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PROCEEDINGS
JUDGE McGUIRE: This hearing 1s now in order.
Any items we need to take up this morning
before we begin?
MR. ROYALL: I don"t believe so, Your Honor.
My estimate is it may be about two hours before 1711 be
complete with the direct.
JUDGE McGUIRE: All right.
Sir, you may take the stand again, please.
And Mr. Royall, you may proceed with your
examination of the witness.
MR. ROYALL: Thank you.
Whereupon --
RANDOLPH PRESTON McAFEE
a witness, called for examination, having been
previously duly sworn, was examined and testified as
follows:
DIRECT EXAMINATION (continued)
BY MR. ROYALL:
Q. Professor McAfee, before we go further today,
let me ask, do you recall that yesterday there were a
few slides that you noted, as you saw them when they
were pulled up on the screen, you noted that there may
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have been errors?
A. That"s correct.
Q. Let me ask that we pull up the slide that was
previously marked DX-200.

And can we run the animation on that.

You®"ll recall I showed you a slide very similar
to this one yesterday, and there was an error that you
noted. Do you recall what the error was?

A. Yes. "Use toggle mode™ had not been checked.

Q. And i1s this, what"s now on the screen, is this
version of the same slide correct?

A. Yes, this is correct.

Q. Let"s mark this version of the slide as
DX-213.

Was there -- in connection with this toggle
mode issue, did you also note yesterday that there was
a slide that you thought was missing from the
presentation slides?

A. Yes. That"s correct.
Q. Would you pull up the next slide.
A. That 1s not the slide.

MR. STONE: It should be the next one.

BY MR. ROYALL:

Q. Is this the slide that you recalled yesterday
that was missing from the presentation?
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A. Yes, 1t 1Is.

Q. And this relates to the toggle mode technology
and your conclusions that this technology is a
commercially -- or was a commercially viable
alternative to the dual-edged clocking technology?

A. That"s correct.

Q. Let"s mark this as DX-14.

JUDGE McGUIRE: 214.
MR. ROYALL: 1"m sorry. DX-214.
BY MR. ROYALL:

Q. Now, were there any other slides that you
recalled yesterday that when you saw them you thought
there were errors in the slides?

A. Yes. There was an omission on a slide as
well.

Q. And let me see 1f we can pull that -- pull the
next slide up.

Is this the slide that you recalled having an
error?

A. Yes, 1t 1Is.

Q. And I think this may be a new version of the
same slide.

Do you recognize something in this slide that
was omitted from the slide that you saw yesterday?

A. Yes. The last bullet point was not present on
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commercially viable i1n comparison to the Rambus
technology.

Q. Despite this i1ssue of royalties then, iIs it
your conclusion that this technology that®"s discussed
in DX-215 was a commercially viable alternative to the
Rambus dual-edged clocking technology?

A. Yes.

Q. Now, before we go on, I1°d like to briefly come

back to something else that we discussed yesterday, and

this relates to the distinction between assumptions
that you"ve made and expert conclusions that you“ve
drawn.

And in relation to that, could we pull up from
yesterday DX-157.

Do you recall this slide, Professor McAfee?

A. 1 do.

Q. And you testified about this slide yesterday,
and 1 believe you explained that the factors that are
identified in the four bullet points at the bottom of
the slide are factors that were relevant to your
analysis as to whether the risk of hold-up, the
economic concept of hold-up, would arise In a given
industry.

Is that a fair summary of what you had to say
about this?
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MR. STONE: Your Honor, 1 do object to
Mr. Royall®s summarizing of the testimony and to his
leading the witness through the form of his question,
which I believe is 1mproper.

MR. ROYALL: Your Honor, I"m happy to restate.
I"m just trying to speed things along. 1I°m just trying
to clarify something from yesterday. But 1°m happy to
do that.

JUDGE McGUIRE: Okay. Go ahead and restate
then.

BY MR. ROYALL:

Q. Without re-covering too much territory, let me
just ask you to explain again what you were seeking to
convey through this slide.

A. This slide lists the economic aspects of an
economic environment or an economic situation which
would tend to -- which would be iInformative about the
risk of hold-up facing participants iIn the industry.

So for example, when the size of specific
investments is large, the risk of hold-up i1s greater.
And that"s what this slide is setting out, the
important characteristics of the environment that would
relate to the risk of hold-up.

