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PROCEEDTING S- - - - -

JUDGE McGUIRE: Before we get started this
morning, are there any housekeeping items we need to
take up?

MR. ROYALL: The only thing I want to mention,
Your Honor, is with respect to the in camera motion
that Rambus filed.

JUDGE McGUIRE: That was one of the things I
was going to take up.

MR. ROYALL: We don"t have any objection.

JUDGE McGUIRE: Very good. That was my next
question. Thank you, Mr. Royall.

Is there anything from respondents?

MR. STONE: 1 don"t think so, Your Honor.

JUDGE McGUIRE: Then at this time you may call
your First witness.

MR. STONE: Thank you, Your Honor.

At this time Rambus would call
Dr. Mike Farmwald.

JUDGE McGUIRE: Sir, you may approach and you

will be sworn in by the court reporter.
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Whereupon --
PAUL MICHAEL FARMWALD
a witness, called for examination, having been first
duly sworn, was examined and testified as follows:
DIRECT EXAMINATION
BY MR. STONE:
Q. Good morning, Dr. Farmwald.
A. Good morning.

Q. Would you state your full name for the record,

A. Paul Michael Farmwald.

Q. And where do you presently live?

A. Portola Valley, California.

Q. Where is that?

A. That"s near the Stanford campus.

Q. And what do you currently do?

A. Somewhere between an inventor and an investor,
I sort of do both.

Q. Have you at any time worked for Rambus?

A. Yes, | have.

Q. What was your initial relationship or
involvement with Rambus?

A. It was originally my idea, and Mark Horowitz
and 1 were the founders of the company.

Q. And do you have any current relationship with
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Rambus?

A. 1"m still on the board of directors.

Q. And do you still own stock In the company?

A. Yes, 1 do.

Q. Let me ask you just for a little bit of
background if 1 could.

Would you tell us where you were born.

A. Anderson, Indiana.

Q. And where did you go grow up?

A. 1t"s a small town in northeastern Indiana.
It"s called Topeka, Indiana.

Q. And then where did you go to college?

A. Purdue University.

Q. When did you graduate from Purdue?

A. 1974 Indiana.

1o831i10ong6e University.

For The Record, Inc.Waldorf, Maryland(301) 870-8025



8059
8059

Q. And so you started at Stanford then in 19747?

A. Yes.

Q. And did you obtain a degree from Stanford?

A. Yes. A Ph.D. iIn computer science.

Q. And when did you get that?

A. 1981.

Q. And while you were at Stanford, did you work
solely on getting your Ph.D. or did you do other
things?

A. 1 did other things. 1 worked at
Lawrence Livermore National Lab for actually most of
the time 1 was a graduate student.

Q. And what did you do at Lawrence Livermore?

A. 1 jJoined a project there which was building a
supercomputer. 1 ended up actually running the project
in the end.

Q. Let me step back for a minute.

What®"s Lawrence Livermore, if you could take
just a moment and tell us.

A. There"s two large sort of national weapons
laboratories. There"s one in Los Alamos and there"s
one in Livermore, so this is the one in Livermore.

Q. And you said you were involved in a
supercomputer project?

A. Yes.
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saying that it"s faster than anybody else~s.

Q. So you started a company to do that?

A. Yes, 1 did.

Q. And who did you start that with?

A. Three people 1 knew that -- so three other
colleagues and 1 started it basically.

Q. And what was the result of that company or that
project?

A. We were acquired almost immediately just the
three -- or the four of us total. We started to raise
money and then somebody came along, a company called
MIPS Computer Systems, and offered to buy us, so we
were bought by them.

Q. And was a computer ultimately developed as a
result of these efforts?

A. Yes, 1t was. It was the First of and probably
maybe the only or maybe one of two ECL
mICroprocessors.

Q. And what"s ECL?

A. ECL is emitter coupled logic. Back then --
that"s fifteen or more years ago -- there were two
forms of logic that computers were built out of. One
was called ECL, emitter coupled logic, which is very
fast and very hot and very expensive, and CMOS, which

is what all computers are built out of now, which was
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much slower and much lower power and much cheaper.
So we were building out of the fast, expensive
set.

Q. In the course of this proceeding we"ve heard
people talking about silicon, for example, and chips
made out of a silicon substrate. Is that -- when you
say ""CMOS,™ is there a relationship there?

A. They"re both -- ECL and CMOS are made out of
silicon; 1It"s just they"re made in different ways.

Q. And what was the result of the project?

A. We built a computer and we sold quite a few of
them. My recollection is we sold about a half a
billion dollars worth of the computer systems through
MIPS.

Q. Through MIPS?

A. Yeah.

Q. And what is MIPS?

A. MIPS was a computer company started by
John Hennessey and some others to implement sort of the
first commercial RISC microprocessor.

Q. We need to spend a little time on definition of
terms.

Tell us what RISC is.
A. RISC is R-I-S-C. It stands for reduced

instruction set computer.
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Q. And what caused you to go there?

A. A friend of mine, a very good friend of mine
named Dave Kuck, was running a supercomputer project at
the University of Illinois. It was mostly a large
software project with a little bit of a hardware group
attached to it. The hardware group was in trouble, so
he convinced me to come and partly be a professor and
partly try to fix the hardware group, to make it work
basically.

Q. So that"s what you did?

A. That"s what I did.

Q. And how long did you stay there?

A. 1 was just there one year.

Q. And what was the -- what caused you to leave,
and what happened with the project while you were
there?

A. Well, several things. The main thing is my
girlfriend decided she didn®"t want to move to Illinois,
so that was the major factor.

The other factor was the hardware group. After
I was there for a while, 1 decided that it was
unfixable, and so I convinced Dr. Kuck to kill the
project, to kill the hardware project.

Q. Did the rest of the project continue?

A. Oh, yeah. The software group was very
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late "80s -- especially larger scale. This was a
couple-hundred-thousand-dollars computer. It was a
fairly expensive computer. It would be -- consist of
fairly large cards, larger than this actually, so --
Q. So larger than a binder?
A. Larger than a binder. Not thicker. They"d be
flat.

And they®d have a lot of chips on either one or
both sides, and these would have a connector along one
edge and the cards would slide Into a rack, into
another card that was at right angles, and along that
card would be connectors.

So you would slide it in and it would plug in,
and then the backplane bus was along the back edge so
that each card could talk to all the other cards by
going through the backplane bus. There would be a
series of parallel wires on the back plane, which is
how they communicated.

So 1 designed that bus and that card for that
system.

Q. And tell us about -- was that a memory card?
A. A memory card, yes.
Q. And what did that consist of, the memory card?

And this was at MIPS; right.

A. This was at MIPS, yeah.
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So we had built a very, very fast
microprocessor for the time. My recollection is It ran
at 80 million instructions per second, which iIs pretty
fast for the time, not fast anymore, but back then it
was .

So 1 had built a memory card that could
actually feed the processor and because the DRAM
chips -- DRAMs of course are the things at issue here.
Back then the DRAM chips were so slow that it required,
my best recollection is, 320 DRAM chips on a single
card -- it was a very large card -- all running in
parallel to feed a single processor and you couldn®t do
it with less than 320 memory chips. It needed that
many minimum.

And that was a big problem because I knew that
the next-generation processors were either going to --
were going to go up by a factor of two to four times
faster and the memory chips weren®t going to speed up
by much.

Q. Let me interrupt you.

JUDGE McGUIRE: Good.

BY MR. STONE:

Q. 1711 try to interrupt you and slow you down.
A. Sorry.
Q. That"s okay.
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You said that processor speeds were going to go
up by two to four times iIn the next generation.

A. Yes.

Q. Why is that?

A. It -- partly because it just happens. That"s
the way 1t i1s. There"s a very famous law called
Moore®s law by Gordon Moore of Intel which says that
historically and he predicts in the future that
processor speeds will increase by a factor of four
every three years, which iIs equivalent to saying a
factor of two every 18 months. They"re the same, same
thing.

Q. Okay. And has that been true over some period
of time?

A. It"s been true for an incredibly long time. He
made the prediction I think In the early "80s or late
"70s and it"s been true ever since then. It"s still
true even now.

Q. And so tell us again -- so you were thinking
about Moore®s law and then you --

A. Yes.

Q. And then you had an issue with respect to the
memory card, and what did that lead you to conclude or
visualize?

A. Well, that the bottleneck iIn the future was not
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going to be the processor; it was going to be the

memory. Because within limits, you can just add more
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Q. Did you do something like that back at the
time?

A. Yes, 1 did.

Q. Could you try to recreate it for us if you
wouldn®t mind on the easel right behind you. There"s
some pens on the table.

A. 17d be happy to.

So I*m going to do a graph. And this is pretty
much the way 1 did it back then.

So this Is -- on one axis of the graph is time,
and you know, back then it was sort of the late "80s,
so 11l do i1t by every five years, so "85, "90, 795,
2000, 2005 .

And then the first thing you could plot, which
is basically just Moore®s law, which is the performance
of processors, and back in sort of this time frame
somewhere iIn here --

JUDGE McGUIRE: When you say ""this,™ sir, we
don®"t know what ""this"™ is on the transcript, so try to
state the date.

THE WITNESS: Okay. So in about -- about the
time I was thinking about this was 1988 , so about
right in here, a microprocessor, an Intel
microprocessor, was about one MIPS, so I°11 put that

on the chart at one MIPS. That means one million

For The Record, Inc.Waldorf, Maryland(301) 870-8025



8071
8071

instructions per second.

BY MR. STONE:

Q. And you put a dot at the intersection of
1988 and one MIPS?

A. That"s from memory, and 1 really didn"t go
back, so I may be off by a little bit.

And what®s happened now, if we look at 2003 ,
which Is where we are now -- I"m going to do this on a
scale. It"s -- because 1t"s an exponential 1t"s hard
to do, but we"re at 3,000 MIPS now, so if I go out and
buy the high-end Intel microprocessor, it runs at
3,000 MIPS, so we"re 3,000 times faster now than we
were back then.

