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Z0O0OM VI DECCONFERENCE

THURSDAY, FEBRUARY 18, 2021; 9:04 A M

THE VI DEOGRAPHER: Good nor ni ng.

We're going on the record at 9:04 a.m on 09: 04
February 18th, 2021. 09: 04
This is Media Unit 1 of the video-recorded 09:04
deposition of WIIiam Mangi one-Snmith taken by 09: 04
counsel for defendants in the matter of Intel 09: 04
Corporation versus PACT XPP Schweiz AG filed in the 09: 04
United States Patent and Trademark Office. Case 09: 04
nunber is | PR2020-00539 and rel ated cases. 09: 04
This is a virtual Zoom deposition. 09: 04
My name is Keigo Painter fromthe firm 09: 04
Veritext. |'mthe videographer. The court reporter 09:04
is Dayna Hester fromthe firm Veritext. 09: 04
| amnot related to any party in this 09: 04
action, nor am|l financially interested in the 09: 04
out cone. 09: 04
Counsel and all present in the room and 09: 04
everyone attending renotely will now state their 09: 04
appearances and affiliations for the record. 09: 04
If there are any objections to the 09: 04
proceedi ng, please state themat the tine of your 09: 04
appearance beginning with the noticing attorney. 09: 05
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MR. BROWN: Good norni ng. 09: 05
"' m Brandon Brown with Kirkland & Ellis 09: 05
representing Petitioners Intel. 09: 05

And with ne also fromKirkland & Ellis is 09: 05

Kyl e Cal houn and Sarah M kosz. 09: 05
MR. TUNG  Mark Tung from Qui nn Emanuel 09: 05
for PACT XPP. 09: 05
THE VI DEOGRAPHER: Okay. WII the court 09: 05
reporter please swear in the wtness. 09: 05

THE REPORTER: Okay. Would you pl ease
rai se your right hand.

THE W TNESS: (Wtness did as requested.)

THE REPORTER: Do you affirmthe testinony
you are about to give in the cause now pending wl|
be the truth, the whole truth, and nothing but the
truth?

THE W TNESS: Yes, | do.

THE REPORTER: Thank you.

W LLI AM MANGI ONE- SM TH, PH. D.
havi ng been first duly sworn, was

exam ned and testified as foll ows,

09: 05
THE VI DEOGRAPHER: Thank you. 09: 05
You may proceed. 09: 05
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MR. BROWN: Thank you. 09: 05
09: 05
EXAM NATI ON 09: 05
BY MR, BROMN: 09: 05
Q Good norning, Doctor. |It's good to see 09: 05
you agai n. 09: 05
A Yes. How are you doi ng? 09: 05
Q l"mwell. Thanks. 09: 05
You have been deposed -- this is the 09: 05
fourth time on matters between Intel and PACT in the 09:05
| ast couple of weeks; is that right? 09: 06
A. Yeah. [It's been a little busy. 09: 06
Q So I'"lIl -- 1"l skip -- unless you would 09: 06
like me to do it, I'lIl skip the usual explanation of 09:06
how a deposition works because | think you are 09: 06
pretty famliar with it at this point. [Is that 09: 06
fair? 09: 06
A. That is fair. Thank you. 09: 06
Q Yeah. Let ne ask sone of the -- the basic 09:06
i ntroductory questions, though. 09: 06
Is there -- are you in electronic 09: 06
conmuni cati on or any kind type of conmunication with 09:06
counsel for PACT? 09: 06
A No. Not -- other than he's on the screen. 09:06
Q Okay. And on your conputer in front of 09: 06
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you, is anything open other than the Exhibit Share 09: 06
and your Zoom wi ndow? 09: 06
A The conputer off to the side, | have the 09: 06

Exhi bit Share opened up in the browser, and |I've got 09:06
sone ot her browser wi ndows open that | intend to get 09:06
back to |l ater. 09: 06
Q Okay. 09: 06

A But 1'm not | ooking at them 09: 06

Q | m ssed what you said -- but you are not 09: 06

| ooking at -- you're not looking -- never mnd. It 09: 06
j ust showed up. 09: 06
Okay. And is -- are there any notes 09: 07

around you or anything you will be referring to as 09: 07
we proceed through the deposition? 09: 07
A No. 09: 07

Q And is there any reason today why you 09: 07
can't give true and conpl ete testinony? 09: 07
A Not that | am aware of. 09: 07

Q You are not any on nedication or under the 09:07

i nfl uence of anything that would inpact your ability 09:07
to give truthful testinony today? 09: 07
A | don't believe so, no. 09: 07

Q Great. Okay. Well, so let's just junp 09: 07
into it then. [|'ve got marked as Exhibit 1 on the 09: 07
Exhi bit Share the Nicole reference. 09: 07
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MR. BROWN: For the record that is 09: 07

U.S. Patent Nunber 6,141, 762. 09: 07
(Deposition Exhibit 1 was marked for 09: 07
identification and is attached hereto.) 09: 08

THE WTNESS: All right. | have that. 09: 08

BY MR, BROMN: 09: 08
Q And you are famliar with the -- with 09: 08
Exhibit 1 -- correct? -- Doctor? 09: 08
A Yes, | am 09: 08

Q Okay. | want to take you, to begin wth, 09: 08

to Figure 3 of the Nicol reference, which is on 09: 08
third page of the reference. 09: 08
All right. [|'mthere. 09: 08

Q And can you tell ne what Figure 3 is? 09: 08

MR. TUNG  CObj ection. Vague. 09: 08

THE W TNESS: Yeah. |It's a figure that 09: 08

t hey found useful for explaining what is going on in 09:08
Figure 2 system but it's a little bit under 09: 08
di scussed, under expl ai ned. 09: 08
BY MR, BROWMN: 09: 08
Q So let's do sone basics to nake sure we're 09:08

on the same page. 09: 09
The headings for the -- the headi ngs on 09: 09

the X axis, let's say, a "New Task Started," "Task 09: 09
Ended, " and "New Task Created." 09: 09
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You agree that those are incorrect; right? 09: 09

MR. TUNG  CObjection to form 09: 09

THE WTNESS: No. | -- | wouldn't say 09: 09

that. | don't have a strong opinion one way or the 09: 09
another. | am assunming they are correct because 09: 09
that's the way they are witten. 09: 09
BY MR, BROMN: 09: 09
Q Okay. So let's |look at Task Ended there 09: 09

in the mddle of Figure 3. 09: 09
Do you believe that that point is when the 09: 09

task ends in Nicol? 09: 09
A. | believe that's when they indicate the 09: 09

task ends. 09: 09
Q | see. 09: 09

And so you think that a person of ordinary 09: 09

skill in the art reading Nicol would believe that 09: 09
that mddle part of Figure 3 when the frequency and 09: 09
voltage is at the very highest is when a task has 09: 09
ended? 09: 10
MR. TUNG  Obj ecti on. 09: 10

