sed that for patent purposes
like this you really have to have a reference even
t hough everyone knows that is the case.

A At the end of paragraph Cl, | say,
“However, it would have been obvious to a person
of ordinary skill in the art to forma well in
Substrate 10 of Nakanura."

Anybody who is doing any of these
technol ogies is doing sonething related to CMOS
and CMOS processes have been known for decades and
for the purposes of innovation in conparing
Nakamura to '244 to whatever is involved | think
these are not really inportant.

Q Just again |looking at Fig. 4.3.

A 4. 47

Q Page 7 of Nakamura, this is the figure

that you are --
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A "' m sorry? |In Nakanura?

Q Sorry. Mikherjee, Exhibit 11. This, |
believe, is the figure you are referencing in your
decl arati on?

A 4. 3D.

Q Yes, | hope that is right. | would Iike

to understand what is happening here in this

figure. In the portion of the figure at the upper
left that 1s |abeled A

A Yes.

Q There's a substrate, do you see that,

p- substrate?

A Yes.

Q On top of the p-substrate is an oxi de?
A Yes.

Q | s that oxide the gate oxide?

A | don't think that is the point. The

point of ny referencing this and fromthe little
that is depicted here it's just trying to prove
the point there is a photoresist sequence using
optical lithography and | eading to patterning
capability that involves etching that can all ow
you to take a continuous fill |ike oxide and break
it up into islands whose shape you defined in the

original optical mask. This is just straight
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optical |ithography.

Q | thought you were using this to
denonstrate the formation of lightly doped wells.

A It's the first step in doing that
subsequently so what | say here is you can form
I slands of base materials such as silicon dioxide
which turn out then to be nmasks for inplantation,
or for the fusion, so subsequently the diffusion
process using ion inplantation techniques and then
performed with dry ions and create p-well in an
anti substrate.

In "D' here, | could take that sanple,
go to an ion inplantar, inplant antidopants or put
that surface in contact with sone other source of
anti dopants and anneal the result and | woul d have
p-wel | s underneath the opening.

Q So the oxide there is really just being
used as a mask?

A The oxide, | amjust going fromthe
denonstration in Fig. 4.3 that you could nmake a
patterned island structure, right? And let's see,
page -- | don't understand. The pages are on the
upper right?

Q Yes, there are two different page

nunberi ng schenes.
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A Yes, it's kind of confusing. So thus
Mukherj ee descri bes MLS certification technique in
which a well is fornmed between the steps of
form ng islands which correspond to isolation,
regions, and the step of formng a protective
oxi de | ayer which is understood in the art
corresponds to dielectric |ayer.

The whol e point here as stated in C3 is
one of ordinary skill would recogni ze that the way
it is describing Miukherjee to nake M.S devi ces
could be used to detail the steps for M.S
fabrication that are kind of left out and not
described in detail in Nakanura.

Q Ri ght, so are the oxide islands the
i solation regions, is that what Mikherjee is
sayi ng?

A | have to re-read what he says. This
Fig. 4.3. in the text of Mikherjee is speaking to
t he general process of |ithography.

Fromthat one can control where
i nplantation goes. | would say this is pretty
general, but in Nakanmura there are Regions 22 in
Figure 5C, and 6A and 6B, for exanple, which could
be fornmed by ion inplantation and that can be done

before the gate el ectrode is forned.
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That is one of the things that is needed
to realize the structure. Like it is very well
known.

Q |"mtrying to understand what you're
sayi ng about the Mukherjee reference specifically.
s it your opinion that the oxide islands shown in
Fig. 4.3D are equivalent to isolation regions?

A Sorry 4.37?

MR. MJKERJI: Objection to the form

THE WTNESS: Wbuld you repeat the

questi on.
BY MR CHEN:

Q s it your opinion that the oxide
I slands shown in Fig 4.3D correspond to isolation
regi ons?

A They could be the definition of where
the isolation -- they could be isolation regions
and they al so define where the active regions w ||
be forned by sone conbination of either diffusion
or ion inplantation doping to formwells or to

form source drain regions.

Q Are isolation regions typically very
t hi n?

A You nean the oxide isolation regions?

Q Yes.

/_é ESQUIRE 800.211.DEPO (3376)

EsquireSolutions.com
HOME-2005



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP R
ag b W N b O © 0 N OO O M W N B O

GARY RUBLOFF, PH.D. VOLUME 2 August 19, 2015

SAMSUNG ELECTRONICS vs. HOME SEMICONDUCTOR 413

A What does "very thin" nean? Conpared to
what ? Conpared to wells or conpared to the
structures that we are tal king about in the
patents at hand?

Q If you turn to page 120, the previous
page of the reference.

A Yes.

Q In paragraph 4.2.2, it tal ks about
oxi dati on.

A Yes.

Q Then it tal ks about growng a thin |ayer
of protective silicon dioxide on the silicon
oxi de.

A Where does say that?

Q Par agraph 4. 2. 2.

A It doesn't nmake sense to ne. You grow

silicon dioxide. That is the formthat silico
creates when it is oxidized in oxygen or in wa
Wet oxi dation, dry oxidation.

| don't know why he says, "to grow a

thin layer of protected silicon dioxide on the

silicon oxide." That neans grow thicker, righ
so this thermal oxidation step, if it is dry,
growmh rate is fairly small, so you slowy gro

linearly in tinme thicker and thicker oxide.

n

ter.

t,
t he

w
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| f you keep going it will eventually
sl ow down the growth rate nechani sm and what t hat
happens to switch fromwhat is called linear to
parabolic growth is well understood.

You can accel erate those growh rates if
you add sone water to the environnent, but this is
the "C assic Honer" problemyou give to students,
you have got this thickness of oxide, here are the
oxi dation conditions, how |long does it take to
I ncrease the thickness by a certain anount?

But | don't know why it says "grow a
thin layer of protective silicon dioxide on the
silicon oxide." That doesn't grow on. |t grows
at the interface.

So I don't understand this sentence.
Sorry.

The reference was chosen because it is a
very general reference for all of the things, not
all, but for sonme of the things that Nakanmura | eft
alittle bit vague, but everybody in this field
knows.

