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PROCEEDINGS

JUDGE McGUIRE: This hearing iIs now in order.

Before we start this morning, any items that
need to come to the Court®s attention?

Mr. Royall?

MR. ROYALL: Good morning, Your Honor.

JUDGE McGUIRE: Good morning.

MR. ROYALL: As I"m sure you know, Rambus filed
a motion late yesterday afternoon related to some
demonstratives that were i1dentified for today. We
haven®t had time to prepare a written response, but if
Your Honor would allow, 1°d like to respond orally.

JUDGE McGUIRE: Go ahead.

MR. ROYALL: First of all, the motion that they
had filed is predicated on Federal Rule of Evidence
1006, and technically, of course, the Federal Rules of
Evidence don"t apply here, but assuming that the rule
were to be applied here, it simply doesn®t apply to the
circumstances presented here.

The premise of the motion is that complaint
counsel is offering summaries of voluminous documents
in evidence and in a summary form, and that simply is
not -- not what is intended through these
demonstratives. They are offered as demonstratives
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only, as pedagogical aids for the witness® testimony,
and they are based on information, as we will establish
by laying a foundation, based on the personal knowledge
of this witness.

This is a witness who has been deposed by
Rambus twice. The subject matters that are covered by
these demonstratives are well within the scope of his
responsibilities, as Rambus well knows having had that
opportunity to depose him twice. They have made the
point that the material is not in the record in this
case, the underlying material. The fact of the matter
is that material of the sort that the witness will
testify about and that"s summarized in the
demonstratives is in the record, not necessarily for
this time period, but it -- and 1 could cite Your Honor

to Bates numbers of the types of things that have been
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various types of data and statistics that we think we
will all benefit from some type of summary as he goes
through these issues, again, after we lay a foundation
that he has personal knowledge about the matters that
we intend to probe through his testimony.

JUDGE McGUIRE: Okay, thank you, Mr. Royall.

Any response, Mr. Stone?

MR. STONE: Yes, Your Honor.

I think the issue can easily be separated from
the demonstratives. The question is whether a witness
can review voluminous documents and prepare any form of
a chart, cheat sheet or other aid for himself, appear
at trial, testify based on his review of the voluminous
records, and not make those records available for
review and iInspection.

This witness, In his deposition, did not know
the answers to the type of gquestions that are reflected
on the chart. He said he could guess, he would have to
look at documents to find out and so on. So, what is

plain I think from the record that we have of his
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gone to documents and pulled them together. That was
certainly the state of affairs at his deposition.

So, I think we"re entitled to have access to
those underlying documents. Why? 1 think the reason
is clear, because the underlying documents may or may
not support what he says is in them, and it may be that
the documents themselves allow us to put these numbers
in context so that they produce a different conclusion
or impression than the witness will try to convey. It
may be that the witness has simply done his math wrong.

Ms. Zuk pointed out to us this morning two
errors in the charts that were sent to us yesterday.
So, obviously he is reviewing something to check his
charts against to make sure they"re right. We don"t
know and shouldn®t be required to take his word for it
that they“"re now correct. We should be entitled to
look at the underlying documents that he looked at to
see whether the information that he®s prepared to
present is, iIn fact, accurate.

So, separate from the demonstratives, our
request i1s really for a chance to see whatever
information he looked at to prepare his charts or to
prepare his testimony.

JUDGE McGUIRE: Have you made that request to
complaint counsel?
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MR. STONE: That"s the essence of our request
or objection and that"s the essence of our request that
they"re responding to. We didn"t know this until we
got his charts, which is why his charts brought it to a
head. At his deposition, he didn"t know this
information.

JUDGE McGUIRE: 1 assume at this point in time
that®s not going to happen, Mr. Royall, where they have
asked you to be able to have a chance to review the
evidence that these charts are otherwise based upon?

MR. ROYALL: Well, first of all, it sounds like
we"re now responding to a different motion -- it sounds
like they have withdrawn their challenge to the
demonstratives, which was the nature of what they
challenged in their written motion, and in terms of
underlying documents, Rambus has had ample opportunity
to request discovery from Micron, and as you know, they
are in separate litigation with Micron --

JUDGE McGUIRE: Well, but as he just indicated,
these charts are something that 1 assume until, you
know, Tuesday he didn"t -- he was not aware that they

were going to be produced.

