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REMOTE DEPGCSI TI ON;  THURSDAY, JUNE 27, 2024,
10: 00 AA°M EASTERN STANDARD TI ME

- 000-

BRUCE L. JACOB, Ph.D.,

HAVI NG BEEN DULY SWORN BY THE CERTI FI ED SHORTHAND
REPORTER, WAS EXAM NED AND TESTI FI ED AS FOLLOWS:
EXAM NATI ON

BY MR O DELL:
Q Thank you for being here today, Dr. Jacob.
l"d like to start with sone informalities that

we seemto go over every tinme but get themon record.

First of all, when you need a break, need to
hit the head, as you say, |let ne know and we'l| break;
and I'll do the sane, too, if | need to hit the head.

For the deposition, | plan to go over three

docunents. And hopefully you got a note of those.
The first docunment is the -- your declaration

t he declaration of Dr. Jacob. |It's Exhibit 2003.

A kay.

Q The second docunment is U S. Patent
No. 7,697,369. It's Exhibit 1001. And I will refer to
this as the '369 patent.

A Cool , yes.

Q And the third docunent is U S. Publication
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No. 2004/ 0022095A1, which is Exhibit 1005, and | will
refer to that as Lee, L-E-E

A kay.

Q Have you read and do you have each of these
docunent s?

A | have read and | do have themin front of ne
and |'ve got themelectronically and | al so have hard
copies in front of ne.

Q Geat. M, too, by the way. So I don't always
trust el ectronics.

So, as you know, you've done this before,
pl ease do not conmunicate with others while we are on
record unless, of course, it's on record.

Pl ease wait for ne to finish ny question before
you answer, and I'll try to give you the sane courtesy.
"1l try ny best to wait for you to conpl ete your answer

before | nobve on

A kay.

Q Pl ease answer -- please answer all questions
unl ess the -- your counsel instructs you not to answer.
So even if your counsel objects, you still answer unless

your counsel says do not answer.
A Ckay.
Q As you know, please answer verbally. Please do

not do hand waving. O course you want to not do that
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so that the Zoom-- you don't get --
A You don't want expl osions?

Q There we go.

A | have no idea howto turnit off. | have no
i dea.
Q Vell, I think it provides a little levity to an
ot herwi se boring conversation. So that's -- anyway.
I"mgoing to talk about a POSITA, P-OS-1-T-A
or person having ordinary skill in the art, at or around

the year 2006. And that is the earliest priority date
which is a Japanese filing of the '365 -- '369 patent.
Does that make sense?

A It does.

Q So we're not tal king about a POSI TA today.
W' re not tal king about a POSI TA in 1995. But although
| understand you gave a little background, which is
hel pful, but we're saying what would a POSI TA say in
2006. Okay.

Al right. Well, let's nove on to the rea
stuff.
So did you wite the declaration by yourself?
A Yes, | did. There's a section of |egal ese that

| didn't wite --
Q Yeah.

A. -- but all of the technical stuff | wote.

THE SULLI VAN GROUP OF COURT REPCORTERS

EX1015 / IPR2023-01200 / Page 8 of 46
Western Digital Technologies, Inc. v. Longitude Licensing Ltd.



http://www.sullivancourtreporters.com/
http://www.sullivancourtreporters.com/

© 00 N o o b~ w N P

N NN N NN R R R R R R R R R R
O B W N P O © 0 N O O b W N B O

Q Starting with your qualifications at
par agraph 11 of your declaration, would you consider
yoursel f an expert in the nmenory system design area
around the year 20067

A Yes. Mm hmm

Q Turning to paragraph 31 of your declaration,
this is a picture of -- I'"mgoing to junp right in, by
t he way.

A kay.

Q Turning to paragraph 31 of your declaration.

A Al righty. 1'mthere.

Q Al right. This is a picture of a source

synchronous timng; right?

A Yes, it is.

Q Can you explain what's going on in the data
wite operation and then the data read operation and

tell me nore about source synchronous.

