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PROCEEDINGS

JUDGE McGUIRE: This hearing Is now in order.

Counsel, good morning.

MR. STONE: Good morning, Your Honor.

JUDGE McGUIRE: Any housekeeping items this
morning before we begin?

MR. OLIVER: No, Your Honor.

JUDGE McGUIRE: If not, then at this time
complaint counsel may call its next witness.

MR. DAVIS: Thank you, Your Honor. Complaint
counsel call Joe Macri.

JUDGE McGUIRE: Mr. Macri, would you please
approach the Bench and be sworn by the court reporter.
Whereupon--

JOE MACRI
a witness, called for examination, having been first
duly sworn, was examined and testified as follows:
DIRECT EXAMINATION
BY MR. DAVIS:
Please state your name for the record.
Joe Macri.
And where are you currently employed?

ATIL.

o r»r O r O

And what"s your title there?
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4570
Director of engineering.

Before we get into the detail on your work at

ATl, let"s get a little more background. Where did you

go to college?

A.

desi

o r»r O r O r O e r O r»r O r O

>

gallium

Q.
A.

Worcester Polytech.

What degree did you receive?

Bachelor®s in electrical engineering.

When did you graduate?

In 1986.

What was your first job after you graduated?

Working at Digital Equipment Corporation

ning large ECL mainframe computers.

I"m sorry, designing?

Large ECL mainframe computers.

What i1s ECL?

Emitter coupled logic.

And how long did you do that?

I worked iIn that group for about six years.
And what did you do next?

Next, | worked on a research project dealing a
arsenide alpha microprocessor.

What"s gallium arsenide?

It"s the material that you would make the

substrate out of, the base material for the device, for

the microprocessor device. Typically silicon is used,
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but gallium Is In some situations a faster material.

Q. And how long were you doing that?

A. Approximately one year.

Q. And what did you do next?

A. Next I worked iIn the Advanced Development Group
In Huntington, Massachusetts designing CMOS alpha
MICroprocessors.

Q. And how long were you doing that?

A. About two years, two and a half years.

Q. Okay. What were you doing -- you said you were
designing CMOS --

A_. Alpha microprocessors. 1 was in charge of
doing architecture development, performance modeling,
some logic design.

And this 1s also at Digital?

Yes, this is also at Digital Equipment Corp.

O r» QO

And what did you do next?

A. Next I helped start an office in Silicon
Valley. It was the Palo Alto Design Center, and we
were In charge of doing low-power alpha microprocessor
designs.

Q. And what were you doing there yourself?

A. There I was in charge of the performance
modeling and researching, you know, the base
architecture of the microprocessors that we"d be
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designing.
Q. Now, when did you leave Digital?
A. 1t was approximately 1994.

Q. Was this after moving to the Palo Alto Design

A. Yes.

Q. Okay. And where did you go after leaving
Digital?

A. Went to Silicon Graphics.

Q. And what were you doing there?

A. There I was working on a high-speed MIPS
microprocessor. It"s a different architecture than the
alpha microprocessors.

Q. And when you say "working on,' what were you
doing?

A_. Again, 1 was doing -- I was iIn charge of the
external interfacing for the cache and memory
subsystem.

Q. Okay. And when you were there, what was
Silicon Graphics®™ line of business?

A. It was, you know, large graphics systems,
visual processors, as well as microprocessor design and
large service systems and workstations.

Q. And how long were you at Silicon Graphics?

A_. Approximately three and a half to four years.
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A. ATI"s line of business i1s primarily graphics
design for the PCs, personal computers, as well as
set-top boxes, handheld PDAs, but mainly in the area of
visual -- visualization.

Q. And when did ATl purchase ArtX?

A. It was 2000, first quarter of 2000.

Q. Okay. Now, what are your -- well, first of
all, what were your main responsibilities at ATl when
you started there?

A. 1 was in charge of the circuit -- circuilt team
at Silicon Valley. Their task i1s doing high-speed
interfaces, both in the analog and digital area, and
analyzing buses and timing of those buses.

I"m also In charge of the relationships with
our -- with the DRAM vendors and a general resource for
the company i1n terms of memory system design as well
as, you know, providing design and -- circuit design.