And what®s happened since then is it"s went on
an exponential curve. It sort of looks like this
(indicating). This is the kind of curve -- if you look
every two years or every 18 months, the performance
doubles.

Q. Label that curve if you would "processor
speed.™
A. Okay.

And this i1s Moore®s law, by the way. That"s a
very famous law. Everybody accepts this. 1t"s been
happening -- there®"s a lot of argument whether it"s

going to keep on, but most people think it will for
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quite some time.

Q. So you drew for us now the processor speed
curve.

What else did you think about at the time that
you could sort of replicate for us if you would.

A. So then the next thing to think about or at
least -- 1 mean, this is a very famous -- everybody
knows about this one.

So what was somewhat more interesting is | was
also thinking about -- you can plot in a similar curve
over time the performance of individual DRAM chips.

So if 1 took an individual DRAM chip, they used
to be fairly fast compared to the microprocessor back
in the early "80s, but as time went on, they didn"t
improve in performance nearly as fast. They were
increasing very slowly historically.

Q. So you"ve drawn a curve that runs from 1988 out
to past 2005 ?

A. Exactly. And this is extrapolation, so this is
sort of a dotted line. 1If 1 just took the curve,
historical curve, and extrapolated it, it was also an
exponential, but it was a much lower exponential than
the processor curve.

Q. Label that curve for us if you would.

A. So that"s memory performance.
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Q. Okay.

A. And the graphs 1 had done back then were fairly
detailed. I mean, 1°d actually done a lot of points
and tried to do it fairly accurately.

But the interesting conclusion 1 drew from it,
which 1s -- the details to some extent matter less than
the fact that this ratio, the ratio -- if | take this
number and divide it by this number --

Q. Because for the record we"ve got to make it
clear, this number divided by this number --

JUDGE McGUIRE: You"ve got to -- go ahead,

Mr. Stone.

BY MR. STONE:

Q. For any given point in time what you"re saying
is if 1 take the number that is on the CPU or the
performance curve --

A. For processor speed.

Q. The processor speed curve?

A. And divide i1t by the memory performance, the
individual chip memory performance, that tells me how
many DRAMs I need to feed a single microprocessor.

Q. Okay.

A. It"s jJust -- 1t"s a number you can plot. That
number becomes extremely large over time.

And then there was a third chart that I drew on
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the same thing over time.

Q. Why don"t you draw that one --

A. And 1 will draw that. And that is the cost of
a system.

So I*m doing it with another axis here of
course. So this is dollars as compared to this
performance. And that was the average cost of a
computer system that was shipped at that time.

So back in the early <"80s, the average cost of
a system was probably $50,000. They were fairly
expensive back then. And of course, over time it
drops. You know, by 1990 PCs were starting to become
popular, so the average cost of a system, you know,
between expensive and cheap ones, was probably down
into the $20,000 range, maybe ten to twenty thousand
dollars, but it was dropping very rapidly, which was
the interesting thing.

It was dropping -- and so now we"re down to
the point where the average cost of a computer system
here in 2003 1is about a thousand dollars. |It"s
actually maybe even a little bit less than that
because computers to me and to most people include not
only big computers and PCs but games and things like
that because those are really computers in the end,

and so you blend them altogether and you get an
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average cost of a computer which is substantially
less than a thousand dollars and it"s going to keep
going.

I mean, it"s very clear -- again, this graph
iIs -- has been a very regular graph. If you extend it
into the future, the average cost of a computer system
is going to go down to a hundred dollars or two hundred
dollars iIn time.

Q. And I want you to label that line that you just
drew "‘computer cost."

A. (Witness complies.)

Q. Now, we"re going to mark if we can what you®ve
just drawn as DX-251.

May 1 approach and do that, Your Honor?

JUDGE McGUIRE: Yes. Noted.

(DX Exhibit Number 251 was marked for
identification.)

BY MR. STONE:

Q. So I°ve marked the chart that you"ve just drawn
for us, Dr. Farmwald, as DX-251.

And can you explain, if you can use that chart
as a reference as to what you were thinking back in
1988 , what that led you to see as a problem that you

wanted to address.

A. So the obvious conclusion from this to me at
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A. Well, in general, 1 had a background of
designing large-scale computers, you know,
supercomputers and other fast machines, so my whole
history said that that was true.

Q. And had it been true iIn your experience at
MIPS?

A. Yes. Absolutely.

Q. So back in the time having i1dentified this

problemes.C yo"ve summariziedfForus theer firlys
probleS?
A. In ofied on tinkd ofhowd onmakce DRAMr fasere.
Q. Andlt wntd on -- candltmpu DRAMrspeied insomhe
A. Surue.
Q. CoulndltinterrupC yodfFores.Cy.

Wthin yodsayn thespeied of DRAM,y w.C don yod

A. Andltadmitl, ldonused it -- othee®"sn wot wysd of

ThexpefFomaencel "mn tinkving.bopu isn the
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takes to return the first bit of information. To me,
that®s much less important.

Q. Okay. So -- and tell us what a byte or a bit
is or both.

A. A bit is a single -- you know, It"s a yes or a
no. 1t"s the single smallest piece of information you
can have.

Q. So a one or a zero?

A. A one or a zero, absolutely.

A byte -- in the early days a byte was a
variable number of bits. Now It"s become
standardized. 1t°"s eight bits, so iIt"s a 64-bit
number now.

Q. And when you say 64 bits, what"s that?

A. I™m sorry. 1It"s an -- i apologize. 1It"s an
eight-bit number that can take one of 64 values. 1™m
sorry.

Q. And just to make sure we all understand, and
probably this is elementary to everybody here, but if
you"re writing In binary with zeros and ones and you
have a string of eight digits, one, zero, zero, one,
one, eight of them, that gives you 64 combinations?

A. Yes. It"s two to the number of bits.

Q. So then when you measure the bandwidth of a

DRAM, when you think about the bandwidth, do you think
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of how many of those bits or how many of those bytes
could be transferred out of the DRAM at a particular
period of time?

A. Yes.

Q. And as you were thinking about this problem iIn
1988 , what was sort of the speed of DRAMs as you
thought about it in bandwidth terms?

A. Roughly speaking, back then a DRAM could
produce typically either a half or one byte every

hundred nanoseconds.
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A. So that"s one microsecond. It"s usually
abbreviated microsecond. So it"s a millionth of a
second.

Q. I1°m going to jump ahead here a second to some
terms that I think are going to come up and ask you --
we"ve heard testimony about computer speeds talked
about sometimes in terms of megahertz.

Is there a -- can you just define for us what a
megahertz is.

A. A megahertz is -- it"s a -- it"s sort of an
inverse of a microsecond. If I have a -- if I"m doing
something every microsecond, then I"m doing it at a
one-megahertz clock rate.

Q. If you were doing something at a nanosecond,
every nanosecond, what would that translate to?

A. That"s a gigahertz.

Q. And to put it in some context, PCs today like
many of us have on the tables here, what speeds do they
run at?

A. Most current big PCs run at one to three
gigahertz, which is the same as -- well, it is the same
as 1,000 to 3,000 megahertz.

Q. And back with the first computer you were
building at MIPS and Faster Than Light, write down the

Faster Than Light speed if you would.
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A. We were running at 80 megahertz.

Q. As compared to the 1,000 to 3,000 today?

A. That"s correct.

Q. So DRAMs then in the 1988 time frame, just go
ahead on this chart, if you would write out the speed
at which in general terms you understood DRAMs to
transfer information.

A. They cycled at roughly 100 nanoseconds, which
is the same as 10 megahertz. This is .1 milliseconds,
which Is the same as 10 megahertz. And they typically
produced one-half to one byte per cycle so that you
could multiply the two together and so it typically ran
at 5 to 10 megabytes per second per chip.

Q. And what did you think -- one more question.

In 1988 , what were you hoping to be able to get
a DRAM to do as compared to what you then understood
them to do?

A. Well, because | was a supercomputer designer, |
mean, that was sort of my background -- the most famous
supercomputer at the time was called a Cray 1. It was
a very famous, still somewhat a famous computer. 1It"s
a physically large machine. 1 couldn*t -- it would
take probably three of us to put our arms around it and
it"s six, seven feet tall. 1It"s a big machine. It

takes a hundred kilowatts of power. The entire memory

For The Record, Inc.Waldorf, Maryland(301) 870-8025



8082
8082

system of that computer ran at 500 megabytes per
second, so I sort of thought an interesting goal would
be to have a DRAM chip that could run at the same speed
as this giant supercomputer.

Q. So I want you to write ""goal”™ at the bottom of
this chart and write out ""500 megabytes."

A. So that was our goal.

Q. Okay. You can resume the stand if you would.

Your Honor, could 1 approach and mark this
DX-252, this chart?

JUDGE McGUIRE: Yes.

(DX Exhibit Number 252 was marked for
identification.)

BY MR. STONE:

Q. Okay. Well, with this little tutorial for
which we thank you and with your goal in mind, tell us
if you can what it is that you then thought about how
to address this problem.

A. Well, because of what I had just done at MIPS,
I knew sort of the physics behind how backplane buses
worked. I had gone into a lot of detail of making what
was at the time a very, very fast backplane bus.

So 1 understood that sort of paradoxically the
smaller I make the backplane, you know, if a backplane

is really big, because of the way light works, it runs
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slow, and so the way to make a backplane bus that-"s
really fast is to make it really tiny.

So at least conceptually somewhere along the
line 1 made the leap of 1T I can make a DRAM chip that
looks like a memory card, acts like a memory card, and
plug it into a little, tiny backplane bus, instead of a
big thing a little, tiny thing, that it has the chance
at least of running very fast.

Q. What does light have to do with this?

A. In computers you use electrons to send signals
from one point to another, and light travels at the
speed of light of course, and electrons travel close to
the speed of light, typically not quite but close. So
typically they"ll travel at maybe six-tenths or
eight-tenths or nine-tenths of the speed of light, so
to first order they"re about the same thing.

