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PROCEEDTINGS

JUDGE McGUIRE: This hearing is now in order.

Any issues that need to come to the court
before we start this morning?

MR. STONE: Mr. Detre had a son,
Aaron Frederick, so everybody is well, so I wanted to
share that.

JUDGE McGUIRE: Good news. The court is
pleased with that information.

Anything from complaint counsel?

MR. ROYALL: Nothing here other than
congratulations.

JUDGE McGUIRE: Very good. Then at this time
complaint counsel may call its next witness.

MR. DAVIS: Thank you, Your Honor.

Complaint counsel calls Pete MacWilliams.

JUDGE McGUIRE: Sir, 1if you'll please approach
the bench and you'll be sworn in by the court

reporter.

Whereupon --
PETER D. MacWILLTAMS
a witness, called for examination, having been first
duly sworn, was examined and testified as follows:
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MR. DAVIS: Your Honor, before I start,

approach the witness to give him documents?

Q
A
Q
A
Q.
A
Q
A
Q
A

bachelor's degree

JUDGE McGUIRE: Yes.

DIRECT
BY MR. DAVIS:
Good morning, Mr.
Good morning.

Please state your

EXAMINATION

MacWilliams.

name for the record.

Peter D. MacWilliams.

And where are you

Intel Corporation.

currently employed?

What's your current title?

I'm director of platform architecture.

And where did you

go to college?

4796

could I

I went to college at UC Berkeley and got a

in 1978 and a master's degree in

Where did you start working after leaving

And when did you start at Intel?

What was your first position at Intel?

1979.
Q.

Berkeley?
A. I went to Intel.
Q.
A. In August of 1979.
Q.
A.

I started working on analog I/O boards for the

multibus product line.
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0 And what --
A As a design engineer.
Q How long were you doing that?
A. Oh, roughly two years.
Q What did you do after that?
A. I continued to work on analog I/O boards for
the multibus product line as a design engineer and I
started to spend some more time working with the
component groups within Intel, trying to coordinate the
components they were building to make sure that they
would work better in our board-level products.

Q. When you say "component groups," what were you
referring to?

A. Components would be microprocessors and
peripherals that go around the microprocessors.

Q. And how long were you in that position?

A. Oh, in that specific position I was there
roughly another two years or so. But the department
where I worked with the component parts of Intel's
continues to this day.

Q. And where did you go after that position?

A. I worked in the systems technology group. We
were looking at a lot of the forward-looking
technologies that we needed for the systems in the
future in both the product-level technologies as well
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as board, thermal, other aspects of systems.

Q. And about what year did you start at the
systems technology group?

A. I actually started working there about the
mid-"'80s on a part-time basis while I was still working
in the multibus board group and had transferred there
full-time in 1990.

Q. Did you work with DRAM at all in that period?

A. We used DRAM, but I never worked with DRAM
suppliers. We Jjust used whatever they built.

Q. After that, what was your position?

A. I worked in the systems technology lab group
when came to Intel. In 1990, at that point I
transferred over there and we were looking at
technologies to speed up our microprocessors. The
primary focus then was other system components and
high-speed caches.

Q. What's a high-speed cache?

A. A high-speed cache is a type of memory that we
put behind the microprocessor. It's typically much
faster than DRAM. It was SRAM initially. We looked at
doing some integrated components and the idea was to
supply instructions and data to the microprocessor that
are most often used more quickly than we can supply by
DRAM.
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Q. And did you have a position after the position
you just described?

A. I was in that position basically from that time
until roughly 2000-2001, at which time I transitioned
to the desktop platforms group, performing basically
the same job. Throughout the last thirteen years, my
job has been to look for issues with our
microprocessors and platforms into the future and try
to figure out what technology we need to deliver the
full value.

Q. When you say "platforms," what were you
referring to?

A. "Platforms" means the boards and systems that
we build up around the microprocessors to make the
computer.

Q. Do you have an understanding of the term
"memory enabling" as it's used at Intel?

A. Yes.

Q. And what does that mean?

A. What it means is that as we started looking at
what it takes to make platforms better in the future,
around the middle of the '90s we concluded that we
needed to have higher-speed memory technologies. It
was no longer sufficient to simply work on CPUs and
caches, and as such, we had to go out and work with
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people in the industry who supplied the memory
technologies, and "memory enabling" refers to programs
that we put in place to help coordinate our product
lines with the memory vendors' product lines and help
them see what we wanted them to do in order to better
complement what we were doing.

Q. Were you ever involved in a memory enabling
project at Intel relating to RDRAM?

A. Yes.

Q. And what was your role in that project?

A. My initial role was to decide that's what we
would do. I was one of the key people on the team that
looked at memory technologies in the future and decided
that the RDRAM technology would be the right one to
pursue for the long term in terms of its technical
merits.

Q. Was this the project that you were describing
that began in the mid-1990s?

A. The specific RDRAM project started a little bit
later than our memory-enabling efforts but roughly the
same time frame, vyes.

Q. So the memory-enabling effort began in the
mid-1990s, in 1995 or so?

A. Yeah, about 1995. And we spent about a year
looking at lots of options before we actually decided
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4801
to take the Rambus direction and then about a year or
two to finalize all the details to confirm that was
indeed the right way to go.

Q. Now, why was Intel interested in enabling RDRAM
rather than some other DRAM?

A. When we did the analysis, we looked at several
options. Back in the '95 time frame, we were using
EDO, just starting to use SDRAM. We looked at speeding
up SDRAM. We looked at what was referred to as
DDR SDRAM. We looked at SyncLink. We looked at
various versions of RDRAM. And we also asked the
memory vendors to provide us with whatever ideas they
would have to provide high-speed memories.

And as we looked through the options, the
memory vendors didn't have any other good ideas and the
scaling of SDRAM to DDR we judged to be somewhat
limited in that we could put a lot of energy into this
and only get another maybe step or two in terms of
memory generations.

We looked at the RDRAM case, and while the
current RDRAM implementations, which at the time were
base RDRAM and concurrent RDRAM, had limitations, that
made them not work well for system memory in PC. But
we saw that because they had already implemented
those, it was a fairly proven technology that we could
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evolve forward and create a technology that would

scale for the five-year time frame we were looking

for.
Q. You said "five-year time frame."
Why would it be for a five-year time frame?
A. It was somewhat arbitrary, but it was important

that we pick a technology that would allow some
stability and longevity because we were going to ask
the industry to go through a major transition in terms
of the infrastructure. The connectors, the boards, the
modules would all need to change, and that's not
something that you can change on a yearly or
every-other-year basis. You have to do it on a longer
term and we thought five years was a reasonable time
frame.

Q. Why couldn't you make those changes on a yearly
basis?

A. Just the amount of investment to make the
changes, to validate the changes are correct, to
optimize the results based on the feedback you get from
the first designs, will take longer than one year,
SO...

Q. When you're talking about investments, were you
talking about -- take a drink of water. I didn't
intend to stop you from drinking water.
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Were you talking about solely Intel investments
or investments by other firms as well?

A. Both. 1Intel would have to make investments,
our OEM customers would have to make investments, and
DRAM vendors would also have to make investments.

MR. DAVIS: Your Honor, I'd like to show the
witness RX-904, and unfortunately, I didn't tell my
legal assistant I needed RX-904, so I don't actually
have a physical copy.

JUDGE McGUIRE: All right. That's fine. Go
ahead.

MR. DAVIS: It will pop up on the screen.

BY MR. DAVIS:

Q. Can you identify what this is?

A. Yes.

JUDGE McGUIRE: Do you have of a copy of this,
Mr. Stone? I'm sure you do somewhere.

MR. STONE: I'll find it, Your Honor. That's
fine.

JUDGE McGUIRE: Do you want to take a break
until you get that?

MR. STONE: No. And I have extra copies if
counsel would like them for the witness and himself.

MR. DAVIS: Thank you. I appreciate that.

May I approach?
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JUDGE McGUIRE: Yes.
BY MR. DAVIS:

Q. Could you describe what this is.

A. This is a Rambus program review. When we
signed the agreement with Rambus in I believe it was
November of '96, we decided we needed to make this a
more formal program within Intel and we needed to take
all aspects of it and do a review for the Intel
executives, and this was the review.

Q. 1Is a program review something that's commonly
done at Intel or is that something special to this
case?

A. 1It's common but not universal. So we'll do it
for lots of things but not everything.

Q. Do you recall if you gave a presentation at
this meeting?

A. Yes.

Q. If you'd turn to the third page, there's a
slide entitled Memory Enabling.

Was this part of your presentation?

A. Yes.

Q. Under the word "Goal" is the statement "Ensure
memory subsystem does not limit processor business" and
then below that there's a bullet that states "do not
limit ramp" and then parentheses "price and
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availability."
What did you mean by this subbullet?

A. Basically we were concerned that with any new
memory technology, for it to achieve high volume we
need to be price competitive with the previous
technology that was already in high volume and that we
also needed to guarantee that there would be enough
availability for the Intel processor business, which
is -- consumes a substantial percentage of the DRAMs
worldwide.

Q. What was the importance of the availability?

A. If there wasn't enough DRAMs available, then we

limit the amount of processors we might be able to

sell.
Q. Below the goal is a list with a title Process.
Could you describe what that list pertains to.
A. I'm sorry. Can you be more clear?
Q. Sure.

Could you describe what that list is.
A. Basically this 1list is a set of items that we

actually viewed as enabling activity.

Q. So this is what you were describing earlier?
A. Yeah.
0. The first bullet under Process states,

"Project future memory requirements (extrapolations,
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discontinuities) ."

What does that mean?

A. We basically want to look at what our platform
products are. We take our CPUs and try to project out
what the performance would be in the future -- what
the performance of our CPUs will be in the future, try
and project what the memory requirements for those
CPUs would be. Initially we'd do that with Jjust
extrapolating what we have to -- what we have best and
try and figure out what the future needs are.