A Sur e.
This is just -- this is at a very high-I|evel
depi ction of source synchronous. [It's |leaving out a |ot

of the details, but the idea is that you send a strobe

signal along with a data signal so that the receiving

side receives the -- the strobe and the data in
synchronous, you know -- they're in sync with each
other. They receive themat the sanme tine. So -- as
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opposed to using, for instance, a global clock to latch
the data in which you can't guarantee a certain anmount
of alignnent between the gl obal clock and the -- and the
data because they're comng fromdifferent places.

So -- so in the data wite operation, the
strobe is conmng fromthe controller. The data is
coming fromthe controller so they both routed al ong the
circuit board with each other so that they -- the two
signals take a parallel track and take the sane anbunt
of distance to go fromthe controller to the nenory
devi ce so they have the sane, you know, |atency there.
So they arrive in sync with each other.

And then the data read operation is just
rever sed.

Q So kind of, in short, whoever is providing data
al so provides the strobe signal so that they arrive,
what ever the length of propagation is, at the sane tine?

A Yes. Yes.

Q O close to.

A Yeah. The idea is that when -- if you're
dealing with -- with frequencies, you know, tens of
megahertz, it's less of an issue, but as soon as you get
up into the hundreds of negahertz and certainly once you
get into the gigahertz ranges, even short anounts of

W re introduce skews that you need to account for and --
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and this is the easiest way to account for it.

You send the two signals in parallel with each
other. And when one takes a right turn, the other takes
a right turn. They're routed together on the circuit
board so that they're always going to be in sync with
each ot her.

There are further nechanisns that you use to
bring themeven tighter in sync with each other. But
this was -- this is a high-level depiction of the idea.

Q Can a source synchronous systemstill use a
clock for things other than data?

A To do what ?

Q To sanple -- to sanple -- can a source
synchronous systemstill use a clock to sanple, for
exanpl e, control information?

A Can -- so the question is, if you have a source
synchronous data delivery system can that system use,
for instance, the systemclock to sanple conmands and
addr esses --

Q Yes.

A -- is that the question?

And the answer is yes, the systemcan do that.

Q That's what the '369 patent does; right?

A One of these guys does that. | believe it's

the '369. Let nme make sure, I'lIl just look at this, the

10
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timng diagranms.
Yes, yes, yes. Yes. Yes. That's how the '369
wor ks.
Q Did -- I"'mgoing to not use his surnane.
don't know what the sex of the inventor is. Dd
Koshi zuka, K-O-S-H1-Z-UK-A who is the inventor of the
'369 patent, invent and patent source synchronous timng
wWth his '369 patent?
A | believe not. One of these guys actually
call s out where source synchronous cl ocking cane from
kay. So, in fact, no, he says, for instance,
this is in the second paragraph of the first colum
somewhere around line 12 or so, he says data signals are
sent out fromthe sender -- it says is synchronized,
that's bad grammar, but he's saying in synchronization
with the data strobe signal as disclosed in U S. Patent
No. 6789209. So right there, he's describing -- he's
wel | aware of source synchronous clocking in prior art.
Q What is the difference between your basic
description of source synchronous operations at
par agraph 31 of your declaration and the cl ai ned
invention of the -- Caim1 of the '369 patent?
If it helps, we can look at Claim1l of the
' 369 patent.

A |"mgoing to pull up the electronic version

11
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because it's bigger.
Q Maybe | can ask this question nore sinply.

What i nprovenent di d Koshi zuka provide to
sour ce synchronous operation?

A |"mnot sure that -- that he's claimng to
i mprove upon source synchronous clocking. M
understanding froma high | evel was that the ' 369
patent, the main idea, is enbodied in Figure 10 where
what he's got is two -- two different nmenories that
operate at very different speeds and they don't even
have to be like nultiples of each other. These two
different nenories that are -- that have different
bandw dt hs and different speeds and so forth can all
share the same control signals. And that's -- that's --
that would sinplify the design of a systempretty
significantly rather than having a controller that has
to have a set of pins for each separate nenory.