So iIt"s a -- 1 mean, It"s pretty fast, but it"s
still, at the scales and the speeds we"re talking
about, i1t"s a constraint because light typically
travels about a nanosecond per foot, so you know, in
about a foot it takes light one nanosecond, a billionth
of a second, to go that distance.

MR. STONE: Your Honor, can he add that to the
chart?

JUDGE McGUIRE: Sure. Go ahead.
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BY MR. STONE:

Q. Go back to DX-252 if you would and put how far
light travels at a nanosecond. Put it on the one you
have right there for me.

A. So I*1l try and make roughly two marks.

So it takes light about one nanosecond to go
roughly that far (indicating).

Q. And write "light” underneath where you put one
nanosecond.

Why was -- to go back to the question, SO you
mentioned light to us and you told us you wanted to
make a smaller backplane, but what does the speed of
light have to do with making it smaller.

A. Well, since electrons travel at almost but not
quite the speed of light, you can think of it as the
same issue. The smaller I can make 1t, the faster |

can make it. 1It"s for the same reason, because the
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simplifying it a lot. It turns out it"s a lot more
complicated than that because electrons don"t travel
quite so freely as photons do, and so there®s some
other issues that make them even slower in real life.
But again, to first order, smaller is faster.

Q. So let me ask you then about size.

How big were DRAMs in the 1988 time frame when
you were thinking about this problem.

A. How big physically?

Q. Yeah, how big physically.

A. You know, six-tenths of an inch tall, something
like that. Something like that.

Q. And how big are they today?

A. A little bit bigger, not much bigger, about the
same size, a little bit bigger. They have more pins
now but about the same size.

Q. So if the size of them can stay roughly the
same, what did this idea of having a smaller
backplane -- what did that mean to you at the time you
were thinking about it?

A. What I wanted to do instead of putting the
DRAM chips on a card, instead of putting the DRAMs on
a card and having to go from the chip, across the card,
across the connector, through a backplane, onto to

another card, across the card to another chip, 1
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wanted to go directly from the chip directly onto
another little card and directly to the next chip and
have distances that were very tiny, you know, an inch
or two instead of many, many, many inches or maybe even
feet.

Q. So in your mind, what did that mean you had to
do to make that happen?

A. To make that work, 1 had to have the
functionality, the same intelligence of the entire
large memory card. 1 had to be able to put it iInto a
single DRAM chip.

Q. You told us earlier that the memory card for
the computer that you designed at MIPS I think had
320 DRAMs more or less on it?

A. Yeah.

Q. 10 -2.0Qtigh have the

akei A.u{tT*thejThctio for )Tjifthe ce disrd. memory c

a fas
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A. A single DRAM chip, yes.

Q. So put this iIn a time context. You started
thinking about this problem when?

A. 1988 .

Q. And how long did you sort of think about it on
your own? 1 assume longer than it"s taken you to
describe this morning?

A. Yeah. 1 don"t remember exact time scales. It
was probably on the order of six months or so that 1
was thinking about the problem.

Q. And what ideas did you come up with then in a
general sense if you would?

A. Well, 1 came up with the idea of a simplified
bus protocol and a simplified bus controller that was
plausibly simple enough to put on a DRAM. And then
that leads to the next set of problems, iIs okay, you®ve
made something that"s now physically quite small, how
do you make it run fast enough.

Just because the signals can propagate that
fast doesn"t mean that you can send that fast of
signals; 1.e., you have to have drivers and receivers
and clocking and a whole bunch of other things that can
also go that fast, and 1 started to think about those
kinds of things.

Q. When you say "bus protocol,”™ what do you mean
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by that?

A. Sort of a set of -- the -- It"s the
organization of the bits and the timing of the bits
that specify, you know, so you can look at it and say,
well, this is a read request and here®s the address and
essentially trying to figure out what 1 should do. It
tells me whether I should read it or write it, where
the address i1s, where the data is, and so on.

Q. Just -- we"ve heard this to some extent but
just to refresh us, when you say "read” and "write"™ iIn
the context of a DRAM, what do you mean?

A. A read of a DRAM is you want to tell the DRAM
an address and it wants -- it will return the data at
that address. A write is the opposite. You tell it an

address and give it some data and it stores the data
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it"s a read or write and, you know, what it should do
with the request.

Q. Did there come a time as you were thinking
about how to solve the problem you described for us
when you decided to interact or engage with others on
that problem?

A. Yes. Fairly early on. 1"m a computer
architect probably more than anything else, so 1 think
about how to put together computers, but 1 was quickly
running into problems of, as I said, the drivers and
the receivers and the clocking. That"s more of a
circuits problem and I"m not at all a circuits person.
I know a little bit, maybe enough to be dangerous, but
I"m certainly not an expert, so | decided to go back to
California and approach some people 1 knew who 1
thought were the best circuit designers in the world to
see what they thought.

Q. And when was that?

A. 1 can"t tell you exactly. 1t was In the very
late part of 1988 . And the reason 1| remember that is
because it was cold and rainy, so | think it was in the
winter of 1988 .

Q. And who did you contact?

A. Mark Horowitz and Mark Johnson.

Q. And what were their respective relationships
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A. 1 presented my ideas to them, both the
protocol -- you know, the overall i1dea, what the
problem was, and said we should go start a company. |
also gave them my first-pass ideas on how to build
circuits.

So 1 sort of tried to present them with a -- at

least the beginnings of an i1dea as to how to go do
this, and I said let"s go start a company to do it.

Q. What was their reaction?

A. They both thought it was plausible but

especially Mark Horowitz. And I"ve known him for a
long time, and he calmed down when he got married, but
up until then he was very -- every new idea that he-"d
see, his automatic First reaction is to point out every
single flaw in it, and it can be sort of intimidating,
and he proceeded to do that.

He told me especially that my circuit ideas
were really stupid and couldn®t possibly work. And so
you know, again, he thought it was an interesting idea,
but he thought that my specific implementation couldn™t
possibly work.

Q. And then did you have further communications
with either or both of them?
A. Yeah. Actually the next day Mark called me

back and said, Okay. Well, the ideas are pretty
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stupid, but 1 think I actually know how to fix them and
make them work right, so 1t"s not as totally stupid as
I -- he thought. The first day he always hates it and
the next day he always comes back and tells you how to
make 1t work, so | expected that.

Q. So at that point was there iInterest on his part
in working with you on this problem?

A. There was. Mark was not ready to go start a
company. He was a professor at Stanford, didn®t have
tenure yet. |1 don"t think he was at first all that
interested in leaving.

Q. What about Mark Johnson?

A. 1 think he was even less interested iIn
leaving. He was fairly happy at his job and at first
at least certainly wasn"t interested iIn starting a
company -

Q. So at that point what did you do next?

A. Well, 1 worked on both of them. 1 basically
got -- with some cajoling convinced both of them that
if one would join, then the other -- you know, they="d
do it together. |If one did it, then the other one
would.

And 1 finally got Mark Horowitz to agree that
he*d take a year®s leave or take a leave from Stanford

and actually see if we could get this going. He didn"t
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think we were going to make any money, but he thought
it was an interesting project.
And then Mark Johnson decided not to join; he

bailed out.

Q. But did Mark Horowitz continue on?

A. Yes, he did.

Q. So when about was this, how long after your
first meeting?

A. Fairly -- 1 don"t remember, but 1 think it was
within a month or less of that.

Q. So was i1t then you and Mark Horowitz working
together on the problem?

A. Yeah, we started working together.

Of course 1 had gone back to Illinois. | was

still a professor there, and he was still of course a
professor at Stanford. | had already told Illinois
that I was leaving, and so 1 had to sort of finish out
the year as did Mark, so Mark applied for a leave, and
so we started doing a little bit of work on the phone
but mostly waiting until we were done with our
respective universities.

Q. So when was that that you finished up that
work?

A. It was in the spring of, you know, late spring

of 1989 .
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Q. And did the two of you then start working more
regularly together?

A. Yes, we did. | moved back to California and
started -- i1°d mostly -- 1 lived in Berkeley at the
time and Mark lived in 1 believe Menlo Park or
Palo Alto, right at the boundary between the two, so I
would come down and work at Mark"s house mostly.

Q. Did you have offices?

A. Not at first. We actually would work in his
house, either his living room or his kitchen.

Q. And did you -- in addition to working on the
technical problem you described, you told us one of the
things you wanted to do is start a company. Did you

begin to think about that?

A. Yes.
Q. Can you -- let me -- i know you"re going to
take control here. 1"m trying to hang onto whatever |1

can.

Did you at some point in time come up with sort
of an idea or a model for a business that you wanted to
start?

A. Actually 1 did. I had the model even when I
presented it to Mark and Mark, so 1 had the model very
early on as to what the business could be or should

be.
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A. Well, you could think of It two ways. There"s
the DRAM companies who to some extent are your
customers, but they“re really in my view not the
customers. The customers are the people who build --
who buy the DRAMs -- sorry -- who actually purchase and
use the DRAMs. So those would mostly be computer
companies.

At the time of course IBM was one of the
largest computer companies, so -- and I had a very good
friend, a gentleman named John Cocke, who was actually
the inventor of RISC, who was an IBM fellow, who I sort
of approached and told him about the idea.

Q. And you said he"s an IBM fellow. Can you tell
us just for a second what that means?

A. IBM, 1t"s a big company and they have a
management track for people who like to manage, but a
long time ago they also developed a track for their
best sort of thinkers, their best engineers and
scientists, and so on, so iIf you don*"t want to be a
manager, then you can become a fellow and it
essentially gives you the sort of power and freedom
that a senior manager would have.

Q. What role, if any, did he play?

A. He was very helpful. He introduced me -- he

gave me encouragement. He liked the idea a lot, so he
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gave me a lot of encouragement. And he also introduced
me to a friend of his named Andy Heller, who was also
an IBM fellow but who had just quit IBM and gone to be
a venture capitalist actually.

Q. So customers at the time -- you mentioned IBM
at the time.

Were there other companies that you would have
at the time thought of as potential customers for
this.

A. Yes.

Q. Who were they?

A. Well, it"s a large list. Intel obviously is a
big customer. There was, you know, MIPS was a
potential customer. Anybody who manufactured
computers at the time would have been a potential
customer.