SsMLawar?2 emn2st ROYALL: Well, firdon, andpni

en
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MR. STONE: Yes, Your Honor, and 1 didn"t mean
to -- 1 don"t mean to withdraw our objection --

JUDGE McGUIRE: No, I understand.

MR. STONE: -- and that is the essence of our
request.

JUDGE McGUIRE: Okay, my question is at this
point in time, is the FTC inclined to give them an
opportunity to see this underlying evidence? And if
not, 1 am going to go ahead and rule on their
objection.

MR. ROYALL: Well, first of all, it is not for
the FTC to decide what information is produced by
Micron. 1 think that the only issue here -- as | said
earlier, and 1 want the record to be very clear on
this, they do have information of the sort that is
reflected in these demonstratives. The only question
might be the time period for which they have that
information. That"s something that they can take up
with Micron, and they could obtain that information for
later time periods through Micron. 1t"s not for us to
speak to that issue.

But we -- I don"t believe that there is any
prejudice to Rambus from cross examining this witness
based on what is in these demonstratives, which is
within his personal knowledge, and he obviously can
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speak to the types of documents that he sees iIn the
ordinary course of business and his recollection and
his knowledge of various statistics.

And at a minimum, Your Honor, we would ask that
we be allowed to proceed subject to -- essentially as
an offer of proof with the witness and for you to make
a judgment as to whether there iIs any prejudice, iIn
which case they could -- you could entertain a motion
to strike the demonstratives, but the other thing is
that we can"t resolve the document issue today.

JUDGE McGUIRE: Right.

MR. ROYALL: But it could be resolved at a
later time. They could have that information later and
do with 1t what they would if there is any reason to
believe there®s any inconsistency between those
documents and anything that comes up iIn today”s
testimony.

JUDGE McGUIRE: Do you want to respond to that,
Mr. Stone?

MR. STONE: Yes. 1 think Mr. Royall concedes
that the underlying documents are not in evidence. All
he can say is we have documents of this type. It"s not
our burden to anticipate the evidence that complaint
counsel may offer in a summary form and then to have
known in advance that we should have iInsisted on
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discovery of whatever documents that summary would be
based on. So, we are at a disadvantage.

Now, whether we resolve the disadvantage by
saying that all of the underlying documents will be
produced to us later and Mr. Shirley will then be
available for cross examination later, that"s one
solution. Another solution 1 think, since he corrected
the charts sometime between yesterday when they were
provided to us and this morning, I assume those
documents are readily available to him. He could make
them available to us today, and Mr. Shirley could --
his examination could simply be slipped for a day so
that we have a chance to look at the documents tonight.

I think there are a lot of solutions that are
available here to ensure that we have some opportunity
to look at the documents.

JUDGE McGUIRE: Okay, then Mr. Royall, what is
your -- there®s a couple of options on the table here.
Why don®"t you choose one of them.

MR. ROYALL: Well, again, I1™m limited in
speaking. | can"t speak for Micron on producing
documents. | don"t believe and 1 believe Your Honor
would see if we"re allowed to go forward with his
testimony --

JUDGE McGUIRE: That"s not the point --
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MR. ROYALL: -- and examination, there is no
prejudice —-

JUDGE McGUIRE: That"s not the point of your
being allowed to go forward. It"s a matter of basic
rules of evidence, and If we are not going to exercise
one of the options that has been put forward to give
the other side an opportunity to see this underlying
evidence, either today or at some point, you know,
tonight and then give the other side a chance to either
recall this witness, then I"m going to uphold the
opposition as I did, if you remember, in the order I
issued on Tuesday regarding the testimony of 1 think
Dr. Oh and certain inquiries made under charts that he
had not prepared. So, that is -- 1 want to follow that
same standard that 1 employed in that earlier order.

MR. ROYALL: Can 1 say a couple of things?
First of all, that"s a very different issue. As I
understand it, in the Dr. Oh matter, as you just said,
this Is a situation In which there were charts that he

did not prepare. We would lay a foundation, if allowed
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that foundation so i1t"s distinct from the Dr. Oh issue,
and these are matters that are within his personal
knowledge. 1It"s simply a pedagogical aid to allow him
to explain his --

JUDGE McGUIRE: Did he assist in the charts”
preparation?