THE WTNESS: | believe that a person of 09: 10

ordinary skill in the art |ooking at this figure 09: 10
woul d assunme that it's | abeled correctly. |If that's 09: 10
where the task ended, perhaps the consequence of its 09: 10
ending and the adaptation of less in the system 09: 10
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which will always have sone delay as the significant 09: 10
del ay on the X axis. 09: 10
BY MR, BROWN: 09: 10
Q Okay. So -- let me unpack that a little 09: 10
bit. 09: 10
Your understanding, then, is Figure 3, if 09: 10
correctly | abel ed, indicates that when a task ends 09: 10
there is a delay or a |lag before the frequency is 09: 10
reduced; is that correct? 09: 10
A Well, as an engineer I'Il tell you that | 09: 10
believe that there is a delay regardless of what the 09: 10
figure shows. An event -- conditions change and 09: 10
then the system responds. 09: 10
|"m sinply saying that perhaps that's the 09: 11
delay they are trying to show, but it does seem 09: 11
fairly large. The delay between when it's marked 09: 11
"Task Ended" and when the system voltage and cl ock 09: 11
speed gets reduced. 09: 11
Q Okay. Let's goto -- if you can go to 09: 11
Colum 4 at Line 54. Let's just review what Nicol 09: 11
says about the figure. 09: 11
A Al right. | amthere. 09: 11
Q Okay. So figure -- at Line 54, Nicol 09: 11
expl ains that [as read]: 09: 11
"Figure 3 denpbnstrates the timng 09: 11
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associ ated with increasing” -- several 09: 11

val ues there -- "when a new task is 09: 12

created and the | oad on the 09:12

mul ti processor is thus increased...." 09:12

Do you see that? 09:12

A. | do. 09: 12

Q Okay. And so when it says "is thus 09:12

i ncreased, " does that mean that there is -- there is 09:12
a possibility that there is already a | oad on that 09:12
mcro -- that nultiprocessor and that the addition 09:12
of a newtask is a sub- -- an additional task that 09: 12
the nmulti processor is being given? 09: 12
MR. TUNG  Obj ection. Assunes facts. 09:12

THE WTNESS: | do think that they 09:12

envision that there -- there could be a | oad, and 09: 12
then the load increases. So there could be tasks 09:12
already leveled prior to that. 09: 12
But if this helps, this discussion helps 09: 12

poi nt out some of the -- | suggested anbiguity. 09:12
It's not clear to me -- | nean, | know how t asks 09: 12
work in general and in detail in a nunber of 09: 12
operating systens. But when they say "Tasks 09:12
Created" and then "Tasks Started,” it's not clear to 09: 12
nme exactly what they nmean by those two terns. 09: 13
BY MR. BROWN: 09: 13

Page 12
Veritext Legal Solutions
866 299-5127

INTEL - 1051
Page 12 of 250




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

William Mangione-Smith - February 18, 2021

Q Okay. Well, so -- so let's keep going on 09: 13
t hat paragraph, and we'll cone back to that in a 09: 13
second. Maybe we can add sone clarity. 09: 13
It describes that -- Colum 4 in Nicol 09: 13
describes that a new task is created and the | oad on 09: 13
the nmultiprocessor is thus increased. And then 09: 13
explains in the next sentence at Line 58 [as read]: 09: 13
"Specifically, it shows the 09: 13
operating -- the system operating at 09: 13
70 negahertz froma 1.8 voltage supply 09: 13
when the load is increased in three 09: 13
steps to 140 negahertz." 09: 13
Do you see that? 09: 13
A. Yes, | do. 09: 13
Q Okay. And so it -- that -- that's 09: 13
describing a -- a step process by which the voltage 09: 13
increases from 70 nmegahertz to 140 negahertz; right? 09: 13
A It is, but they say that's the | oad 09: 13
i ncreasing, which, again, is not very clear. 09: 13
They -- they previously said the | oad increases when 09: 14
t hey create task. 09: 14
So when does the load increase. And | 09: 14
woul d assune that the | oad associated with the task 09: 14
is a fixed anmpunt. It's not going up in a stage 09: 14
node. 09: 14
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Q Okay. But it's -- what it is describing 09: 14
here, if you would agree, is a process of increasing 09: 14
the frequency from 70 negahertz to 140 negahertz 09: 14
through a series of steps. |Is that fair? 09: 14

A Yes. That is consistent with ny 09: 14
under st andi ng of what they are doing here. 09: 14

Q And -- and those steps are -- are used to 09: 14
reduce the noise associated with frequency of 09: 14
vol t age changes; right? 09: 14

MR. TUNG  Obj ecti on. 09: 14
THE W TNESS: That's consistent with ny 09: 14
recoll ection of their explanation. They probably 09: 14
say it right there. 09: 14
And, in fact, in Figure 3, if you go back, 09: 14
you can see that there is a little bit of noise on 09: 15
the -- on the voltage line at -- at those voltage 09: 15
poi nts. 09: 15
BY MR. BROWN: 09: 15

Q And so what you are pointing out is that 09: 15
on Figure 3 every tinme there is a voltage change, 09: 15
there is -- sonme noise that -- that Nicol's device 09: 15
experiences; right? 09: 15

A That's right. 09: 15

Q And that's because every tinme we change 09: 15
the supply voltage, there is a risk of introducing 09: 15
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noi se; right? 09: 15
A That's correct. The figure is fairly 09: 15
i deal i zed. You are going to get ripples and -- and 09: 15
alittle bit of noise during regular operation as 09: 15
well. But | believe that's what they are intending 09: 15
to indicate there. 09: 15
Q And then the paragraph goes on to describe 09: 15
that the final stage of Figure 3 is that sone tine 09: 15
thereafter -- well, hold on. Let ne pause there. 09: 16
The sentence after the one we just read 09: 16
says [as read]: 09: 16
"When the 2.7 volt supply is stable, 09: 16
as show by the supply voltage plot, the 09: 16
new task is enabled for execution.” 09: 16
Do you see that? 09: 16
A Yes, | do. 09: 16
Q And what that nmeans is that the task -- 09: 16
once -- once the supply slots appear stable, the 09: 16
task can then begin execution; right? 09: 16
A. Yes. 09: 16
Q And then the final stage of Figure 3 it 09: 16
explains is that, once that task conpletes, the 09: 16
reduced | oad allows |owering the clock frequency to 09: 16
a 100 negahertz; right? 09: 16
A [ Wtness reviews docunent]. 09: 16
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Yes, | see that. 09: 16