We'd also look for discontinuities in the sense
that if we come up with new processor technologies, for
example, recent hyperthreading is discontinuity work
where one CPU might demand more bandwidth than the
previous one or graphics which demands a lot more
bandwidth than previous chipsets.

Then we'd try and factor that in and we'd take
the result and try and project what our needs are in
the future.

Q. Now, is this a process that began in the
mid-1990s, 1995-ish?

A. Yeah.

Q. When was the process finished?

A. Well, it's never really finished. We go
through it over and over again. We went through one
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process in '95, made the direction decision at the end
of '95 to go with the RDRAM. We confirmed that
late '96 and began that program, but during the whole
period of the late '90s and even till today we continue
to project future needs and try and figure how to meet
those.

Q. If you could turn to page 7 of RX-904.

The title of that slide is Intel nDRAM Target
Requirements.
What does nDRAM stand for?

A. It stands for the next-generation DRAM.

Q. Is that the result -- is this next-generation
DRAM the result of the process you were describing a
minute ago?

A. Yes.

Q. The second bullet on that slide is: Cost
parity with 100 megahertz SDRAM.

What constituted cost parity in your analysis?

A. What we meant by this was that the
next-generation DRAM once it was in volume production
would have to equal the cost of 100 megahertz SDRAM
when it was in production, cost measured by the DRAM
cost per bit and the system costs associated with the
module and connector, and so forth.

Q. Now, what did you mean by "cost per bit"?
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A. By "cost per bit" we mean basically the die
size of the DRAM.
Q. Why is cost per bit important as opposed to,
say, cost per DRAM chip?
A. Cost per bit is important because we look at --
well, I'll step back.

Cost per bit was a way to look at it without
specifying specific density. So if we'd said, you
know, equivalent costs for 64-megabit DRAMs, that might
not be fair because the next DRAM generation might not
occur in the 64-megabit generation. If we said
256-megabit, the old generation of DRAM might not be
around that long. So we use cost per bit to sort of
equalize it to allow us to make the comparison at
whatever density made sense.

Q. I see.

So cost per bit is a measurement that allows
you to compare memory cost across generation?

A. Or allows us to compare memory cost at each
generation as opposed to at one specific generation.
Q. I see.

Now, going back to page 3 of RX-904, the
bullet -- the next bullet states: Assess memory
technology options, availability, cost and risk.

And is that something you were describing
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earlier as well?

A. Yes.

Q. What type of technology options are you
referring to here?

A. What I'm talking about there is we'd spent time
with the DRAM vendors asking them what they could do
now and in the future, tried to look for their
capabilities, tried to look at what process
technologies would bring them in the way of benefits
and tried to look at areas where our requirements might
add cost to the devices, so it was a very important
step to try and figure out what they could do to
deliver our requirements without adding cost and which
of our requirements would add cost, which allow us to
backward think.

Q. Now, for the RDRAM-related memory-enabling
effort, this process began you said in 19952

A. The process to make the initial selection began
in '95, yes.

Q. And when did it end?

A. The first phase ended at the end of '95. And
the actual process ended in '96.

Q. Now, at the end of '95, was there some
conclusion that was reached at Intel relating to this?

A. Yes.
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Q. What was that conclusion?

A. So the conclusion we reached based on talking
to the DRAM vendors and actually talking to Rambus as
well is that from a technology point of view we would
be much better off to define the next generation of
Rambus technology to meet our goals.

Q. Now, would you turn to page 5 of RX-904.

Does that second bullet on RX-904 page 5
describe the process that you were describing earlier?

The bullet starting with "Considered several
options for greater than one year"?

A. It describes the results of the process. It
doesn't describe -- oh, actually it does, yeah, "with
significant DRAM vendor involvement." That was a key
part. Yes.

Q. Now I'd like to show you a document that's
been marked for identification as RX-1546. If you
look at the documents on the pile, the numbers are at
the very bottom of the document. And the RXs are at
the back.

A. Okay.

Q. Can you identify what this is?

A. Yes.

Q. And this is an e-mail from Kathy Garchow to you
dated December 16, 1999; is that right?
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A. Yes.

Q. And it's part of a string of e-mails, part of a
string of e-mails between --

A. Yes.

Q. Who is Kathy Garchow?

A. Kathy Garchow was the technical assistant for
Paul Ottelini at the time.

Q. And who is Paul Ottelini?

A. He was I think the chief operating officer of
Intel.

Q. Did you have an understanding of why she wanted
to know why Intel didn't choose faster DRAMs per the
Intel initial investigation?

A. What she told me was that Andy Grove, who was
the president at the time, asked her to go look at the
RDRAM experience and try to take from the key
learnings as to what we did right and what we did
wrong.

Q. Looking at your response to Ms. Garchow, which
is the middle e-mail, you describe why each technology
other than RDRAM was not chosen; is that right?

A. That's correct.

Q. Now, looking at the first alternative, faster
SDRAM, what were you referring to there?

A. We'd already made the decision to do
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100-megahertz SDRAM, so we're looking at SDRAMs faster
than 100 megahertz.

Q. And what speeds were you looking at at the
time?

A. We looked at 133 and actually 200.

Q. Now, you say next it would not work in
four-DIMM configuration past 100 megahertz without
adding lots of buffers and then in parentheses you say
"added cost to base platform and performance hit."

What did you mean by "four-DIMM configuration"?

A. At the time, motherboards typically had four
DIMM slots or slots for memory modules, and the OEM
customers that bought our products wanted chipsets with
four DIMM sockets, so any memory technology that we
chose in the '95 time frame had to support the four
DIMM sockets or wasn't acceptable.

Q. Who was it that wanted the four DIMMs?

A. Our customers.

Q. And who were your customers?

A. People like Dell, IBM, Gateway, HP.

Q. Did you have an understanding of why they
wanted four DIMMs -- slots? I'm sorry.

A. I think some of them wanted it because it could
be done, so they didn't want to give up anything, but
there was a good practical reason for at least three
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slots.

At the time, a lot of these vendors would ship
a system with a base memory in one slot, they wanted to
have a slot for upgrading the memory at the time of
sale, and they always wanted to have one more slot for
upgrading the memory in the system after the sale.

They needed a three-slot requirement.

Q. So this requirement by your customers drove
part of your -- part of Intel's investigation of DRAM?

A. Yes, it did.

Q. Looking at the second alternative, DDR SDRAM,
you state, "Specs did not work." Then in parentheses
you have: "They have since improved but are still not
showing positive margin."

What did you mean, the specs did not work?

A. When we looked at the first SDRAM proposals,
the AC timings and the way that the signals were
defined in the interfaces basically would not work in a
system.

One of the key issues, for example, was that
they had one strobe signal, which is a signal used to
time the data, and it would generate by one DRAM device
on behalf of another DRAM device and there was no way
in the system to manage the skew between the two
devices.
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So there was issues like that where they just
hadn't thought out the timings very thoroughly, and we
were concerned that it just wouldn't work with a lot of
effort we had to put in there to make them work.

Q. I see.

You said "AC timings." What did you mean by
the term?

A. "AC timings" means the timings of the signals
coming into and out of the device.

Q. Does AC stand for access time?

A. AC is -- no. It stands for -- AC. I don't
know what it stands for. Actually AC as opposed to DC,
which is the steady state. AC is the transient or
non-steady-state timings.

Q. I understand. Okay.

Now, 1in your parenthetical you state that the
specs have improved but are still not showing positive
margin, and what did you mean by that?

A. We first looked at the DDR SDRAM back in
the '95-96 time frame and it was -- it was not going
to work then. If we fast-forward to the time frame of
this memo, which is '99, they made many improvements
to fix some of the issues we identified in the earlier
years, but they still hadn't fixed enough to make the
margin positive, meaning that it still wouldn't work.
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It was better in the sense that the timing
margins were less negative, meaning they were closer to
working, but they weren't there yet.

Q. You said you considered DDR in the earlier
years. When did you start hearing about DDR?

A. Oh, we first heard about DDR in '95 when we
went out to ask for options, which was one of the
options we considered, the higher-speed SDRAM. One of
the options was DDR.

Q. And this is something you heard from DRAM
manufacturers?

A. Yes. They claimed that they were working on
this or concepts of this before that, which we weren't
involved with.

Q. Now, below that you say, "Once done it would
have carried us for one generation only."

Why would it have carried the industry for one
generation only?

A. I believe at the time that the specs were very
challenging to make work at the 200 megahertz speed,
and if we spent a lot of effort and made them work at
200 megahertz, we'd basically double the performance of
SDRAM from 100 to 200, but since they were so hard to
make work at 100 -- actually I mean at 200, we thought
scaling it beyond 200 would not work without going back

For The Record, Inc.

Waldorf, Maryland
(301) 870-8025



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

4816
through and doing a major infrastructure change to the
system, modules, connectors, so on.

Q. Now, in the last part of that sentence relating
to DDR SDRAM you describe the cost to the
chipset/platform to use wider interface.

What were you referring to there?

A. What we're referring to there is the same thing
I mentioned for SDRAMs. If you run into a wall where
the electrical performance will no longer work, you can
always extend the number of devices by adding some
buffers, so essentially you will take electrical
signals and break them up into multiple electrical
signals with less load.

And what I'm referring to here is that we could
go faster potentially with DDR SDRAM by adding some
buffers on the motherboard to break the signals up and
make the timings work.

Q. I see.

And then in the very last part of the item
related to DDR SDRAM you describe that using a wider
interface with the chip -- with SDRAM or DDR SDRAM? Do
you see that?

A. Yes.

Q. And what does that relate to?

A. Basically it was referring to the effect of the
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buffers. What we'd wind up doing is using the buffers
to create a wider memory. You know, instead of 64 bits
it could be a 128-bit memory and use the buffers to
bring them down to the 64 bits that's typical for our
chipsets.