Q. Let"s then go to DX-160.

Now, we now have on the screen DX-160 that was
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identified yesterday. Do you recall this slide?

A. 1 do.

Q. And what were you seeking to convey through
this slide?

A. So this slide provides my assessment of these
economic factors i1In the DRAM setting; that is to say,
it provides my assessment of the size of specific
investments, of the costs of changing standards, of the
importance of IP and the ease of reaching agreement iIn
relation to other industries with which I"m familiar.

Q. Well, let"s start with the first point, size of
specific i1nvestments, under which you have a red check
mark and the word "substantial."

What do you mean to convey by that?

A. In my review of the facts and in comparing the
facts to the economic concept of specific Investments,
I find that a substantial number of the total
investment -- the total iInvestment is very large, but
not all of the iInvestment is specific or represents
specific i1nvestments, and that a substantial amount of
investment i1s specific to the DRAM technology, and so
that 1s to the standard that is at issue.

Q. When you refer here to the size of specific
investments In the DRAM industry being substantial, 1is
that an assumption on your part or does that reflect
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your economic conclusion?

A. Well, 1t"s a simple conclusion In the sense
that 1t reflects my application of the economic notion
of specific investments to the types of iInvestments
made In this industry.

So the i1nput to this analysis -- it Is an
analysis. It"s a simple analysis. The i1nput to this
analysis 1s the set of iInvestments and a
characterization of those investments as to what they
do, and the output i1s to characterize those
investments as either specific or not and assess
whether the iInvestments that meet the economic
condition of being specific are in fact substantial or
not.

Q. Moving to the second bullet point on DX-160,
costs of changing standards, below that your slide has
a check mark and then the words ''switching costs."

What are you meaning to communicate or convey
through those worth?

A. My use of the term "switching costs" i1s the
economic concept of switching costs. 1 think 1t"s
actually 1n accord with the way lay people use the term
"switching costs,” that i1s, 1It"s the costs of
switching.

But what I"ve done here is look at -- Is assess
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the costs of changing standards as to whether those
are -- whether a significant proportion of those costs
or a significant amount of the costs are in fact
switching costs or are they just costs of doing
business that would be incurred whether or not the
standard was switched.

Q. When you refer here to switching costs iIn
reference to the issue of the costs of changing
standards, does that reflect an assumption on your part
or i1s this part of your economic conclusions?

A. So again, this i1s part of my economic
conclusions in the sense that 1 have characterized
costs as being either switching costs or not and found
that there are a substantial volume or substantial
magnitude of costs that are In fact switching costs.

Q. The third point i1s "importance of IP," below
which you have a check mark and the word "high."

What are you meaning to communicate through
those words?

A. So this i1s In comparison to other iIndustries,
and intellectual property in this industry is both

fast-paced and extts h h ciritirioes markpCG 3
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most industries, and that leads to the conclusion that
intellectual property is important, from an economic
perspective, in this industry.

Q. And how does -- well, before 1 -- strike that.

When you refer to the importance of IP i1n this
industry, the DRAM industry, as being high, Is that an
assumption on your part or does that reflect an
economic conclusion?

A. Well, that reflects an economic conclusion, the
basis of which 1 just set out, which was i1n comparison
to other industries.

Q. And does that economic conclusion bear on your
broader conclusion that there i1s a significant risk of
hold-up 1n the DRAM industry?

A. 1t does.

Q. The final bullet point on this slide refers to
ease of reaching agreement, and below that your slide
has a check mark and then the words "difficult and
time-consuming.""

What are you meaning to communicate through
those words?

A. There"s actually an economic theory associated
with the ease of reaching agreement, and what 1™m
referring to in this bullet Is my assessment of whether
this i1ndustry has an easy time reaching agreement,
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which essentially arises from the theory when most of
the participants have interests that are aligned, or
whether they have a difficult time reaching agreement,
which arises when you have diversity of opinion and
widespread disagreements.

And so the ease of reaching agreement iIn this
industry appears to be difficult and also
time-consuming. The time-consuming Is an empirical
matter.

Q. When you say that ease of reaching agreement in
this Industry appears to you to be difficult and
time-consuming, is that an assumption on your part or
is that a part of your economic conclusion?

A. That"s part of my economic conclusion.

Q. And does that conclusion have any bearing on
your broader conclusion that there i1s a significant
risk of hold-up in the DRAM iIndustry?