And this -- this could be -- you could envision
this extending to three different nenories at three
different speeds. So I think | viewit as that's the
main contribution fromthis patent.

| did not read the -- the clains in terns of,
hey, how -- to what degree did he inprove upon source
synchronous cl ocking, but if you want, | can | ook

through the -- the claimfor a bit and see if he does

12
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claimto have inproved upon source synchronous cl ocking.
Q So -- and | will. But let me -- let ne say
this differently.

Wien | look at Caim1 of the '369 patent,
don't see the two different speed nenories as shown in
Figure 10. But what | do see that's different from your
drawi ngs of source synchronous nenbry or nmenory systens
is that in a read operation, there's actually two strobe
signals: One fromthe controller to the nenory device
and then anot her back fromthe nenory device to the
controller along with the data.

A Aah, | see what you're getting at. Gkay. So
then now | see what you're getting at.

So the difference -- and it's just -- all
right. So if you look at ny diagramfor the data read
operation, we've got the strobe signal just sonething
called strobe signal that's comng out of a transmtter
circuit inside the nmenory device. It's got an anplifier
on the nenory device side and it's sent across the
circuit board to the nmenory controller

| don't show you where the strobe signal cones
from And there are a |lot of places a strobe signa
could cone from It could -- it could be generated
locally froman oscillator. It could be taken from you

know, sone other signal, you know, for instance, if the

13
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nmenory were receiving a clock signal, it could gate the
clock signal onto the strobe line to produce a strobe.

O -- and this is what the '369 patent does, it could do
a turnaround cl ock, a turnaround strobe, where it's --
it's receiving an incom ng strobe signal fromthe
controller and it sinply turns it right around and
transmts it right back to the controller

And then at the sane tine that it's sendi ng out
the pul ses of the strobe, it's delivering each pul se of
the data and so -- so it's basically timng the delivery
of the data with the pul ses of the strobe that are
com ng in.

So -- so in a sense, you could look at that as
the nenory controller is dictating to the nenory device
the timng of the data.

Q kay.

A And they call that turnaround cl ocks or
turnaround strobes a lot of tines.

Q And in the claim if |I'mnot paraphrasing your
answer, your very conplete answer correctly, please
correct nme. But in the claimaround line 19 of daiml
of the '369 patent, it refers to a second data strobe
signal being sent by the controller. And then to
receive a read data signal in synchronization with a

read data strobe signal, that's the difference between

14
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what woul d be consi dered conventional source synchronous
oper ati on?

A Wll, it's -- it's not necessarily -- yeah.
That's different fromthe way | depicted it innmy -- in
nmy decl aration.

Q Ckay.

kay. | know you wite about this in
paragraph 62. But tell nme the difference between
synchronous and asynchronous nenory systens.

You give a description of this, you have a
section heading directed to this. But in your words
here today, what's the difference between synchronous
and asynchronous nenory systens?

A So if you're applying the termto nenory
systens as a whole, it's a little too broad.

Q kay.

A But -- but if we limt it to DRAM5, for
exanple, | get to it in paragraph 61. And this is just
lifted straight out of ny book that I wote in 2005
regardi ng DRAM specifically, if the clock drives the
DRAMs directly, the DRAMs are call ed synchronous DRAMs.
If the clock does not drive the DRAMs directly, the
DRAMs are call ed asynchronous DRAMs.

In a synchronous DRAM in "a" synchronous DRAM

steps internal to the DRAM happen in tinme with one or

15
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nore edges of this clock.

In an asynchronous DRAM operative steps
internal to the DRAM happen when the nenory controller
commands the DRAM to act and those commands typically
happen in time with one or nore edges of the system
clock. So .

Q kay. ay. Thank you.