Q And so let me ask -- let ne ask this 09: 16
initial question: 09: 17
We started the -- we started Figure 3 at 09: 17

70 nmegahertz. W increased to 140. And then when 09: 17
we decreased, we only went to a 100. 09: 17
What does that indicate about the nunber 09: 17

of tasks that have been added to this nmulti- -- this 09: 17
processor's queue? 09: 17
MR. TUNG  CObj ection. Assunes facts. 09: 17

THE WTNESS: | -- | wouldn't know. |I'm 09: 17

not sure what it indicates. 09: 17
BY MR, BROWN: 09: 17
Q So you don't know why we -- we started at 09: 17

70, went to 140, but then dropped down to 100 09: 17
instead of 70 at the end; right? 09: 17
A. That's right. | would have expected it to 09: 17

go back down. Perhaps if they continued Figure 3, 09: 17
it would go back down. Perhaps other tasks were 09: 17
i ntroduced in the nmeantine, and the overall load is 09: 17
higher. But | sinply don't know. 09: 18
Q Okay. So it's -- it's possible one 09: 18
exanpl e of what m ght happen there is that 09: 18
additional tasks were added to the queue at sone 09: 18
point in the -- in the Figure 3 tinme plot; right? 09: 18
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MR. TUNG  Cbj ection. Assunes facts. 09: 18

THE WTNESS: It's possible. But it 09: 18

seens -- actually now | think about it, it seens 09: 18
very unlikely based on ny understanding of Figure 3 09: 18
and how the systemin Figure 2 works. 09: 18
BY MR. BROWN: 09: 18
Q And why -- why is it unlikely? 09: 18

A Well, Nicol is focused on real-tine, 09: 18

m ssion-critical applications with tasks that have 09: 18
known time limts within which they need to 09: 18
conplete. And Nicol focuses on picking the critical 09: 18
unit and setting the clock volt- -- the frequency, 09: 18
the clock frequency, to a rate such that it's just 09: 19
above what is needed to conplete. 09: 19
So here, if a task is added, the frequency 09: 19

goes up to a certain point and then never goes up 09: 19
again. That |leads nme to believe that no other task 09: 19
was added; otherw se, the conclusion would have 09: 19
been, "Well, the ampunt of tinme needed for the new 09: 19
task needs to also be taken into consideration.” 09: 19
Q | see. Let me unpack that a little bit. 09: 19

So -- sois it the case in Nicol that, for 09: 19

every new task, no matter how |l arge or small, you 09: 19
believe there will be a correspondi ng frequency 09: 19
change? 09: 19
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A. | don't believe that's consistent with 09: 19

what | have said. No. 09: 19
Q Okay. Well, so that -- then -- | -- |I'm 09: 19

not trying to characterize what you said. |'mjust 09: 19
trying to ask the question. So... 09: 19
Is it correct that in Nicol, every new 09: 20

task will always be acconpani ed by a frequency 09: 20
change when it is added to a PE's queue? 09: 20
A Ni col does a very thin job explaining how 09: 20

it actually does task allocation. There -- there is 09: 20
a small nunber of paranmeters that are given. 09: 20
So I would say that if -- if you have a PE 09: 20

in the system-- in the systemof Figure 2, if you 09: 20
have a PE running a particular task and you add 09: 20
another task to that PE, | would expect the cl ock 09: 20
rate to go up. 09: 20
That is typically what happens. You are 09: 20

trying to set the systemtask to conplete its task 09: 20
at exactly the right tine. Yeah. That's -- and 09: 20
that's what | woul d expect. 09: 20
But, like | said, there is not a whole |ot 09: 21

of explanation in Nicol for how the system worKks. 09: 21
Q And so -- so we know in Nicol that there 09: 21

is -- there is a consideration of sonme -- sone tasks 09: 21
have conpletion required -- how do | say this. 09: 21

Page 18
Veritext Legal Solutions
866 299-5127

INTEL - 1051
Page 18 of 250




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

William Mangione-Smith - February 18, 2021

Some tasks in Nicol have required 09: 21
conpletion times. And we know that is not always 09: 21
t he case, though; right? Sone tasks m ght not have 09: 21
a required conpletion tine. 09: 21

A Certainly, in general, there are systens 09: 21
that have -- that are mssion-critical, tine 09: 21
sensitive with known conpletion tinmes and others 09: 21
that don't have known conpletion tinmes and are not 09: 21
consi dered m ssion critical -- and/or are not 09: 21
m ssion critical. 09: 21

And ny recollection is that N col was 09: 21
focusing on the first -- | don't recall if they 09: 21
specifically tal ked about addressi ng the second. 09: 22
But maybe they did. 09: 22

Certainly in the -- in the context of 09: 22
Figure 2, | know they are focusing on, "Well, we 09: 22
have got to set our tasks. W know how nuch tine 09: 22
they take. This is how we are going to allocate 09: 22
them™ 09: 22

Q Yeah. So let me -- just to clarify that 09: 22
one, let me take you to Colum 3, Line 49 to 50. 09: 22

And there it says, in fact -- well, 09: 22
actually, let's go -- we'll make the full point up 09: 22
to 47. Nicol says [as read]: 09: 22

"That is, the presunption is that 09: 22
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there is a certain tinme when the tasks 09: 22
assigned to the chip nust be finished." 09: 22
And that's tal king about the required 09: 22
conpletion tinme that we were just discussing; right? 09: 22
A.  Right. 09: 22
Q And then the next sentence says [as read]: 09: 22
“I'n fact, there m ght not be any 09: 22
particul ar requirenment for when the 09: 22
tasks are to be finished." 09: 22
Ri ght ? 09: 22
Ri ght . 09: 22
Q And so that's saying that there -- there 09: 23
could al so be circunstances, as you are saying, in 09: 23
Ni col where there is no required conpletion time for 09: 23
certain tasks. |Is that fair? 09: 23
A They are certainly discussing that. | 09: 23
don't know how that would work with the -- with the 09: 23
schedul e that they tal ked about. 09: 23
But they do realized that there are -- in 09: 23
conputing systens there are tasks that don't have a 09: 23
known conpletion time, and they envision being able 09: 23
to address it. | just don't know how they do it -- 09: 23
do address that. 09: 23
Q Right. And so -- so if we go back to 09: 23
Figure 3 and we think about my original question, 09: 23
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which is, is the frequency always going to increase 09: 23
when we add new tasks to a PE, there are 09: 23
ci rcunst ances where a task that is added to a PE's 09: 23
gueue m ght not require an increase in frequency; 09: 23
right? 1t mght be so small that no increase is 09: 24
required. Is that fair? 09: 24