A. 1t does. It is a contributor to my conclusion
that there i1s a significant risk of hold-up.

Q. And how does that factor contribute to your
conclusions on hold-up?

A. The ease of reaching agreement reflects on how
difficult it would be to avoid hold-up by changing the
standard, for example.

Q. I1°d like to make clear -- you®ve used the term
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"assumption” and we"ve made distinctions between the
conclusions and assumptions, and 1°d like to make it
clear for the record what you mean by the term
"assumption” when you use that word relating to the
work that you®ve done on this matter.

A. So I use "assumption”™ to mean anything I don"t
have firsthand knowledge of myself.

So that i1s to stay, 1if 1 —- I"m not a DRAM
manufacturer, | have no firsthand knowledge of DRAM
manufacturing processes, so what 1 understand about
them 1s an assumption on my part and the facts that 1
use are assumptions. They are not part of my economics
training.

Q. And for your purposes iIn reaching and
explaining your economic conclusions, is It Important
to you to be clear about what assumptions you®ve made?

A. Yes. Conclusions generally are only as good as
the assumptions on which they®re based. False
assumptions will tend to lead to false conclusions, and
SO as a consequence, I1t"s Important to me to be clear
about my assumptions so that the context of my
conclusions is clear and also to verify my assumptions
so that I get the right answer.

Q. Have you done anything to verify or corroborate
the assumptions that you®"ve made in relation to the
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work that you®ve done on this matter?

A. Yes. | think as | testified yesterday, 1 ve
made a very extensive study of the facts in this
situation, 1"ve read a tremendous amount of -- a
tremendous number of documents, 1"ve interviewed
witnesses, and I"ve read the trial transcript as well
up until this week to verify that my assumptions are in
fact consistent with the true situation In this
industry.

Q. Is the amount of work that you"ve done
relating to verifying and corroborating facts in
connection with your assignment in this matter, 1is
that typical of the amount of factual investigation
that you ordinarily conduct in connection with the
government and private consulting assignments that
you"ve had In the past?

A. 1 think this is actually the largest amount
of -- my largest investment In fact-finding of any case

that I1"ve personally worked on.

Q. Is there a reason for that?

A. Well, 1t"s a complicated case. It has a lot of
aspects and several different market levels. In fact,
one of our early slides -- one of my early slides

showed three different market levels.
And so one of the complexities of this case is
For The Record, Inc.
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that the economics of the technology market are driven
by the economics of the DRAM market and the economics
of the DRAM market are driven by the economics of the
downstream PC and other applications markets, so that
makes for a more complicated market structure.

In addition, i1t"s very challenging technology.

Q. Now, we touched briefly yesterday on your
expert report and noted that the text of the expert
report combined with the text of Appendix 3 to the
report, which contains your case study, together those
aspects of your expert report approximate 400 pages or
slightly less than 400 pages.

Is that amount of length typical of the types
of expert reports that you"ve generated In other
government and private consulting assignments?

A. This 1s longer than any other expert report
I"ve generated by a significant margin.

Q. And i1s there a reason why your expert report iIn
this case is significantly longer than other expert
reports that you"ve written in connection with other
consulting assignments?

A. 1t would be the same reason that I gave earlier
for doing more investigation, and this is in fact a
reflection of the level of detail of Investigation
which 1"ve done.
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that, respecting your earlier ruling about the
admissibility of expert reports for the contents, the
substantive contents of the report, that it is
nonetheless relevant to have i1In the record as a
demonstrative exhibits that have been used with
experts.

I"ve used many slides today that help to
explain the testimony, and reference to the expert
report likewise does.

And the other point I would make i1s I do think
it 1s highly relevant that this expert has done a
substantial volume of work that he has done relating to
facts and that that i1s simply what"s reflected in the
report itself.

MR. STONE: And Your Honor, I"ve allowed
without objection -- and i1t likely would have come in
had 1 objected In any event -- the amount of time he
spent on this, the length of the paper that he"s
written. All of that i1s in the record.

The report itself 1Is not demonstrative of any
of his testimony. It"s not a useful aid to understand
his testimony. His testimony i1s here In the record.

The report is not demonstrative of or
illustrative of his testimony except to the extent that
it"s voluminous, and 1 think to make a 400-page report
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a demonstrative simply to prove that i1t"s 400 pages 1in
length bends the demonstrative rule to the breaking
point, and 1 don"t think -- 1 think this is an effort
to put it into the record for its substance and content
which the court has correctly ruled it should not be
put in the record for.