Let's turn to paragraph 36 of your declaration,
whi ch describes the -- I'mabout to say a bunch of
|l etters, okay? -- DDR SDRAM And we often refer to that
| ast word as SDRAM  Ckay?

All right. Let ne start, and then one ot her
word that 1'mgoing to say is JEDEC, all capitali zed,
J-E-D-E-C. It's just -- it's just a word.

All right. So let nme start over here.

A | like that definition. "It's just a word."

Q What do you call the word like "NASA " you
know, it stands for sonething.

A Yeah, it's an acronym

Q Acronym  Thank you.

A But | love it, "it's just a word." There's a
whol e bunch of people involved in the organi zati on. But
| love it.

You can question their efficiency and their

nmeans and then their results, but | love that. "It's

THE SULLI VAN GROUP OF COURT REPCORTERS
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just a word."
Q | was part of JEDEC back in the "90s. [I'm
insulting ny own --
A Yeah, yeah. OCh, | attended sone of the
neeti ngs and, oh ny gosh, it's like -- it's basically
t he whol e organi zation as far as DRAMis concerned, it's
like Intel and everybody else is just -- they're not
even participants, they're audi ence nenbers wat chi ng
what's goi ng on because Intel is saying this is what's
goi ng to happen.
Q Yeah.
A | imagi ne things have changed since, but it was
eye-openi ng. Anyway, sorry to --
Q So I"'mgoing to start over this question
Hopefully it will nake sense now.
Let's turn to paragraph 36 of your declaration
whi ch describes the DDR SDRAM i nterface from 2003,
Thi s appears to be consistent with the JEDEC
standard provided in the position at Exhibit 1007;

right?

A | believe that | used the sane docunent that
Baker referenced. | think | used the sane version. |
tried to.

Q Are the figures at the bottomof this

par agraph, | believe it's on page 19 of your

17
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decl aration, describing source synchronous timng?

A Yes. For the data signal, they do.

Q What is the relationship between DQS and CK or
cl ock?

A | don't understand the question. Wat do you
nmean, what is the rel ation?

Q | see a vertical line that goes between the
transition of clock and the transition of D@. In this
figure, from paragraph 36 of your declaration, is DQS
aligned with cl ock?

A In the top figure, it happens to be. And
that's -- that is aread -- that's a read operation. In
the bottomfigure, it is not aligned with the clock and
that's a wite operation. So the strobe does not have
to be aligned with the cl ock.

Q In the read operation part of the figure, is
DQS conti nuous?

A No. Well, it depends on what you nean by
"continuous." You nmean |ike a continuous periodic
noni nterrupted clock signal? You know, sonething that
repeats forever?

Q Yes.

A kay. Yeah, then no, it's not that. | nean,
you could say it's continuous over a defined interval or

sonething. It depends on your definition of continuous.

18
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But no, it doesn't repeat forever. It just repeats for
a short bit.

Q So in this top figure of the read operation at
par agraph 36 of your declaration, we would call the
cl ock signal continuous but the DQS signal would not be
conti nuous?

A | would not call it continuous. But again, you
coul d say continuous over an interval or sonething. But
no, you'd say that the DQS signal is not continuous but
the clock is.

Q Wuld it make nore sense if | said that the
cl ock was free runni ng?

A You could say that. Yes.

Q kay. Ckay.

If, in the read operation here in the top of
figure of paragraph 36 of your declaration, if DQS was
continuous for the entire -- just was free running,
woul d you say that it's essentially the same as cl ock,
CK?

A It -- 1 would say it's essentially the sane in
that it's free running. It would be performng a
different function. You know, it's one of those things
where you can't nake a globally -- you can't nmake a
gl obal statenment say they're identical. |[|f both of them

are free running, then certainly both of themare free

19
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running simlar in that regard.

Q And they're aligned to each other?

A In this exanple, if you chose to align DQS with
the clock, then they would be aligned with each ot her

Q Par agr aph 46 of your declaration, this
paragraph is referring to an SRAM cache?