MR. ROYALL: Yes, Your Honor. He will testify
to that. They were prepared under his direction.

JUDGE McGUIRE: So, that"s one -- we have two
issues here, as | see it. One regarding whether or not
he has personal knowledge as to the -- this chart and
how 1t was prepared. They"re saying that he does. So,
that may resolve that issue. But the other issue is
one of evidence as well regarding whether respondent
has had an opportunity to see the underlying evidence
upon which these charts were based.

Now, complaint counsel is saying that these are
not inherently I guess summaries. 1°m going to find
that they are summaries. So, on that holding now, I™m
going to give you a chance to try to iron this out
together. |If you can®"t, then they are not coming in.

MR. ROYALL: What I can say iIn response to what

Mr. Stone said earlier is that we would certainly not
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demonstratives, nor would we ourselves oppose having
Mr. Shirley called back to answer whatever limited
questions there may be relating to that documentation
when it"s produced, but we see no reason why we
shouldn®t be able to go forward today with use of these
demonstratives.

They would be able to then request the

underlying documents in a timely way, and then if they

© 0 N o g B~ w N P
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MR. ROYALL: One last thing, Your Honor. |
just consulted with Micron®s counsel, and there"s a
possibility, if we could -- if 1 could confer with Mr.
Stone briefly, that we might be able to resolve this
more expeditiously.

JUDGE McGUIRE: Go ahead. Let"s go off the
record, and you all can take as much time as you need.

(A brief recess was taken.)

JUDGE McGUIRE: Okay, let"s go back on the
record.

The parties have had a chance to confer. Any
points you want to make?

MR. ROYALL: Thank you, Your Honor.

The new information is that Micron"s counsel
learned of this, as we did, late yesterday afternoon,
and they have taken the step of quickly pulling
together the underlying documents and have agreed that
they will produce them immediately subject to the in
camera designations, which is | know another issue that
needs to be discussed this morning.

JUDGE McGUIRE: Right.

MR. ROYALL: What I have raised with Mr. Stone
is would there be any objection to us proceeding with
the direct, allowing Rambus to review it, and then
making judgments whether i1t needs any additional time
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to prepare for cross? I1*11 let Mr. Stone comment.

JUDGE McGUIRE: Mr. Stone?

MR. STONE: 1 understand they will provide the
documents this morning. |If we can review them over the
lunch hour and complete the cross today, we will. IFf
we need to ask for the evening to review the documents,
we" 1l make that request of you and of complaint
counsel .

JUDGE McGUIRE: All right, very good. All
right, good.

MR. STONE: If that"s acceptable, thank you.

JUDGE McGUIRE: Are there any other items that
we need to take up this morning?

MR. ROYALL: I believe that the other issue
relates to the same demonstratives and the motion for
in camera treatment by Micron, so perhaps Micron®s
counsel should address that.

JUDGE McGUIRE: Yes.

MR. BOBROW: Good morning, Your Honor, Jared
Bobrow from Micron Technology.

I believe yesterday we filed a motion for in
camera treatment.

JUDGE McGUIRE: Good morning, yes.

MR. BOBROW: We believe that treatment is
appropriate given the nature of the information which

For The Record, Inc.

Waldorf, Maryland
(301) 870-8025



© 0 N o g B~ w N P

N N N N NN RBP B R R R R R BB
o D W N RBP O © 0O N O 00 M W N B O

4130
relates to production costs, planning, product mix and
the like, and so we requested the In camera treatment
to protect confidentiality.

JUDGE McGUIRE: Right.

Mr. Stone?

MR. STONE: Just briefly, Your Honor. Some of
the information, the financial -- the specific
financial information, 1 don"t object to it being
afforded in camera treatment, although 1 think since
Rambus is not a competitor in the manufacturing
business, there"s no reason to exclude Rambus employees
from that testimony, although it may be appropriate to
exclude the presence of employees of competitors.

JUDGE McGUIRE: So, this ties into the other --

MR. STONE: It does --

JUDGE McGUIRE: -- pleading regarding the
proposed protective order?