Q. What about at the time who did you consider to
be potential manufacturers of the product?

A. All of the DRAM makers. We from the very early
stages wanted to -- we wanted this to be an open thing.
We wanted to license i1t to everybody. We wanted
everybody to manufacture the part.

So every DRAM manufacturer there was. Toshiba.
NEC. Micron. [IBM. 1t turns out IBM was, at the time

at least, not only the largest consumer but the largest
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producer of DRAMs in the world.
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you money to do this company?

A. It"s the usual thing. You go in and show them
what your idea is and tell them how great you are, and
if they like you, they will typically start talking to
you about how much money do you need and how much of
the company can they own, so they put in a certain
amount of money in exchange for a certain percent of
the company.

Q. In this early 1990 time frame after you came
back from California from your stint in Illinois, did
you have conversations with companies iIn these various
groups you"ve described other than just the ones
you"ve mentioned with the fellow at IBM and
Andy Heller?

A. Well, Andy brought me in to meet all the
partners at Kleiner Perkins, so we had a series of
meetings with Kleiner Perkins.

I also met with some other firms. 1 had had
previous experience with Merrill Pickard Anderson and
Eyre, which is another venture firm -- you can
abbreviate 1t MPAE if you want -- and also another
venture firm called Mohr Davidow.

Q. That"s M-0-H-R?

A. M-0-H-R, comma, Davidow.

And | don"t remember how I was introduced to
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them, but 1 talked to them, too.

Q. Would you prepare materials to show them?
Would you give them things in writing?

A. Yes.

Q. 1 have a binder in front of you, and 1"m just
going to give the same binder if I can to the complaint
counsel .

And turn to, if you would, what I hope is the
first document in your binder, which Is RX-15.

A. Okay.

Q. Directing your attention to what has earlier
been marked and admitted as RX-15 -- you can bring it
up on the screen if you could -- can you tell us what
this document is?

A. It appears to be a draft of an early business
plan, partly from the date and partly from the fact
that there are large pieces of i1t which are really just
outlines and not finished.

Q. You~"ll notice on the first page it has a date
of June 26, 1989 . Do you see that?

A. Yes.

Q. And then if you look to the second page, page 2
at the bottom, you"ll see "draft” in the lower left
corner, August 18, 1989 . Do you see that?

A. Yes, I do.
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Q. Are those two dates around the time frame you
were trying to put something like this together and
having these meetings you®ve just told us about?

A. Yes.

Q. Going back to the first page of it, if you
would, you have -- it says ""RamBus Inc.”™ down there,
with a capital R and a capital B, and then an address
in Berkeley. Do you see that?

A. Yes.

Q. Was there a company Rambus, Inc. in June or
August of 1989 ?

A. No. We hadn®"t actually formed the company
yet.

Q. But you"d picked a name for it?

A. We had picked a name, yes.

Q. And who picked the name?

A. 1 think I did. That"s my memory anyway, that I

Q. And how did you come to settle on that name?

A. Well, we"re a RAM. We were going to put a bus
on a RAM, so that sort of came to mind, and I have a
vague recollection that there was a very popular movie
called Rambo, so Rambus sounded like Rambo, so it
seemed cute.

Q. When you say "a RAM,"™ why -- what"s the
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relationship between RAM and DRAM?

A. Well, a RAM is a more general kind of DRAM.
RAM means random access memory. It means you can read
or write any arbitrary address with pretty much the
same speed.

Q. And the address in Berkeley, what address was
that?

A. That"s my home address.

Q. So you didn*t have an office at this point in

time?
A. It appears not, no.
Q. 1 want you to turn if you would to the second

page of this document, still RX-15, and look under the
heading 1.2, which says "Rambus and RamStack product
descriptions.™

A. Yes.

Q. And then down there, there"s three bullet
points, and if you would, tell us what the first bullet
point refers to.

A. It says "a highly optimized 8-bit bus and
interface built into each DRAM and/or CPU chip."

This i1s back to what we wanted to do was to do
a DRAM, to implement a DRAM that had more or less the
functionality of a memory card in an older-style

system, so it was a -- the bus and the interface is
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sort of a smart memory card.

Q. And are the bus and the interface different
things as you used the terms here?

A. Yeah, actually they are. The bus In my view is
the actual connections between the chips, and the
interface is the part in the chip that talks to the
bus.

Q. And tell us then what the second bullet point
refers to where it says, "The ability to address
individual chips and even individual memory arrays
within a chip.”™ What does that refer to?

A. Because each chip was like an independent
memory card, that meant that when you made a request,
it would go to a single chip, and so hence you had to
be able to address any arbitrary chip because you
needed to talk to all of them, so you could actually
talk to any individual chip and it would return the
full data bandwidth back.

Q. When you say "a memory card,'™ tell us what the
difference i1s between a memory card and just a DRAM.

A. A memory card is a collection of DRAM chips,
anywhere from a few, although in these days it was
typically a few hundred, it was large.

Q. And what was on that card besides just some

number of DRAMs?
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You would give an address, there would be a couple of
lines that would say whether I wanted to read or
write, and then you would either, you know, read the
data and some stuff would come back or you would write
it.

Q. 1711 interrupt you for a second because 1 want
you to put some labels on it before we go too far.

Write "memory card”™ on the big outside box.

A. (Witness complies.)

Q. And then write -- okay. Go ahead. And then
write "DRAM.™

A. Okay. 1 did actually.

Q. Oh, you did.

And then the other set of chips that the data

goes back into, label those, if you would.

A. (Witness complies.)

Q. And how have you labeled those? Controller?

A. Controller, yes.

Q. Okay. So is there more then to your
description of a memory card?

A. 1 was just going to say that"s what happens
with one DRAM chip.

Q. Start over, if you would, Dr. Farmwald.

A. You would replicate this same thing over and

over again. You"d have another DRAM chip with either
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shared or different address lines going to it and some
different -- generally different data lines coming
back, and that would be replicated as many times as you
needed to to fill up the card with DRAMs.

Q. Now, on the bottom half of this chart if you
would draw what you were envisioning to be a DRAM that
was like a memory card.

A. So 171l do i1t this way. Here"s a single DRAM

chip. What we wanted to do is -- inside the chip
there"s a piece of silicon, a dot -- it"s the same
thing in here -- that actually implements it, and then

there"s wires that come off of that to the pins in the
chip, and what we wanted to do was put a little bit of
logic on the DRAM chip itself.

So here"s the core of the DRAM with all its
logic. We wanted to put a little bit of logic along

one edge and have drivers that ,ova
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Q. So on that first chip you drew, label it "new
DRAM "
A. Okay. Can I -- how about Rambus DRAM?
Q. Okay.
And then separately label the logic you
described would be on that chip.
A. It"s really tiny, so 171l draw an arrow to it.
Q. And you“ve written "controller™ as the label?
A. Yeah.
Q. And did you think that that logic would be
control logic as you showed us up on the memory card?
A. It had to be simplified. This -- because in
order to make it fit on a single chip and not take up
very much space, we had to simplify it drastically over
what this logic was. But In essence it was the same
thing; i1t was just simplified a lot.
Q. Okay. Thank you. If you would resume.
Could 1 approach to label that, Your Honor?
JUDGE McGUIRE: Yes.
MR. STONE: This will be DX-253.
(DX Exhibit Number 253 was marked for
identification.)
BY MR. STONE:
Q. Taking you back, Dr. Farmwald, to the exhibit

that 1s In front of you, which 1Is RX-15, and asking
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you again to look at the second page, you®"ve just
talked a bit about that second bullet point, and 1-°d
ask you now to look at the third bullet point, which
says, "A very dense three-dimensional packaging scheme
made practical only by the inclusion of the bus
interface.”

And can you tell us if you would what you were
referring to there?

A. That"s what 1 just described here where you
stack the chips, essentially you just stack them on top
of each other so that conceptually along at least one
edge of all the chips is -- they talk to each other
along some traces that go along one edge of the chips,
so they can be stacked very tightly together.

Q. Turn if you would to the third page of RX-15.

And here you have a description under the
heading 1.3, Market Analysis, that 1°d like to ask you
about for a moment.

You earlier told us a bit about your
understanding of the cost of building a fab, I think
you called it, and there"s a reference in this first
sentence to a DRAM fabrication plant. [Is there some
relationship between that and a fab?

A. Yes.

Q. What"s that relationship?
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A. Fab and fabrication plant are the same thing,
yeah. It"s the factory in which you build chips

themselves.

Q. And iIn this section here, Market Analysis, was
this the type of description that you were trying to

give to potential investors and others in this early

time period?
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because that"s what people are using, so things very
quickly coalesce around whatever the popular thing is.
It s a -- it"s just a -- been a fact of life iIn the
DRAM industry for quite a long time.

Q. And then in the last part of that sentence
where i1t says, ""New technologies generally are either
adopted by everyone in the industry or by no one,”™ what
did you mean when you wrote that?

A. ITf a new technology is desirable and i1t starts
to get adopted, then everyone picks it up very quickly.
Conversely, if it"s picked up only by a small number of
people, then it tends to remain expensive and people
generally stop using it at some point, so that"s what I
meant by either everyone or no one.

Q. And then turn if you would to page 9 of
Exhibit RX-15.

And 1 want you to look under the heading Rambus
Company Profile if you would.

The first paragraph, 1 want to direct your
attention to the second half of that first paragraph
that begins, "Unlike the chaotic situation today in
the RISC microprocessor world.” Do you see that
sentence.

A. Yes.

Q. It then goes on to say, "This will be
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accomplished” -- well, let me go back.

The full sentence that | just started to read
says, "Unlike the chaotic situation today in the RISC
microprocessor world where competing families of
products provide only slight differences in
functionality, the patented Rambus technology still has
the opportunity to establish a single high-performance
DRAM standard.™

What did you mean by that sentence.

A. We thought our ideas were sufficiently
interesting and advanced and had a long enough life and
solved a compelling enough problem that we could
convince initially a few people and then from there
everybody to use our interface and our ideas.