JUDGE McGUIRE: Let"s be real clear as to
exactly the context that you"re offering this, because
if I agree to have 1t marked, that"s the only extent
that 1t"s going to be marked.

MR. ROYALL: Yes, Your Honor.

JUDGE McGUIRE: So let"s be real clear on that
now, Mr. Royall.

MR. ROYALL: Yes, Your Honor. 1 understand.

I will note, first of all, that | have used
this as a demonstrative exhibit in the trial. 1%ve
used 1t by reference to help the witness explain the
nature of the work that he did.

His CV and resume are included here, and 1
believe that that is a fully proper demonstrative
exhibit as well, and also the list of materials that he
reviewed and persons that he interviewed, which is
included here for demonstrative purposes.

And the only thing 1 would note is I have no
objection -- we will have no objection to Rambus® --
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JUDGE McGUIRE: No, you won"t, especially if 1|
have this marked, you will have no objection because I
would offer them the same courtesy, so to speak.
MR. STONE: Your Honor, if 1 can just respond.
This 1s a disguised effort to get around your

ruling in limine. 1t may not be intentional, but that
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111 rule. Okay?
MR. STONE: We"ll certainly do that,
Your Honor.

MR. ROYALL: We can do that at another time.

JUDGE McGUIRE: Okay. Good enough.

MR. ROYALL: Thank you.

BY MR. ROYALL:

Q. Yesterday, Professor McAfee, 1 believe that we
concluded the day by discussing your various relevant
technology market conclusions, and the last point that
we touched on was the geographic scope of the relevant
markets that you defined. And with that, | believe
that we"ve covered the fTirst of the five key economic
questions that you identified earlier in the morning.

I1"d like to come now to the second key economic
question, which, as you explained yesterday, iIs the
question of whether Rambus possesses substantial market
or monopoly power in the relevant antitrust markets
that you have defined.

Let me ask you, before we go any further, 1iIn
addressing that question, 1f you could define for us
what you mean by the terms ""market and monopoly power'
and how, 1f at all, those two things differ from one
another.

A. Yes. 1"ve prepared a slide on that topic.
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I think as 1 testified yesterday, there®s not
complete consensus or unanimity in the way these terms
are used, but there 1s consensus in monopoly power
being stronger than market power, being substantial
and being durable and involving prices -- the ability
for a company to maintain prices above competitive
levels.

Q. When you use the term "durable'™ In the context
of monopoly power, what specifically are you referring
to?

A. For a significant period of time. That 1is,
there are many firms that for a very short period of
time increase their prices, but that would cause entry
that would soon dissipate the profits and force the
prices back down. Such a situation means exploitation
of a temporary circumstance iIs not generally considered
to be monopoly power. Instead, the power must be
durable, long-lasting, in order to be considered
monopoly power.

Q. Before we go further, let"s mark this as -- 1|
believe this will be DX-216.

Have you concluded, Professor McAfee, based on
your economic analysis, whether Rambus possesses
monopoly power in any of the relevant markets that
you"ve defined?
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A. Yes. I"ve determined that Rambus possesses
monopoly power in all of the relevant markets.

Q. AIll five of the relevant markets that we
discussed yesterday?

A. That"s correct.

Q. What factors did you consider in concluding
that Rambus possesses monopoly power in all five of the
relevant antitrust markets that you®ve defined?

A. There are three major indications of monopoly
power which 1"ve prepared a slide to indicate, three
major indications.

Q. So this slide which is now on the screen will
be DX-217.

Is this the slide you"re referring to?

A. Yes, 1t 1Is.

Q. Let me ask you to explain -- there are three
points here. Let me ask you to explain what you"re
referring to by the first bullet point on DX-217.

A. The technologies that I had identified as
commercially viable alternatives to Rambus® patented
technologies are no longer commercially viable because
of the incorporation into the dominant JEDEC standards,
the incorporation of those technologies into the
dominant JEDEC standards.

Q. And moving to the second point, which refers to
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substantial barriers to entry, i1s that a factor that
you considered in concluding that Rambus possesses
monopoly power?

A. Yes. Barriers to -- | spoke earlier iIn the
definition of monopoly power about the need for i1t to
be durable, and the reason for the durability, the
requirement of durability, 1s that many firms can raise
their prices only to prompt entry which would then undo
the effects and force prices back down.

The notion of a barrier to entry is what
prohibits that from happening and so hence is a
requirement for finding of monopoly power.