Q I n your declaration in paragraph C2 at
t he back end of that paragraph, in the | ast
sentence you say, "Thus, Mikherjee describes a MOS

fabrication technique in which a well is forned
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bet ween the steps of form ng islands which
correspond to isolation regions and the step of
formng a protective oxide |layer which as is
understood in the art corresponds a dielectric
| ayer."
A Yes.
Q Where is the description of formng the
protective oxide |ayer?
A My statenment here is that an ion
i nplantation of diffusion step is used to forma
wel | after island regions |ike the LOCOS regions
that we tal ked about, LOCOS | think is explained
to you, right? Renenber, the patterning can be
done over and over again.
| can use the technique that is outlined
in Fig. 4.3, as just a general description of
l'ithography to produce an island pattern as you
see in D and then to use that as an inplant nmask
to deposit to inject dopants to nmake a well.
| can do that after --
Let's see, after or before?
| can do LOCCS first, then formthe
wel |, using the LOCOS even as an ion inplantation
process, and then clean the silicon surface by

known chem cal techni ques, HF, for exanple, and
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then | can grow a thermal oxide.
Q Looki ng on page 122 of the reference in

t he paragraph 4.2.4 in the diffusion?

A Yes.
Q The second to | ast sentence of that
paragraph, it says, "It is possible to grow an

oxi de layer right after the drive-in process
thereby providing a thin protective oxide |ayer."

A Yes.

Q s it your opinion that that thin
protective oxide |ayer corresponds to the gate
oxi de?

A It could. It need not be as descri bed
her e.

Q So it doesn't specifically say that
that's the gate oxide, correct?

A No. You put |ayers down. You pattern

them you do sonething, you renove the |ayers.

Oten, even if they are oxide or nitride, they are

sacrificial, they are there for a purpose of
nodi fying the substrate as in naking wells and
maki ng the inplant nore diffusion regions.

Q Simlarly, with respect to the oxide
I slands that are shown in Fig. 4.3D, Mikherjee

doesn't specifically say that those oxide islands
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are isolation regions, correct?

A Clearly they could be. | nean this is
showi ng general |ithography. This is teaching
l'ithography 101.

They coul d be isolation regions. They
could be silicon nitride pads so that you can then
oxi di ze between the silicon nitride pads to form
those LOCOS structures that you saw in sone of
the -- yes, here, for exanple, in 5A Nunber 12,
that is a LOCOCS isolation region typically forned
by nitride patterned | ocal oxidation.

Q Fig. 4.3 really is just focused on the
patterning steps, correct? Yes. Fig. 4.3 1is
really just focused on the patterning steps,
correct?

A 4.3 is what | would call introduction to
l'ithography. How do you pattern islands where you
want thenf? They can al nost be renoved? They can
be used to pattern things in the substrate.

It enables many things. It enables
LOCOS rel evant, enables diffusion, or
i nplantation, in patterns and so on.

Q But it doesn't teach the inplantation
steps, correct?

A Well, the other parts of this nention
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the various to make n-wells and p-wells and the

like. | think it is all here.
Q But not in the specific figure, correct?
A This figure is in an enabler of these

ot her things.
MR CHEN. | will nove on to a different
decl arati on.
MR. MJKERJI: Then | have a few
gquestions on the '244, so if we could do
t hat .
EXAM NATI ON BY MR MJKERIJI :

Q Prof essor Rubl of f, you considered all
the clains of '244 in doing the work in this case,
correct?

A Yes.

Q That includes Claim1l6 of the '244
patent, right?

A Yes.

Q Wul d you | ook at the '244 patent please
which | think is Exhibit 9, half way down is Caim
16, there is a word that appears and it says
“planari zi ng" do you see that?

A Yes.

Q Earlier today there was consi derable

di scussi on on planarization, do you recall that?
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A Yes.

Q Just so I'mclear. Can you tell us
whet her or not you considered the issue of
pl anari zing in connection wth your study of
Nakanur a?

A Yes, | certainly did.

Q And you stand by the opinions that you
have expressed in your declaration on that issue?

A Yes.

MR. MJKERJI: Thank you. Pass the

W t ness.
(Wher eupon, Respondent's Exhibit Nunber 12 was
marl ed for ldentification.)
EXAM NATI ON BY MR. CHEN:

Q | asked the court reporter to mark as
Exhi bit No. 12, your declaration that was
submtted in connection with Sanmsung's | PR of the
'893 patent. Is this your declaration? |Is
Exhi bit 12 your declaration?

A | would have to |l ook at this. The print
is too big in that one. Yes.

Q And does this declaration contain any
and all relevant opinions you have regarding
I ssues related to Sansung's petition for review of

the '893 patent?

/_é ESQUIRE 800.211.DEPO (3376)

EsquireSolutions.com
HOME-2005



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP R
ag b W N b O © 0 N OO O M W N B O

GARY RUBLOFF, PH.D. VOLUME 2 August 19, 2015
SAMSUNG ELECTRONICS vs. HOME SEMICONDUCTOR 420

A Well, yes, related to ny input to the

petition process that they have done.

MR. MUKERJI: Counsel, before you ask
your next question, for clarity of the
record, there are two proceedi ngs pendi ng on
the '893. This declaration is 466 or 467.

MR. CHEN: Thank you for clarifying that
issue. | believe it is the sane declaration
that was submtted in both proceedi ngs.

MR. MJKERJI: Can we stipulate then that
this is declaration in both the '466 and the
" 4677

MR CHEN:. Yes.

MR. MJKERIJI: Sorry for the
i nterruption.

MR. CHEN. No problem

BY MR CHEN:
Q Does this declaration contain any and
all relevant opinions you have regardi ng issues

related to Sansung's two petitions for review of

the '893 patent?

MR. MJKERJI: bjection to form
THE WTNESS: This represents ny
concl usions in addressing the questions |I was

asked to address whether prior art neets the
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claimlimtations in the '893 patent.
BY MR CHEN:

Q Do you have any opi nions regardi ng the
I ssues relevant to Sansung's two petitions for
review of the '893 patent that were not included
in this declaration?

MR. MJKERJI: bjection to the form
THE WTNESS: | haven't read those two
petitions so |'mnot qualified to answer

t hat .

BY MR CHEN:

Q Do you have any opinions regarding the
validity of '893 patent that were not included in
this decl aration?

MR. MJKERJI: bjection to the form
THE WTNESS: In the opinions that are
BY MR CHEN:
Q Regarding the validity of the '893

pat ent ?
MR. MUJKERJI: Sane objection.
THE WTNESS: Yes. |'mnot a patent
attorney, so what | | ooked at was whet her

what is taught in prior art references and in

particular the ones | put in ny declaration
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map onto or cover the teaching of the '893

patent. Validity is a |legal question.
BY MR CHEN

Q So you did not provide an opinion as to
whet her the '893 patent is valid or invalid,
correct?

A No, | did not provide. | have concerns
about it because it is not enabling, but | don't
think that is an issue here. It is not supposed
to be an issue.