MR. TUNG  CObjection. Assunes facts. 09: 24

THE WTNESS: | think in the context of 09: 24
Ni col we need to discuss it a little nore. 09: 24

For exanple, if there's one task that 09: 24
is -- that is identified as requiring a significant 09: 24
ampunt of tinme, they'll set -- in the Figure 2 09: 24
system they'll set the clock rate for all the PEs 09: 24
even if that's the only task running on any of them 09: 24

Naturally, if you get another task, which 09: 24
is smaller than that, then you assign it to one 09: 24
of -- to one of the other PEs, the clock -- | would 09: 24
not expect the clock to be increased. 09: 24

On the other hand, it was nmy understandi ng 09: 24
of how Nicol works in Figure 2, if you were to 09: 24
assign that to sort of the tent pole PE, the one 09: 24
that has the nost -- the one that is nost heavily 09: 24
| oaded, | woul d expect the clock frequency to 09: 24
increase or for the systemto not neet its 09: 24
performance requirenents. 09: 25
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BY MR. BROWN: 09: 25
Q And what about the circunstance where -- 09: 25

and we'll -- we'll talk about the -- the heaviest 09: 25
| oad PE as the tent pole PE to -- so that we are on 09: 25
t he same page. 09: 25
What about the circunstances where a task 09: 25

with no required conpletion tine -- and -- and let's 09: 25
also say is a relatively small in frequency -- 09: 25
conputing requirenments is added to the nost heavily 09: 25
| oaded PE, Would you -- 09: 25
MR. TUNG  Obj ecti on. 09: 25

BY MR, BROWMN: 09: 25
Q -- always expect -- 09: 25

MR. BROWN: Sorry, Mark. 09: 25

BY MR. BROWN: 09: 25
Q Wul d you al ways - - 09: 25

MR. TUNG  Obj ection. 09: 25

BY MR. BROWN: 09: 25
Q -- expect the heaviest | oaded PE s 09: 25
frequency to increase in that circunmstance? 09: 25
MR. TUNG  Objection. Inconplete 09: 25

hypot heti cal . 09: 25
THE WTNESS: | appreciate your coment a 09: 25

noment ago, and |I'll strive to stick with the -- 09: 25
with the tent pole anal ogy as opposed to introducing 09: 25
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two or three nore, like | did last tine. 09: 25

The answer is, | -- | don't know. Nicol 09: 26
doesn't -- my recollection, does not discuss, 09: 26
particularly in the context of Figure 2, what to do 09: 26
with any -- how to schedul e any of these tasks where 09: 26
there is no known required conpletion tinme. 09: 26

Furthernore, if -- in -- in nost cases, 09: 26
when you -- when you don't have a known conpl etion 09: 26
time because you don't know what the conpute -- what 09: 26
t he actual conpute conputation requirenents are. So 09: 26
they may be high, they may be low, it nay be data 09: 26
dependent, the sanme tasks may require a lot of tine 09: 26
wi th, you know, one instance and not so nuch if 09: 26
it's -- when it is running higher |ater. 09: 26

So | honestly don't know how to m x that, 09: 26
particularly with the scheduling in Figure 2. 09: 26

That's why |, you know, | -- | acknow edge 09: 26
their anmbition of saying "Yes. Qur system can 09: 27
handl e both kind of tasks." 09: 27

From ny experience, you just don't do 09: 27
that. |If you have got a real-tinme, mssion-critical 09: 27
system you schedule the tasks. And you have tight 09: 27
control over them and you don't introduce sone 09: 27
pi ece of code that sort of, in the wild, it can 09: 27
just, you know, go on for some unbounded period of 09: 27
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tinme. 09: 27
BY MR, BROMN: 09: 27
Q Got it. 09: 27

So one of the things that you nentioned 09: 27

earlier was that the -- the lack of a required 09: 27
conpletion time -- | think you just said -- could 09: 27
i ndi cate that you don't know how | ong sonebody is 09: 27
going to take; right? 09: 27
A Yes. 09: 27

Q And -- and | think you al so nentioned 09: 27
earlier a lack of required conpletion tine could 09: 27
al so indicate that this isn't one of those 09: 27
m ssion-critical tasks; right? 09: 27
A | don't know if | said that. | m ght 09: 28
have. | think that that's true, that -- you know, 09: 28
for most of the -- for nost real-time systenms in 09: 28
general, a mssion-critical task is going to be -- 09: 28
have bounded conputation tine -- sone performance in 09: 28
it. 09: 28
That limts what you can actually conpute 09: 28

in one of those tasks because there are many things 09: 28
we want to -- functions that we want to conpute, but 09: 28
we don't know how |l ong they are going to take. 09: 28
Well, that's a little tough. W want to 09: 28

be sure that we can get done with sonme key things; 09: 28
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Sso we are going to give up that flexibility is the 09: 28
approach that is typically taken. 09: 28
Q Right. Right. | think -- | think that 09: 28
makes sense. 09: 28
| think I amfollowing that. But -- so 09: 28

et me just make sure that | understand the answer 09: 29
to nmy question. 09: 29
The -- the lack of a required conpletion 09: 29

tinme could also indicate that a task isn't a 09: 29
m ssion-critical task; right? 09: 29
A | think, in general, the |ack of a 09: 29
non-conpletion tinme in a real-tinme systemcould 09: 29
indicate that a task is not a mssion-critical task, 09: 29
at least within the bounds of being able to run on a 09: 29
m ssion-critical, real-tinme environnment. 09: 29
| mean, there absolutely could be -- 09: 29

typically what happens is you'll -- you'll have two 09: 29
systenms. One is the real-tine, tightly controlled, 09: 29
we'll do our best, put everything that is m ssion 09: 29
critical on there. 09: 29
And the second is a nore general purpose 09: 29

conputer that can run nore abstract control code 09: 29
that is less tightly bounded. 09: 29
There are absolutely all situations where 09: 30

you m ght have to put sonme m ssion-critical code on 09: 30
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t he second processor. So it's a good -- it's a good 09: 30
indication that, if it's not bounded, it's at |east 09: 30
not generally intended to run on the tightly bounded 09: 30
real tinme in that environnment. 09: 30
But it certainly still could be m ssion 09: 30

critical. |If they are landing -- whatever it is -- 09: 30
Percival [phonetic] today on Mars. And that system 09: 30
is designed in essentially that same way. 09: 30
But | woul d expect, fromthe point of view 09:30

of the engineers, really alnost all of the software 09: 30
running on the whole thing is mssion critical. 09: 30
They just try to build backup systens and 09: 30
redundancy. Even the stuff that they -- know t hey 09: 30
can't run it in a tightly constrained, real-tinme 09: 30
envi ronnment . 09: 30
Q Got it. 09: 30