A Yes, it's referring to the -- what's | abel ed
Figure 5.1 out of nmy book that's on page 23.

Q Is the read/wite signal in this -- referred to
in this paragraph a clock signal?

A Usually read/wite is not a clock signa
because it's usually, you know -- it's -- for exanple,
could be highif it's awite, lowif it's a read, or
the other way around depending if it's active high or
active low And |I'mguessing sinceit's ends in a "B,"
it's a bar.

But no, that would not -- that would be a
control signal that determ nes whether or not you're
reading or witing.

Q kay. Referring to paragraph 62.

A Ckay. |'mthere.

Q Do synchronous nenory devices facilitate higher
speed and performance m croprocessors?

A In general, not necessarily. | nean, they --

I n general, the reason that people nove to synchronous
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devices is because they sinplify system design. But
they don't necessarily give you any better bandw dth,
for instance, in the -- | think it was the 1980s, |BM
had asynchronous toggl e node that had just insane
bandwi dth and it was asynchronous. So the main -- the
mai n reason for going to synchronous is that it

sinplifies the interface between comuni cating devi ces.

Q Have you ever heard of a pipeline nenory?
A | have.
Q Can a pipeline nenory -- let ne give sone nore

background to this.
A pipeline nenory is a synchronous nenory; is
t hat your understandi ng?

A Vell, there is pipeline burst EDO and |I'm not
sure if that was -- | don't think that was synchronous,
was it?

| think pipeline burst EDOwas -- | don't think
t hat was consi dered synchronous. A pipeline nenory, you
don't necessarily have to have a system cl ock delivered
tothe -- to the DRAMto nmake it pipeline. But in SRAM
designs, it may be different. I'mnot -- | haven't
built pipelined SRAMs so |'mnot sure about that. So it
ki nd of depends on what kind of device you' re talking
about .

Q So you said earlier that there was a nove from
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asynchronous to synchronous nenories actually before the

time of this '369 patent, which provided the benefit of

nore sinple design. [|I'mnot quoting you exactly if you
can correct ne on that. |Is that correct?

A |"msorry.

Q So you said -- you said earlier that there was

a transition fromasynchronous to synchronous nenories
because it sinplified the interface between the
controller and the nmenory device; is that correct?

A Vel l, | gave that characterization of
synchronous versus asynchronous. Honestly, | don't know
exactly why the industry transitioned. If we're talking
about DRAMs. | don't know why the industry transitioned

fromone to the other

Presumably, it was -- it was cost-saving
reasons. And sinpler design neant |less -- |ess noney
spent. I'mguessing. | think that's what the
transition was about. But | -- | didn't -- | don't

think I expressed the opinion on why the industry did
it. But | do know that synchronous designs tend to be
si npl er than asynchronous desi gns because you are now
havi ng things all happen on a clock. And so the -- the
novenent of data and conmands t hrough the system | ooks
nore |i ke the novenent of traffic through a city with

regul ar stoplights at the end of every block. And so
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it's nore regular, it's nore predictable. And
therefore, it's easier to design.

You give up sone anmount of latency in doing it,
but you -- you know, in that you have | onger |atencies.
But the tradeoff is sinplicity. So, you know, | think
that's -- that's the benefits, but again, | don't know
exactly why the industry transitioned fromone to the
ot her .

Q So can you tell me why having a sinplified
interface or the sinplicity that you were just
describing is a positive thing or is a benefit?