Q. When you say you"re in charge of the
relationship with the DRAM vendors, what does that
mean?

A. Well, memory is extremely important to a
graphics system, so we work very closely with the
memory vendors on understanding their current
technologies, understanding their future plans and
working with them to make sure that they line up with
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our products. So, I"m in charge essentially of
interfacing on a technical side and providing some
insight on the business side.

Q. What kind of technical information do you
discuss with the DRAM manufacturers?

A. Oh, it"s pretty much all aspects of the memory
interface, things that would affect the DRAM core, the
interfaces to the DRAM, issues for our interface on our
ASICs, the bus topologies, pretty much everything to do
with the memory system.

Q. Do you talk about DRAM costs with the DRAM
manufacturers?

A. Yes, yes, that"s very critical.

Q. And could you describe the discussion that you
had with the DRAM manufacturers about cost?

A. Cost, very often we"re measuring the impact to
the area of the silicon, you know, how much larger the
die area would grow, the DRAM device would grow or our
ASIC would grow in order to interface to a particular
DRAM. So, very often we"re doing trade-offs of
particular concepts to see which would be more
expensive, so price/performance analysis.

Also, the physical packaging of those devices
impacts cost dramatically, and so we spent a lot of
time studying, you know, what our decisions will do iIn
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terms of impacting that package cost.

In addition, we take a look at the test
methodology and test costs associated with new concepts
and old concepts. We"re always trying to simplify,
reduce costs, you know, essentially get the most we can
for any given dollar.

Q. Now, have you ever participated In the design

of a DRAM?
A. Yes.
Q. And what have you -- when was the first time

you were participating In that?

A. That would have been in the JEDEC committee on
the DDR1 SDRAM.

Q. Could you give me some examples of DRAMs whose
design you participated iIn?

A. The DDR1 SDRAM, the DDR2 SDRAM, GDDR2, GDDR2M,
GDDR3.

Q. Now, when you say you participated iIn the
design of the DRAM, what are you understanding that to
mean?

A. The majority of the work is going on on the
interface, so how you would actually talk to a DRAM.
We do get into the core, but 1t"s the major core
attributes, like the number of banks that would be iIn a
core, the random accessibility of the core, and some
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major attributes iIn the core, but the majority of the
work is by far on the interface.

Q. Now, you were talking about the core. What do
you mean by the 'core'?

A. The core is the array of cells that, you know,
hold the actual bits of data. That"s what we would
call the core. The iInterface i1s what really talks to

the outside world off the DRAM.
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change on any given cycle, and that can also reduce
power, because essentially 1T things don"t change, they
don"t really use power.

Q. And I"m sorry, when you were saying "we,"™ who
were you referring to?

A. 1t was myself, engineers at ATI, and we
partnered with a Japanese company called Elpida.

Q. How is the DRAM different from DDR2?

A. 1t°s different in the area of termination, DDR2
uses a much higher power termination method. And it"s
different in the area of -- essentially a DDR2 device,
every cycle, all of 1ts data bits may change, and a
DDR2M device, we use an encoding method to essentially
only allow half those bits to change. So, we get a big
power savings there.

We also did some minor modification -- you
know, froze some core attributes, such as burst size
and -- and let"s see, we also froze the CAS, the CAS
latency.

Q. When you say you froze, what does that mean?

A. They were fixed, fixed length.

Q. Okay. Now, in designing that DRAM, the GDDR2M,
were you concerned about the cost of that DRAM?

A. Oh, yes, that was very critical iIn the design.

Q. And what did you understand to be the important
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factors i1In determining DDR cost?

A. Well, the two areas we focus on are die size
and package.

Q. Okay. And did the changes that you proposed
for the DRAM make 1t more or less expensive to make
than GDDR2?

A. 1t was less expensive from a die area point of
view. Package was approximately the same.

Now, does ATI use GDDR2 in its products today?
Yes.
And does ATl use GDDR2M i1n i1ts products today?
Yes.

Now, you also mentioned GDDR3. What is GDDR3?

> O » O » O

GDDR3 1s a device that"s evolved from GDDR2, so
iIt"s a natural evolution, you know, the next step from
GDDR2.

Q. Okay. And what did you do with respect to the
design of that DRAM?

A. We again focused on the interface, you know,
the termination method. We wanted -- you know, GDDR2
was a device that was really for desktop computing
only. We wanted to reduce the power of 1t so we could
also target mobile computing but hit the same level or
higher levels of performance, actually significantly
higher levels of performance.
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Q. And what was your involvement iIn that project?