So then when we are -- when we are | ooking 09: 30

at sonething like Figure 3 and assum ng that Nicol 09: 30
is -- as it explains, at |east envisioning, the 09: 31
ability to have real tine -- have these 09: 31
m ssion-critical and | ess mssion-critical tasks 09: 31
running on its PEs, would you -- would you expect -- 09: 31
well, let me ask it differently. 09: 31
Woul d a person of ordinary skill | ooking 09: 31

at Nicol think that he should al ways increase the 09: 31
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frequency even -- for every new task that is added, 09: 31
even if it's a, you know, |ight conputational |oad, 09: 31
non-m ssion critical task? 09: 31
MR. TUNG  Obj ecti on. 09: 31

THE WTNESS: | think that depends on 09: 31

several factors that we -- in hypothetical that -- 09: 31
don't feel | can answer at the nonent. 09: 31
BY MR, BROWN: 09: 32
Q VWhat are the factors that you think I -- 09: 32

we need to fill in? 09: 32
A So, for exanple, what is the granularity 09: 32

of when you could increase the clock frequency? It 09: 32
may be the case that you put a task down and the 09: 32
nost heavily | oaded PE just barely steps into that 09: 32
band and it has, you know, a step band between -- 09: 32
maybe you could go froma 140 to 180 and it needs 09: 32
140 -- let ne -- let ne give it -- back that up. 09: 32
Let's say a band is between 120 and 140, 09: 32

and you put a task on it that puts it at 121. Well, 09: 32
then you are going to programit at 140. And you 09: 32
may decide, "I have sone headroom " 09: 32
So | get another task that conmes in that 09: 32

know requires a very small anmount of conputation, | 09: 32
may know that | can slip it in in that headroom and 09: 32
not maybe increase over 140. 09: 33
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You just don't know what sort of 09: 33
granularity they provide. Now, in general, in ny 09: 33
experi ence, that obviously they -- they try to 09: 33
provide as nuch granularity as possible. It gives 09: 33
you nore choi ces. 09: 33

So with that understandi ng, | would expect 09: 33
that -- well, | -- 1 know that they are attenpting 09: 33
to bring the clock frequency down as nuch as 09: 33
possible so that it's -- it's essentially the task 09: 33
that is running -- we call it "just intinme." It's 09: 33
going to conplete before it needs to but as close to 09: 33
when it needs to as possible. 09: 33

So, you know, with that understanding, | 09: 33
have no reason to think in a particular 09: 33
configuration there would be significant headroom 09: 33
in -- in whatever the step capability is. For the 09: 33
cl ock frequencies you can slide another task in. 09: 33

| woul d concede that hypothetically it's 09: 33
possible. | just don't know. 09: 33

Q Okay. So let ne -- let me -- there's a 09: 34
new concept we haven't tal ked about. This -- this 09: 34
i dea of a band of frequency. 09: 34

So -- so what you are saying is that 09: 34
there -- a POSITA reading Nicol could think that -- 09: 34
or could have a systemthat has a band -- bands of 09: 34
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frequencies that only allow -- maybe | should -- | 09: 34
shoul dn't ask the question. [|I'mtrying to summarize 09: 34
your point, but I'mnot sure | have it yet. 09: 34
What -- what woul d a person of ordinary 09: 34

skill reading N col know about this idea of the band 09: 34
t hat you are expl ai ni ng? 09: 34
A So a best possible situation would be: | 09: 34

have got a task; |I'musing Nicol Figure 2, and | 09: 34
estimate that it needs a 140 negahertz. Let's go 09: 34
back to my previous exanple, 120 megahert z. 09: 35
Now, at that point, | could just dial up 09: 35

the controls between voltage of frequency and say 09: 35
"Okay. Go to 120 negahertz."” | probably woul dn't 09: 35
do that. 09: 35
| would probably build in sone safety 09: 35

margins and -- and al so need to account for the fact 09: 35
that there is a little bit of time for the frequency 09: 35
to ramp up. So | mght say, hypothetically, "On, 09: 35
it's not -- it's 120 negahertz, but let's put it at 09: 35
123." And so we dial that up and let things run. 09: 35
Now, the people who actually did the 09: 35

engi neering on designing the power systemon the 09: 35
cl ock system for Nicol m ght have told nme "You know, 09: 35
we can't give you that nmuch tight control. W can 09: 35
give you increnents of 5 nmegahertz or 10 or 20 or 09: 35
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40, whatever. | could see reasons for doing it one 09: 35
way or the other. | just don't know. Nicol doesn't 09: 35
get into any of those details other than saying "we 09: 35
want to get the frequency as | ow as possible that 09: 35
still allows the task to conplete.” 09: 36
Q Cot it. 09: 36
So -- so prac- -- so that's the -- that's 09: 36

the idealized situation in Nicol. The ideal 09: 36
situation is that we have as tight of granularity as 09: 36
we can over the control of the frequency? 09: 36
A In essence, | would say that. But, you 09: 36
know, | assune that hopefully we're understanding -- 09: 36
there always is some granularity. | amrunning at 09: 36
120 nmegahertz. | would never expect the systemto 09: 36
say, okay, you can programnme at 120 -- you know, 09: 36
163 point -- there's sone degree of control, even if 09: 36
| get as finite a degree as | want. 09: 36
But -- but -- yeah. Ideally, | would be 09: 36

able to get alnost arbitrarily cl ose to whatever 09: 36
frequency | thought was the perfect one. 09: 36
Q  Right. 09: 36
And so -- so the inverse to the idealized 09: 36

situation is that, practically speaking, a system 09: 37
that a POSI TA woul d be | ooking at -- or would have 09: 37
in mnd when reading Nicol is that he would be 09: 37
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targeting certain bands of frequency that amunt to 09: 37
the -- really to the amount of control that he can 09: 37
over the frequency on a device; is that right? 09: 37
A | think, practically, a POSITA would | ook 09: 37

at this and understand that that m ght be the case 09: 37
or it mght not. | don't think he would | ook -- 09: 37
they would ook at it and say necessarily "W have 09: 37
to have such a system"” 09: 37
Q | gotcha. 09: 37