Q. And the final bullet point on DX-217 refers to
"Ex post pricing of Rambus® technologies substantially
exceeds their ex ante value."

What do you mean by that?

A. What I mean by that i1s an indication of
monopoly power is the exercise of monopoly power.
Pricing at a level that"s significantly above the
ex ante value of the technology would suggest the
exercise of monopoly power, which of course would be an
indication of monopoly power.

Q. Now, going back to the first of these three
points, i1n describing what you mean by the language in
the first bullet point, you referred to Rambus*
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technology being incorporated into the JEDEC
standards?

A. Yes.

Q. And i1s that relevant to your determinations
about monopoly power?

A. It 1s. And I"ve prepared a demonstrative which
refers back to the funnel model of technology choice
that we discussed yesterday.

Q. This will be DX-218.

Is this the demonstrative you®"re referring to?

A. Yes, that"s correct.

Q. And what are you seeking to convey through this
demonstrative?

A. This demonstrative illustrates the
incorporation of technology in the evolutionary
progression of standards from SDR to DDR to DDR-11 and
it 1llustrates a number of things.

Starting with 1n 1993 with the SDRAM standards,
the Rambus technology was one of several alternatives
that we discussed yesterday, and the selection of the
Rambus technology into the standard is i1llustrated by
the -- 1t"s the R in the middle coming out from the
SDRAM®"s funnel.

Q. So to be clear about this, you have three
funnels on this slide, DX-218.
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The funnel on the far left, that refers to the
process through which JEDEC developed the SDRAM
standard; is that correct?

A. That"s correct.

Q. And the funnel in the middle refers to the
process through which JEDEC developed the DDR SDRAM
standard?

A. That"s correct.

Q. And does the funnel on the far right refer to
the process through which JEDEC has developed the -- or
is developing the DDR-11 SDRAM standard?

A. My understanding is 1t i1s developing the
standard. It"s not finalized yet. But yes, that
refers to the DDR-I11 process.

Q. And the yellow arrow with the R attached to it
in the far left of this demonstrative, that refers to
Rambus technologies that were considered during the
SDRAM standardization process?

A. That"s correct.

So programmable burst length and programmable
CAS latency, depending on which technology i1s at issue,
could be one of the technologies labeled with an R
where alternatives that we discussed yesterday are
labeled with A and B. And those technologies are
selected by the SDRAM standard and i1ncorporated into
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that standard.

Q. And what are you meaning to depict by the
yellow arrow with the R on 1t coming out of that first
funnel, the SDRAM funnel?

A. Well, we had -- so that depicts the selection
of that technology In SDRAM as an input into the next
technology, the DDR standard.

And we had quite a long discussion yesterday of
the evolutionary nature of the standards developments
and the importance of evolution, evolutionary
developments, and so that the tendency within JEDEC --
and we had a long discussion of the economics of
this -- but the tendency within JEDEC is to build on
the previous standard, and so this i1llustrates the
incorporation of the SDRAM technologies into the DDR
technologies.

Q. There®"s a second yellow arrow with an R on it
pointing into what you®ve identified as the DDR funnel
in the middle of this demonstrative. What are you
meaning to depict through that second yellow arrow?

A. This depicts new technologies incorporated or
potentially iIncorporated, that i1s, that are vying for
incorporation, into the DDR standard and the yellow R
there refers again to Rambus technology, such as
dual-edged clocking or on-chip PLL/DLL.

For The Record, Inc.

waldorf, Maryland
(301) 870-8025



© 00 N o g B~ w N P

N N NN NN P B R B R R R R R
a A W N P O © © N O o M W N B O

7426

Q. And then there®s another yellow arrow that is
coming out of the DDR funnel. What are you meaning to
depict through that yellow arrow?

A. That depicts the, again, the evolutionary
nature of these standards, building on a platform
created from the previous standard.

Q. And finally, there®"s one last yellow arrow
coming out on the far right-hand side of demonstrative
DX-218 to the right of the DDR-11 funnel. What are you
meaning to depict through that?

A. Well, my understanding is that the discussions
of DDR-111 have already commenced, although they are
highly speculative at this time. This would indicate
that another evolutionary standard would likely
incorporate technology that had been iIncorporated iIn
the previous standards, and so any future evolutionary
standard, that is, something other than a major break,
would likely reuse the existing technologies.