Q Do you have any opinions regarding the
'893 patent or any prior art to the '893 patent
that are not included in your declaration?

A | don't think so. This is a sumary of
what | believe.

Q Are you aware of any errors or om ssions
i n your declaration?

A | don't think so.

(Wher eupon, Respondent's Exhibit Nunber 13 was
marl ed for ldentification.)
BY MR CHEN:

Q Dr. Rubloff, I have asked the court
reporter to mark Exhibit 13, which is Patent No.
6, 030, 893.

W will be referring to this exhibit as
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the '893 patent for the rest of this deposition.
Have you read the '893 patent?
A Certainly.

Q When did you first read the '893 patent?

A Thank you. You asked ne yesterday when

| started working on these and it was hunorous

that | had it wong so | went back and | ooked and

it must have been in October 2014, ten nonths ago.

Q That was when you were first engaged i
these matters?

A Yes, but then | think I was told that

n

the '893, the '244, "These are the ones they want

you to | ook at."

Q Turning to your declaration, which is
Exhibit 12, if we can | ook at paragraph 19, it
begi ns on page 12 of your declaration.

A Yes.

Q You stated here that you believe that
the '893 patent is not enabled, correct?

A That is right.

Q Wiy do you think that the '893 patent
not enabl ed?

MR. MUKERJI: (Objection, outside the
scope. You can answer.

THE W TNESS: | can answer ?

S
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MR, MUJKERIJI: You can, yes.

THE WTNESS: | was actually quite
surprised to find this. The '893 patent
tal ks about a constant CVD process using
tungsten hexafl uori de.

To deposit, to use tungsten hexafl uoride
to deposit tungsten, you have to have a way
to renove the fluorine.

|f the fluorine is in the tungsten film
it wll not be a good film You need a
reduci ng agent to do that.

The conventional one, the nost popul ar
one i s hydrogen. Hydrogen then bonds to the
fluorine which nmakes HF, that is a volatile
product that |eaves the surface and then only
the tungsten atomis |eft behind to deposit.
That is the basic idea.

But there is no nention of hydrogen as a
reduci ng agent in the CVD process.

There are two or at |east two other
reduci ng agents which can be lead to tungsten
deposition. Well, actually nore than two.

An exanple is Silane, SiH4, and that can
be used. It nmakes a nuch faster growh rate.

So a W6, plus Silane, will produce tungsten
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as a deposited film and Si F4 and HF t hat
| eaves the surface, and finally you can use
silicon.

| f you use the WF6 and hydrogen it can
react with the silicon substrate and produce
silicon fluoride products that |eave the
surface but unfortunately etch and therefore
rough on the silicon surface.

Peopl e have used all of these and there
are different trade-offs between using them
But the effect is that if you have a CVD
reactor and the only thing you put into it is
WF6 you wll not get a tungsten film

What is surprising was, and this is all
very well known in this tine frame, and the
prior art references cite that, they talk
about hydrogen reductor.

They tal k about the silicon substrate
doi ng the reducing and they tal k about Silane
as a reducing agent and they talk about it in
the context of well understood chem cal
trends that relate gas ratios of the
reductant to the WF6, tenperature,
dependenci es of these and really lay out the

state of the art which was there.
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| say that this is not enabling
primarily because it doesn't even tell you

what nol ecul es are bei ng used.

BY MR CHEN:
Q It is your opinion that a person of
ordinary skill in the art would not be able to

I npl enent the teachings of the '893 patent w thout
the specific nention of the reducing agents |ike
hydrogen or Silane or silicon, correct?

A Yes, what woul d happen is that the
person, or processor, the equipnent engineer,
whoever it is, goes through the tool and you tell
themthis is the tool and if they are supposed to
hook up the gases they don't know what gas to put
on the tool.

Q Wt hout the specific instruction of what
reduci ng agents to use a person of ordinary skill
in the art wouldn't be able to inplenent the
teachi ngs of the '893 patent?

A If all they had was ' 893, no, they
woul dn't know what to do, but the prior art would
have told them not only what gases to use, but how
the different process paraneters work together to
change confornmalities, stress, growh rate, et

cetera.
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Q Looking at the '893, would a person of
ordinary skill in the art have been able to nodify
t he teachings of the '893 patent to inpl enment
t hose teachi ngs?

MR. MJKERJI: bjection to the form
THE WTNESS: | don't know what they do
to figure out what the reactant is w thout

| ooking at prior art literature.

MR. CHEN:. Let ne reask the question.
BY MR CHEN:

Q Looking at the '893 patent, would a
person of ordinary skill in the art have been able
to nodify the process described in the '893 patent
to inplenent the teachings of the '893 patent?

A Thi s hypot hetical person has access to
what information? The literature?

Q You woul d have access to whatever the
hypot heti cal person of ordinary skill in the art
that you define for the '893 patent has access to?

A | think a person of ordinary skill in
the art will read this patent, and say, "I have to
know how this process works so | know what gas
bottles to hook up and so on," so they would be
able to get that fromprior art information, by

| ocations, patents, and so on, sone of the patents
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| cited and sone of the references, and then to
actually inplenment the two-layered deposition and
to know what process paraneters to choose, they
woul d | ook beyond the teachings of the '893 to,
"How does the nechani smwork? Wy does
t enperature change sonething this way? Wat is
the role of the gas flow ratio?" which is very
critical here.

And that is not found in the '893 and it
Is inportant for actually know ng how to do the
desi gn of experinents to determ ne the process
par anet er point.

And it is available in the prior art
literature. It was all known.

| happen to know it because | worked in
this and | know ot her people who have worked in
it, so | concentrated on it.

MR. CHEN. Let's take a quick break.

Ron has to catch a flight.
(Wher eupon, a break in the proceedi ngs commenced
at 3:46 p.m and on resumng at 4:02 p.m)
(Wher eupon, Respondent's Exhi bit Nunmber 14 was
mar ked for ldentification.)
BY MR CHEN:
Q Dr. Rubloff, |I have asked the court
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reporter to mark as Exhibit 14, Patent No.
5,843,840, which | believe we were referring to
say M yazaki Reference.

A Yes.

Q The M yazaki Reference is one of the
primary references that you discuss in your
decl aration which is Exhibit 12, correct?

A Yes.

Q | believe your discussion of the
M yazaki Reference begins on page 23 of your
decl arati on paragraph Al?

A Yes.

Q M yazaki describes six different

Enmbodi nents, correct?

A | guess they nunber that, but | don't
remenber.
Q | could refer to you the M yazaki

Ref erence, Columm 5, Line 44, that is where it
begi ns the description of the preferred
enbodi nents and then it concludes at Colum 9.