Q. So when you talk about 64 or 128-bit memory,
you're talking about the width of the data bus?

A. Width of the data bus, yes.

Q. Now, describing RDRAM, vyou state at the end of
the paragraph relating to RDRAM that it had a leader
that had an interest in making the platform work rather
than just a DRAM.

What were you referring to there?

A. When we worked on the DRAM vendors, we found
across the board that they're most concerned about
making the DRAM devices and they were used to providing
the DRAM device and the data sheet for the DRAM device,
and it was up to Intel to figure out how to use that
DRAM device in the system.

So we not only had to design the chipset, but
we had to design the interconnect between the chipset
and the DRAMs, which would be the modules and the
motherboards.

One of the attractive things of Rambus was
that they worried about the whole solution. They
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didn't just worry about the DRAM part. They saw the
channel as a critical part of the solution, and the
design trade-offs were not just made for the DRAM
device but the DRAM device and the channel and the
chipset.

Q. Now, going back to page 3 of RX-904, the next
bullet says, "Choose a path (road map) with sufficient
lead time and communicate (spec)."

What does that mean?

A. What we wanted to be able to do was to choose a
path for us and the DRAM industry, and by "road map" we
mean not just one step, we mean several steps that we
can communicate so that the next step is a precursor to
the following step, and so on.

And we wanted to do so with sufficient lead
time to allow the DRAM industry and Intel products to
react. It typically takes two to four years to do
something new in the DRAM industry and something
similar to do something new in the chipset, depending
on the amount of change.

So for us to decide what technology to use
with the two to four-year lead time was pretty
important to both sides of being able to implement
their parts.

Q. Why did it take two to four years to do this
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kind of change in the DRAM industry?

A. Basically it's the latency for designs. The
two-year number comes from trying to just take an
existing design and trying to speed it up.

If you try and take, for example, an SDRAM,
try and speed it up from 66 megahertz to 100 megahertz,
you have to go back through your designs very
carefully and look at all the speed paths, try to
figure out how to make it go faster, and synchronize
that with one of the shrinks they would normally do
for a new-generation process technology, and that
process typically takes a couple years to get right
and to go not only to design but to validate and make
ready for volume shipments.

If we're doing something quite different, as
in the RDRAM case, 1t can be longer.

Q. So that's where the four-year number comes
from?

A. Yeah. And that one would be a little bit
faster than four years because they had a previous
technology which we were extending, but it was more
complicated.

Q. When you say a previous technology you're
extending, what were you referring to?

A. Referring to the current and base RDRAMs.
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Q. And what do you mean, you were extending
concurrent RDRAMs?

A. What we mean is that the base electrical
interface, that the concurrent RDRAMs was preserved in
the move to direct RDRAM. We changed the voltage from
2.5 volts to 1.8 volts, but the basic structure of the
I/0 didn't change.

And the protocol for concurrent RDRAMs and the
protocol for direct RDRAMs was actually quite different
in that in the concurrent RDRAMs there was a multiplex
protocol and used one set of signal lines to transfer
addresses and data, and in direct we actually changed
that to have a separate set of lines for address
commands and a separate set for data.

So we made some changes, but we preserved the
basic electrical infrastructure.

Q. Now, when you were involved in evaluating the
DRAM technologies in late 1995, were you evaluating
direct RDRAM or concurrent RDRAM?

A. We were actually evaluating concurrent RDRAM.

Q. And what was Intel's role in the development of
direct RDRAM?

A. That was our development agreement or contract
with Rambus, is our conclusion from concurrent RDRAM
was that the technology had the ability to meet our
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goals, but the concurrent RDRAM didn't. So we had to
define the new technology, which turned out to be
direct RDRAM, and we wanted to jointly develop it with
Rambus, make sure that meets the needs of the PC.

Q. If you would turn to page 8 of RX-904.

The last bullet on that list says, "Proven
ability to transfer compatible designs."

A. Yes.

Q. What does that mean?

A. That means that Rambus in the past with their
base and concurrent RDRAM technologies had worked with
several of the DRAM vendors in the industry and
successfully taken some of the designs to production.
There were production in Nintendo game machines and
several other smaller applications.

So our confidence they were able to do a
design, take it to the DRAM vendors, get through the
design validation was higher.

Q. Now, does this describe the importance of
the -- I'm sorry. Strike that.

Was Intel concerned about the ability of Rambus
to relate well and work well with the DRAM
manufacturers?

A. I'm trying to think back now. At this time
maybe we were a bit concerned about it, but I don't
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think it was a primary concern at all. Because the
experience that we had talking to DRAM vendors that had
used Rambus technology in the past, they spoke pretty
well of it. There didn't seem to be issues.

Q. Okay. Now, do you have an understanding of the
meaning of the term "revolutionary" as it pertains to
the DRAM industry?

A. I believe so, yeah.

Q. And what's your understanding of that term?

A. "Revolutionary" is a term used to differentiate
between evolutionary. Evolutionary typically means
taking the existing standard and extending it in some
way.

So SDRAM was perceived to be somewhat
evolutionary in that it preserved the same pins as the
old EDO memory but added the clock. DDR is perceived
to be evolutionary in that it added some strobes for
the data bus but preserved most of the paradigms of
SDRAM.

Revolutionary talks about wholly different
technologies. You know, the wvarious versions of
Rambus were perceived as revolutionary because they
didn't look anything like previous ones. They had
different electricals, different protocols, and so on.

Other revolutionary approaches were like
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SyncLink, which never made it as a standard, but it
was also proposed and important to JEDEC, and it
didn't look like any of the previous SDRAM or EDO
devices.

Q. So your understanding at the time was that
RDRAM was a revolutionary device in the memory
industry?

A. Yes.

Q. Did you have an understanding of whether RDRAM
was chosen by Intel for nDRAM because it was
revolutionary?

A. 1It's hard to answer that yes or no. We felt
that we needed something revolutionary in the sense
that to try to meet the performance goals we had was
going to be hard, to try to meet the performance goals
and get scalability beyond that was even harder, and
the real chance that we had to do that was to pick a
revolutionary technology.

The problem with revolutionary technologies is
they're risky. They take a lot of work to get right
and time. You have to go through multiple iterations
typically.

So to kind of balance that, one of the
attractive things of Rambus or something like the
SyncLink was that they hadn't implemented parts of
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their technology in base and concurrent RDRAM.

So we looked at this as a revolutionary
technology from the point of view that we could get
the benefits from it but evolutionary in the sense
that we could rely on their past experience working
with DRAM vendors to build the base and concurrent
generations.

Q. If you would turn to page 9 of RX-904.

The title of this slide is Overview of
Contract.
What contract does this refer to?

A. This is referring to the contract we signed
with Rambus in November of '96, which started the joint
development effort of direct RDRAM.

Q. If you go to the bottom of the slide, it
states, "Overall system royalties is maintained at
supportable level."

What does that mean?

A. It means basically one of the concerns we had
in choosing the technology that had a third-party
company chassis (phonetic) with it was if we were to
ship a lot of chipsets that support the technology we'd
put them in a very powerful position. We wanted to
just make sure we had taken care of the aspect of that
compared to royalties, so one of the clauses in our
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contract basically said once this technology is in
volume, the royalties beyond 2 percent would be
provided back to Intel.

Q. Now, if you could turn to the next page of
RX-904.

The second bullet on page 10 of RX-904 states,
"Rambus to do the majority of industry enabling." And
then it lists DRAM vendors, ASIC vendors, connectors,
clocks and testers.

First of all, what do you mean by "industry
enabling"?

A. With any technology, like Rambus, there's a
whole bunch of supported technologies that are needed
to make it applicable. Not only do we need DRAMs, but
we need modules, connectors, channels, clocks to drive
the DRAMs and testers to test the DRAMs and modules.

Q. And why was Rambus expected to do the majority
of the industry enabling-?

A. Because they had told us at the time we were
working out the deal that was their job, their role,
was to try and make the technology available to
multiple people in the industry, and they looked at
themselves as doing the designs with DRAM vendors,
providing them the means to test the designs. They
wanted to take care of the connectors and clocks as
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well, and they would also take the controller side of
the design to any ASIC vendors that wanted to implement
this as part of the deal.

Q. Now, what does ASIC refer to?

A. ASIC refers to the controller side, so Intel
would do the chipset for our products, but if anyone
else wanted to do a controller for a different product,
they typically would go to the ASIC vendor to get the
device abrogated, and Rambus said that they worked with
ASIC vendors and they would enable them to develop
RDRAM controllers that could be used by these other
vendors.

Q. Do you have an understanding of what
constitutes industry enabling with respect to the DRAM
manufacturers?

A. Yeah. Actually I think I went through that
before. But basically it means going out and working
with them to understand the limits of their technology,
the benefits of their technology, trying to figure out
what you want them to do, and then working back and
forth to try and figure out how to get them to use the
technology to the best of their ability and to take
back issues and try and fix them elsewhere in the
system.

So it's a relationship where you try and take
For The Record, Inc.

Waldorf, Maryland
(301) 870-8025



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

4827
your target, try to get them to build your target,
where they have problems building your target come back
and try to move your target around, so it's a
give-and-take relationship.

Q. Do you have an understanding what constituted
industry enabling with respect to connectors and
clocks?

A. More or less the same thing. Although in those
cases it was much easier in that they basically wanted
to know what the specifications they needed to get were
and that they'd just go do it.

So in those cases it came down to writing
clear, crisp what the connector needed to be, the size,
the pin count, the, you know, specifications for
insertions, et cetera, electrical parameters for the
connector, and then let the connector vendors go away
and try and implement that.

Likewise for the clocks, give them the
specification of the frequency, the drive strength, the
jitter, all the parameters that were important for
them, and then they'd go implement it.