A It means that nonexperts can design systens and
get themto work. So if you go back to the 1980s and
the early 1990s, there were people who could nake really
fast DRAMs, but they were experts at it and they were
few and far between. And it was difficult -- from
what -- what they told ne, it was difficult for themto
get other conpanies to go out and build parts that net
their specifications, like, there were a | ot of
manuf act urers who were capabl e of buil ding DI Mvs, but
they didn't know much about parasitics. So they could
build DI M that worked at, say, 50 negahertz or bel ow,
but if you wanted to go to, |like, 66 nmegahertz and
100 nmegahertz and so forth, these manufactures didn't

know how to do it. And this is why you kind of see
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around that tinme, you know, early '90s and in particul ar
with the nove to the synchronous DRAMs, they started
novi ng towards a JEDEC specification that was not nearly
a pin-out. Previously, the JEDEC specifications were
just pin-outs basically. Here's the DRAM these pins
contain -- these pins are the ones that, you know, match
up with these signals. So like clock cones -- not

clock. They didn't have cl ocks.

CAS cones in here, RAS conmes in here, address
pin zero is here, address pin one is here, data one,
data zero, and so forth. Power is here. Gound is
here. They basically said here is the pin-out of the
DRAM  And that was what a JEDEC specification |ooked
li ke.

But starting in the md-1990s, they started to
i nclude nore specifications |ike what the parasitics
shoul d 1 ook Iike, what the capacitance of these things
shoul d | ook Iike, what's the -- you know, the inpedance
measurenents and so forth so that you could guarantee a
certain | evel of performance, and evidently there were a
bunch of manufacturers out there who was unaware of any
of these processes and so they had to be educated if
t hat makes sense.

And | think that noving to the synchronous

nodel made it easier to instruct these people on how to
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buil d working parts that would work correctly at high
speeds. But this is -- this is ny guess from you know,
just putting together little bits and pieces that | saw.
Nobody's ever cone out and said this is what it was al
about. This is nmy guess after watchi ng what happened.

Q Your guess is probably pretty good. | nmean,
you wrote the textbook and you' ve got the -- the
background. You were an expert in the art at the tine.

MR, O DELL: So Lynette, he said the word "CAS"
and "RAS." That's nore acronyns, CA-S and R A-S.

THE STENOGRAPHER:  Thank you.

THE WTNESS: Thank you for that clarification.

MR, O DELL: 1'mgoing to say sonething funny,
this is kind of off the record.

(Di scussion held off record.)

MR. O DELL: Al right. | would like to take a
little break. Maybe we can all hit the head, |I'm going
to refresh sone of ny notes and | think we've answered a
| ot of ny questions already.

| do have nore questions to go, but I'd like to
kind of reorganize and reidentify that. So why don't we
take a little ten-minute break. 1Is that okay?

MR, KRCEGER  Sure.

(A recess was taken.)

25
THE SULLI VAN GROUP OF COURT REPCORTERS

EX1015 / IPR2023-01200 / Page 26 of 46
Western Digital Technologies, Inc. v. Longitude Licensing Ltd.


http://www.sullivancourtreporters.com/
http://www.sullivancourtreporters.com/

© 00 N o o b~ w N P

N NN N NN R R R R R R R R R R
O B W N P O © 0 N O O b W N B O

BY MR- O DELL

Q Al right. I1'mgoing to refer to the Lee prior
reference
A kay.

Q Paragraph 4 and 5 of Lee tal ks about a nobile
processi ng systens and clock signals. Are you famliar
with that -- those two paragraphs or would you like to
read themagain to refresh your nenory?

A Vell, I'll read thembriefly. I'mfamliar
with them But

Q Ckay.

A Yeah, he's just explaining why having | ow power
I s good.

Q Ckay.

A And why cl ocks are bad.

Q Wul d you agree that for nobile applications,
some may find it desirable to use asynchronous nenory
devi ces?

A Certainly. | think that's -- that's a good
st at enent .

Q Do you think that in other applications, it may
be desirable to use synchronous nmenory devi ces?

A Dependi ng upon the application, you would
choose to use one or the other. And it all depends on

the application. He's just tal king about what he wants
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to acconpli sh.
Q MM hnm
Do you know i f nobil e devices in 2006, which is
the priority date of the '369 patent, were using
synchronous nenory devi ces?