A. My involvement was | was really the -- you
know, the focal point to bring together, you know,
largely the DRAM vendors to participate In the design
of that DRAM.

Q. Okay. Did you have any design responsibilities
with respect to that DRAM?

A. Yes, I was 1In charge of the majority of the
interface changes. They were mostly ideas that came
out of myself or my team.

Q. And when you were designing the DRAM, were
there DRAM manufacturers involved iIn that project?

A. Yes.

Q. Was this the same as the GDDR2, there was only
one DRAM manufacturer involved?

A. No, there were many. All the major companies
participated, Samsung, Micron, Elpida, Hynix, as well
as Taiwanese vendors, such as Nanya, Winbond, Etron.

Q. In designing that DRAM, were you concerned with
the cost of that DRAM?

A. Yes, 1t was very critical.

Q. And what were the factors that you considered?

A. Again, it was iIn the areas of die area, that"s
always the dominant cost, and then, you know, the
packaging of that DRAM.
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Okay. Now, when did you first hear of JEDEC?

That must have been 1997.

O r» O

And how did you come to hear of JEDEC?
A. 1 was working on an SRAM, call it the DDR SRAM,
the DDR1 SRAM and a DDR2 SRAM, and I was visiting a
company iIn Japan by the name of Fujitsu, and during --
at some point in the meeting, they disclosed the DDR
DRAM that was being discussed in JEDEC, and that was
the first time 1 had heard of i1t.
Q. And what was your involvement in JEDEC in
"97-7987
A. Well, 1 attended the first -- you know,
basically as an engineer, when you hear of some
concepts that you don"t agree with, you always think
you could do better, and so we decided to go to a JEDEC
meeting and explain to them some of the ways we thought
the device could be made better.
JUDGE McGUIRE: Who 1s "'we"?
THE WITNESS: Myself and another engineer from
Silicon Graphics.
BY MR. DAVIS:
Q. What was the name of the other engineer?
A. Marty Deneroff.
Q. Now, what"s the ma8A wS8laphh somcJave been
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A. 1 started at that first meeting in "97. It was
the fall of "97.

Q. And you have been involved In JEDEC since that
time?

A. Yes.

Q. What committees of JEDEC have you attended?

A. Predominantly the JC-42.3 committees, JC-42.5,
JC-16.1 and .2, and I"ve attended one or two meetings
in JC-40.

Q. Okay. Now, have you ever been a -- had a
chairman or vice-chairman position at JEDEC?

A. Yes, I was chairman of the Future DRAM Task
Group, and 1 am currently the chair of JC-42.3, which
Is the DRAM committee.

Q. Okay. Now, you mentioned the Future DRAM Task
Group. What was the Future DRAM Task Group?

A. That was a group that was formed in 1998, 1

believe March of 1998, to focus on the next genera OkayOougoOoL
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Q. 1°d like to show you what®"s been marked for

identification as CX-398. So, Joe, if you look in that

pile there, 398 should be in there.
A. They"re not in order.
Q. The numbers are at the bottom of the document.
A. 1 see CX-128 is the top document. Would this
be CX --
Q. No, no, 1t will say CX-398. It"s --
A. 398, okay.
MR. OLIVER: Your Honor, could I approach the
witness?
JUDGE McGUIRE: Sure, go ahead.
THE WITNESS: Oh, 1 see i1t, 1t"s down here.

Okay .
BY MR. DAVIS:

Q. Do you have CX-3987?

A. Yes.

Q. Do you recognize this email?

A. Please give me one moment.

Q. Sure.

A_. (Document review.) Yes, | recognize the
document.

Q. Okay. 1°d like you to turn to the second page

of the document and particularly your email in the
middle of that page.
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JUDGE McGUIRE: All right, just so I"m clear on
what we"re talking about here, Mr. Davis, can you tell
me what this is for the record before we go into the
contents so 1°11 know when 1 go through this transcript
what it 1s that this email purports to show?

MR. DAVIS: Okay. Well, my questions will
relate to the email starting on the second page of the
document. That"s what 1 was going to ask him about.

JUDGE McGUIRE: Okay. Well, all 1*m asking you
to do i1s lay a foundation as to who this email is from,
who 1t"s to and the subject.

MR. DAVIS: Okay, okay.

BY MR. DAVIS:

Q. Mr. Macri, do you recognize the email iIn the

middle of the page there?