Q. And what constituted industry enabling with
respect to testers?

A. Actually I wasn't involved as much there, so I
don't know all the intricacies and details, but for the
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most part it's giving them a direction in terms of what
the speeds are going to be in the future, when they're
going to be important and what are the critical
parameters they needed to test to make sure they got
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Q. And why is it important that there be testers

that are capable of testing DRAM?

A. Because the DRAMs are going to go into

high-volume production and achieve a quality metric,

they have to test them, and one of the key things for a

high-speed interface is testing,

and what we're doing

with Rambus was way beyond what they are currently

doing with SDRAM, so we knew that the testing

infrastructure would be different.

Q. Now, if you'd turn to page 13 of RX-904.

And that's a slide entitled Key

Messages/Issues.

Is that like a summary slide?

A. Yes.

Q. The last major bullet says

development challenging."

"technology

What does that refer to?

A. That means after we signed the contract and

started to dig into some of the details beyond the

basics of what direct RDRAM needed to be,

we saw there

were some 1issues that needed to be solved that had a
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lot of work left to do.

Q. I'm sorry.
A. I was going to say it wasn't all done as we
hoped.

Q. And what kind of work had you discovered you
needed to do?

A. The biggest issues turned out to be the
packaging of direct RDRAM. The original concept
proposal by Rambus was something referred to as chip
file in which individual DRAMs could be inserted to a
set of rails that attached to just some pads on the
motherboard. And after a more thorough mechanical
evaluation of that approach, we didn't think it was
producible in high-volume manufacturing, so we had to
come up with a different way to package these
high-speed devices for the system.

And the other key area we found was the voltage
level. The original proposal was to try and do a
3.3-volt device with a 2.5-volt I/0, and after some
analysis, we concluded that the power the device
consumed would not be acceptable to our systems and the
I/0 we were concerned would be too high a voltage for
some of our feature process technologies, so we had to
drop both voltages to 2.5 volts at the core and
1.8 volts with the I/0, and that proved somewhat
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challenging because it was the first time the DRAM
vendors would have to implement a technology with the
low voltages.

Q. Now, you're referring to two different types of
voltage, voltage for the core and then voltage for the
I/0.

What is the difference between those two
voltages in terms of what they're used for?

A. The core voltage is what's used by the DRAM for
the internal core device or the memory storage cells,
and the I/O voltage is what's used on the interface for
the signals that go out of the package.

Q. So the core voltage is sort of the power cord
for the DRAM?

A. Yes.

Q. Now, the first major bullet says "Package POR
not yet established."

What does POR stand for?

A. 1It's plan of record.

Q. And what does that mean?

A. That basically means what I said earlier about
the chip file, is that the original thought was chip
file would be the packaging used for direct RDRAM and
we concluded that it would not work and so we needed to
find something. We had no specific plan that we were
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going to be able to bet the project on at that point.
We had work to do.

Q. I see.

Now, two bullets -- actually three bullets from
the bottom you state "Industry enabling less than
expected from Rambus."

What did that mean?

A. I'm trying to think back now.

You know, it's hard to state exactly what this
meant. What we learned over time kind of grew, but I
think at this point what we're referring to is the
design package Rambus gave to the vendors initially was
perceived to be a good deal. They could take this.
They could implement it. It was a pretty refined
process.

After we signed the deal and spent some more
time with the DRAM vendors and went into details, we
found out that the design package that Rambus provided
was actually pretty generic and most of the vendors
had to take the data from there and reimplement it
using their tools and technology, so it was quite a
bit more work on their part than we initially thought.

We also understood Rambus provided a lot more
support to the DRAM vendors and in the way it was
played out is they were trying to support to one, maybe
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two vendors, and the rest of the vendors would take
their package and they're pretty much on their own to
implement it.

Q. You say the package technology that was
provided to the DRAM vendors -- did you say that was
pretty generic?

A. Yes. In the sense that they took a DRAM
technology that was a combination of several of the
vendors' technologies, tried -- did their design on the
more generic technology, and then provided a design
package to the vendors, allowing them to take it,
translate it and tailor it to their technology.

Because all the DRAM vendors' technologies were not the
same, similar but not the same.

Q. Okay. So when we're referring to technologies
with respect to DRAM vendors, what do you mean-?

A. Process technologies.

Q. So their ability to make the DRAMs?

A. Well, no. I mean the actual physical process
technology that they use to lay out the transistors on.
The characteristics of the process technology, the
speeds of the transistors, the, you know, leaks of the
transistors, the capacitance of the transistors, is not
all identical.

0. I understand.
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When I read you that bullet relating to
industry enabling, you said back in this time period
you're trying to understand what that meant.

Did this term or this phrase mean something
different over time?

A. Industry enabling?

Q. Yeah. With respect to the industry enabling
being less than expected from Rambus.

A. Well, "industry enabling" is a more generic
term with this interaction. I think what this refers
to is, as we go back and we look at how much
interaction was required to do something like an EDO
memory, it was somewhat minimal. We just had to talk
about some of the key specs and agree and everyone did
their designs.

With SDRAM we did a lot more details. We had
to not only do the key specs, but we had to look at
some of the key functions and we had to actually
provide standard layouts for the DIMM modules.

As we went into the next-generation RDRAM, we
expected the standardization to be much more difficult
and require us to not only provide the standard
channel DIMM layouts but to provide standard modules
for the DRAM vendors to implement in their DRAMs in
the high-speed I/0, and so the perception here in what
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we were expecting Rambus to do was provide DRAM

vendors with designs to do the high-speed interfaces

and to work with them in the same way we talked about

enabling in the past, which meant a fairly tight

relationship, to translate whatever their generic

design would be, Rambus, to the vendors' specific

requirements.
So the
more effort on
happen in DRAM
being given to

having to do a

bottom line is we were expecting a lot
Rambus' part to make those designs
vendors as opposed to a design package
the DRAM vendors and the DRAM vendors

lot of the work on their own.

Q. I'd like to show you a document that's been

marked for identification as RX-1532.

Can you identify this document?

A. Yeah.
Q. Is this

e-mail earlier?
A. Yes.

Q. Do you

the same Kathy Garchow who sent you an

know how Ms. Garchow came to the

information that she sent to you in this e-mail?

A. I'm sorry. I missed your question.

Q. Do you
information tha

A. Well, i

know how Ms. Garchow came to the

t she sent to you in this e-mail?

t says here it's a summary of the
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one-on-one with Pete MacWilliams, so basically I
agreed to meet with her, and I think we met for a
couple hours, and she had lots of questions about what
happened in the RDRAM experience and what the timeline
was, what the issues were, what the benefits were.
She took a bunch of notes. I believe this is
her playing back to me what we talked about.
Q. I'd like to ask you a few gquestions about the
timeline that starts in the middle of the first page.
Now, the first bullet is 0395, and about what
calendar period is this referring to?

A. Q3 is calendar years, so it's July through

September.
Q. I always have some trouble with that. Sorry.
The third and fourth bullets state: "Up to

this point in time, memory vendors were strictly
focusing on lowering costs and increasing density.
Intel felt the memory vendors needed to get more
focused on increasing access speed."

Did you have an understanding, based on your
experience of working with the DRAM industry, of why
the vendors were focused on lowering costs and
increasing density rather than focusing on increasing
the access speed?

A. I think over time that businesses tend to do
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that. If we look back to the past thirty years, DRAM
technologies advanced very quickly. The density has
been the primary driver. As new process technologies
come on-line, they're able to take the devices, shrink
them, provide lower cost per bit, and the business
model that they work on is pretty much driven by that.

They lived with fast page and EDO memory
several years just going through successive strengths
trying to improve the density.

Q. Would you go down to the bullet that starts
January 1996. It states, "Met with Rambus and memory
vendors to begin next level of engagement on RDRAM."

What constituted the next level of engagement
with the memory vendors on RDRAM?

A. Well, basically at that point, January of '9¢,
would be right after we made the internal decision as
to the direction that we thought was most promising.
We chose the RDRAM path. Now we had to go flesh out
the details and figure out if we were to redefine a new
standard direct RDRAM would this be something that we
could get accepted based on the relationship with
Rambus and is this something the memory vendors can
actually build.

So we started this in January.
Q. So after choosing RDRAM as the direction you
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wanted to pursue, you went back to the industry and
talked to DRAM vendors about that choice?

A. Yes.

Q. And what were the DRAM vendors telling you
about RDRAM at the time?

A. At the time they were -- there are actually
multiple accounts. There were some that were fairly
enthusiastic about that; some that were more lukewarm
in the sense they didn't really care, they just wanted
to know which way we were going; and there were some
that didn't like it.

Q. Now, if you turn to the next -- I'm sorry --
just the very bottom of the first page.

The subbullet states: Toggle happened when
volume hits, the memory vendors migrate to the highest
volume -- I'm sorry —-- migrate the highest-volume
memory to the new processes first, therefore giving
cost advantage.

Do you have an understanding of what's meant by
"toggle" in that bullet?

A. Yeah.

Q. What does that mean?

A. What it means is the transition of volume from
one standard to the next.

So what we're referring to is the fact the DRAM
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vendors, for operating reasons, typically will shrink
their highest-volume parts first, and therefore those
parts have an advantage because they get the process
technologies, the best cost structures first, it's in
their economic interest to do so.

And i1if you go to the statement above, we'd
actually changed our cost target based on the
discussion with Rambus to say we want to hit a
5 percent delta over the current high-volume technology
on an even technology basis, meaning the
same-technology-to-same-technology comparison. And we
believed that with the 5 percent difference, that once
the volume of RDRAM was high enough that the vendors
could start shrinking those parts first, that that
would overcome the 5 percent and it would become a
nonissue.

Q. Now, the second page of the document, at
December 1996, the timeline states that Intel
communicated to memory vendor that it had chosen RDRAM
and signed a license with Rambus.