MR. STONE: Yes. And the only other comment is
I think some of the information is simply not entitled
to iIn camera protection. The fact that in 1995 a
particular process was being used to configure the
manufacturing process is iIn the 10-K. 1It"s not
confidential. 1It"s a public --

JUDGE McGUIRE: The problem is I haven"t had a
chance really to go over that motion. Now, I have
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looked at the other pleading regarding the -- asking
the Court to file a protective order, and to the extent
that these two issues tie in, I"m not quite prepared to
determine what should receive In camera treatment at
this point.

Now, s that going to cause a problem for
today?

MR. BOBROW: Well, perhaps, Your Honor, then a
provisional ruling could be made until such time as
Your Honor has a chance to consider the issues.

JUDGE McGUIRE: All right, very good. Then we
will grant it that status for 20 days, 1 believe, under
the FTC Rules. We~"ll grant it provisional in camera
status for 20 days, and at that time, only those
individuals that were authorized access under the
August 2002 protective order will be allowed access to
that information.

MR. STONE: And I would -- just in that regard,
Your Honor, 1 have no objection to giving provisional
status to it. The only issue is whether Micron objects
to any of the Rambus employees being able to assist us
in reviewing the information, since we didn"t get the
information until yesterday, we do -- so they can
assist us on this. They are not a competitor. So,
their ability to make any competitive use 1 think of
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this Is zero.

JUDGE McGUIRE: Do you want to respond to that?

MR. BOBROW: Yes, Your Honor. The issue there
iIs this is very, very sensitive information that
describes at some level of detail Micron®s
manufacturing processes and production costs, which are
closely guarded. Rambus and its officers and directors
and others have regular contact with our competitors in
this business, regular contacts to discuss issues about
manufacturing costs and the like. This kind of
information could be very detrimental if It was
released to the public.

JUDGE McGUIRE: Okay, as I say, I"m going to
uphold my prior ruling and grant all this information
provisional In camera treatment under the terms of the
August 2002 protective order.

MR. STONE: Thank you, Your Honor.

MR. BOBROW: Thank you, Your Honor.

JUDGE McGUIRE: Okay, anything else we need to
take up?

MR. ROYALL: I don"t believe so, Your Honor,
thank you.

JUDGE McGUIRE: Okay, then at this point,
complaint counsel may call its next witness.

MS. ZUK: Complaint counsel would now like to

For The Record, Inc.



© 0 N o g B~ w N P

N N N N NN RBP B R R R R R BB
o D W N RBP O © 0O N O 00 M W N B O

4133

call Brian Shirley to the stand.

JUDGE McGUIRE: Mr. Shirley, are you in the

courtroom? There he is. Okay, Mr. Shirley, would you

please approach the Bench and be sworn by the court

reporter.

Whereupon--

BRIAN M. SHIRLEY

a witness, called for examination, having been first

duly sworn, was examined and testified as follows:

JUDGE McGUIRE: Mr. Shirley, if you will have a

seat right there.

Q-
record?
A.
Q-
A.
Q-
A.

DIRECT EXAMINATION
BY MS. ZUK:
Good morning, Mr. Shirley.
Good morning.

Will you please state your full name for the

Brian Michael Shirley.

And where do you work, Mr. Shirley?

I work for Micron Technology in Boise, ldaho.
What"s your job today at Micron?

Excuse me.

My job is a design operations manager for the

computing and consumer group for Micron Technology.

Q.

And could you briefly describe what the role of
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the consumer and computing group is at Micron?

A. Sure, the computing and consumer group is
essentially responsible for what we consider DRAM
design at Micron Technology.

Q. And what are your work responsibilities today
at Micron?

A. As design operations manager for the computing
and consumer group, I"m responsible for oversight of
the DRAM design group, looking at things like staffing,
prioritization, technical direction, cost analysis for
DRAM projects.

Q. Are there several different kinds of engineers
that work in your group?

A. Yes, there are.

Q. What are the different kinds of engineers that
work in your group?

A. The different kinds of engineers who report to
me include design engineers, a group of engineers or
technical professions that we call layout designers,
and finally, a group of engineers that we call
computer-aided design engineers.