A. Yes.

Q. And who i1s that email from?

A. 1t"s from myself.

Q. And who were you sending that email to?
A. To Jim Townsend.

Q. And why were you sending that email?

A. 1 was sending that email due to some concerns |
had concerning concepts that would be developed in the
Future DRAM Task Group, and they were iIn the areas of
ownership of patents, and you know, and Jim was someone
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of a —-- kind of a leader of -- you know, an original
founder of JEDEC, and so he would be an i1deal person to
bounce these i1deas off of.

Q. So, you sent that email to Jim Townsend because
of his position at JEDEC?

A. Yes, to ask advice in this area.

Q. Okay.

JUDGE McGUIRE: What"s the date of the email,
for the record?

MR. DAVIS: I"m sorry.

BY MR. DAVIS:

Q. And could you tell me the date of the email,
please?

A. May 25th, 1999.

JUDGE McGUIRE: Thank you.
BY MR. DAVIS:

Q. Now, in this email you state, "I am a bit
unsure how to approach this whole patent issue. We
will have a few concepts that could be patented but who
will end up owning the patent and paying for the
process? It would be best if JEDEC owned all the DDR2
patents and then gave them away to all the world for
free. Could we do this?"

Why did you think 1t would be best 1f JEDEC
owned all the DDR2 patents and gave them away to all
For The Record, Inc.
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the world for free?

A. Well, we -- you know, our goal was to create an
open standard, and 1t"s very critical in an open
standard that i1t becomes widely adapted. Obviously
costs that would be related to IP in that standard
could prevent the wide adoption of 1t. So, you know,
one thought I had was 1f JEDEC would own all of the

patents and they would be given Wo-
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A. Yes.
Q. Could you describe what this document is?
A. This 1s a presentation I gave at the Platform
"99 Conference.

Q. And did you write this document?

A. Yes.

Q. And when did you write this document?

A. Let"s see, probably the night before I gave
this talk.

Q. And about when did you give this talk?

A. 1t was in 1999.

Q Okay. And what was this presentation about?

A_. This presentation was, you know, kind of a
description of where we were in defining the DDR2
device. 1 wanted to give -- you know, the Platform
Conference was a public conference, and this was an
opportunity to describe to the world, you know, what we
were up to.

Q. Could you describe what a Platform Conference
1s?

A. This was a conference that was created by a man
by the name of Burt McComis to provide an open forum
that, you know, where companies could come and present
concepts relating to personal computers.

Q. Okay. Could you turn to page 14 of the
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document?

Did you make this figure?

A. Yes.

Q. What did you intend this figure to describe?

A. This figure was my personal view of what the
standards process entailed.

Q. Could you describe how this describes the --
how the standards process works?

A. Well, basically we start out with what we call
a task group, which 1s a collection of people that
would get together within JEDEC to start a definition
of a device. The goal of the task group is to create a
standard. 1In order to create a standard in JEDEC, you
must write ballots, and those ballots need to be voted
on. And so that"s what"s labeled as the ballot
process, the creation of those ballots and the actual
voting procedures.

Now, it"s not a closed-loop system. We
actually have this, you know, large oval that"s called
system implementation, and that goes outside of that
dotted box. The dotted box is iIntended to show what
happens within JEDEC versus what appears outside of
JEDEC. So, the -- you know, the -- we"re taking
feedback 1n from the outside world as well as from
within JEDEC, constantly refining the ballots and the
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concepts until eventually a standard is produced, and
then people go off and build systems based on that
standard.

Q. Okay. So, when you say the system
implementation in that large oval, what does that refer
to?

A. That refers to the actual use of the device,
the DRAM device, In a larger system. A DRAM alone
doesn®t really do anything. It needs to talk to other
things, and there"s a vast array of, you know, system
types, from like a personal computer to a digital
television, they all use the DRAM a bit differently.

And so the system implementation process IS
essentially users of the DRAM using the device, finding
Issues with the standard, and then feeding that data
back 1nto JEDEC so we can refine the standard to
satisfy, you know, a wide array of things for the DRAM.

MR. DAVIS: 1 would move RX-2234 into evidence.

MR. STONE: No objection.

JUDGE McGUIRE: So entered.

(RX Number 2234 was admitted into evidence.)

BY MR. DAVIS:

Q. 1°d like to show you what"s been marked for
identification as CX-376A. Do you recognize this
email?

For The Record, Inc.