Do you see that?

A. Yes.

Q. The bullet below that states, "Intel made
decision not" -- and "not" is all caps -- "to negotiate
a contract for the memory vendors but did add

For The Record, Inc.

Waldorf, Maryland
(301) 870-8025



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

4839
conditions into the contract to help the industry" and
then in parentheses "limit royalties."

What sort of contract was Intel contemplating
that it would negotiate for the DRAM vendors with
Rambus?

A. I'm not sure I can go into specifics of that,
but let me tell you what the business concern was and
how we responded.

The concern was that Intel chose a technology
where there was a lot of volume behind the technology
and that we might be putting Rambus in a very powerful
position with respect to their contracts in the DRAM
industry.

And so at one point there was discussion of
whether we needed some sort of a blanket contract or a
boilerplate contract that everyone could sign up to at
a minimum to make sure there was not a problem with
people signing the Rambus contract to provide Rambus
DRAMs. For various reasons. In the end, we chose not
to do that. We just put the clause in our contract to
effectively limit the royalties once the technology
went to volume.

Q. How were royalties limited once the DRAM went
into volume?

A. Our contract basically said that once the
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technology was in volume, royalties in excess of
2 percent on the DRAMs would come back to Intel,
meaning that Rambus would have no motivation to charge
more and we had no motivation to collect them, so I
think basically that effectively set them at
2 percent.

Q. Below -- right below that, the timeline states,
"In retrospect, this was a mistake... Rambus took
advantage of the memory vendors."

Was this your understanding of whether it was a
mistake for Intel to have not negotiated the contract
for memory vendors?

A. I don't recall exactly, but probably. It was a
mistake in the sense that what we did didn't work.
There was enough ways to get around the language in our
contract to charge higher royalty rates before the
technology hit volume.

We'd heard back from several DRAM vendors who
were not very happy with Rambus that they charged them
quite a bit more initially, and so basically that's a
reflection of the fact that we heard back from DRAM
vendors things that we had not intended when we put the
original deal together.

Q. Now, what do you mean, they were charging quite
a bit more for royalties than 2 percent?
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A. I don't know exact numbers, but they were
2-1/2-3 percent maybe, so they were, you know,
50 percent more, somewhere in that ballpark. I'm
guessing, but they were not specific. But when we
said there was a 2 percent number, they were paying
more.

Q. Is that what you meant by or what you
understood that she meant by "Rambus took advantage of

the memory vendors," that they charged more money?

A. That was -- that's one of the key areas. I
think the -- yeah, in this context that's what it was.
Q. I'm sorry. Were there other areas that you

were thinking of?

A. I think, yeah, in general we heard back from
the DRAM vendors many times that Rambus was taking
maximum advantage of their position. They were
charging higher royalties for lower volumes.

They were charging for validation, which we had
not assumed, and in fact they did stop that once we
found that out.

They were charging to have Rambus engineers
come and help them port the design, which was not part
of our arrangement, and they did stop that as well.

But the idea that we didn't have some blanket
agreement in terms of how Rambus would work with the
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DRAM vendors to implement our DRAM standard per this
joint development agreement we perceived as a mistake.
We should have tried to treat this as much more of a
level playing field instead of trying to set one cap

and let the DRAM vendors individually deal with

Rambus.

Q. In the -- next there is a bullet that says
"1H97." That stands for first half of '97; is that
right?

A. Yes.

Q. Below that is a bullet that states "worked with
DRAM vendors... die size; package technology,”" and then
it states the first major issue with Rambus was the
chip file package.

Was this the package issue you described

earlier?
A. Yes.
Q. Below that is a second major issue and it says:

"Rambus said the product could be achieved with .3u
technology, Intel said .25u technology, and today we
are at .18u and still not hitting cost/die size
targets."
First of all, what does .3u mean?

A. It's .3 micron, which is a critical dimension

that's usually used to identify process technologies.
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Q. What was Rambus saying when it said that the
product could be achieved with a .3 micron technology?

A. Well, they believed that they could design an
interface, a DRAM interface, that would run at
800 megahertz in a .3 micron technology, which was the
technology back in the '96 time frame.

0. So I understand it, as the number gets smaller,
that's a more advanced technology?

A. That's correct.

Q. What was the problem with the technology being
at .18 micron and the industry still not hitting its
cost and die size targets?

A. Basically it was Jjust -- well, one assumption
first is that when we go from .3 to .25 to .18, the
dies all shrink, but because of the smaller dies and
better process technologies, the speed also is assumed
to increase. Historically that's always been the
case.

And we were concerned here because Rambus had
made the statement to us during the first part of the
deal which indicated they could implement an 800-meg
transfer on .3 micron technology with a 5 percent die
delta and we were looking at .18 micron technology in
this time frame, which would have been '99, and they
still weren't hitting the 5 percent mu yield and they
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still weren't hitting high yields at the end.

Q. The next bullet states, "Realized at this time
that the enablement would take much more effort from
Intel than originally forecasted."

You were describing the enablement before.
What effort was required from Intel?

A. At this time I think the major part of the
effort was believed to be the packaging solution, the
fact that we had to move from chip file to RIMMs.

Q. Now, if you look at the second bullet under the
second half of 1997, the timeline states, "Tried to get
Rambus to pay for the enablement areas which we
believed they signed up to support and did not."

And these were the enabling -- enablement areas
you described earlier on?

A. Yes.

Q. In the first half of 1998, the first bullet
states that memory vendors said that they did not want
to do PC133 and no lower voltages, but by the middle
of '98 they become more positive on PC133.

What was the importance of the attitude of the
memory vendors toward PC133 to Intel?

A. Well, at the time we actually looked at PC133
multiple times through the years, and what this is
saying is that we went out in the first part of '98 and
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asked again are they interested in doing a slightly
faster SDRAM and/or doing a lower-voltage part based on
mobile requirements.

At the time they told us no, don't do it.

They were concerned that they had already optimized
their die for PC100 or 100 megahertz speeds and the
yields for 133 would not be very good and the effort
to redesign the dies to get the yields up to 133 would
take some effort and they wanted to spend their effort
doing RDRAM designs and driving cost out of the PC100.

Q. Well, did that attitude have an impact on
Intel's decision to support PC133?

A. 1Initially, yeah. In '98 when we asked them, we
were actually looking at doing this possibly maybe for
a mobile part or for a low volume -- excuse me -- a
low-price-point part where we could restrict the four
DIMM assumptions we talked about earlier to two or
three.

So we were out there seriously asking them does
this make sense, and they did not like the idea of
lower voltage and/or higher speed because of the need
to do a new design.

Q. I think we described -- we talked a little bit
about the four DIMMs and what the importance of that
was to your customers.
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What was the impact of having multiple DIMMs or
having four DIMMs rather than three or two on the DRAM
designs?

A. On the DRAM designs it didn't have much of a
direct impact. On the I/0 interfaces on the DRAMs it
would.

If you look at the I/0 interfaces between the
chipset and the DRAMs, you have a connection in the
motherboard and some stubs that go off in the wvarious
modules, and all the interconnect board and the
subsystem modules creates some timing loss, SO as you
increase the number of modules and the number of loads,
you have more timing loss. If you want to run higher
speeds, you have to have less modules for a given point
in time or technology.

So the design of the DRAM to a 133 would not
change dramatically, but the design of the system to
use the 133 would have to.

Q. I see.

You used the word "stubs." Is that a
specialized term?

A. Actually it's a pretty standard term in the
electrical area. A stub refers to the fact that the
line does not have a start point, the driver, and the
endpoint, the receiver, but it actually has multiple
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receivers, and the receivers have little visual stubs.

So you can envision a chipset has a line going
all the way down through this array of DIMMs and each
DIMM connector at the connection of that line goes up.
Those connections are maybe one to several inches
depending on the signal and they represent stubs
(indicating). Electricals are very difficult to manage
at high speeds.

Q. And the next bullet states, "Worked out
packaging and I/0 voltage issues, but cost target
remained a major concern."

You described the I/0 voltage issues previously
I think; correct?

A. Yes.

Q. In the second to last bullet for the first half
of '98, the timeline states, "Architecturally the costs
were not comparable: four independent banks in SDRAM
versus 16 dependent banks in RDRAM... overhead due to
the redundancy cost and the interface."

What's the importance of the number of banks to
the cost of the DRAM?

A. Well, in this case -- let me go back one step
and just supply what happened to create 16 banks.

One of the key issues was to create with RDRAM
was the amount of bandwidth we need into the core of
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the DRAM device was much higher than what they were
doing with SDRAMs. So we couldn't just take an SDRAM
core and use 1it.

Rambus came up with a technigque to use the same
basic core, turn it on its side, and the result of that
was we got 16 dependent banks, "dependent" meaning one
bank would have actually shared some of the circuitry
with adjacent banks.

So in the SDRAM the four banks are completely
independent and can be accessed independently. In the
dependent bank case, we'd actually have to restrict the
accesses so we'd never access adjacent banks.

And at the time we made a decision to go with
independent banks, the comparison that Rambus and the
DRAM vendors provided us showed little to no overhead.
And as they actually implemented it and they started
adding redundancy, which is a technique in DRAMs to add
extra storage cells and then in a test if they have bad
cells they can actually swap out good ones for bad ones
and they can save the die as opposed to throwing it
away, when they started adding redundancy, the core
sizes started growing.

The importance of banks in redundancy is each
bank needs more redundancy structure, so because we
have more banks, the amount of redundancy needed to get
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the same amount of coverage for manufacturing was
higher and the result of that was, you know, much
larger core size in fact than when we did the original
analysis back in '97.