Q. You go on to say, "This will be accomplished by
offering all interested DRAM and CPU vendors a
sufficiently low licensing fee (2 percent) that it will
not be worth their time and effort to attempt to
circumvent or violate the patents.”

What were you meaning to say there?

A. Well, again, we thought we had invented a
pretty compelling idea. We were still working on the
patents at this point in time in 1989 , we didn"t file
until 1990 , but we thought it was pretty significant.

We thought it was going to be pretty hard to
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implement. It was a pretty large leap forward. We
were going from, you know, 5 or 10 megabytes per second
per DRAM, which was the current state of the art, to
500 megabytes. It was a big leap. 1 mean, it was a
factor of a hundred. It wasn"t a factor of two or
anything like that.

So we thought that between the complexity and
the fact that we felt that our patents would be good
even, though we hadn"t filed them yet, that a smallish
royalty would be palatable to people and that they
would go for that.

Q. We"ve heard various people refer to your ideas
in the course of this case as revolutionary. Would you
agree or disagree with that characterization?

A. We think they probably were, yeah.

Q. They probably were?

A. In both the good and the bad sense, in the
sense that they were revolutionary in that they were
substantially different but also revolutionary in that
a lot of people didn"t like them, so...

Q. We"ve also heard some other developments in
this iIndustry described as evolutionary. Is that a
term you have some understanding of?

A. Yes.

Q. And would you consider what you were doing as
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an evolutionary development in the DRAM industry or
not?

A. No. I would say it"s revolutionary.

Q. And what would you describe as something that
was evolutionary?

A. Well, you could look at it from several
different points of view. 1 think the simplest one is
how much performance gain you got. If you go up by
factors of two or four, that"s probably evolutionary.
And we went up by a factor of 500; I1°d say that"s
revolutionary.

Q. You mentioned sort of the ideas you had which 5
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A bunch had to do with the i1dea of putting a
bus protocol inside the DRAM, and so these are sort of
more architecture-type things.

And this note has to do with registers, having
a pipeline, block transfers, having a protocol at all
actually.

So a bunch of things relating to what -- the
idea of putting a simplified bus protocol inside a
DRAM, because simplifying it was actually a pretty
important thing. You couldn®t just blindly take the
same bus protocol that you®d use in a giant backplane
bus and put it in a DRAM, so there had to be a lot of
cleverness -- well, there had to be a lot of

thinking -- let"s put it t bacr t bacr t bacrl
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and write that were separate from the memory itself but
that controlled the functionality of the DRAM or the
interface itself.

So registers, you know, control registers.

Q. When you say "pipeline block transfer,”™ what
are you referring to there, 1t you could help us
understand?

A. The concept here is that I can send the
request -- 1 have a bunch of DRAMs. 1 have more than
one DRAM connected potentially to this bus, so the CPU
can send a request to one DRAM and, while that DRAM is
thinking, it can send another request to a different
DRAM and then go back to the first DRAM, get its data
back, and then go to the second DRAM, get its data
back.

So that"s pipelining. You®re sort of getting
two things at once, iIs one way to think about it.

Q. When you say "block transfer,”™ what does that
mean?

A. The idea of pulling back instead of one byte at
a time -- computers don"t use one byte at a time.
Computers use typically a cache line at a time, which
is typically 128 or so bytes. 1t"s a fairly large
number. So why not just bring the whole block back at

once. Instead of saying here®s an address, give me the
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bytes, and here"s an address plus one, give me the next
byte, which is how the normal DRAMs worked at the time,
why not just give me the whole block.

Q. And when you say you were going to put the
protocol -- that the very i1dea of a protocol was
something that you thought --

A. Exactly. Each issue was having a simple
protocol, too. These things are part of the protocol.
The protocol is sort of the more general thing of what
these are subsets of.

Q. And was there a second part that you were going
to --

A. Yes.

Q. -- describe?

What"s -- let me ask you, Dr. Farmwald, slow
down 1f you can and let me finish, please.

And 1If you would describe the second part of
your ideas that were part of what you thought was the
technology you were developing.

A. The other part had to do with the bus interface
itself, or let"s just call i1t the interface, the
high-speed -- iIn fact, really the way I want to think
about i1t is a high-speed interface. Because once you
got a bus protocol, that doesn®"t necessarily mean it"s

going to work fast.
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Now, the other part of the coin is how do you
make 1t run fast, because it"s got to work together.
The protocol allows you to have something that can run
fast and the high-speed interface is what actually
makes i1t run fast.

So the high-speed interface itself, it mostly
has to do with circuits. And it"s the bus -- well,
just in general the driver -- 1"m just going to call it
the drivers and receivers.

The clocking, the use of DLLs -- in fact in my
view one of the most significant things is the use of
DLLs and PLLs to synchronize the clocks, the use of
dual-edge clocks or using both edges of the clocks.

I"m sure there®s more, but that®s what I think
of right now.

Q. Before I ask you to sit back down, could you
tell us -- we heard a lot about the latter two on this
list, but could you explain the drivers and receivers
to us.

A. Yeah. This also generates a list of things.
The drivers -- in order to send a signal from one chip
to another, you have to sort of push the electrons, so
the drivers are the things that push the electrons, you
know, out through wires into the next chip, and the

receivers are the things that sort of look at the
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electrons coming 1in.

So it"s the things that, you know, drive and
receive the signals. Those are circuits that need to
run very fast In order to run at two nanoseconds.
Typical delays at the time in CMOS were five
nanoseconds or so, so In order to build drivers and
receivers that could run at fractions of two
nanoseconds -- you know, you can"t -- they have to run
faster than two nanoseconds to run at two
nanoseconds -- required a lot of cleverness, mostly on
Mark®s part, not mine.

And also iIn order to do that we had to reduce
signal swings. The normal CMOS signal levels at the
time switched between zero and five volts, so a
five-volt signal swing. We went down to a one-volt
signal swing and we used current mode logic in
determinated lines instead of the way normal things
were done.

All of these were done for the purpose of
making things run fast.

Q. 1 want to ask you more about that.

When you say the delays were five nanoseconds

in CMOS at the time, what were you referring to.
A. The average time that it took to get from

the -- 1f | take a gate, you know, maybe an and gate
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that says that both the inputs are high, then the
outputs are high, the delay from when the signal comes
into that gate to when it comes out could be typically
five nanoseconds or so.

So that"s a problem because It -- typically the
gate delay i1s also the same as the slew time.

Signals -- 1 can draw on the side here (indicating) --
Q. You said slew?
A. Yes. Slew rate.

The way you send a signal is you either have
one voltage -- iIn this case It needs to be zero volts
and five volts, so the signal volt will go from one
level to another. 1It"s a change. And normally you
draw it as if it was iInstantaneous, but 1t"s not. In
fact, there"s a time it takes to go from the low level
to the high level. That"s called the slew rate or the
rise time. And that time is typically roughly the same
as the gate delay.

So -- and that"s a problem. Again, if this
time, rise time, is of five nanoseconds and we want to
design a bus that runs at two nanoseconds, that doesn"t
work. You have to fix that.

So Mark had to design drivers and receivers out
of the same crummy logic that everybody else was

using -- that was a key -- that ran much faster.
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Q. When you say "logic,” what do you mean?

A. The gates. The gates themselves.

Q. And the gates are devices etched in silicon?

A. Exactly. Little devices etched in silicon,
exactly. Sorry.

Q. 1 think that covers what 1 wanted you to write
up there, 1f you could resume the stand.

Could I mark it, Your Honor.

JUDGE McGUIRE: Yes. That will be marked
DX-254.

(DX Exhibit Number 254 was marked for
identification.)

BY MR. STONE:

Q. Dr. Farmwald, I want to direct you now with
this background back to RX-15 and back to page 9 where
we were a moment ago and ask you again to try to stay
slow In your responses here for me if you would. 1
want to direct your attention to the second and third
paragraphs under that heading 3.1.

The first one talks about "Rambus technology
provides several strong barriers to entry for potential
competitors, the strongest of which are its patents and
the overwhelming “unfair® advantage its technology

enjoys,”™ and then it goes on from there.

Tell us if you would what you were referring
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to there when you were talking about barriers to
entry.

A. We felt, still feel actually, that the ideas
were very new and very interesting and that the patents
themselves were going to be pretty broad because the
ideas were new and had not been looked at before, and
so a good, strong, broad patent is a good protection we
felt.

We also felt that you can have broad patents on
an idea that doesn"t have any advantages. We also felt
that the i1dea had advantages, that it was a lot faster,
a lot denser, which means you pack i1t together tighter,
a lot lower power and a lot cheaper than any other
approach we knew of, so we thought all those things
together was pretty compelling.

Q. Did you at the time -- and I™"m talking now
about this "88-89 time frame -- did you then give
thought to whether there might be other ways, other
than the ways you®ve described, to speed up the
transfer of data from a DRAM?

A. Yes, we did.

Q. And did you think that there were or were not
other ways of doing it than what you were doing?

A. We actually made an effort, Mark and I, to sit

down and carefully think of all the possible ways we
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could of doing this, partly to make sure that our
approach was the best one but also partly to understand
all the different approaches that we could, so yes, we
thought about that pretty carefully.

Q. And did you conclude that there were other ways
of doing this thing overall than the way you had done
it?

A. We concluded that at least some of these ideas
in our view were absolutely necessary, and in fact we
couldn®t figure out a way around some of these ideas.

Q. Let me direct you to the next paragraph.

When you say Rambus -- i1t goes, "Furthermore,
Rambus is not only stiff competition from a technical

point of view,"”™ and then it goes on from there.

When you said "stiff competition from a
technical point of view,"™ what were you referring to
there?

A. We thought the part had enormous technical
advantages because it was faster mostly.

Q. Okay. And then you say iIn the next sentence,
you say, "'The DRAM industry®s penchant for
standardization combined with the Rambus marketing
strategy of licensing all the major vendors make it

extremely unlikely that any potential competitor would

be able to gain critical mass enough to challenge an
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already established and ubiquitous Rambus chip."
Do you see that sentence.