A | would inmagine it depends upon the nobile
device. And | -- and | -- | don't know of fhand --
don't know if you can say generally across the board
everybody is doing one or the other. [I'mcertainly
not -- everyone was not doing either one or the other.
It was sonet hing where there would be a mx, | believe,
by m d-2000s.

Q Way woul d sonme entities use a synchronous
devi ce when a synchronous devi ce consunmes nore power?

A | don't know. You would have to give ne a
specific instance, you know. It could be cost reasons,
because, you know, by then SDRAM was nore conmon. And
al so, it depends upon the instance that we're tal king
about .

A desi gner nmakes choi ces based on | ots of
t hi ngs, you know. They've got to not exceed certain --
certain quantities and they can't go over certain dollar
anount, they can't exceed a certain power anount and so
forth. And they -- they nake their decisions based on

all of that.
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Q Keepi ng Lee open -- | don't know if you can do
this, keeping Lee open, | ook at paragraph 102 of your
decl arati on.

A Par agraph 102 of ny decl arati on.

Right. So 102 says Lee specifically says that
the nenory devices when they receive the nonstop system
cl ock generate current and therefore dissipate power,
quote, irrespective of whether an operation is being
performed by the synchronous nenory, end quote, and that
t he power |evels achieved in the standby state which
shoul d be near to zero because the chip is functionally
idle at that point instead, quote, nmay be substantially
the sane as that in a non-standby state, end quote.

And then | quote Lee paragraph 5.

Q Do you agree with that discussion of Lee?
A Vell, I -- I"mnot sure what you're asking.
Q Does his analysis -- do you agree with his

anal ysi s of synchronous and asynchronous nenory?

A Well, certainly if you' ve got a clock running,
It dissipates a whole |ot of power. The rule of thunb
in -- for instance, in mcroprocessor designs is that
the clock tree and all of the latches that it drives
generally counts for 33 percent of the power, roughly
one-third of the power. So if you have a clock that's

running, it's -- it's a good estimate that that's
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accounting for a third of your power.

Q Let's look at Figure 2 of Lee.

Okay?
A Al right. The tim ng diagranf
Q Yes.
A Ckay. |'mthere.
I n your opinion, would a person of ordinary
skill in the art in 2006 consider Lee's SCA strobe

signal a cl ock?

A It -- it depends upon your definition of clock,
you know. People often say let's clock in the data,
let's clock in this. 1It's something where you' d have to

figure it out fromcontext what they nean. Sonetines

when you use a strobe to -- you know, to clock in
sonet hing, people will call it a clock. And actually, I
think 1've got a little discussion of that inny -- in

ny "Background" section where |I say, you know, there's
some -- when you know it's one thing, you call it a
strobe; when you knowit's the other, you call it a
clock. And sonetines you can use clock to nean both a
strobe and a cl ock.

So it's -- it's -- thisis -- engineers love to
use ternms however they -- however they use them And
they frequently give you sonething that you gotta figure

out fromcontext. So | can envision scenari os where
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people would call that a clock. But it's clear that
it's not a free-running uninterrupted signal.

Q So sone people may say that this SCA strobe
signal on Figure 2 of Lee is a clock but not a
free-runni ng cl ock?

A Right. They might call it a clock just like I
said, you know, engineers frequently call strobes
clocks. But if we go by the patent's definition and so
forth -- not definition, but the patent's usage of the
termand -- and Lee's discussion, it's clearly not a
free-runni ng cl ock signal

Q So woul d you say that the SCA strobe signal of
Figure 2 of Lee is not a clock as recited in Claim--
let's say Claim2 of the '369 patent?

A Right. | would -- | would not think that that
woul d satisfy Caim 2.

Q Wiy is that?

A Because when you -- when you read the
'369 patent, he's -- he's naking a pretty clear
di stinction between strobes and a free-running clock and
he shows a free-running clock that's used for sanpling
t he commands and addresses. So -- so it's clear when he
says clock, he neans a free-running cl ock.