A Fifth, sixth. Yes.

Q Wi ch enbodi nents in Myazaki were you
relying on to support the opinions provided in
your decl aration?

A | don't renmenber if | put that into ny
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declaration. | will have to |look for that.

| amglad to | ook through them but I
think the distinguishing feature is that sone of
themare related to ion inplantation, and sone
related to CVD tungsten.

Q Ri ght .

A So changi ng process paraneters from CvD
tungsten as opposed to using ion inplantation to
change stress and so on.

Q One of the key features of the '893
patent is the use, depositing tw |ayers of CVD
tungsten doi ng the deposition in two different
chanmbers and then nodi fying the tenperature
bet ween t hose depositions, correct?

A Yes.

Q Then we w Il wal k through each of the
enbodi nents and ask you whether this is one
enbodi nent that you are relying on. | believe
Enbodi mrent 1 begins at Columm 5, Line 43.

A Yes.

Q And t hen continues on to Colum 6, Line
37. | believe Enbodi nent 1 describes a process
where only a single |ayer of CVD tungsten is
deposited, correct?

A Yes.
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Q You are not relying on Enbodinent 2 to
support the opinions that are provided in your
decl aration, right?

A Sone of the independent clains in the
'893 speak to two | ayers of tungsten under
different conditions, so Enbodi nent 1 of what we
are tal king about here, Myazaki, is not what |
relied upon.

Q Looki ng at Enbodi nent 2, that begins at
Colum 6, Line 38, and continues through Colum 7,
Li ne 24, the second enbodi nent of M yazaki al so
deposits only a single |layer of CVD tungsten and
So you are not relying on Enbodi nent 2 to support
your opinions in your declaration?

A No, | don't think either one of those,
al though it may be that there are aspects of the
tungsten CVD process described in there that may
not be easily found in the ones that | did rely
upon. | don't recall if there are any such
exanpl es.

Q That's fine. |If we conme across that, or
if it is, it is probably in your declaration?

A Yes, | think so.

Q The third Enbodi nent, which begins at

Colum 7, Line 26, continuing all the way through
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Colum 8, Line 14, the third Enbodi nent in
M yazaki does deposit two |ayers of CVD tungsten,
correct?

A Yes.

Q As disclosed in Myazaki, the
tenperature used for the deposition of the first
| ayer of CVD tungsten in Enbodi nent 3 and the
second | ayer of CVD tungsten in Enbodinent 3 is
t he sane, correct?

A Yes, that is right.

Q You are also not relying on Enbodi nent 3
to support the opinions that you provided in your
decl aration, correct?

A | amrelying on it in part because it is
supportive of that. The M yazaki provides the
reductant species and it provides teaching as to
how t he process worKks.

It is inportant in trying to practice
this kind of a technology to know what are the
t hi ngs that changed the conformality via a filling
capability and one of the things changed is stress
and M yazaki teaches at |east two very significant
poi nt s.

One of themis tenperature.

As you go up in tenperature you tend to
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get into a transport limted reginme which has
| oner stress and better via trench filling
capability, void free.

As you go down in tenperature you enter
a kinetically limted reginme which is very good
for void free filling but creates higher stress
and M yazaki teaches how this works.

This is a very fundanental point about
t hese kinds of CVD processes. | have nmany
| ectures on this actually at this point.
Tenperature i s one thing.

The other thing that is inportant is the
ratio of the reductant in this case is hydrogen to
tungsten hexafluoride, and so in reference in
Enbodi nent 3, the two layers differ by that ratio.

If it turns out where if you have a
hi gher ratio of hydrogen to tungsten hexafl uoride
then you tend to be weight limted by the tungsten
hexaf | uoride arrival and that does not give good
conformality, but hydrogen, if you go to a | ow
ratio you are then weight limted by hydrogen and
that is a nice strongly kinetic [imtation which
gi ves good conformality.

Q All the clainms in the '893 patent

require that the tenperature of the second CVD
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deposition is different fromthe tenperature of
the first CVD deposition, right?

A Yes, that is true.

Q And M yazaki Enbodi nent 3 specifically
teaches that the tenperature between the two
depositions is the sane, correct?

A Yes, the sense in which | say, | relied
upon is related to ny concern about enabl enent.

But in the '893 patent there are
nunmerous claimlimtations that have to do with
either time or flowrate of one, the only species
nmentioned, or thickness, and gas flow rate of the
tungst en hexafl uori de.

I n order to understand how those are
related to each other you have to understand two
t hi ngs.

One is the chem stry of the reaction at
| east to the |l evel that the hydrogen to tungsten
hexafl uoride ratio is critical and changi ng that
ratio can differentiate between the two
characteristic filnms that the '893 is talking
about .

Secondl y, you have to understand what
the role of texture is in transformng the

situation fromkinetically transport |[imted
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domains which also is a way to differentiate these
t wo.

In that sense, and | amsure we w ||
come back to this, interpreting the way in which
the Myazaki or the Enesh teachings map onto the
clains in '893, really depends on translating
t hat .

Q W will come back to that, but my point
Is that you said that you do rely on aspects of
Enbodi nent 3 to support your opinions in the
decl aration, correct?

A Certainly to support my contention that
'893 is not enabling.

Q How about to support your contention

that Myazaki teaches all the limtations of '893

clai ns?
A This is really difficult because of
enabl enent . | talk to enabl enent because of the

processed chem stry. There is another enabl enent
I ssue buried in this problemso you have to
under st and how deposition worKks.

The thickness you get is generally
proportional to the tine and the inpingenent rate
of the nol ecule on the surface, the inpingenent

rate on the nol ecules on the surface depends on
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the pressure, the higher pressure, higher
I npi ngenent rate.

Time is nothing very special in
I solation and that's what the clainms in the '893,
some of them are directed to.

There is another factor here which is
the pressure of the hydrogen and the tungsten
hexafl uoride that will be used in the process can
be associated with different flow rates.

If | have a certain pressure and |

change the flow rate, | can change the punping
speed of the equipnent and still get the sane
pressure.

In that sense the gas flowrate is not a
vari able which tells very nuch, so that's the
second sense in which | have the concern of
enabl enent .

Q If we ook at the fourth enbodi nent in
M yazaki, this begins at Colum 8, Line 15, and
conti nues down to Line 46.

A Yes.

Q The fourth enbodi nent of M yazaki
teaches that the two depositions are done with the
sane gas flow rate, but different tenperatures,

correct?
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A Yes.

Q You do rely on Enbodi nent 4 to support
your contention that M yazaki alone or in
conbi nation with other references teaches all the
limtations of the '893 patent, correct?