A. Yes.

Q. When you said *potential competitor™ in that
sentence, what were you referring to?

A. An alternative interface, alternative
high-speed interface.

Q. So a different design or --

A. A different design, a different idea.

Q. And when you talk about the penchant for
standardization, is that what you described for us
earlier or something different?

A. It"s just what I"ve described earlier, that
just because of the nature of the business, they all
want to build the same part.

Q. And you also mentioned here the Rambus
marketing strategy. Was there a strategy in 1989 ?

A. There was the beginnings of one.

Q. What was the beginnings of the strategy as you
envisioned it then?

A. We were going to try and find customers for our
parts, big customers, and we were going to try and
license all the DRAM makers to build our part to supply
those customers.

Q. Okay.
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JUDGE McGUIRE: 1 want to go back over part of
that testimony so 1™"m clear.

When you"re talking regarding the DRAM
industry®s penchant for standardization and your answer
was "they all want to build the same part,'™ but in that
term, did you mean that it goes through a process by
which 1t becomes an industry standard in the concept
of, say, JEDEC, or are you talking about in other ways
that I come up with the idea and everyone else just
employs i1t or purchases it?

I mean, 1 think that term is important when
you"re talking about standardization.

I mean, how did you intend that in this plan?

THE WITNESS: We definitely intended it in the
sense of de facto standards. We felt that the history
of the DRAM industry was that whatever part somebody
started to use that became popular, everybody else just
started copying it.

SoM inMt. ensey standar a proce;ed it. ee just

JUDGE McGUIRE: S(you®r, srding tyed uuily )TjThlyed coed
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Because some of the previous -- if I could just add a
little bit, the previous standard interface was called
the RAS/CAS interface and it had not been patented.

So somebody came out with it and it became
popular, everybody else started copying it, but there
weren"t any patents on it.

JUDGE McGUIRE: Well, 1 just have an interest

in the term "'standardization,™ but yet that"s really
not how you employed it. You"re talking about a
de facto standard.

THE WITNESS: Exactly. De facto standards,
yes.

JUDGE McGUIRE: All right, Mr. Stone.

MR. STONE: Thank you, Your Honor.

BY MR. STONE:

Q. 1 ask if you would turn to page 19 of this same
document, RX-15, Dr. Farmwald.

And this i1s under the heading Potential Risks
and Problems, and if you can, tell us why you included
this In the document, this section, why was this
section there.

A. There"s sort of a stylized way you do a
business plan and having potential risks is something

you always put into a business plan, you know, what the

potential problems might be.
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Q. And what were the potential risks that you
identified in the 1989 time frame?

A. As | said earlier, this appears to have been a
draft, so this looks like more the beginnings of an
outline. But at that time we seemed to have identified
three things, which is -- one i1s somebody else doing
pretty much the same thing that we just don®"t know
about yet and that we couldn®t know about until -- you
know, we were going to be somewhat -- you know, we"re
only going to talk under NDA, so maybe they were only
going to talk under NDA for a while.

Q. When you say "NDA™ --

A. Nondisclosure agreement.

Q. Okay. Slow down a little bit if you would, but
tell us on the second point here, Rambus must be
established as a standard to effect large royalty
payments, what did you mean by that, and again if you
would focus on the issue of what you meant by
"'standard"” in this context.

A. To us, and I still think of it that way, but
certainly at the time, the standard is i1It"s just the
part that everybody uses. It"s, you know, when you
think of a memory chip, at that point you thought
RAS/CAS interface. There was no standards body that

had subdivided that. It was just that was it.
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The other thing we thought about was if you
try and charge too high a number, people will just be
scared off. 1 mean, you know, you"re trying to
convince people to adopt your part, so you can®"t go in
and just charge someone, you know, a completely
obscene number. You have to charge something
reasonable.

So all of those factors sort of said that, you
know, small, you know, low single-digit numbers seemed
fair.

Q. Okay. And the last point on this page 19 of
Exhibit RX-15 where it says, "Will patent be
enforceable and broad enough to stop imitators,'™ why
was that listed as a potential risk?

A. In the long run, no matter what, even if the
numbers are small, even if the number is 2 or
3 percent, which in general is a fairly low number, if
people can get out of paying, they will.

And so the patent has got to be pretty good.
It"s got to be, you know, both broad enough that it"s
difficult or impossible to get around and enforceable.
It has to be legal and something that will hold up in
court.

MR. STONE: Your Honor, I"m going to move to

another exhibit. Would now be a convenient time for
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the court?

JUDGE McGUIRE: Let"s do that. Let"s take a
ten-minute break and we"ll return at that time.

(Recess)

JUDGE McGUIRE: At this time you may proceed
with your inquiry, Mr. Stone.

MR. STONE: Thank you, Your Honor.

BY MR. STONE:

Q. Dr. Farmwald, 1°d like you to turn if you would
to your next document in your binder, which is
Exhibit CX-1702.

And if you would, take a look at this document
and then i1f you can tell us what it is.

A. I™m pretty sure it"s my notes -- It"s my
handwriting. 1 know that. It"s the notes from a
Kleiner Perkins venture capital meeting, and I™m
pretty sure it"s not the first meeting that we had
with them.

Q. And i1t has a date on the fTirst page at the
top. Do you see that? Is that the date of the
meeting?

A. 1 believe so, yes.

Q. What date is that?

A. 8-28-89.

Q. And I want you if you would to turn all the way
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to the last page of this document, which is page 6, and
tell us 1T you can whether page 6 of Exhibit 1702 is
part of the same set of notes or different.

A. Actually it looks like it"s an earlier set of
notes because the date is different, so 1t looks like
It was some months earlier, but i1t"s with one of the
people from Kleiner Perkins, Andy Heller, who was the
gentleman 1 told you about before from -- ex-I1BMer.

Q. So I want to direct you to just the first five
pages if I can, leaving out page 6 of Exhibit 1702,
CX-1702.

Does this appear to you to be notes you took at
a meeting or in connection with a meeting.

A. Yes.

Q. If you™d look at the third page of
Exhibit 1702, there"s a series of names at the top.

Can you tell us what these names refer to?

A. Yes. These are various of the partners plus a
lawyer who were at this meeting, John Doerr,
Andy Heller, Bernie LaCruit and Roger Borovoy.

Q. And then in the names below that, we see your
name, and what®"s the name just ahead of yours?

A. Jim Mannos, M-A-N-N-O-S.

Q. And what was his role or involvement at the

time?
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A. He was initially being considered as a VP of
marketing for Rambus, so he came along with me to some
of the early meetings.

Q. Was he helping you at all?

A. He was helping me, yes.

Q. And then are the names at the top, the four
names at the top, are those people who were there on
behalf of Kleiner Perkins?

A. Yes.

Q. Can you give us just a little bit of
background, who you understood John Doerr to be at the
time, what was his role?

A. John Doerr is a senior partner at
Kleiner Perkins, actually a very famous guy, started a
lot of companies, one of the founders of
Sun Microsystems, but very many companies.

Q. And Andy Heller, the next name, you told us who

he was?

A. Yes.

Q. And the next name, Bernie -- how do you say
that?

A. "Bernie LaCruit."

Q. What was his position at the time?
A. He was a partner. He had just joined not too

long before this. 1 can"t right now remember his
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background, but he was a really well-known guy, too. |1
just can"t remember where he had come from before
Kleiner Perkins.

Q. And then the last name you said was
Roger Borovoy?

A. Yes.

Q. And was he at Kleiner Perkins?

A. He was not. He was an attorney and sort of
associate of the firm.

Q. And did you know him by reputation or
personally?

A. 1 did not know him personally. 1 knew him by
reputation.

Q. What was his background as you understood it at
the time?

A. He was Intel -- he had been Intel"s attorney
for quite a long time, so he"s a very well-known guy
because of that.

Q. Did you have an understanding as to why an
attorney was at this meeting?

A. 1 believe that it was -- that"s why I"m pretty
sure this wasn"t the first meeting. | believe we had
had a first meeting and that they wanted to evaluate --
you know, the strength of any potential company built

on these ideas depends on the strength of the ideas,
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and so 1 believe that they had hired Roger Borovoy to
investigate how good the patents could be.

Q. Was he a patent attorney as you understood it
at the time?

A. My understanding was yes.

Q. And staying if we can on page 3 of these notes,
you"ve written "Roger begins™ and then there®s a
discussion down below that.

What do these refer to?

A. So these are my notes of Roger®s comments after
having talked to us at some earlier meeting, so this
was his feedback mostly to Kleiner Perkins but somewhat
to us also.

Q. And what did he tell you at this meeting as
best you can recreate from your notes if you would?

A. He thought -- the first point is he appeared
to think that the packaging patent was the wrong
approach.

Q. I1™m going to interrupt you there if I can.

When you say 'packaging patent,' what was the
reference to as you understood it at the time?

A. Again, this is from a long time ago, but my
best recollection is that one of the patents | wanted
to pursue was the idea of the stacked chips, being able

to build a 3D stack of chips, and I think he thought
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that that was, although patentable, not probably the
best approach.

Q. Again using these notes if they can help you
recall, what else did he say after the comment about
the packaging patent?

A. Let"s see 1T I can read 1it.

He thinks that Rambus can get even more
packaging patents, but much depends on getting a
standard which depends on our patents. He thinks that
there may be as many as ten to twenty patents which
together give good coverage.

So he seemed -- 1 do remember that he was very
positive. He thought we had a very significant idea
that potentially had a lot of patents that could derive
from it.

Q. And iIn these notes you underlined the word
"standard.”™ Do you see that?

A. Yes.

Q. And at this time was there any discussion of
standards set by standard-setting organizations?

A. No.

Q. What was the discussion about standards at this
meeting with Mr. Borovoy and the various partners from
Kleiner Perkins?

A. We had to convince people to use this part and
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we had to convince enough people so that it became the
most common part, it became the default part that
people would use. That"s our definition of standard.
It"s the standard part that people use.