Q. Is there any significance to the fact that in
DX-218 you have aligned these three funnels in the way
that you have?

A. Yes. That reflects the evolutionary nature of
these standards. That i1s, they“re building on the
platform of the -- each standard builds on the platform
of the previous standard.
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Q. When you refer to the evolutionary nature of
JEDEC"s SDRAM standards, are you expressing an
assumption or an economic conclusion?

A. That term is used of course iIn the i1ndustry
quite extensively, but 1t"s also used by economists,
and so I"m using 1t as an economist. It is my
understanding, and as | testified yesterday, 1t"s my
understanding that the meaning in which I use that term
iIs consistent with the way that the industry uses it.
But I"m using it In -- as an economic term.

Q. And by that do you mean your use of that term
in this context reflects an economic conclusion on your
part?

A. Yes. And we had a discussion of the economics
of evolutionary developments yesterday.

Q. Generally speaking, does the mere inclusion of
a patented technology iIn an industry standard
necessarily give rise to monopoly power?

A. Not necessarily. There are standards that
fail to be adopted in the marketplace and in such a
standard i1ncorporation would not give rise to monopoly
power .

Q. And have you reached a conclusion as to whether
the incorporation of Rambus technology in the DDR, the
SDRAM and DDR SDRAM standards contributes to Rambus*
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monopoly power in the relevant markets that you"ve
defined?

A. Yes, 1t does.

Q. And how does the incorporation of those
technologies in the JEDEC standards contribute to the
monopoly power that you®ve concluded Rambus possesses
in those markets?

A. Well, the JEDEC standards have dominated the
DRAM i1ndustry for most of the last ten years or all of
the last ten years, and as a consequence, those
standards have been very successful In the
marketplace.

And 1 have a slide, which we"ve already seen --

Q. This slide that®"s now on the screen was marked
yesterday as DX-141.

And in the context of your conclusions about
monopoly power, what, i1f anything -- what, 1f any,
significance do you attribute to the statistics or
facts depicted in this slide?

A. That the JEDEC standards have been -- have
dominated the marketplace for -- in DRAM and continue
to dominate the marketplace.

Q. In this slide there are various colored regions
or areas.

Which of these areas do you understand to
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reflect the presence of JEDEC -- or the impact of JEDEC
standards on the DRAM iIndustry?

A. So the green, the orange, the blue and the
yellow are all, to my knowledge, JEDEC standards, that
is, fast page mode, extended data out, SDRAM, DDR.

Q. Are there any regions or areas iIn this chart,
DX-141, that are not associated with JEDEC standards or
that you do not understand to be associated with the
JEDEC standards?

A. My understanding i1s RDRAM was never
standardized by JEDEC, and that®"s the red area. And I
just don"t know about the gray area, which is other
standards.

Q. And to be clear, before we leave this slide,
why is the dominance of JEDEC standards in the DRAM
industry relevant to your conclusions as to Rambus-*
monopoly power in the relevant markets that you"ve
defined?

A. It"s In essence the means by which the monopoly
power §s created. That is, this iIs the standard which
has been adopted by the industry. The ability to
charge for that standard provides monopoly power
through the process that we discussed yesterday of the
adoption of the standard; that i1s, to practice the
standard requires paying for the technologies.
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Q. Do you have an understanding of what proportion
of total commercial DRAM production in the world today
IS subject to Rambus patent claims?

A. Yes. And I°ve prepared a slide that
illustrates that.

Q. I believe this would be DX-219.

What are you seeking to convey through this
slide?

A. So this shows three major DRAM -- types of
DRAM, RDRAM in the left circle, RDRAM, SDRAM and DDR,
that 1s, the Rambus DRAM, SDRAM and the DDR SDRAM, and
what proportions those were -- it says today, although
these are actually mid-2002 numbers, and so i1t shows
those proportions.

And 1n the right side of the circle 1t shows
the patents asserted over the JEDEC standards SDRAM and
DDR SDRAM by showing them in the same color as the
RDRAM.

Q. And have you calculated what percentage of
total DRAM, commercial DRAM production in the world
today is subject to Rambus patent claims?

A. It"s In the upper nineties. It"s a very small
percentage that 1 don"t know that iIs subject to Rambus
patent claims.

Q. And that small percentage being reflected by
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the green slice iIn the pie chart on the right-hand side
of DX-219?