It's a -- it's a circunmstance that a 09: 37

POSI TA woul d know i s possible but m ght not feel 09: 37
restricted to. 09: 37
I s that what you are saying? 09: 37

A Yeah. There are -- there are many factors 09: 37

in Nicol that are under-specified. | think there 09: 37
are -- |like nost patents, it is doing broad strokes 09: 37
of the major issues they are concerned with. And 09: 37
they are not really concerned with -- | don't 09: 37
believe -- fundanmentally how do you design the 09: 37
el ectronics to get very precise control over clock 09: 38
frequency in relationship to voltage. 09: 38
They are just sort of acknow edging this 09: 38

is a trend. "We know we have sone control. How can 09: 38
we take advantage of that in a -- in a unique and 09: 38
i nteresting way." 09: 38
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Q Cot it. 09: 38

And so -- so let's -- let's fill out the 09: 38

hypot hetical |ike the one you are expl aining. 09: 38
We have got -- the PE is running at 09: 38

120 nmegahertz. And let's -- let's give it a band 09: 38
of -- hold on. Let nme actually reset this. 09: 38
Let's create a PE that has a band of 09: 38

10 negahertz. So it -- it can only control by the 09: 38
10 nmegahertz on the frequency. Okay? 09: 38
A Yes. 09: 38

Q And let's say that it has a task that it 09: 38

has calculated to run at 123 negahertz? 09: 38
A Okay. 09: 38

Q In that circunmstance with the granularity 09: 38

of only 10 negahertz of band, a POSI TA woul d know 09: 39
that that -- in order to achieve the objective of 09: 39
Nicol, it would need to set the frequency of the PE 09: 39
at 130 to nake sure it's in the right band; is that 09: 39
right? 09: 39
A | think under that hypothetical situation 09: 39
that's what a POSIT woul d expect, yes. 09: 39
Q And then, let's say that a new task cones 09: 39

al ong and is added to the existing workload. And 09: 39
this new task has been calculated to only require -- 09: 39
or to require 125 negahertz. 09: 39

Page 32
Veritext Legal Solutions
866 299-5127

INTEL - 1051
Page 32 of 250




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

William Mangione-Smith - February 18, 2021

A Okay. 09: 39

Q In that circunstance, given the 09: 39
l[imtations of the frequency band, a POSI TA would 09: 39
understand that Ni col would make no change -- could 09: 39
make no change to the actual frequency of the PE 09: 39
because you woul d al ready be within the right band. 09: 39
MR. TUNG  Objection. Inconplete 09: 39

hypot heti cal . 09: 40
THE W TNESS: Yeah. | would -- | would 09: 40

say that | need nore details. 09: 40
But as -- as a first comment, in some 09: 40

sense you need to think of it as -- in principle, if 09: 40
you are running at 100- -- if you have got one task 09: 40
that requires 123 negahertz, you are going to 09: 40
require that for a certain period of tine to 09: 40
conpl et e. 09: 40
I f you got another task that needs 09: 40

125 megahertz, it's going to require that for a 09: 40
certain period of time. And if you stack them on 09: 40
top of each other, that is alnost |ike saying you 09: 40
are going to need a 100 and -- I'msorry -- 245. 09: 40
BY MR, BROWMN: 09: 40
Q Yeah. 09: 40

A But | -- | think in your hypothetical, you 09: 40

m ght have suggested that you got a new task that 09: 40
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cones along and in sonme sense requires, |ike, 09: 40
2 nmegahertz for a short period of tine. 09: 40
Q Yeah. You -- | nean, | think you just 09: 40
identified the m stake and that -- yeah. That was 09: 41
what | was trying to insinuate. 09: 41
So | can ask it again and see if it solves 09: 41

the problem But | will correct it for what you are 09: 41
poi nting out. 09: 41
You have the one task that required 123, 09: 41

and so you have set -- you set your PE at 09: 41
130 negahertz to nake sure you are covering the 123. 09: 41
The new task only needs an additi onal 09: 41

2 negahertz on that top of that for themto be run 09: 41
together and still nmeet the required conpletion 09: 41
tinme. 09: 41
In that instance, a person of ordinary 09: 41

skill would not -- would know that he woul dn't have 09: 41
to increase the frequency in response to the new 09: 41
task because he is already within the right band for 09: 41
what he is supposed to be targeting; is that right? 09: 41
MR. TUNG  Sane objecti on. 09: 41

THE WTNESS: | woul d expect that under 09: 41

such a hypothetical it certainly is possible that a 09: 41
person woul d | ook at such a condition on such a 09: 41
system and say, "Yes. | can add another task in 09: 41
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this sort of context and not necessarily see the 09: 42
vol t age i ncrease.” 09: 42
BY MR. BROWN: 09: 42
Q And so -- so a person of ordinary skill in 09: 42

the art | ooking at Nicol and knowi ng about a -- 09: 42
knowi ng of a potential limtation with the frequency 09: 42
bands that we have been di scussing, would know t hat 09: 42
there are sonme circunstances where the addition of a 09: 42
new task woul dn't necessarily require increasing the 09: 42
frequency on the PE;, right? 09: 42
MR. TUNG  CObj ection. Asked and answered. 09: 42

THE WTNESS: | think it depends on a | ot 09: 42

of other factors that could vary fromsituation to 09: 42
si tuati on. 09: 42
s it possible? Yes. Many things are 09: 42

possible, but I'"'mnostly trying to consider, you 09: 43
know, what would have been obvi ous or generally 09: 43
under st ood. 09: 43
Ni col doesn't -- doesn't discuss these 09: 43

bands. | brought it up because they don't say you 09: 43
have got infinite control; they don't say there are 09: 43
bands. They are silent on the matter. And that is 09: 43
a concern that I would have in responding to the 09: 43
guesti on. 09: 43
But, you know, | would have to | ook at the 09: 43
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details -- specific systemin order to be able to 09: 43
answer that question. 09: 43
BY MR, BROWN: 09: 43
Q But, | mean, the -- in the circunstance 09: 43

that we just have been discussing and the 09: 43
hypot heti cal of a 10-degree granularity and a |arge 09: 43
task followed by a very small additional task, that 09: 43
is, at least, a circunstance where | think we agree 09: 43
there m ght not be a need to change the frequency in 09: 43
response to adding that new task. |Is that fair? 09: 44
MR. TUNG = Sane objecti on. 09: 44