Q. You referred to swapping redundancy and
swapping out bad DRAMs. Is that used -- does that use
fuses in any of the DRAM --

A. Yes, it was.

Q. Why was the cost target a major concern at this
point in the first half of '987?

A. From our point of view, we couldn't really
affect how DRAMs are priced because that's an issue
between the customer and the DRAM vendors, but the one
thing we could have a lot of effect on is what the
basic cost structure was.

It was pretty important for us to try and keep
the cost structure of the new technology with the
original goal was the same as SDRAM, and I think we
moved it to the 5 percent number after working with the
vendors and Rambus, but we wanted to keep it very, very
close so that the DRAM vendors had the flexibility to
price the DRAMs in the same ballpark as the existing
volume DRAMs without losing money.

We wanted them to basically make the same
amount of margin on these devices or more than they had
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in the previous devices.

Q. Why was that important to Intel?

A. I think it was important to Intel because for
the -- for the DRAM vendor to be motivated to build a
new technology, they had to see a way to make money at
it. And if new technology costs a lot more money and
they couldn't sell it for a large premium so they can
make up the cost difference, they wouldn't make money.
And if they couldn't sell the new technology at a cost
pretty close to the old technology once it got in
volume, we couldn't see how the market would
transition.

Q. In the second half of '98 the timeline states,
"First saw product in June."

What does that refer to?

A. It means the first samples, the first RDRAMs
showed up in June.

Q. And the third bullet of the second half of '98
states: Set up good process to make technology work
but did not focus enough on how to break it.

What does that mean?

A. That refers to our own development process.

If you look at the bullet above -- or actually
the last bullet in the first half of '98, it says we
built three test chips, two test boards, did thermal
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and electrical analysis. And I think part of the
problem of trying to do three test chips, two test
boards is we had limited resources.

We got to the point in each one where we were
able to make the key things work, but we didn't have
the time or resources to go in and try to figure out
how those things would break, so trying to apply all
the boundary conditions, do all what we call
margining, where we vary the voltage, wvary the
timings, try to create all the worst-case conditions
that the technology is likely to see over its life and
try to figure out where its weaknesses are and go fix
those.

We didn't do enough of that.

Q. Two bullets below that it states, "Electrical
side created several issues which were found late in
the process."

What did you mean by that -- what was your
understanding of what "electrical side" means?

A. It means that the -- you know, actually later
in '99 we had several issues we uncovered with the
channel itself, so the silicon of the controller and
the DRAMs were okay, but we found some of those
boundary cases on the channel which weren't okay. And
we had errors that would show up like once every few
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days or once a week that we'd have to capture, track
down and fix.

Q. Now, you referred to a channel. What is a
channel?

A. The channel is the connection between the
chipset and the DRAMs. 1It's the physical traces on the
motherboard and the modules.

Q. Sometimes is that called a bus as well
sometimes?

A. Yes.

Q. And what did "late in the process" mean?

A. It means that we expected these things to have
been sorted out way back in the time where we had test
chips or even before we had our direct RDRAM and that
Rambus had experience with this channel in previous
generations and we were actually surprised to find
issues popping up in '99 that were still related to the
channel.

Q. What was the effect of the electrical issues on
the adoption of RDRAM by the industry?

A. Actually, it was pretty significant. We had to
delay the launch of our first product twice because of
these electrical issues. The first target was I
believe June '99 and we had a whole bunch of them that
we found in the first part of '99 which caused us to
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delay that until October. And then just before the
launch in October we found one more which caused us to
delay to November.

The DRAM vendors were preparing for launches
and had built a lot of RDRAMs for the June launch
before we found the problems and were left holding a
lot of RDRAMs, and having built a bunch assuming the
October launch wasn't as big of a problem then because
we did launch it in November, so there was a month
delay, but the first one was a pretty big deal to some
of the vendors.

Q. You referred to the first product. What was
the name of that product?

A. The first product was the 820.

Q. Was that also sometimes known as Camino?

A. Yes.

Q. There's a note below that bullet describing:
What we believed the agreement between Intel and Rambus
was regard bringing the product to market.

Do you understand who the "we" was in that
sentence?

A. I'm sorry. Oh, okay.

The "we" here is Intel.

Q. I'm sorry?

A. Is Intel.
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Q. Below that is a subbullet stating, quote,
"Rambus focus: Modules, RACs (interface to chipset)
and working with memory supplies/channel."

What was your understanding of Rambus'
responsibilities regarding the implementation of
RDRAM?

Well, actually -- first of all, what is a RAC?

A. A RAC is the interface in the chipset to the
RDRAM channel.

Q. Below that is a statement: "The only thing
that Rambus did well was the RAC."

What was your understanding as of November
of '97 of Rambus' performance in the implementation of
RDRAM?

A. As of November '977?

Q. Yes.

A. This is a comment back in '98.

Q. I'm sorry. Actually in November of '99.

A. Okay. Well, let me address this comment. I
think, you know, we were very pleased with the way they
worked with Intel in doing RAC designs for our
chipsets. They did designs. Our engineers worked with
their engineers and the designs were very good. We had
no issues, no complaints. It was a very good
experience.
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The concern part here was the memory suppliers,
at least many of them were coming back to us with
issues of one form or another. I think we went through
some of those earlier. The channel. We found a lot of
issues in the channel that we thought were already
wrung out but led to the delays in our product. We had
not spent a lot of energy on that, actually largely
because we thought that was already done.

And the other comment in this line was modules.
We were assuming that -- Rambus had acknowledged at one
time that they were going to implement the RIMM modules
needed for the direct RDRAMs, and I'm not sure exactly
when, I think it was late '98, we concluded that it
wasn't going to happen, that the designs they did were
coming too slow, they needed too much work, they
weren't going to meet production and we were not
confident on that, so we actually gathered up a team

and did them ourselves.

Q. Did the

A. Did the RIMM modules.

Q0. RIMM is what?

A. I'm not sure if it means anything. RIMM is a
term used to talk about the memory module the RDRAMs
sit on and that unit plugs into the connector.

Q. So it's like a DIMM for SDRAM?
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A. Like a DIMM for SDRAMs, yes.

MR. DAVIS: Could we take a break in the next
10-15 minutes?

JUDGE McGUIRE: Sure. We'll take off for ten
minutes.

I want to inquire, are you going to go through
each and every line on this document and ask him his
understanding on it?

MR. DAVIS: No.

JUDGE McGUIRE: Because I'm a little concerned
on where we're going with this.

All right. Let's take a break. We'll be back
in ten minutes.

(Recess)

JUDGE McGUIRE: Mr. Davis, you may proceed with
your inquiry of the witness.

MR. DAVIS: Thank you, Your Honor.

BY MR. DAVIS:

Q. Now, just turning back to the first page of
RX-1532, do you see the statement "three key learning
areas" that's right beneath the summary?

A. Yes.

Q. What was your understanding of the business
aspect, that business aspect of the key learning
areas”?
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A. Our perception when we started to deal with
Rambus was that memory vendors were doing multiple DRAM
technologies that they'd licensed from Rambus. There
are NREs to do the technologies and then royalty
agreements beyond the NREs.

And one of the items we discussed with Rambus
up front and we believed they were motivated to do was
to get out of the mode of turning the technologies
charging NREs for each new type and to get into the
mode of making their money based on royalties.

So our belief was that their motivation would
be to try and see RDRAMs go into high-volume
manufacturing and to make their money on royalties and
to provide a valuable service to the DRAM industry to
do so.

MR. DAVIS: And I actually don't know if my
mike is working at this point.

JUDGE McGUIRE: Well, I can hear you.

Are you having any trouble over there hearing
him from the opposing side?

MR. DAVIS: 1I'll just keep on moving closer and
closer.

JUDGE McGUIRE: All right.

BY MR. DAVIS:

Q. What is key learning areas, what does that term
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mean?

A. It means what we took away from the experience
and we were wanting to apply to the next time we do
something like this.

MR. DAVIS: I see.

I move to admit RX-1532.

JUDGE McGUIRE: Objection?

MR. STONE: No objection, Your Honor.

JUDGE McGUIRE: Entered.

(RX Exhibit Number 1532 was admitted into
evidence.)

BY MR. DAVIS:
Q. We spoke earlier about PC133?
A. Yes.
Q. What is PC133 SDRAM?
A. It's basically SDRAM sped up to 133 megahertz.
Q. When the contract was signed between Intel and
Rambus at the end of 1996, did you foresee that Intel
chipsets for personal computers would use PC133 SDRAM?

A. At the time it wasn't our plan. We saw no
reason. We wouldn't preclude it per se, but we didn't
plan to do it, no.

Q. And why not?

A. Well, because it's most efficient to focus on
one memory technology and put all the energy behind
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standard and at the lowest

cost possible, and because of the four-DIMM constraint

we had for a lot of our products,

we thought, after

PC100, moving to direct RDRAM would be the most

efficient way to use our resources and that of the DRAM

vendors.

Q. Did Intel eventually start to use PC133 SDRAM

with its chipsets?

A. Yes.

Q. And do you have an understanding of why Intel

began using PC133 with its chipsets?

A. It was a combination of things and one of the

key ones was our customers were asking us to do it.

And I think the motivations behind that were

fundamental in twofold.

First, the four-DIMM constraint that I talked

about earlier had gone away because the model for how

PCs were shipped was no longer the same in that a lot

of people were selling PCs directly to end users that

didn't need multiple memory upgrades,

quite fine.

two DIMMs was

Coupled with the fact that the RDRAM prices

were prohibitively high for it to be a waterfall

throughout the entire product line,

have something faster than the PC100,
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afford to use the direct Rambus.

Q. I'd like to show you a document that's been
marked for identification as CX-2527.

And this is an e-mail March 18, 1999 from
Will Swope to a number of people, including you; is
that correct?