Q. Look if you would a little further down in
these notes. It says "Andy" and then there®"s an
underlined phrase, something memory from IBM.

Do you see that?

A. Yes.

Q. What does that refer to?

A. 1 don"t remember. 1°ve -- 1 don"t remember
unfortunately.

Q. And then turn if you would to the next page.

And let"s focus on the top half of the page
maybe if we can.

Again, there"s a reference to standard, of
making the Rambus a standard, which is underlined, and
then you go into "Jim discusses."”

And if you would, take a look at those notes
down to where it says "IBM" In the middle half of the
page and tell us, 1If you can, using these notes as an

aide, i1f they are, what was discusseato whecs uprtuon oTjT{af the
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standard at that point, is you got somebody big to use
you in high volume.

So it actually says: "Get maker and user of
DRAMs. IBM is top choice.”

That"s pretty clear. IBM at that point was
both the largest producer and consumer of DRAMs in the
world back then.

We also thought that Sony was important and we
thought that video games were important as users of the
chips.

Q. And what"s the next line of the notes say?

A. Important issue is nailing down a few major
users.

Q. And after that, what did you write?

A. Discussion of how to sell to IBM, high-end
machines and workstations.

Q. And then beneath that it says
"Motorola/Toshiba'™; is that right?

A. Yes.

Q. And then what does it say next to those
companies®™ names?

A. As partner.

Q. Do you recall what happened with respect to
Kleiner Perkins following this meeting?

A. Immediately following this meeting they, mostly
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through Andy~"s help, we started to make -- to go into
serious discussions with IBM as a customer.

Q. How did Andy help you in that regard?

A. Well, he had a huge number of contacts there
given that he had just been an IBM fellow, plus he"s a
very outgoing, forceful character, so he knows

everybody. So he pushed his contacts at IBM to talk to

us.

Q. And did they?

A. Yes. But i1t took a little bit. IBM at that
point -- again, IBM was by far the largest computer

company in the world, and they had gotten a little
bureaucratic and they wouldn®t sign an NDA with a small
company that they didn"t know anything about.

So after a lot of -- 1 can remember this quite
while. But after a lot of pushing back and forth, they
hired a retired IBM fellow and 1 had to fly to
Poughkeepsie, New York, and I sat in his backyard and 1
described Rambus to him. He then wrote a report to
IBM, and then a few days later they actually agreed to

sign an NDA with IBM instead of just with this guy.
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moment to look at those if you would and if you can
tell us what these notes are.

A. Bernie LaCruit -- so these are -- and
Mark Bailey was another partner --

Q. Let me back you up.

Are these your handwritten notes.

A. This Is my handwriting, yes.

Q. Okay. And what are they notes of?

A. OFf a meeting about three weeks later with --
another Kleiner Perkins meeting.

Q. And who was the meeting with?

A. Again with Bernie LaCruit and with Mark Bailey.

Q. And the date on the document is September 18,

A. Yes.

Q. And is that the date the meeting occurred?

A. Yes.

Q. And what was discussed in this meeting?

A. It appears that they were giving us the
feedback from a partners meeting, a Kleiner Perkins
partners meeting where they all agreed whether they
wanted to do the investment or not, and their feedback,
which appeared to be mostly positive, that they liked
the technology. There"s some questions that they-"d

like to go further on. And they weren"t quite ready to
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decide whether to invest yet or not.

Q. 1 want to direct you if I can to the middle of
the first page where it says "key to success.™

Do you see that language.

A. Yes.

Q. Key to discuss is establishing de facto
standard?

A. Yes.

Q. What did you mean iIn your notes when you wrote
down "defacto standard'?

A. This is of course their feedback to us, so I™m
just taking notes from them, but 1 think It"s pretty

clear. We had to find a number of high-volume
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document, RX-82. And take a moment if you would to
flip through it and just describe in general terms for
us if you can what it is.

A. It"s an early slide presentation that 1 believe
we probably would have given to venture capitalists, to
potential investors.

Q. Is this a document that you had Andy preparing
at the time?

A. Yes.

Q. And on the cover I notice i1t has two names,

Dr. Mark Horowitz and Dr. P. Michael Farmwald. That
refers to you and Dr. Horowitz?

A. Yes.

Q. How would a document like this be used at a
meeting with a venture capitalist?

A. This was before they had projectors that you
connect to a computer, so you® d bring a stack of
transparencies -- these would have been turned into
transparencies -- and then you®d use an overhead
projector to show it to them.

Q. And there®"s a date on the bottom of this
document.

Is that roughly the time frame at which it was
prepared.

A. Roughly, yes.
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Q. And there"s some initials alongside the date.
Do you see that?

A. Yes. JLM.

Q. To what does that refer?

A. Almost surely that refers to Jim Mannos.

Q. Who was helping at the time?

A. Who was helping, who was helping to edit some
things.

Q. 1 want to ask you about a couple of the slides
in Exhibit RX-82 if I can, and if you would, turn to
page 6.

What does this slide depict or communicate?

A. 1t"s a list of what we viewed as our
overwhelming advantages for why we could win in the
marketplace.

Q. And let me ask you about the last bullet point,
the one that says, ""Use existing DRAM fab technology
and designs, only change the interface.”

What was that meaning to refer to or what did
you mean by that?

A. DRAM fabs tend to be specialized things.
They"re built specifically to build DRAMs and there®"s a
history behind them.

So there®s several different kinds of

fabrication plants. There®"s ones that you use to
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build microprocessors, there®s ones that you use to
build DRAMs and other things, and they tend to be
different.

So what we had to do was come up with an
interface that was compatible with the processes that
were used inside a DRAM fab and not with a CPU fab.
CPU fabs tend to produce faster parts, but they also
tend to be more expensive parts, so we couldn™t use
that kind of logic. We had to use DRAM kind of logic.

Q. Well, when you talk about an interface here,
we"ve heard something in the course of this case -- and
you may have heard it when you were here for the
openings -- about a narrow bus or a narrow bus
architecture. Was that what -- did you mean that when
you said "interface'?

A. 1 meant the bus architecture, yes.

Q. Did you mean something that might be described
as a narrow bus?

A. 1 don"t think I ever thought about it as a
narrow bus. We had a set of ideas that implemented a
bus. Along the way we would pick implementation
choices that made sense at the time.

So the first bus we picked was a 9-bit-wide
bus because that"s what we could fit on the edges of

the chips that existed at the time. Later we went to
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wider buses because we could fit more pins on the
chip.

Q. Was there anything about your ideas that you
wrote up on the demonstrative we have up there, which 1
think is DX-254 -- were any of those ideas you wrote up
there ones of using what might be called a narrow bus?
And that"s the chart behind you.

A. Generally not. A few of them allow narrower
buses to work better, but 1 don®"t think they“"re at all
specific to narrow buses.

Q. Let me ask you to turn to page 9 of RX-82 if

you would.
Is this -- can you tell us what this page lists
here?
A. It"s a description of the first-generation

Rambus interface.

Q. The second bullet point, "Uses a custom signal
interface at 500 megahertz (two nanoseconds),'™ and
then 1t has some bullet points under that, what did
you mean to communicate here? And if you can compare
it by the chart you drew, DX-254, that might be
helpful.

A. I™m actually not sure 1 understood the
question. Sorry.

Q. That"s okay.
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times --

Q. Is that something that falls in Mark Horowitz"s
area a little more than yours?

A. Yes.

Q. Okay. And then you have written there
"pipeline transfers,”™ and is that similar to or the
same as "'pipeline block transfer™ that you wrote on
DX-2547?

A. Yes.

Q. And then let me ask you just one more question
on this page.

Look if you would at the very last bullet
point, the "allows block mode transfer,” and at the
very last bullet point under that where it says "1 to
128-byte-long blocks supported.’™ What does that
describe.

A. 17d mentioned this earlier. Typical computers
don®"t want one byte at a time. Typically they want 64
or 128 bytes at a time.

So instead of sending the address, getting
data, sending the address, getting data, it"s better,
we felt, to send the address and get a whole block of
data, send one address and say now return the whole
block of data back, all the words 1 want together, just

do it all, but you need a controller to do that.

For The Record, Inc.Waldorf, Maryland(301) 870-8025



8147
8147

That"s the key observation.

Q. And earlier today when 1 asked you a question
about bytes and you were doing 2® and what that
multiplies out to, did you give me the wrong answer?

A. 1 made a mistake, yeah. 1 was a little
nervous. 2° is 256. Sorry. 1 knew that.

Q. Turn if you would to page 17 of this same
exhibit , RX-82.

A. To which page?

Q. Page 17.

This appears -- you have at the top Rambus and
R1ISC, R-1-S-C.

What were you trying to communicate with this
particular chart -- or slide?

A. As | mentioned earlier, RISC, which stands
again for reduced instruction set computer, at this
time was a very hot topic. The idea of RISC computers
had come along about five years earlier. It had spread
very widely. It was very popular. 1t was really
changing the industry quite a lot.

But because of the way it spread -- it had been
more or less iInvented at IBM, but he had sort of talked
about it -- John had talked about it at various
universities, and then they had sort of reinvented it

and changed it, so there was a lot of different RISC
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incompatibility -- is that something that Rambus was
ultimately able to do?

A. Yes.

Q. And so how many different designs of Rambus
DRAMs are out there?

A. Well, at each generation there®s many
different versions of the design, but they"re all
completely compatible. And we"ve had different
generations of the design, which of course aren"t
compatible because, you know, you do -- the
first-generation DRAMs had a certain performance
level, 500 megabytes per second. The next generation,
which were called direct RDRAMs, more than doubled
that performance level, so they weren"t compatible,
but again they were standardized. There were a number
of implementations, but they were all compatible with
each other. And now of course we"re working on the
third generation.

Q. Okay. Let me ask you to turn to the next page
in Exhibit RX-82, which is page 18.

What does this particular slide communicate?

A. It"s pretty much the business model. 1t"s how
we make money. It"s who our customers are. We sell
directly to semiconductor companies and computer

companies.
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Q. At this time what were you contemplating you
would sell?