THE WTNESS: In the hypotheti cal 09: 44

situation where there is a band of frequency 09: 44
avai |l abl e of sone wi dth and you are running, 09: 44
per haps, at the |low end of the band and you know 09: 44
where the high end of the band is and you know t hat 09: 44
a task has cone in that has | ow enough conputation 09: 44
requirenents that it can fit in that space w thout 09: 44
requiring a bunp out of the band, then if -- if all 09: 44
that information is available to you inside the 09: 44
system vyeah, | would expect you probably woul d not 09: 44
i ncrease the frequency. 09: 44
Wth the one caveat, as | said, you 09: 44

usually want to add sone sort of safety margin. 09: 44
Assumi ng you are within the safety margin, | would 09: 44
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expect you probably wouldn't increase the frequency. 09: 44
BY MR. BROWN: 09: 44
Q And let's -- let's just unpack a little 09: 44

bit this idea of -- of why you m ght not have, you 09: 45
know -- or let nme ask it: 09: 45
There are -- there are a couple of reasons 09: 45

why you woul d only have a certain amount of granul ar 09: 45
control over the frequency. One of them could just 09: 45
be limtations of the hardware that you have; right? 09: 45
A Yes. 09: 45

Q Anot her could be that you could recogni ze 09: 45

t hat maki ng a nunber of small changes to the voltage 09: 45
coul d introduce unnecessary noise in the process; 09: 45
right? 09: 45
A | guess | would say that, in general, 09: 45

i ntroducing -- introducing a change in the voltage 09: 45
is going to introduce sone noise. The smaller the 09: 45
change is, the smaller the noise will result. 09: 46
So, in general, if you have very fine 09: 46

control, you can very slowy increase it, you wll 09: 46
get a better noi se response. 09: 46
Q Okay. Are there other disruptions in the 09: 46
system caused by increasing -- caused by voltage 09: 46
changes in addition to the noise? 09: 46
A There -- there -- it could be. There 09: 46
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could be. It depends on lots of other issues that 09: 46
we just don't know about. 09: 46
There coul d be fundanental limtations on 09: 46

t he power supply. There could be a factor that is 09: 46
cal l ed ground bounce, which used to be nmuch nore 09: 46
i nportant. But, you know, we are talking about sone 09: 46
art that is a little bit ol der these days. 09: 46
So | guess the answer is potentially but 09: 46

none that | recall being addressed by N col. 09: 46
Q Ri ght. Now, we know that Nicol inplenments 09: 47

this -- this step function to get from one voltage 09: 47
to the desired voltage and frequency; right? 09: 47
A. Yes. 09: 47

Q And it doesn't actually start the new task 09: 47
until it reaches and sort of is steady on that 09: 47
target frequency and voltage; right? 09: 47
A. That's right. Although with a caveat, as 09: 47

| said, they talk about "Task Created" and "Task 09: 47
Started.” | mean, | could specul ate on what the 09: 47
differences are. Clearly they are different, but I 09: 47
don't know what they are. 09: 47
But yes. To sone extent they don't -- 09: 47

they don't put the | oad on the new tasks on the 09: 47
processor until the processor, the PE, can neet the 09: 47
frequency requirenents that they have determ ned for 09: 47
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t hat task. 09: 47
Q And so -- so there's actually a little bit 09: 47

of a delay in execution on Nicol, then, every tine 09: 48
there is a voltage change; right? 09: 48
A There is presumably -- what -- what they 09: 48
showis a little bit of delay in putting the |oad on 09: 48
the PE when you increased it. In -- when they -- 09: 48
when you said when they said -- | think you said 09: 48
when there a change in the voltage when they -- when 09: 48
we decrease, things go, you know -- operate 09: 48
differently. 09: 48
Yes. But they certainly disclose -- for 09: 48

exanple, if you have got a task running on the PE 09: 48
currently and you are going to add a new one and you 09: 48
have determ ned that you need to increase the clock 09: 48
frequency, then hypothetically the existing task 09: 48
woul d continue to execute and, in fact, would sinply 09: 48
be running faster as the frequency speeds up. 09: 49
But there -- they do show a delay in 09: 49

putting the new | oad on the processor until the 09: 49
frequency is stabilized at the target range. 09: 49
Q Okay. So -- soO you are saying that -- et 09: 49

nme -- let me present the hypothetical that | have in 09: 49
m nd and see what you think. 09: 49
["'mtrying -- |I'"menvisioning a 09: 49
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circunstance where, you know, we have -- let's say, 09: 49
we have -- we have a pretty inportant task that we 09: 49
are working on -- that one PE is working on. And 09: 49
then there is sort of a rapid assignnment of a bunch 09: 49
of not-critical tasks that are added to the queue 09: 49
for that PE to deal with |ater. 09: 49
And these don't necessitate any sort of 09: 49
meani ngful increase in voltage; they are roughly the 09: 50
sane. But maybe -- maybe small increases that are 09: 50
cal cul ated are necessary, like, half volt here, half 09: 50
volt there. 09: 50
s a person of ordinary skill in the art 09: 50
going to assunme that Nicol wll just repeatedly 09: 50
attenpt to increase the voltage in response to each 09: 50
one of those small, fairly m nor tasks? 09: 50
O will it do sonmething -- would a person 09: 50
of ordinary skill be inclined to -- to do sonet hing 09: 50
to mnimze that sort of rapid change? 09: 50
MR. TUNG = Obj ecti on. 09: 50
THE W TNESS: Nicol doesn't address any of 09: 50
the scheduling issues in -- in anywhere near enough 09: 50
detail to -- to answer that question. 09: 50
For exanple, it was -- why -- I'mnot sure 09: 50
why you would assign a task to the heavil yest 09: 50
[verbatim -- the nost heavily | oaded PE that is 09: 50
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running a mssion critical one even if you are just 09: 51
delaying it; right? 09: 51
You would -- you would be inclined to 09: 51

assign it to another PE. And if they are too busy, 09: 51
just sort of hold off and wait until one of themis 09: 51
free and then assign it to that. 09: 51
| guess. 09: 51