A. Yes.

Q. Who is Will Swope?

A. Will Swope has worked at Intel for quite a few
years. At this time I'm not exactly sure his official
job, but I believe at this time he was asked to come
in and take a look at the RDRAM program, try and
figure out from a more strategic point of view if this
is the right thing for Intel to be doing, should we be

looking into other things, and basically as an

outsider come into the program and give us a —-- his
assessment.
Q. So then would you turn to the second page.
A. Yeah.

Q. It says "Minutes/AR Assignments from RDRAM
Review."

Is that the review you're referring to?

A. It was one of them. Yes. He had multiple
meetings and a couple of reviews at that point. I
think this is one of the meetings.
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Q. And at the time that these meetings occurred,
was Intel's chipset design geared to work solely with
RDRAM?

A. Actually on multiple chipsets. In this time
frame we had SDRAM chipsets that supported up to PC100
and we had RDRAM chipsets, both.

Q. And then going forward, were you planning for
personal computers to continue to use PC1l00 as well as
RDRAM?

A. We assumed we'd use PCl100 for a few more years
in the low-end segments, but we assumed for the most
part that those applications would use existing
chipsets in multiple operations, so our new chipset
designs were focused on RDRAM.

Q. Now, did that turn out to be an issue for
Intel, that the higher-end, newer chipsets worked
solely with RDRAM?

A. Yeah. Yes, it did. In that the higher-end
chipsets that work with RDRAM we assumed that within a
year they would move down to lower price points in the
same way the PC100 was going to take the chipsets of
'98 and move down to lower price points.

So the fact that we saw a limited supply and a
fairly high price for RDRAM made us very concerned that
those higher-end chipsets could indeed come down to the
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lower price points a year later.

Q. Now, in this -- in the summary of these
minutes, Mr. Swope says that most aspects of the Rambus
transition have been more difficult than we
anticipated, and he described that.

Then he says, "To that end, we believe that a
strategy that puts our chipset and value processor line
dependent solely on Rambus is no longer viable."

Was Intel planning on putting its chipset and
processor value line dependent solely on Rambus?

A. Over a period of time, yeah.

At the time, we had a product which we
referred to here as Mobile Timna. And this product
was an integration which included the chipset, the
graphics and the CPU in one device. And due to a lot
of benefits of RDRAM technology, low pin count and
high performance, I think it was believed that it
would be an ideal technology for creating that
product.

Basically the substance of the cost that we had
back in the '96 time frame, we thought that after RDRAM
had been in production for a year or so that it had the
ability to come down in price and be competitive with
SDRAM, and therefore we chose the RDRAM technology to
use on the Timna product which we believed would be the
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vast majority of the low-end products and therefore we
were putting our own neck at risk there.

Q. And Mobile Timna worked solely with RDRAM; is
that accurate?

A. Say again?

Q. Mobile Timna worked only with RDRAM?

A. Yes. That's correct. The processor itself.

Now, we did design a translator MTH which took

the -- we designed a memory translator or an MTH which
connected the RDRAM channel from the Mobile Timna to

SDRAMs, so it was a bridge to use the old

technologies.
Q. And that's a mobile -- I'm sorry -- the MTH --
A. Yes.
Q. -- 1is described below here. 1Is that accurate?

It says, "The MTH II is late."

A. Actually MTH II was a second generation of that
product. The first MTH supported only PC100 and the
MTH II was going to support PC133 as well. And that's
the one they're referring to as being late.

Q. Now, was the MTH ever used with Intel
processors and chipsets?

A. Yes.

Q. Were you involved in this RDRAM review? Do you
recall?
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MR. DAVIS: I move to admit CX-2527.

MR.

STONE: No objection.

JUDGE McGUIRE: Entered.

(CX Exhibit Number 2527 was admitted into

evidence.)

BY MR. DAVIS:

Q. Did Intel begin considering at some point what

RDRAMs -- or

what DRAM technologies should come after

RDRAM, direct RDRAM?

A. Yes.

Q. Were you involved in that consideration?

A. Yes.

Q. I'd like to show you what's been marked for

identification as CX-2519.

At the top of the page it says "Memory MRC."

What

A. It's

does MRC stand for?

management review committee.

Q. And what is that?

A. MRC is typically a group of people that meet

regularly to

direction or

Q. Were
A. Yes.
Q. What

review a program and give it some basic
review direction, where we're headed.

you involved in this memory MRC?

was your role?
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A. I was the coordinator of it.
Q. If you look at the agenda on the first page,

starts with Timna memory decision.

Where you describe Timna as mobile, is that the

same thing as --

A Yes.

Q. They're the same thing?

A The same things.

o) What was the memory decision?

A. I'm trying to -- there was actually a couple --

I'm trying to think of the time frame. I think in
the '98 time frame the decision was whether or not to
make the commitment to RDRAM based on Timna.

Q. If you'd turn to page 7 of CX-2519, it says,
"Why renegotiate contract?"

Do you see that?

A. Yes.

Q. Do you know what contract this is referring
to?

A. Yes.

Q. And what contract is it referring to?
A. I think it's the November '96 contract we had
with Rambus.
Q. And then it says "environmentals."
What does "environmentals" mean?
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A. It describes what the situation was at the
time.

Q. The first bullet underneath that says, "Direct
RDRAM ramp has high risk."

Did you believe that direct RDRAM ramp had high
risk at the time?

A. Yeah.

Q. And what was the cause of that risk?

A. Well, yeah, it lists it pretty much here what
we thought at the time, the first point being that we
were hearing a lot back from DRAM vendors and others in
the industry about Rambus and the business interface or
dealings that happened with Rambus and that it was not
very positive. It was pretty much anti-Rambus, as this
statement says.

There was some concern about the Asian currency
crisis. That came and went.

And there was a concern that we had planned a
very aggressive ramp for our first chipset Camino and
that the DRAM industry's ability to build enough of our
DRAMs at a reasonable price to meet that ramp was not
clear.

Q. Now, earlier you described some of the issues
relating to the DRAM vendors' attitudes towards RDRAM
relating to royalties.
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As of March of '98, were there additional
concerns being voiced to Intel about the relationship
between the memory manufacturers and Rambus?

A. Yeah. I think royalties was one of the main
issues they brought up, but there was other issues
regarding IP and the flexibility that they had to use
Rambus technologies in other parts of the product line,
what they I guess would refer to as noncompatible
products.

So actually to step back for a second, it was
fairly rigid what was being asked Rambus willing to
license their IP for use with direct RDRAM only that
met the direct RDRAM specs at least.

So anything that was direct RDRAM that didn't
quite meet the specs for any derivative products that
weren't quite like our direct RDRAM is were precluded
from that deal.

The memory vendors historically are used to
doing that in that they could take out-of-spec parts
and/or do derivative parts, and they work with their
customers to figure out what they want, what they're
willing to accept, and they can do business on that
basis. And some of them were -- some of them came back
to us and said that that was a real problem, that they
couldn't do business that way.
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Q. And what was the problem that they were
describing?

A. The DRAM vendors?

Q. Yeah.

A. That they couldn't take the Rambus technology
and either sell out-of-spec parts where OEMs had
applications that could use them and/or do derivative
parts that didn't exactly meet the direct RDRAM
specifications.

Q. And what are out-of-spec parts?

A. Out-of-spec parts would be parts that do not
meet the data sheet published by Rambus.

Q. And there were people who would want to buy
those out-of-spec parts?

A. Yes.

Q. If you go to the next page, it has the title
What Intel Wants. And the third bullet under the
contract items is: Intel gets the rights to use IP in
competing memory interface.

Do you see that?

A. Yes.

Q. Do you have an understanding of what IP is
being referred to here?

A. Yes.

Q. What is that?
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A. It's the Rambus IP.

Q. Did you have an understanding of what
"competing interfaces" meant?

A. It meant interfaces other than the RDRAM
interface, direct RDRAM interface.

Q. Did you have an understanding of why Intel
wanted to get rights to Rambus' IP for competing
interfaces?

A. I think that was part of a bigger concern we
had, that in working closely with Rambus there was a
lot of their IP that was becoming known to a lot of
engineers at Intel and we were very concerned they were
going to start using this IP probably inadvertently in
many cases in other parts of the product line and we
wanted to try and create a situation where we would not
have IP issues in the future.

It wasn't an intent to use anything at that
point, but we didn't want to have issues in the
future. We wanted to deal with them right then and
there.

Q. Do you have an understanding of when Intel
started thinking about using alternative DRAMs to
replace RDRAM?

A. To replace --

Q. To follow on?

For The Record, Inc.

Waldorf, Maryland
(301) 870-8025



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

4870

A. "Follow on" is a little bit better word there
in the sense that, you know, from day one we assumed
that to be the case. We were looking in '95 for what
the best technology is for the next step and we
assumed that after direct RDRAM and its five-year
window that we'd do the process again, we'd talk to
Rambus I'm sure, we'd talk to vendors in the industry
and we'd make a decision then. There was no
guarantees that it would be a next-generation Rambus
solution. It would be whatever the industry chose to
make it.

Q. Do you have an understanding of when that
understanding was passed to Rambus?

A. I thought it was pretty much up front. You
know, they knew going into the deal that the way we
executed the direct RDRAM program, the way the industry
perceived the direct RDRAM program, would be key to
them being part of the next generation.

Q. You're saying that the way the industry
perceived Rambus would be key to Rambus being part of
the next generation?

A. That's correct.

Q. What did you mean by the way the industry
perceived Rambus?

A. Well, you know, from our point of wview, the
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way that the development was set up is we viewed
Rambus as providing many of the enabling capabilities
that we provided back in the PC100 days, and if done
correctly, they would not only provide designs to the
industry, they would provide validation support,
they'd help vendors get to market more quickly with
compatible parts, and as a result, vendors would
actually do better and make more money and would
appreciate having a third party take on a lot of the
responsibility of solving the
compatibility/interoperability issues that they had to
struggle through in the past.