Q. How many design engineers work in your group?

A. Currently, In my group, we have around 100
design engineers.

Q. And about how many layout designers work in
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your group?

A. We currently have about 100 layout designers.

Q. And how about the number of CAD engineers iIn
your group?

A. There are currently about 30 CAD engineers in
the group.

Q. And all of those engineers or desighers report
to you?

A. They do.

Q. How long have you been the DRAM design
operations manager at Micron?

A. 1"ve been the DRAM design operations manager
since about 19 -- early 1997.

Q. Did you hold a position before early 1997 at
Micron?

A. 1 did.

Q. And what was that position?

A. Prior to becoming design operations manager, |
was a DRAM designer from about 19 -- early 1994 time
frame.

Q. And what did you do as a DRAM designer in the
early 1994 time frame?

A. At that time I was lead designer on several
designs. These were older, smaller density designs
than we"re making now.
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Q. And what products were you doing design work
for in that time frame?

A. 1 was lead designer for several different
four-megabit products, referred to as EDO or extended
data out products.

Q. And before you worked as a design engineer at
Micron, and you said you started doing that in early
1994, were you obtaining a degree?

A. 1 did.

Q. And where did you obtain your degree?

A. 1 obtained my degree from Stanford University
in 1992.

Q. And what degree did you obtain from Stanford in
19927

A. 1t was a Bachelor of Science in electrical
engineering.

Q. In your job today as DRAM design operations
manager, who do you report to?

A. My boss i1s a gentleman by the name of Bob
Donnelly.

Q. And what is Mr. Donnelly®"s position at Micron?

A. Mr. Donnelly heads up the computing and
consumer group. He"s vice president of the
organization.

Q. And besides your group, the electricl992?
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are there other divisions of the consumer and computing
group at Micron?

A. There are.

Q. And what are those divisions?

A. There are two other divisions that report to
Bob Donnelly. The first is referred to as the
marketing group, and the second is referred to as the
product engineering group.

Q. And who is the head of the marketing group?

A. The head of the marketing group is a gentleman
referred to as Terry Lee.

Q. And in your work as head of the design group,
do you have occasion to work with the marketing group?

A. Very often.

Q. And what"s the nature of the work that you do
with the marketing group at Micron?

A. We"re involved with obtaining the
specifications for new design projects that marketing
develops, because it"s my group®s responsibility to
actually implement those designs based on the
specifications that the marketing group develops.

Q. And you used the term "specifications.”™ Can
you explain what that term means?

A. Specification is simply a collection of
functional and operational guidelines that describe to
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us how the part should look to a customer.

Q. Okay. And can you briefly explain what you
mean by "functional and operational guidelines™?

A. Sure. These are guidelines on what a
particular microchip should do under certain
circumstances if iIt"s given certain commands or if It"s
given certain parameters.

Q. And do you have an understanding of how the
marketing group develops these specifications that are
given to your group later on?

A. 1 have a broad level of understanding.

Q. And what is that understanding?

A. The marketing group develops these
specifications based on several inputs, the foremost of
which Is an organizational body referred to as JEDEC,
spelled J-E-D-E-C. They also receive inputs from
several of our customers from which -- or to which we
will sell these parts when they"re iIn production.

Q. Okay. Now, you just referred to customer
inputs. Can you explain what you mean by customer
inputs that the marketing group uses to develop its
specifications?

A. Sure. 1It"s common that a few of our very
important customers, the large computer makers such as

IBM or Sun, would add additional parameters that they
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may care about for a particular design project.

Q. Now, you just mentioned that they add
additional parameters.

A. Correct.

Q. Can you explain what you mean by your use of
the word adding?

A. They may take a JEDEC specification and add
additional parameters such as a particular speed or a
particular current that they would like a particular
design of ours to adhere to.

Q. Are you familiar with Intel"s PC-100
specification?

A, 1 am.

Q. And how did you become familiar with that
specification?

A. Really in my role as design operations manager,
I became familiar with the Intel PC-100 specification.

Q. Is this an example of a customer input, as you
just described?

A. 1t is.

Q. And how -- can you articulate how it iIs an
example of one of the customer iInputs you described
earlier?

A. Sure. The Intel PC-100 specification added
what I would call as a low level of detail about

For The Record, Inc.

Waldorf, Maryland
(301) 870-8025



© 0 N o g B~ w N P

4140
additional speed grades and additional current
requirements that they saw as important to their use of
our memory products.

Q. Now, after you get a specification from the
marketing group, what interaction do you continue to
have, 1f any, with that group?

A. Well, it may be on occasion some interaction
back and forth on what 1 would call a low level of

detail with a specification. For instance, for us to
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Q. Okay. What are the different -- could you
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weeks, we receive initial silicon on that design
product, one wafer that comes out of the fabrication
plant of that particular product.