A In a significant sense | wll say yes to
that, but as | tried to explain when we tal k about
t hi ckness and processed tine and flow rates those
are not the determning factors for the process.

In nore or | ess any case one can nove
the process into the regine of those paraneters
here, and say, "It neets the claimconditions,"”
but it is alittle bit phony because it is not
enabling to tell us what is really happening.

Q When you're saying it is not annealing
to tell us what is really happening, are you now
to the teachings of Myazaki?

A No, '893, it says 10 to 100 seconds, for
exanple, well, there are plenty of Myazaki and
Emesh References that arrive at those nunbers.

We can arrive at them but those nunbers
are not particularly unique given that | can
change the deposition rate by changing the

pressure by just changing the gas flow and the

punpi ng speed.
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Q Wul d you consi der the teachings
M yazaki enabling?

A Yes.

Q Do you think Myazaki provides enough
details so that a person of ordinary skill could
I npl enent what ever ?

A Absolutely and in fact what it really
gives is an understanding of, if it said 10 to 100
seconds, and ny current process is at 150, | know
whi ch knobs to turn to get from10 to 100, and if
you want ne to | can get to 350.

Q Let's | ook at M yazaki and Enbodi nent 5
or the fifth enbodi nent that begins at Col um 8,
Li ne 47 and continues on to Colum 9, Line 7.

M yazaki's fifth enbodi nent again
teaches two separate CVD tungsten depositions,
only this time both the flow rate and the
tenperature are varied between the two deposition
steps, correct?

A Yes.

Q You are also relying on M yazaki
Enbodi nent 5 to support your concl usions or your
opi nions in your declaration that Myazaki al one
or in conbination with other references teaches

all the limtations of the clains of the '893
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patent, correct?

A Yes.

Q M yazaki Enbodi nments 3, 4, and 5 all
teach specific CVD deposition paraneters, correct?

A Yes, they give exanpl es of paraneters.

Q Those paraneters include, for exanple,
the tenperature for the deposition and the gas
flowrate for the deposition, correct?

A Right. Yes. Oh, sorry correct that.
Gas flowrates for the two species and therefore
the gas flow rati os.

Q Because of those teachings you al so
believe that a person of ordinary skill in the art
| ooki ng at Enbodinents 3, 4, and 5 of M yazaki
woul d be able to inplenent the teachings of
M yazaki, correct?

A Yes, and in fact, fromthose as well as
fromsone of the other things which M yazaki
descri bes about how the stress balance wll work
that is in some of the figures and how t he
conpetition between transport and kinetic
limtation plays out, those would al so be hel pful
to one of ordinary skill.

Q Then | ooki ng at the sixth enbodi nent

that begins at Colum 9, Line 8, and continues
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t hrough Colum 9, Line 51, or Columm 9, Line 58,
the fifth Enbodi nent doesn't specifically teach
process paraneters used for two CVD tungsten
depositions, correct?

A No, that's right. |t has taught already
how you can change the chem cal and nechani cal
properties of the filmto change the stress and
then it goes through the excise, | think that is
Fig. 13.

It goes through the exercise of asking,
wel |, | have chosen process paraneters for the two
films that gives stresses of 5 of the 9 for the
upper filmand 10 of the 9 for the lower film how
will the stress vary as | have changed the
relative thickness of those two filns, that is
what the sixth enbodi nent is teaching.

Q Enbodi mrent 6 is focused on how to
achieve a specific targeted stress |level for your
filmby varying the thicknesses of the two
different filnms, correct?

A Yes and the inplication fromthat is
that it gives you a road map for understandi ng how
the resistance of the upper wire which is an
I nterconnect wire will change because it changes

with thickness and you have to trade off how
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inportant that is as conpared to the stress in
your particular technol ogy.

Q Enbodi mrent 6 i s agnostic about the
specific process paraneters that are used to form
the two tungsten filns, correct?

A That is right. It is a kind of
denonstrati on exanpl e.

Q Did you rely on Enbodi nent 6 to support
the opinions that you provided in your
decl arati on?

A Yes, it supports the description of
variables that is taught in M yazaki.

Q When you say description of variables
what are you referring to?

A M yazaki tells you a nunber of tines
that if you change the hydrogen to tungsten rati o,
bet ween kinetic and transport reginmes, and as you
| ower that ratio you will get a better filling and
hi gher stress and as you increase that ratio you
get | ower stress and not as good a filling, things

li ke that.

You are trying to say | am going to use
two filns of tungsten here whereon with Fig. 12,
the one to operate, Fig. 12, the consequences are

in Fig. 13, but Fig. 12 is perhaps even nore
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I nteresting.

Q Were you still answering?

A No, | am done.

Q Fig. 12 shows the overall stress of your
tungsten fil nf?

A Yes.

Q Based on the ratio of the stress |evel
bet ween the two tungsten fil ns?

A The ratio of the thickness.

Q Sorry, the ratio of the thickness.

A Yes, you see filmthickness ratio. It
is alittle strange the word conposition, but on
the left side you see the thickness of the high
stress filmon the | ower |evel..

Ch, yes, yes.

| think this is a typo here actually. |
remenber knowing that earlier. Let ne see. The
hi gh stress filmwhich is the one on the | ower
| evel -- Yes, |I know what is wong. The axis is
m sl abel ed.

The high stress, this is just a sinple
mat hemati cal exercise. It presunes, as you see --

Yes, if you will look at Colum 9, Line
40, if you have the high stress as 10 over the 9,

and the low stress is 5 over the 9, that means the
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bottom one which is high stress should be 10, so
on the right-hand side of this curve you see the
stress is 10.
So that should be high stress film as
conprising all of the thickness and on the |eft
side where the stress is 5, it should be the
| ow-stress film the upper-layer filmas
conprising 100 percent of the thickness.
It is mslabeled. | guess | should have

remenbered to put that in sonewhere.

Q The | abeling of high-stress filmand the
| ow-stress filmshould be flipped?

A Yes, exactly.

Q Isn't the lower film the | ower-1|evel
| ayer, the one that fills the contact?

A Yes.

Q Isn't that the | owstress filnP

A No, that is the high-stress film You
see the words, high-stress film |ower-1|evel
| ayer, lowstress film upper-I|evel |ayer.

| would offer to explain why. but |

don't think you need ny verbi age anynore.

Q You never know. | mght ask. | think I
was confusing stress and pressure.

So you deposit the lower level filmat a
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| ow pressure to achi eve high-step ratio or good
conductive hole filling, but you wll result in a
hi gh-stress fil nf?