So what we had hoped for and what we had worked
for actually in the first few years of this deal was to
try and make Rambus a value-added part of this whole
industry infrastructure, DRAM vendors to build DRAMs,
Intel to build chipsets, and Rambus provides all of the
glue to make the enabling pieces work and therefore
they would be perceived as valuable.

Q. And you've been discussing the relationship
between R —-- between Rambus and the DRAM manufacturers.

Did you or any of your colleagues at Intel ever
discuss with Rambus the relationship between Rambus and
the DRAM manufacturers?

A. Many times.
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Q. And what were those discussions about?

A. Basically we were relaying the messages we
were hearing back from the DRAM industry. We were
asking, you know, what Rambus was going to do to fix
this, because it was our belief that unless they could
fix the issues they have with other people in the
industry, unless they could be perceived as a
value-added part of the enabling process, that RDRAM
would be very difficult and beyond RDRAM wouldn't be
possible.

Q. Now, who at Rambus were these discussions held
with?

A. They were held with Bill Davidow, Geoff Tate,
Dave Mooring, Al Roberts.

Who is Bill Davidow?
Chairman of the board.
Who is Geoff Tate?

The CEO.

Q
A
Q
A
Q. And did you mention Dave Mooring-?
A Dave Mooring.
0 And who is he?
A. He's a vice president. He's had several
different jobs but generally been a vice president. I
think he's now the president.

Q. And who is Al Roberts?
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A. He was the vice president of engineering during
the early part of the engagement.

Q. And what were the responses of these people
from Rambus to the conversations that you or people at
Intel had regarding the relationship between Rambus and
the DRAM manufacturers?

A. In most cases they were very concerned about it
and they acknowledged a lot of the issues and wanted to
fix them.

I think some of the responses were also in the
nature that they couldn't do anything to fix them, they
didn't have -- they were concerned about how much
resources and money they had to actually go out and do
some of the things they needed to do in order to fix
these.

So it was kind of they understood some of the
issues, they seemed to be sensitive to the fact that
they needed to fix some of them. We didn't see much
action in many cases. What actions we did see didn't
do much to fix the issues.

Q. What sort of actions did you see?

A. At one point they actually went out and --
well, let me step back a second.

Some of the nuisance issues like charging
people to go provide design help, like charging for
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validation services, they just -- once we pointed out
there was an issue, they just stopped doing that.

Providing some incentives for the DRAM vendors
to ramp, there was a time when they were talking about
providing them some warrants and some value actually
being first to market where they could actually get

Rambus stock and make some money.

Q. Did you say warrants?
A. Warrants. Warrants in Rambus stock.
Q. I see.

A. They did do some of that.

Q. But you said there were instances when you also
didn't see an effort relating to --

A. Yeah. Well, at the end, the DRAM vendors still
were telling us that there was a problem. They somehow
weren't able to take the step to get the DRAM vendors
to perceive them as a key part of the value added to
the industry.

Q. I'd like to show you what's been marked for
identification as CX-2521.

This is a letter from -- to Pat Gelsinger from
Yoon-woo Lee.
Who is Pat Gelsinger?

A. Pat Gelsinger is a vice president of Intel and

during the early part of the RDRAM program he was
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actually the sponsor. He's now the corporate
technology officer.

Q. You said he was the sponsor?

A. Yes.

Q. Of what?

A. The Rambus sponsor. He's the executive sponsor
at Intel.

Q. And what does that mean at Intel?

A. That means he's the vice president who's in
charge of this program. It was initially signed by
Carl Everett. He was Intel's executive sponsor, but he
left Intel about a month or two after the program,
after the contract was signed, and Pat picked up the
responsibility.

Q. And do you know who Yoon-woo Lee was?

A Yes.

Q. And who was that?

A I believe he's the CEO of Samsung. He's the
one responsible for the DRAM business and more, but our
dealings with him have been in respect to the DRAM
business.

Q. Now, if you look at this, the first paragraph
of this letter -- the one below "How are you doing?" --
the last sentence reads: Unfortunately, we are seeing
some difficulties relating to the Rambus program as
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described below.

Do you recall Samsung being one of the DRAM
manufacturers having difficulties with the RDRAM
program in the fall of 19987

A. Yep.

Q. Did the fact that Samsung was describing
difficulties in the relationship with Rambus concern
you?

A. Yes.

Q. Why?

A. Because Samsung was one of the most aggressive
suppliers of new memory technologies and we worked with
them guite extensively in the SDRAM generation and were
working with them in the RDRAM generation.

Q. Do you recall the types of difficulties that
Samsung was having with RDRAM in the fall of 19987

MR. STONE: I would object that the gquestion as
framed calls for this witness to testify as to facts of
what was going on at Samsung. I think all he can
testify to is his understanding based on what Samsung
told him.

JUDGE McGUIRE: Sustained as to that.

BY MR. DAVIS:

Q. Could you describe your understanding of the
difficulties that Samsung was having with the RDRAM
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program in the fall of 1998.

A. Yeah. Back in '98, I think they're one of the
people that were telling us that they were concerned
about the restrictions that they had. They wanted to
be able to sell the out-of-spec devices and do
derivative products.

They were concerned about the amount of
royalties they'd be paying in the long haul as they're
a very large volume supplier of memories and expect to
be a very large supplier of RDRAMs and saw no real
motivation to increase their volumes because the
royalty structure was pretty flat and they wanted to
see that somehow change.

They were also concerned that they were
spending a lot of their resources and energy making the
RDRAM implementations work. They weren't getting as
much help from Rambus as we'd thought, and as such they
thought, you know, they should be somehow compensated
in the whole process or amount of effort they were
putting in.

Q. The first paragraph -- sorry -- the last
paragraph at the bottom of page 1 describes an issue
with the Rambus validation program.

Is that what you were referring to relating to
trying to sell out-of-spec parts?
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Let me read this.

Sure.

- O R,

Which sentence are you referring to?

Q. 1It's really the second sentence of that
paragraph.

A. Yes.

Q. Now, if you go to the second page of CX-2521,
in the second to last paragraph of that page, it says,
"Nowadays, there are some difficulties in investment of
back-end equipment for RDRAM production to support
stable supply of RDRAMs to our customers."

Do you understand what that's referring to?

A. Yes.

Q. What is that referring to?

A. Well, the belief at this point from Rambus --
excuse me —-- from Samsung was that they needed to buy
quite a few testers to test the RDRAM products in the
volumes that we projected.

Q. Was there difficulty obtaining testers, to your
understanding?

A. I think obtaining the testers wasn't as big an
issue as paying for the testers.

Q. What do you mean by that?

A. Well, coming up with money to pay for the
testers and timing their purchase of the testers to the
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exact ramp. They didn't want to buy the testers too
early because they'd have them sitting around
depreciating. They didn't want to buy them too late
because they wouldn't be able to ramp the volume. And
they were also concerned with just the magnitude of the
amount of money they'd have to spend on testers and the
ROI associated with that and whether it made sense to
build that much RDRAM initially.

Q. Do you have an understanding of how much money
they would have to pay for testers at this time?

A. I probably did at the time, but I don't recall.

Q. Did you have an understanding of how much the
testers cost themselves?

A. I don't recall the exact number, but it was --
it was in the $5 million range. You know, it wasn't
hundreds of thousands and it wasn't hundreds of
millions. It was in the $5 million range.

Q. And did you have an understanding of about how
many testers Samsung thought would be required to
produce the RDRAM?

A. Not exactly, no.

Q. Do you have an understanding of the general
area®

A. Well, it was more than one, so maybe to expand
a little bit on that, I think the understanding we went
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into the project with was that the vast majority of the
RDRAM tests could be done on the existing testers and a
very short test for the high-speed interface only would
be done on the new high-speed testers. Therefore, the
amount of volume you could ship with a new tester would
be very large.

In practice, the DRAM vendors didn't do that.
That was okay for low-volume production, but for
high-volume production they wanted a production tester
that could do the whole test, high speed and the rest
of the DRAM core. And that led to this need to buy
more testers, so this was changed.
Q. Did you have an understanding of why the DRAM

vendors wanted to use the tester to test the entire

DRAM?
A. It was just -- it was how their manufacturing
model went. They wanted to have one tester to do

everything. You know, as to why in their model it
didn't work, I don't have a lot of details.

MR. DAVIS: 1I'd like to move CX-2521 into
evidence.

MR. STONE: No objection.

JUDGE McGUIRE: Entered.

(CX Exhibit Number 2521 was admitted into
evidence.)

For The Record, Inc.

Waldorf, Maryland
(301) 870-8025



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

4881

BY MR. DAVIS:

Q. One of the technologies that Intel considered
for nDRAM was the DDR SDRAM in 1995 and '96; is that
right?

A. That's right.

Q. But at the time you didn't think that DDR would
work; is that accurate-?

A. That's correct.

Q. Did there come a time when Intel began
reconsidering DDR at least for servers?

A. Yes.

Q. And why was Intel starting to consider DDR for
servers?

A. Well, two things happened. One, DDR itself was
maturing, so when we looked at it back in the 1996 time
frame, it didn't look like it would work with -- you
know, you can make most anything work if you spend
enough energy and time on it. So if we fast-forward in
time to more of the 1998-1999 time frame, the industry
had done a lot of work on DDR addressing the issues we
saw back in 1996.

Coupled now with the server requirements were
very different in desktop. Desktop, because they want
to have very small minimum memory required high
bandwidth out of memory devices. We wanted to get full
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performance in the minimum size memory.

In the case of servers, they're different.
They typically have very large memory subsystems and
they can get bandwidth without having high bandwidth at
the device, so they can use many devices in parallel,
wide data paths. You know, memory size isn't an issue.
Cost is less an issue.

So we perceived they'd keep using SDRAM for
quite some time and just use wider interfaces.

They were looking for an evolution of SDRAM and
DDR looks pretty good from that point of view.

Q. Do y