Waldorf, Maryland
(301) 870-8025



© 00 N oo 0o~ W N P

N N N N NN P B PR R R R R R e
g A W N P O © 0 N O 00~ W N B+ O

4590
A. Please give me one moment. (Document review.)
Yes.
And what"s the -- who is this email from?
This email 1s from myself.
And who were you sending this email to?

To the task group, the Future DRAM Task Group.

o r» O r O

So, this large list of people here next to the

"To"™ line, that was the Future DRAM Task Group?

A. Yes, that was the email list.

Q. And the date of this email?

A. Is 3/18/1998.

Q. And what was this email about?

A. Well, 1t was -- the main subject matter of the

email was to, you know, announce, you know, really the
start of the task group and a set of goals, initial
goals, mission statement, method outline, and also
informing the group that, you know, 1 had left Silicon
Graphics and had joined ArtX.

Q. So, that"s i1n the first paragraph?

A. That"s in the first paragraph, but the main --
the meat of this email was really the other stuff that
I mentioned.

Q. If you turn to page 2 of CX-376A, there"s that
mission statement you were referring to, and i1t says,
"Define and develop a long term roadmap detailing the
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logical, physical and electrical interfaces for future
DRAMs. In addition the group is tasked with providing
the i1nitial specification for each device specified on
the roadmap."

Could you tell me what the differences between
logical, physical and electrical interfaces are? What
do those terms mean?

A. Okay, an electrical interface would be, for
example, the number of volts that a signal would
represent on a wire. So, i1t"s literally the, you know,
the voltage, the currents, you know, those electrical
attributes of the signaling interface.

The logical interface i1s, for example, you
know, that we would have a RAS signal to latch to a row
address, so i1t"s functional, very functional on how --
on the description of that interface. The encodings of
a command, for example, would be part of the logical
interface.

The physical interface i1s literally the number
of pins, you know, how you would actually connect it
down to a circuit board, so physically how you would
interface to that -- to that DRAM.

Q. Now, In the last sentence of the mission
statement, you refer to a written specification for
each device. What i1s a specification?
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A. A specification i1s a document -- you know, a
very detailed document, goes into absolutely all of the
details needed to understand the device and use the
device iIn a real system. So, i1t"s -- would include
everything, all the electrical characteristics, as well
as the physical and logical characteristics.

Q. Does the specification relate to other parts of
the DRAM system as well besides the DRAM?

A. At times it does, but just as background
information. 1 mean, the specification is really
focusing on the device alone, not so much how you would
go and use the device.

Q. Okay. Now, under Initial Goals i1n the middle

of the page -- do you see that, where i1t says "Initial
Goals"?
A. Yes.

Q. You list a presentation of initial roadmap at

6/98 and then a strawman specification In 9/98.
What is a strawman specification?

A. A strawman specification would be a first --
you know, a first attempt at a specification, you know,
all of the detail wouldn®t be outlined, but it would
provide, you know, enough logical detail and some
electrical detail so you can understand what the device
would be.
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Q. Okay. And next you describe an agenda for
April 16th, 1998. What was this agenda for?
A. This was for the first meeting of the Future
DRAM Task Group.

MR. DAVIS: 1°d like to move CX-376A into
evidence.

MR. STONE: Your Honor, Exhibit CX-376 1is
already 1In evidence, so I"m not sure whether this is
meant to replace 376 or to be 1In addition to it. 1
believe they have the same production numbers on the
pages between 376 and 376A.

My understanding of the difference i1s, but 1
could be i1ncorrect, i1s that when Hynix originally
produced the document, their email search engine, which
was searching for words in email, resulted in whatever
words they were searching for being blacked out in the
one that was produced and that this has eliminated the
black-outs. |1 could be wrong, but that"s what I think.

So, 1 thought maybe 1t makes sense to simply
move this into evidence in replacement of 376, which 1
don"t know that we need two copies of the same
document.

JUDGE McGUIRE: All right, Mr. Davis?

MR. DAVIS: I have no objection.

JUDGE McGUIRE: Then how is it going to be
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entered? It"s CX -- I"m sorry, it"s CX-376?

MR. DAVIS: Yes.

JUDGE McGUIRE: And that"s going to be entered
in lieu of the previous exhibit?