Q. And how would you refer to that step in the
design process?

A. 1°d -- it"s really a milestone, and 1 would
just call it initial silicon.

Q. And after the initial silicon phase?

A. That"s followed by a phase that we call the
validation phase.

Q. And after the validation phase?

A. That"s followed by something that we call
the -- the internal qualification phase.

Q. And how about after the internal qualification
phase?

A. That"s followed by what we think of as the
start of production. So, really what 1 would call just
the production phase.

Q. Okay. Well, thank you for identifying all
those steps. Now we"re going to go one by one.

A.  Um-hum.

Q. Starting with the first step, which is the
design phase, can you explain what work is involved in
the design phase?

A. 1 can. This is the phase where the design
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engineers on a product do what we refer to as the
actual circuit design, putting down the transistors
that will implement the specification that®s come over
from marketing.

Q. And you just used the term "transistors.”™ Can
you briefly give us a sense of what are transistors?

A. Sure. Transistors are kind of the building
blocks of these microchips, the individual gates, of
which there may be millions on a given microchip.

Q. And you just used another word that iIs somewhat
unfamiliar to me, "gates.”™ Can you give us a sense of
what are gates?

A. Gates are just -- it"s almost another term for
the transistor. 1It"s a term that we use to think of
particular operations inside of the memory chip.

Q. Okay. Now, what happens during the layout
phase?

A. In the layout phase, the layout designers will
take these schematics, these circuit designs that the
design engineers have created, and they"re responsible
for actually literally drawing rectangles and polygons
that truly represent what that circuitry will look like
when 1t"s on the wafer.

Q. Okay. And after the -- I"m assuming layout
designers are the ones -- are the people in your group
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that are responsible for the layout phase. 1Is that --
A. That"s correct.
Q. -- accurate?
Now, after the layout designers have laid out

these rectangles and other shapes on the silicon --

A.  Um-hum.
Q. -- what happens during the simulation phase?
A. In the simulation phase, the design engineers

are taking the schematics, the circuits that they"ve
created, and they®re actually simulating these on very
powerful computers that we use to tell us if the memory
chip will hopefully do what i1t"s supposed to do when
it"s in silicon.

Q. And are you familiar with the software that the
engineers who are responsible for the simulation phase
use?

A. 1 am.

Q. And what i1s that software?

A. Well, there"s several names for it. A very
common industry term would be SPICE, for instance,
which is actually an acronym. There are other terms
for that type of simulation software.

Q. Okay. And after the simulation phase, you
listed the final verification phase. Can you tell us
what is involved in the final verification phase?
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happens at an outside company, and those masks are sent
back to us, and the fabrication plant will then take
those masks and through this fabrication process
produce a set of wafers for us to take a look at the
true silicon.

Q. Okay. Now, before we get into that phase,

which 1 think you referred to as the initial silicon

phase --
A.  Um-hum.
Q. --1°d like to get a sense of that timing that

you just referred to.

A. Okay.

Q. In your experience, how long does it typically
take to move a project at Micron from the start of
design to tapeout?

A. Well, it really depends on the scope of the
project, but this can be anywhere from say three months
all the way up to 18 months on a very complicated new
design.

Q. Okay. And you said that you were waiting to

receive something from the vendors that you send the

tapeout to.
A.  Um-hum.
Q. What are you -- what again did you -- what term

did you use to explain what you were waiting for?
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A. Well, the vendors create these masks, these
plates that we use in the production process.

Q. Are you familiar with the term "mask set'?

A. 1 am.

Q. And can you explain what a mask set refers to
as opposed to a mask, say?

A. A mask set is just a term that refers to all
the different masks that would be necessary to build
one wafer of that memory product. There may be
anywhere from 17 to 26 individual layers responsible
for building that -- a memory chip.

Q. Now, after you get the mask set, the first mask
set from these vendors that make mask sets, what
happens during the initial silicon phase?

A. Well, the initial silicon phase, that"s —-- |
think of that more as just a milestone when after those
masks come back to Micron, it takes several weeks to
create these first wafers using these masks, and the
initial silicon milestone just refers to the first time
that we actually have a finished wafer that"s completed
the production process.