A You get a high-stress filmbecause you
are depositing under conditions that are
kinetically limted, that is the hydrogen to
tungsten hexafl uoride rati o.

Q Ri ght .

A But it is not tied to the pressure in a
di rect sense.

Q Sorry, | said type of tenperature |ower?

A We usually think of stress and pressure.

Q Yes. Tied to tenperature though.

A Yes.

Q Lower tenperature |eads to a
hi gher-stress film Hi gher tenperature |eads to a
| oner-stress filnP

A Ri ght .

Q Let's turn back to Enbodinent 3. If we
| ook at Columm 7, Line 51, beginning at 51.

A Yes.

Q It tal ks about filling the contact hole
with a dianmeter of 0.5 mcrons wth a thickness of
filmat 0.2 mcrons or nore and that the tungsten

filmhas a filmthickness not smaller than 40
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percent of the dianeter of contact hole.

| f you deposited a |layer of .2 mcrons
into the .5 mcron dianeter hole, would the entire
hol e be fill ed?

MR. MJUKERJI: (bjection, outside the
scope.

THE WTNESS: That would require ne to
specul ate on details of profile evolution in
this process and that is a tough one to
answer. Note that it prescribes not smaller

than 40 percent.

BY MR CHEN:
Q Sur e.
A And the way these processes work can get

harder to predict as the renmaini ng space cl oses.
Sonetines they forma seamin the mcrostructure
of the film sonetines they don't. | think what
you are getting at is the 50 percent is the right

nunber .

But renenber it is growng fromthe
bottomas well, so exactly how that naterial goes
away, | think this is not so clear how the void

goes away, but | do not have conpl ete expl anati on
for that question.

(Wher eupon, Respondent's Exhibit Nunber 15 was

/_é ESQUIRE 800.211.DEPO (3376)

EsquireSolutions.com
HOME-2005



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP R
ag b W N b O © 0 N OO O M W N B O

GARY RUBLOFF, PH.D. VOLUME 2
SAMSUNG ELECTRONICS vs. HOME SEMICONDUCTOR

August 19, 2015

446

marl ed for ldentification.)
(Wher eupon, Respondent's Exhibit Nunber 16 was
marl ed for ldentification.)
BY MR CHEN:

Q | have asked the court reporter to mark
as Exhibit 15, a docunent titled "Silicon
" the authors are
Stanley Wl f and Ri chard Tauber.

| think we referred to this as the Wl f

Processing for the VLSI Era,

Reference and | believe that is how you referred
to it in your declaration,

A Yes.

Q And | asked the court reporter to nmark
as Exhibit 16 a docunent titled "Vol une 5,
I ntroduction to M croel ectronic Fabrication,"
aut hored by Richard C. Jaeger.

| believe we referred to this as the

Jaeger Reference as it is referenced in your
decl arati on.

A Ckay.

Q Taking a | ook at Exhibit 16, first.

A 16. Jaeger.

Q Yes, Jaeger. Look at page 5 of Jaeger,
Fig. 7.3, it shows al um num contacts, correct?

A Yes.
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Q | just have a question about the
formati on of al um num cont acts. s al um num

typically deposited using CVvD or PVD?

A Usual 'y PVD.

Q Wy is that?

A Because it has been devel oped for many
years. |t has a sputtering process. |'mnot sure
what Al um num CVD processes are available. There
may be sone. | haven't | ooked at that.

Q At | east in your experience you haven't
encountered Al um num CVD processes?

A No. CVD processes would be wonderful if
they were all avail able, but they are not so that
Is alimtation because it depends on what
precursor nol ecules you can actually buy or at
| east neke.

Q I n general are CVD processes preferred
over PVD processes?

A Well, preferred it depends on what
metric you have for that. |If you're dealing high
aspect ratios in deposition you really typically
li ke to have a CVD process because PVD processes
can have hi gh-aspect ratio trenches and
I ncreasingly that is what you need to do, but if

you want to be able to do sonething | ess denmandi ng
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in that sense, keep the high rate and do it
cheaply and PVD is the choi ce.
Q Turning now to Exhibit 15 which is the
WIf Reference. | believe you discussed this in
par agraphs A-22 to A-31 of your declaration.
A Ri ght .
Q You used the conbinati on of M yazaki and

WIlf to arrive at the particular timng of the
depositions, correct?

A Yes, to see if the teaching of M yazaki
with what is known in Wl f about the kinetics of
the processes is consistent wwth sone of the claim
limtations in the '893, for exanple, the tine

required for a certain thickness.

Q | f you | ook at paragraph A-29 of your
decl arati on which is on page 40.

A Yes.

Q | think you did a few cal cul ati ons and

then you arrived at the conclusion that for a .35
m cron di aneter hole you woul d deposit a tungsten
| ayer of 1,400 angstrons or |less, and at the
tenperature of 450 degrees it would take 80
seconds to deposit that 14 angstrom | ayer of
tungsten, correct?

A Yes.
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Q But that is specific for a .35 mcron
hol e, correct?

A Yes.

Q If few had a .5 mcron hole, what |ayer
of thickness of tungsten would you need to use?

A Let's see,.5 mcron woul d be sonethi ng
li ke 2,000 to 2,500 angstrons.

Q How | ong would it take then to deposit
that 2,000 to 2,500 angstromthickness at 450
degr ees?

A | don't know if | gave that nunber, but
it would be sonething greater than 100 seconds and
the point | was trying to explain earlier is that
that is a bit of a fictitious nunber because under
exactly the sane conditions, | can change the
deposition rate by increasing the flow rates and
t hereby achi eving a higher pressure which is not
expressed at all in the teachings of the '893, and
as | said, the higher the pressure the higher the
I npeachnent rate, the higher the growh rate, so
will get down bel ow the 100 seconds pretty
straight forward and | think anyone of ordinary
skill in the art would know how to do that.

Q But if you changed the other conditions

like the tenperature or the flowrates, it is
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possi bl e that those conditions would then be out
of the range that is clained in the '893 patent.
correct?

A But remenber, | have several knobs | can
change and the tenperature range is specified in
' 893, are about 50 degrees broad. That is a lot.

If you ook at Fig. 16 on page 37, that
| took fromthe reference we are tal king about,
this is the Wl f Reference you can see --

Take a | ook at any one of those parall el
curves and recognize that the Y axis is the |ong
plot, and you can see, if | go from400 to 450,
change the deposition rate a lot, so tenperature
can accomodat e many changes.

Q So lowering the tenperature
significantly reduces the deposition rate?