Q We tal ked about this briefly in other context,

but let's turn to paragraph 69 of your declaration.
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A Ckay. |'mthere.

Q You say that a synchronous DRAM nenory device
that transfers data and control with a clock signal is
nore predictable and has | ess skew.

Can you explain what that neans?

A Where did | -- are you reading that fromny --

Q | summarized it.

A You paraphrased that. Okay. | see what you're
sayi ng.

But | said that by associating all data and
control transfer with a clock signal, the timng events
Is made nore predictable. Such a schene, by definition,
has | ess skew.

So when you nmake things happen with the clock
then the receiving device knows that everything is

ei ther going to happen on the beat of the clock or it's
not goi ng to happen.

So whereas asynchronous devi ces, things happen
whenever the controller says they're going to happen.
Meaning like | send a signal to you, it's |like
literally, I"'mpulling the strings of a marionette. |'m
in an asynchronous device, I"'mcontrolling the interna
structures of the device and so things happen when I,

the controller, say so. And so the device has to be

designed to be able to tolerate that. And it's hard to
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test -- it's hard to predict, it's hard to know exactly
what's going to happen and when

Whereas if everything happens on the beat of
the clock, then the only tine that you need to be
| ooking for things is on the beat of the clock. So by
definition, that's nore predictable.

And skew neans -- but it's -- literally means
the predictability of timng. So that's why | said such
a schene, by definition, has | ess skew, because you've
made everything predictable, therefore you' ve reduced
t he anbunt of skew in the system

MR, O DELL: 1'mgoing to take about a
two-mnute review. | don't think we need to go off
record because | don't believe | have any nore
questions, but I want to confirmthat. | want to review
ny notes to make sure | didn't mss sonething. But |

don't think we need to break unl ess soneone wants a

br eak.
MR, KRCECGER: Ckay.
MR, O DELL: | amthrough with nmy questioning
on cross. | leave this open for redirect if so desired.
MR, KRCEGER: | don't have any questions. So |

think we're good.
MR, O DELL: kay.

(Deposition was concluded at 11:02 a.m)
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Decl arati on Under

I, BRUCE L. JACOB, Ph.D.,

decl are under
foregoing inits entirety;

cont ai ned t herein,

accurate transcription of ny testinony elicited at said

time and pl ace.

Executed this

penalty of perjury that I

as corrected by ne,

Penalty of Perjury

the wi tness herein
have read t he
and that the testinony

is a true and

(city)

(state)

BRUCE L. JACCB, Ph.D
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- 000-
I, LYNETTE M NELSON, CA CSR No. 11585, OR CSR
No. 250121, TN LCR No. 896, RPR, CRR, CCRR, CRG duly
i censed and qualified in and for the State of
California, Oregon, and Tennessee, do hereby certify
that there cane before ne on the 27TH day of JUNE, 2024,
via web vi deoconference, the follow ng naned person
to-wit BRUCE L. JACOB, Ph.D., who was duly sworn to
testify the truth, the whole truth, and nothing but the
truth of know edge touching and concerning the matters
in controversy in this case; and that he was thereupon
exam ned under oath and his exam nation reduced to
typewriting under ny supervision; that the deposition is
a true record of the testinony given by the w tness.
| further certify that pursuant to FRCP Rul e
30(e) (1) that the signature of the deponent:
( ) Was requested by the deponent or a party
before the conpletion of the deposition;
(X) was not requested by the deponent of a
party before the conpletion of the deposition
| further certify that I amneither attorney or
counsel for, nor related to or enployed by any of the
parties to the action in which this deposition is taken,

and further that | amnot a relative, enployee of any
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attorney or counsel enployed by the parties hereto, or
financially interested in the action.

CERTI FIED TO BY ME on this 10TH day of JULY, 2024.

it

LYNETTE M NELSON,

CA CSR No. 11585, OR CSR No. 250121,
TN LCR No. 896, RPR, CRR, CCRR, CRG
REALTI ME SYSTEMS ADM N.
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