MR. STONE: 1 think since this one i1s marked A,
Your Honor, we should simply move in 376A to replace
376, which then we don"t -- we won"t need to refer to
376 hereafter.

JUDGE McGUIRE: Okay, Mr. Davis, is that all
right with you?

MR. STONE: That"s fine.

JUDGE McGUIRE: So entered.

(CX Exhibit Number 376A was admitted iInto
evidence.)

JUDGE McGUIRE: Thank you, Mr. Stone.

BY MR. DAVIS:

Q. Now I"d like to show you what"s been marked for
identification as CX-378. Have you seen this email
before?

A. Just give me one more moment to finish it.
(Document review.) Yes, l"ve seen this.

Q. Now, who is the top email from?

A The top email i1s from Desi Rhoden.

Q. And who i1s i1t to?

A Myself as well as what could be described as
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the JEDEC chairs and leadership at the time of this
emainl.

Q. And what was the date of his email to you?

A. It was 4/8/1998.

Q. Okay. Do you have an understanding of why Desi
Rhoden was sending you this email?

A. Yes.

Q. And what"s your understanding?

A. He was informing me of the rules regarding
inviting nonmembers to participate In the Future DRAM
Task Group.

Q. And i1f you look right below his email,

there"s -- it looks like another email. Do you see
that?
A. Yes.
Q. And who i1s that email from?
A. Myself.
Q. Was Mr. Rhoden responding to your email to him?
A. Yes.
Q. Now --
A. Not only to him, but to Jim as well as Ken.
Q. Jim being Jim Townsend?
A. Jim Townsend and Ken McGhee.

Q. Now, in your email to, among other people, Desi
Rhoden, you state, "It is my opinion we should get as
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many parties to come as possible.™
What are you referring to there?

A. To come to the Future DRAM Task Group.

Q. And you say, "So I encourage you all to iInvite
those that you deem appropriate. 1 am not fully aware
of all the rules surrounding JEDEC but I hope that the
rules would allow non-members to come as guests.™

Why did you want as many members -- as many
parties to come as possible?

A. Well, our goal was to create a broad enough
standard to be used by as many people as possible iIn
the world, so i1t made sense that if that was our goal,
we would have as many people attend the meeting from as
many different, you know, applications of DRAMs as well
as builders of DRAMs, everything surrounding DRAM, so
that the final standard would have, you know, the
consensus of the world, so that i1t would become widely
adopted and used throughout the world.

MR. DAVIS: 1°d like to move 378 iInto evidence.
MR. STONE: No objection.
JUDGE McGUIRE: Entered.
(CX Exhibit Number 378 was admitted into
evidence.)
BY MR. DAVIS:
Q. Now, Mr. Macri, have you created a document
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that describes the DDR2 history?

o r»r O r

this as

be 46.

Honor.

Yes.

And do you have that in front of you?

Yes, | do.

Okay, that is -- | think we notified --
Your Honor, may 1 approach?

JUDGE McGUIRE: Yes.

MR. DAVIS: Your Honor, 1 would like to use
a demonstrative.

JUDGE McGUIRE: What i1s that, DX-467?

MR. STONE: 1 believe you“"re right, this will

JUDGE McGUIRE: 1t will be 47?

MR. STONE: I believe this will be 46, Your

JUDGE McGUIRE: Okay, 46. That"s what I was

thinking. |If 1t"s not, we will change i1t later. Okay,

DX-46.
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were creating DDR2, the DDR2 standard.

Q. Okay. Since we"re talking about the history,
would you turn to the fourth page into the document.
Could you describe what that is?

A. Okay, this 1s a chart that"s showing i1in the
vertical axis essentially change. So, when there"s --
when the line iIs -- you know, when the line is slanted,
that means there®s architectural change. There"s
actual changes to the DRAM going on.

The horizontal axis i1s time, so to the left is
earlier In time and to the right is later In time. So,
iIt"s change in time. So -- yeah, that"s essentially,

you know --
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list of attributes, major attributes, to create a, you
know, a real standard which i1s in the end a
specification, you must add an infinite amount of
detail to those attributes. So, this was -- during
June of 2000 to June of 2001, we were adding the meat,
you know, the real description that an engineer would
need to truly understand these -- these concepts.

Q. Now, between June of 2001 and September of
2001, as I"m reading this, it seems like there were
some architectural changes that happened to the DDR2

standard as well?
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DRAM, you know, systems using that DRAM.

Q. Now, th