A. That"s correct.

JUDGE McGUIRE: 1"m a little confused here as
to that answer. He"s saying in the first iInstance i1t"s
in the upper nineties and then he"s talking about a
very small percentage.

I"m a little confused as to what you“re
referring to there.

THE WITNESS: It"s the small percentage that"s
not subject to.

JUDGE McGUIRE: That"s not. Okay. All right.

BY MR. ROYALL:

Q. So just to be clear then, referring to this
demonstrative, DX-219, and the -- of the two pie
charts, the pie chart on the right-hand side, does the
region that is colored red or maroon in that pie chart,
does that region reflect pictorially your understanding
of the extent of the DRAM industry over which Rambus is
asserting patent claims?

A. That is my understanding, although as | said,

I don"t know about that green wedge one way or the
other.

Q. Now, 1f we could go back a couple of slides to
DX-217, which we covered a moment ago.
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In this slide, which lists the factors that
you considered as indicia of Rambus® monopoly power,
in the first bullet point you refer to Rambus-®
technologies today being the only commercially viable
alternatives.
Do you see that?

A. 1 do.

Q. And can you explain how you arrived at that
conclusion and how it relates to your broader
conclusions about monopoly power?

A. Yes. I1°d be happy to.

Q. Do you have a slide that may help you explain

that?

A. 1 do. 1I1"d like to refer back to a slide
that -- when we talked about commercially viable
alternatives, | presented a slide that illustrated the

market using circles.
And 1n this case, this i1llustrates a set of

commercially viable alternatives to the technology C
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But having chosen and having embedded the

technology i1n the standard, the industry becomes

progressively more locked in -- we should have some
dynamics --
Q. Before we do that -- I"m sorry. Go ahead.

This 1s an animated slide?
I"m sorry. Continue, professor.

A. The industry becomes progressively more locked
in and then the other -- as investments are made in the
standard and in the technologies embodied in the
standard and in the practice of the standard, that is,
developing the methods of production and the
complementary goods, and the effect of that is to cause
the other alternatives to fall away and become
impractical.

Q. Let"s go back to the first view of this same
slide, which I believe will be DX-220.

Now, in the initial view of this slide,
DX-220, we see again the same types of concentric
circles that you used yesterday to describe the
process by which you®ve defined relevant markets; is
that correct?

A. That"s correct.

Q. And so the -- just referring back to that
explanation, the outer gray circle which encompasses
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the other two circles and all of the letters on this
slide except H, does that outer gray circle comprise
the, In this case, what you would term the relevant
antitrust market?

A. That"s correct. This is prior to the
incorporation of any of these alternatives iInto a
standard.

Q. And in your earlier explanation you were
talking about the narrowing of alternatives or the
elimination of alternatives, and by that are you saying
that the -- over time there is a narrowing of the
contents of a relevant market In a way that excludes
products that in an earlier time period were included
in the relevant market?

A. That"s correct.

Q. And let"s run the animation again.

Now, let"s stop there. The second view of this
slide, DX-220, has the word "ex ante"™ at the top. Can
you explain what the significance of that term iIs as
you use i1t in this slide?

A. Yes. As | testified, the starting point for
this slide is prior to the incorporation of any of the
technologies into a standard, that at that point all of
the commercially viable alternatives are available or
are price-constraining on the technology that will
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discussed yesterday, but 1°ve actually prepared a
demonstrative to i1llustrate those reasons.

Q. And I think we now have that on the screen.
This will be DX-221.

Can you explain what you®"re seeking to convey
through this demonstrative?

A. Yes. This demonstrative -- so first from left
to right refers to time in this demonstrative even
though 1t"s not labeled there.

This demonstrative illustrates that once a
standard i1s issued and assuming that the standard is
adopted, you get an increasing over time level of
investment into the standard, and so you have
manufacturers examining how to produce the standard,
you have complementary components like modules,
graphics cards, chipsets and the like being produced,
and it takes -- so as a fact, i1t takes a substantial
amount of investment to produce these complementary
goods.

That"s not something that 1"m testifying to,
it"s something that 1"m assuming, but I think there-"s
adequate support iIn the record.

And this i1llustrates those iInvestments being
made and they grow over time. That is, the day the
standard issues, those -- the size of those investments
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might be quite modest. Two or three years later, the
size of those i1nvestments could be substantial, and
those i1nvestments contribute to lock-in to that
standard, so that as the volume production occurs or as
the commercialization of the standard occurs, the
industry gets progressively