A Yes, and for the first level, the via
filling -- | amsorry -- the trench filling part,
that is the part which is kinectically limted, so
that is the part that is nost sensitive to
tenperature and that is why these curves are quite
st eep.

Q But if you |l owered the tenperature and
you decreased the deposition rate, it would take

even longer to deposit the sane thickness of
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tungsten, correct?

A Ri ght, but | can always increase the
tenperature as well. |t depends on where | start,
where are we starting from and in terns of
staying within the range that is specified in
' 893.

Q | think the range of tenperature that is
specified for the '893 for the first tungsten
| ayer is between 400 and 450 degrees C?

A Yes.

Q And the calcul ation that you provided in
your decl aration was for 450 degrees C?

A Yes.

Q If we were to reduce the tenperature
within the range provided in the '893 patent, the
timng that you calculated in your declaration
woul d only increase?

A That is true. The other variable is the
pressure though, so if | wanted a higher rate than
1050, as you see in that chart, the 1050 nunber
conmes fromthe highest pressure of 2 TOR | know
It isalittle hard to read, but the one below it
is 1 TOR and if | were goto 4 TOR, | think I
woul d get a big increase in rate again because is

the well plot being shown.
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| believe |I could accommbdate the half
mcron dianeter with the width of a trench within
the range of paraneters consistent with the
specification in '893.

Q 4 TORis not plotted on the Fig. 16 from
the Wl f Reference, correct?

A That is right.

Q They did not conduct any experinents at
4 TOR in order to get data points for Fig. 16,
correct?

A That is true, but | give two answers.
There are nmany ot her references for tungsten CVD
so probably sonebody has done it and if nobody had
done it, it would be a very sinple exercise to
just try it.

The CVD processes are done up to 10 or
even 100 TOR  For exanple there are ozone PCS
processes which is plasma system CVD t hat |
remenber run to 100 TOR So there is plenty of
| endi ng space avail abl e.

Q Wul d 100 TOR be considered a
| ow pressure process?

A Yes.

Q Were is the dividing Iine between | ow

pressure and hi gh pressure?
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A That's hard. Typically |ow pressure
nmeans you need a punp so there is atnospheric
pressure CVD and then you don't need a punp and
| ow pressure is going to be |less than that, but
requires a punp and all the equi pnment and baggage
that that brings with it.

In fairness nost | ow pressure is of
order 1 to 10 TOR or in the mlIli-TOR range.
MR CHEN. | will nove on to Enesh which

Is part of a different IPR, so let's just

take a qui ck break.

(Wher eupon, a break in the proceedi ngs commenced
at 4:53 p.mand on resumng at 5:09 p.m)

(Wher eupon, Respondent Exhi bit Nunber 17 is marked
for ldentification.)

(Wher eupon, Respondent Exhibit Nunber 18 is marked
for ldentification.)

BY MR CHEN:

Q Dr. Rubloff, I have asked the court
reporter to mark as Exhibit 17, Patent No.
5,407,698 which is the Enesh Reference.

| have al so asked the court reporter to
mark Exhibit 18, a docunent entitled I|ntegrated
Tungsten Plug Fabrication Process,"” authored by a

nunber of people, the first author being A Mk
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and we wll refer to this as the Mak Reference.
Turning to Exhibit 17, the Enesh
Ref erence, does Enesh di scl ose depositing two

| ayers of tungsten in two different chanbers?

A | think I had witten about this in ny
decl aration, so let nme ook for that.

Q | can direct you.

A | think I know the answer.

Q | was just going to direct you to page

45 of your declaration which is where | think you
start the discussion of Enesh.

A That doesn't answer the question. |
know t hat Enmesh doesn't talk explicitly about
descri bing the use of two chanbers, but it does
say that it could be done.

Let nme find where that is.

B-27 of ny decl aration, page 62,
"Al t hough Enmesh doesn't expressly disclose the
deposition process in two separate chanbers Mk
di scl oses an integrated system

No, that is not the place |I am | ooki ng

for. Maybe | did not put it there. | don't
recall if | amconfusing Myazaki wth Enesh.
At any rate, | wote it in ny

declaration but it doesn't explicitly disclose
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that, so why don't we go fromthere.

Q | think it is possible that maybe
there's sonme confusion there.

A One of those references says, though we
did it in one chanber. It could be done in two
separ at e chanbers.

| amused to | ooking at these that |
have annotated and | can find things for you.

Q Emesh doesn't teach explicitly the use
of two chanbers and that's why you conbi ned Enesh
with the Mak Reference, correct?

A Yes.

Q Because you are of the opinion that Mk

di scl oses a multi chanber deposition system

correct?
A Yes.
Q | s the reason that Enmesh doesn't teach

two chanber deposition because Enesh teaches
specifically the use of the Varian --

A 5101.

Q Thank you, the Varian 51017

A | got sone of it right. | will not take
time to | ook for which one of these references
mentions it, it's pretty brief, but |I suspect that

Emesh doesn't nention it because they had a 5101
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to work with.
The assignee is Northern Telecom this
Is an R&D activity, it is not a high-vol une
manuf acturi ng environnent, so they probably
woul dn't have had access to the resources to
purchase and use a nultichanber cluster tool.
The issue is about whether this schene
or using two different deposition conditions for
the filling and for the interconnect above it
could be sorted out in a single tool. It is not
I deal for high volunme manufacturing, but to do the
R&D it is okay.
Q Varian 5101 is a single chanmber CVD
reactor system correct?
A That is right.
Q Turning to Exhibit 18 which is the Mk
Ref er ence.
A Yes.
Q What is the specific process taught by
t he Mak Reference?
A It describes the use of the equi pnent
for CVD tungsten and tungsten et chback.
On page 2, "Bl anket tungsten depositions
perfornmed in the cold wall single wafer CVD

chamber,” and then later it talks in the next
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par agraph about the etchback process which is the
pl anari zed deposition of tungsten.

Q Subsequent to that deposition of
tungsten and then the etchback, the next |ayer

that is deposited in Mak is an al um num | ayer,

correct?

A Yes. | think that is right. Tungsten
deposition. Tungsten etchback.

Q | f you |l ook at the first page under
“Introduction,” | think it tal ks about form ng

tungsten plugs?

A Yes.

Q And t hen havi ng al um num deposit
subsequent|y.

A Yes, okay.

Q So Mak teaches the deposition of a
single layer of tungsten, correct?

A Yes.

Q It does not teach the deposition of two
| ayers of tungsten, correct?