Q. And about how much time does it take to get
that initial wafer from the first mask set that you
receive?

A. Well, the process of fabricating the masks from
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the start of tapeout can be usually about three weeks
long, and the process of creating that first wafer
could be typically on the order of another three to
four weeks. We -- we really try to speed up that first
wafer, because i1t"s really our first look at that
product in silicon.

Q. And after you®ve produced the first wafer from
that initial mask set, what happens during your
validation phase?

A. This i1s the phase where we take a few of those
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according to specifications, but also that it"s a
reliable memory chip, that it will last for the amount
of time that it needs to In someone®s computer.

Q. Okay. And now, you mentioned a particular
period of time for -- that it takes typically to get
through the internal qualification phase.

A.  Um-hum.

Q. And I want to get sort of a summary sense of
the time. You earlier testified that to get from --
typically to get from -- the time it takes to get from
design to tapeout is anywhere from six to 18 months.

A. Correct.

Q. Now, typically, based on your experience at
Micron, how long does it take to get from the --
through the initial silicon phase and finish with the
internal qualification phase?

A. From -- from the point of tapeout to what we
would deem a product ready for production could take
anywhere from four to nine months depending on the
problems we"ve found In the design, problems that we"ve
found in the production process. It really depends.

Q. And can you briefly describe what happens after
the internal qualification phase typically?

A. Well, at this point, several things happen, one
of which is that we have parts that we feel are very
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representative of what the high-volume production
material will look like. So, at that point we send out
what we call customer samples to several of our
customers to make sure that they®re happy with the
product. This is after sending out what we would call
engineering samples, which are very early, rough
material that may have problems with it that we do
during the validation phase.

But then the other thing in the internal
qualification phase is starting to order more of these
mask sets to get ready for what we call high-volume
production.

Q. And In your experience, about how long does it
take to get ready for high-volume production?

A. Well, it really depends. The -- in high-volume
production, it depends on the readiness of that
production process, it depends on the tooling of that
production process and a variety of other factors.

Q. Do you feel comfortable giving a range of time
that 1t might take Micron to ramp or go into
high-volume production with a certain part?

A. Well, this phase from the point that we start
high-volume production to the point that we"re
comfortable starting, you know, several tens of
thousands of wafers a week, which would be a

For The Record, Inc.

Waldorf, Maryland
(301) 870-8025



© 0 N o g B~ w N P

N N N N NN RBP B R R R R R BB
o D W N RBP O © 0O N O 00 M W N B O

4151
representative high-volume product, could be, you know,
generally another six to nine months. This is a very,
very critical piece of the flow for risk management
reasons.

It"s -- In some senses, It"s very easy to run
one wafer and see how it does. When you"re running
several thousands of wafers, there®s variability issues
and new problems that show up, and for risk management
reasons, It"s a very, very critical part of the flow.

Q. Now, you just referred to risk management
Issues.

A.  Um-hum.

Q. Can you explain what you mean? What are some
of the risk management issues that Micron faces when
moving a part into volume production?

A. Well, all the time we"re taking a look at the
cost-effectiveness, the yields, the reliability of the
product that"s coming out of the production process,
and if we start to see problems with that, there"s
always a question about how good the -- what we call
the WIP, the work in progress, back somewhere in the
line, if 1t"s going to have the same problems.

So, because this is such a time-consuming
process, one of our chief concerns at any given time 1is
just making sure that if we have any hint of a problem,
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we can very quickly jump on it.

Q. And how does Micron -- in your experience, how
does Micron make sure that if you encounter -- if it
encounters any problems, it will be ready to deal with
them?

A. Well, there®"s several groups in the production
operations called -- one of which is called yield
analysis, another of which is called quality assurance.
These are groups that are constantly looking at the
final product and making sure that nothing has shifted
in the production process, making sure that there"s no
hidden problems or reliability aspects that we haven™t
uncovered.

Q. Okay. Are you familiar with the costs
associated with that process?

A. Well, 1™m familiar with the costs of what
happens when something goes wrong, unfortunately.

Q. Well, we"ll get -- we"ll get to that 1 think a
little bit later.

Just focusing on the production process, what
you know about that, are you familiar with a term
"wafer starts"?

A. 1 am.

Q. What does the term "wafer start’”™ mean?

A. Wafer starts just refers to th