A. Technology and consulting essentially. We were
selling the concept and the implementation of a DRAM
interface standard to DRAM companies and to computer
companies.

Q. And then the next bullet point, income is via,
how did you contemplate then that you would earn
income?

A. Well, we would sell designs, i.e., consulting.
We would go work with the DRAM companies to implement
the Rambus interface in their DRAMs and other products
and they would pay us consulting fees, essentially pay
for our engineers, and they would pay us royalties,
ongoing royalties, for the use of that intellectual
property that would be shipped with their products.

MR. STONE: Your Honor, at this time 1°d like
to offer Exhibit RX-82 into evidence.

JUDGE McGUIRE: Any objection?

MR. ROYALL: No objection.

JUDGE McGUIRE: Entered.

(RX Exhibit Number 82 was admitted into
evidence.)

BY MR. STONE:

Q. Thank you.
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A. 1 don"t remember the order, but we met with two
different firms. One was called Mohr Davidow and the
other was called Merrill Pickard Anderson and Eyre.

Q. And do you remember who you met with at
Mohr Davidow?

A. Yes. 1t was Bill Davidow, who was the named
partner of the firm.

Q. Does he currently have a role In Rambus?

A. He"s the chairman of the board of Rambus.

Q. Is his role one of a nonexecutive chairman
where they don"t operate the business day to day?

A. That"s correct.

Q. Do you recall your first meeting with him?

A. Very well actually.

Q. Could you briefly relate that meeting to us if
you would.

A. Yes. 1 don"t remember how I was introduced to
Bill, but I came in, and It was just me presenting, SO
I presented the plan, you know, something like what we
saw before. It was probably fairly similar to that
one, you know, slides basically, a few graphs.

And Bill is a smart guy and he used to be a
very senior person at Intel before he became a venture
capitalist, and so he was getting pretty excited. He

really understood what we were doing, was very excited
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about i1t, which is, you know, you like that, when
somebody likes your idea.

And 1 don"t know. About two-thirds of the way

through the presentation or so, Bill sort of - if
you"ve met Bill, he"s got a -- you know, he"s got a
strong personality -- he sort of leans forward and

said, You really need Intel to succeed, don"t you?
Because 1 had been talking a lot about IBM and how we
had good contacts there, and so on, and 1 said, Yeah,
but I don"t know how to get to Intel.

Q. Why did you need -- why did you think at least
you needed Intel at that time?

A. Well, they were at that point still, you know,
relatively early in their history, but even at that
point probably -- this is from memory -- probably 25 or
30 percent of the DRAMs iIn the world were connected to
Intel microprocessors even at that early day. Of
course now It"s 95 percent of the world®"s DRAMs are
connected. But it was clear that they were growing
like crazy, so clearly they were very important.

Q. So what happened after he asked you if you
needed Intel and you said, Yes, 1 think we do?

A. So we were sitting on opposite sides of a
conference room table and so Bill sort of -- he had a

chair with rollers on it and he slid the chair around
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and turned around, and there was a phone on a little
table behind him and he dialed a number from memory --
I actually remember this -- he dialed a number from

memory and said: Hi, Betty. 1Is Gordon iIn?
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Q. Did you meet with him the next day?

A. Yes.

Q. And what was his reaction?

A. Mark came along with me. This was obviously a
pretty important meeting. And he was very positive.
He -- 1 remember a lot about i1t. He had a comfort --
he had a cubicle -- iIntel i1s very egalitarian --

JUDGE McGUIRE: All right. Let"s try to keep
it to the answer. 1 don"t need all this -- ultimately
when 1 read 20,000 pages of this transcript, 1 could do
without two or three other pages.

THE WITNESS: Sorry.

Anyway, Gordon -- we had a very good meeting
with Gordon. He was very excited and he wanted Intel
to work with Rambus.

BY MR. STONE:

Q. And ultimately did that come to pass?

A. Yes, 1t did. They signed an agreement within
the next six to nine months.

Q. Did you -- you mentioned one other venture
capital firm you met with. Who was that firm?

A. Merrill Pickard Anderson and Eyre.

Q. And ultimately was there an agreement among any
of the venture capitalists to help with funding?

A. All three of them agreed to fund.
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circuits and packaging and Rick did more architecture
things, so to some extent Jim helped Mark and Rick

helped me to some extent.
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application?

A. 1 certainly tried to help write it. | wasn"t
certainly at the time at all a patent expert, but 1
tried to help. Mark Horowitz did the bulk of the
writing of the specification. 1 wrote pieces of it
which he then rewrote. But 1 at least tried to help.
And I -- so I generally tried to help with the
writing.

Q. And the portions that you and he wrote were
which portions of the application, iIf you can note as
the description of the invention, the specification,
the claims and a few other parts, which parts or all
the parts did you and he try to write?

A. Again, mostly the specification. We very much
focused on the specification.

Q. How long did that process take of the writing
that you and he did?

A. My recollection is that we worked on it for at
least six months, maybe longer. We spent a lot of time
on the specification.

Now, of course this was in parallel with trying
to figure out what the idea was. | mean, we were
working on the idea at the same time we were writing
the specification.

Q. As you were working on drafting the patent
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application, did you have a view on your own as to
whether or not you were going to get a patent or
patents as a result of that application?

A. Yes, | did. When I first had the i1dea, 1 did a
lot of patent searching when I was at Illinois. They
have a patent repository in Springfield, Illinois, so |
would actually go there and do searches. And then when
I came back, 1 continued doing searches at Sunnyvale at
the patent repository.

So 1 felt I had a pretty good idea, I had done
a pretty thorough review of the prior art, and 1 felt
that we had some pretty significant new stuff that I
hadn"t seen before in the prior art.

Q. What did you do with the things that you found
as a result of these searches?

A. Everything I found was given to the lawyers and
was put into the patent, first patent application, as a
list of prior art.

Q. Had you ever been involved iIn the actual

drafting of any portion of a patent application before

this?

A. 1 had been -- 1 had -- 1 had received two
patents before that. In neither case had 1 written the
patents. In both cases | described the idea to an

attorney who then wrote it up, sent it back to me, and
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I then signed it.

Q. Was this the first time you actually tried to
write a portion yourself?

A. Yes.

Q. You mentioned David Larwood as somebody who
worked with Mr. Borovoy?

A. Yes.

Q. What was his role iIn this original application
as you observed it or understood it?

A. He wrote the claims and sort of took the
disclosure that primarily Mark had written -- i™m
sorry -- the specification that primarily Mark had
written and sort of, you know, made it into patentese a
little bit, wrote claims, you know, did the things that
made 1t Into a patent.

Q. 1 want to go back to something that you
mentioned earlier, Dr. Farmwald, which was you
mentioned you were trying to make contact with various
companies In the business, potential customers,
potential manufacturers. Do you recall that?

A. Yes.

Q. Would you generally give presentations to
companies that you thought might be customers or
manufacturers of this product?

A. Yes. Roughly speaking, 1 would give a first
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presentation, make a first contact, and then if they
were interested and wanted technical follow-up, Mark or
Mark and 1 would go and do technical follow-up.

Q. Let me ask if you would to turn to what®"s next
in your binder, which is RX-25, and I want to direct
your attention if I can not to the first page of RX-25
but to the second page and the following pages of
RX-25.

IT you would, take a minute or two to just skim
through pages 2 through 21 of RX-25 and then tell us if
you can what the document 1is.

A. It appears to be a somewhat later presentation
than the ones we looked at earlier, and It appears to
be a presentation that we would have given to a
potential partner or customer early on. It"s got some
technical detail but not a huge amount.

Q. So when you say "early on,'™ do you mean early
in the discussions with the customer or do you mean
early in some other sense?

A. Early in discussions; i1.e., this looks like one
that we would give without an NDA because it doesn"t
contain much technical detail.

Q. And why was there -- why would you normally
give so much information before you got an NDA, if I™m

understanding the inference correctly?
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early adopters."
What were you communicating with that language
or trying to communicate?

A. At this point in time we still hadn®"t signed
up -- this was early In 1990 -— we still hadn"t signed
up any DRAM makers yet, so what we were looking for
was one or two DRAM companies to sign up with us
early, because there®s more risk, and what we were
saying is what we"d offer them i1f they*d sign up
early.

Q. And iIn these meetings what were you saying you
would offer to those who had signed up first?

A. What we offer the person in the slide is a
first to market, a lead to the market, reduced
royalties, and an opportunity to have some feedback
into setting of the Rambus standards.

Q. And when you talked about Rambus standards

there, what did you mean?

A. It was -- we viewed what we were doing as
what -- It was going to become a standard. You know,
it was the Rambus standard. It was the part everybody

used. There was a specification. Everybody would
implement that specification and they would all be
compatible with each other, so they"re standard parts

you could interchange one for the other.
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A. Yes.

Q. And then there®s two bullet points under that,
the first one which is: Avoid the VHS/Betamax
situation.

What did you mean by that.

A. Well, my recollection at the time -- of course
this was -- videotapes were still very popular, and
Sony had invented the Betamax, the first, you know,
cassette tape-based video player, but they had decided
that they wanted to make it a very high-profit part of
their company that they owned, and so essentially they
weren®"t willing to license it to other people.

The license terms were so high -- 1 don"t
remember, but I think it was in the dollars per
cassette -- they were so high that it was essentially
not a plausible licensing approach. They were telling
people go away, we don®"t want to license you.

Q. How did you plan to avoid that?

A. Well, what happened then is because they told
people they wouldn®t license them, a consortium of
people got together and formed an alternative called
VHS which then in the end became the successful way to
do i1t.

So our goal was to license it openly and fairly

to everybody so everyone is on equal footing with a
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relatively low royalty, something that given the
magnitude of what we invented was not considered
unfair.

Q. Okay. Could you -- i1f the court will allow you
to go to the board --

JUDGE McGUIRE: Go ahead.
BY MR. STONE:

Q- -— give us a list of the early companies or
the companies that you met with in the early time frame
as best you can recall today.

MR. ROYALL: Can 1 ask for some clarification
on what you mean by "early