A Not explicitly, but by inplication. If

one of these chambers, the CVD chanber can do

tungsten CVD, then the one that | ooks exactly Iike

it could also do that and have different process

deposition conditions.
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Q But the specific process that is taught
by Mak teaches the deposition of a single |ayer of
tungsten to form plugs foll owed by an etchback,
which is then followed by a deposition of an
alumnum |l ayer to formthe interconnects, correct?

A Yes, that was, | think, then notivated
by the era when all the lateral interconnects were
al um num

Q Because Mak only teaches the deposition
of a single tungsten | ayer, Mak does not teach two
CVD tungsten depositions perforned in two
di fferent chanbers, correct?

A It teaches it by inplication, | think.
Note that this is a publication from applied
materials which is our equipnent conpany and the
di scussion here, while it nentions sone of the
process conditions, it doesn't nention very nany.

It tal ks about rates and it tal ks about
equi pnent-rel ated i ssues because this is really
expl ai ni ng how the P-5000 is being used for
mul tistep deposition in etching in a
singl e-cluster tool.

So one of ordinary skill in the art
woul d have recogni zed several things. One is, in

the tinme frane of the '893 patent, which is 96, or
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so, the whole world knew about cluster tools, the
P- 5000 and everyone was noving toward the adoption
of this cluster manufacturing techniques.

The denonstration that one of the CVD
chanmbers can do tungsten woul d nmake it obvious to
any of those skilled in the art that they could
use two chanbers for tungsten, and | can tell you
that applied materials was at Semicon to sell you
as many of these as you wanted to do whi chever
they qualified as processes.

| f the tungsten CVD process and tungsten
et chback process were qualified at that tinme, it
woul d have been very obvious to adopt this to do
precisely what is taught in the Enesh reference,
the Myazaki Reference, and the '893 Reference.

Q Looki ng at the Mak Reference at the
bott om of page one, then continuing on to page 2,
under the headi ng "Experinental "?

A Yes.

Q There it's kind of describing the use of
the applied materials 5000, right?

A Yes.

Q Sorry, the AVMAT P-50007?

A The | ast sentence starting on page 1, it

says, "Since the throughput of the etchback
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chanber is twce that of the deposition chanber,
two deposition chanbers CVD, and Watten et chback
chanmber are typically used." \What does that
sentence nean? That actually is a very
significant sentence in explaining why these tools
have been so successful .

| f you |l ook at the Cassette 10 at the
bottomof Fig. 1, there is a |load station, you put
the initial wafers there, a robot takes theminto
the cluster tool, puts themin one chanber,
processes one, takes it out of there and puts in
anot her chanber, and the process is run, so when
you |l ook at factory utilization and efficiency,
you want to get wafers through these tools as far
as possible. It has a huge effect on what is
cal l ed cost of ownership.

What that neans is, if | want to | oad
bal ance ny ability to get wafers through, | I|ike
the CVD process that is half the speed takes tw ce
as long, they have two chanbers in the etchback
which is twice as fast, they want a chanber and
what that neans is that throughput through the
tool is much better.

In the case of applied to the teaching

of Enmesh, M yazaki and '893, what you would do is
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you woul d use two CVD chanbers for the slower
process, the |ower process because that woul d be
sl ower because it is |lower tenperature and one
chanber for the faster process if the two-to-one
ratio is what you ended up arriving at for the
filling step of a process and the interconnect
step that follows.

That is assum ng they have a factor of
two difference in throughput.

Q VWhat that sentence that we just read
teaches is that you could increase the throughput
of your process by running two parallel processes,
each process using a different CVD chanber, but
sharing the etchback chanber?

A Yes, if you need the etchback chanber.
There are four stations here you could use for
processes, right, so where it says, | think,
expansi on, you could nmake the expansion be in
anot her CVD chanber, devote two of these to the
slower of the two |ayers, one of themto the
faster one and not use the etch back chanber, it
j ust depends how you want to configure it, but it
I's a throughput issue.

Q But specifically for Mak because it only

needs to deposit a single |ayer of CVD tungsten.
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They use two separate CVD chanbers each chanber
for a different process, correct?

A Right, for a different material and this
tells us sonething about an earlier discussion
which is it's an al um num CVD chanber.

You wll recall we had the discussion,
you asked ne about whether alumnumis likely to
be deposited by PVD or CVD.

Q Ri ght.

A | had forgotten here is an exanpl e of

al um num CVD.

Q Where is this teaching al um nunf
A In the previous decl aration.
Q No, no. | nean where does this teach

al um num CVD?

A Does it not? | guess | am nmaking an
assunption here, tungsten plugs, no, it doesn't
say it explicitly here. | take it back.

Q Are there potential downsides of using
two chanmbers for your tungsten CVD deposition as
opposed to a single chanber?

A Yes, downsize to using two. | don't
think significant ones unless you're in a cluster
tool like this. WlIlIl, are you assumng it would

be done in a cluster tool ?
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Q Wiy don't we start with doing it in a
cl uster tool.

A In a cluster tool, the only downside is
t he robot breaks and you cannot get it from one
chanber to another.

But for cleanliness control and
throughput it is very efficient.

That is nmuch of the reason why peopl e
are using these.

| f you have two chambers running the
| ower |l evel and the upper level in a clean room
and you have to renove the wafer fromthe first
one and take it to the second one, that requires
ti me because you have to cool down, open the
system take the wafer out maybe through a | oad
| ock and then go through that again so there are
del ays there.

And other than if you use a single
chanmber, tinme to change and stabilize the
tenperature are substantial .

|f you were worried about real
manuf acturing you woul d probably be quite worried
about throughput and so you woul d probably | ook
very closely at trying not to change the

tenperature, but rather change the flow rate
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conditions for the two | evel s.

MR CHEN. | don't have anynore
guesti ons.
MR. MJKERIJI: | have no questions. |

think we are done.

(Wher eupon, the deposition concluded at 5:25 p. m
with the witness to read and sign and M. Mikerji

to make arrangenents for the witness to read.)
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UNI TED STATES OF AMERICA )

SS:
DI STRI CT OF COLUMBI A )

I, T. S. HUBBARD, JR, a Notary Public
within and for the District of Colunbia do hereby
certify that the witness whose deposition is
her ei nbefore set forth was duly sworn and that the
Within transcript is a true record of the testinony

gi ven by such w tness.

| further certify that | amnot rel ated
to any of the parties to this action by bl ood or
marriage and that | amin no way interested in the

outcome of this matter.

I N WTNESS WHEREOF, | have hereunto set

Thonas S. Hubbard, Jr.

Notary Public District of Colunbia
Commi ssion ldentification 237435
Sworn in on June 12, 2006

Comm ssion Expires April 30, 2018
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