But, you know, there is -- as we talked 09: 51

about the last time, there is a huge range of 09: 51
scheduling algorithns for real-tinme systens that 09: 51
operate differently. And then when you throw in 09: 51
non-m ssion critical or non-tinme bounded tasks, the 09: 51
conplexity increases dramatically. 09: 51
So I"'msorry. | don't know how to answer 09: 51

that in the context of Nicol and what they disclose 09: 51
and what | would do there. 09: 51
BY MR, BROWN: 09: 51
Q Gotcha. Gotcha. 1'Il try to ask it 09: 51
better, then. 09: 51
So the -- | think as we tal ked about | ast 09: 51

tinme, there are -- a person of ordinary skill in the 09: 51
art reading Nicol at the tine had in his mnd a 09: 51
whol e range of different inplenentations of 09: 52
schedul ers for distributing tasks; right? 09: 52
A It depends on their background. | think 09: 52
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that the way we have defined a person of ordinary 09: 52
skill in the art, they -- they may not be that 09: 52
expertise in real-time system-- m ssion-critical 09: 52
system But certainly, such a person could cone to 09: 52
Ni col with know edge of the whole -- of a range of 09: 52
options and problens that need to be addressed. 09: 52
Q And -- and one of the options that a 09: 52
person of ordinary skill in the art m ght have in 09: 52
mnd or -- well, let ne ask: 09: 52
One of the options that a person of 09: 52

ordinary skill had available to themat the tine, 09: 52
was -- was a recognition of schedulers that would -- 09: 52
well, with- -- wthdrawn. 09: 53
Let nme ask it differently. 09: 53

The -- what | amtrying to get at is -- is 09: 53

that -- is this concept of -- let's just -- | 09: 53
under st and what you are sayi ng about Nicol not 09: 53
necessarily needing to rapidly add a bunch of sort 09: 53
of lower inportant tasks to -- to a | oaded PE. 09: 53
Let's just assunme that there is a circunmstances 09: 53
that -- that can happen in. 09: 53
VWhat | amgetting at is, wouldn't a person 09: 53

of ordinary skill in the art, at |east having 09: 53
sone -- you know, with some know edge of existing 09: 54
schedul ers, not want to repeatedly change the 09: 54
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frequency of a PE in small, mnor increnments in 09: 54
order to avoid any of the negative inpacts that we 09: 54
have been tal ki ng about ? 09: 54
MR. TUNG  Obj ecti on. 09: 54

THE W TNESS: Under that hypothetical, I 09: 54

guess | woul d say not necessarily. The cost of 09: 54
noi se injection for very snmall increases my be so 09: 54
mnimal that -- that it wouldn't be a concern. 09: 54
But -- but | would say that | don't know. 09: 54

I can't think of any particular schedul er that would 09: 54
have been known to a person of ordinary skill in the 09: 54
art at the tine that would handl e both fundanmentally 09: 54
time-bound tasks and m xed in unbounded or 09: 54
uncritical tasks. 09: 54
" m not saying they didn't exist. [It's 09: 54

just such a conplex problem | don't know of any 09: 54
systemthat -- nyself even with hindsight. And so | 09: 55
certainly don't know of any systemthat would have 09: 55
been obvious to a person of ordinary skill in the 09: 55
art at the tine. 09: 55
BY MR, BROWMN: 09: 55
Q Okay. Let's switch gears a little bit and 09: 56

tal k about the -- a distribution of tasks in the 09: 56
Figure 4 enbodi ment, which is the one where they 09: 56
each have their own cl ocks. 09: 56
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A Yes. 09: 56

Q So the -- the distribution of tasks -- so 09: 56

in Figure 4, each of the PEs is independently -- its 09: 56
vol tage and frequency is independently controll ed, 09: 56
right? 09: 56
A Yes. That's consistent with ny 09: 56
under st andi ng. 09: 56
Q And so the -- the frequency of those PEs 09: 56

i ncreased when the voltage is increased; right? 09: 57
A So what -- | nmean, what typically happens 09: 57

is you increase the voltage because you intend to 09: 57
subsequently increase the frequency. 09: 57
Q And the -- the frequency can't be 09: 57
increased if the voltage hasn't been increased, 09: 57
right? 09: 57
A In general, you -- they go -- they are 09: 57
married together dependi ng on undi sclosed details 09: 57
of , hypothetically, how Nicol could be built. 09: 57
In nmy experience, a ot of tines there is 09: 57

just a sort of progranmable dial that says "put the 09: 57
frequency at this range."” In which case, you could 09: 57
set it at sonething that woul dn't be supported by 09: 57
the voltage. But | certainly don't think that it is 09: 57
anticipated that that is what anyone would want to 09: 58
do. 09: 58
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Q Okay. Right. 09: 58

So, generally speaking, the -- the 09: 58

frequency and the voltage are married together. 09: 58
That is what you are saying in that, when you 09: 58
i ncrease the voltage, you then increase -- the 09: 58
frequency can then be increased; right? 09: 58
A | think it's envisioned that -- that 09: 58
typically in -- in -- not just in Nicol but, you 09: 58
know, details need to be flushed. But in nost of 09: 58
t hese systens, yes, when you -- you typically 09: 58
i ncrease the voltage because you wi sh to increase 09: 58
t he frequency, and when you decrease the frequency, 09: 58
subsequently, you typically decrease the voltage. 09: 58
Wth the caveat that there are other 09: 58
exceptions. It may be a high power conmponent in the 09: 58
system that doesn't require, you know, a clock 09: 58
frequency higher. WMay just require sone higher 09: 58
vol tage, but we're not tal king about that. 09: 59
Q And -- and so when we | ook at how work is 09: 59

di stri buted anong the PEs in Figure 4, if -- sorry. 09: 59
| am di stracted because nmy -- ny cat is 09: 59
attenpting to junp up and ruin this entire 09: 59
deposition. And so | amholding him-- there -- 09: 59
sorry. 09: 59
| apol ogi ze for that interruption. 09: 59
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VWhen a -- when a PE is assigned a small 09: 59

number of -- of operations, that PE s frequency wl | 09: 59
be set accordingly. And, as conpared to a PE that 09: 59
has been assigned a | arge nunmber of operations, the 09: 59
frequency will be set relatively high -- let nme 10: 00
wi t hdraw and ask it different. 10: 00
The PEs in Figure 4, their frequency is 10: 00

set in accordance with the amount of work that they 10: 00
have to conplete; is that right? 10: 00
A Yes. That's my understanding. In 10: 00
Figure 4, each of the PEs can operate at a different 10: 00
frequency and a different voltage. And w thout 10: 00
Ni col going into too much detail, that is done, | 10: 00
woul d say, roughly in accordance to the |oad put on 10: 00
t he individual PE 10: 00
Q And so if a PE has a small load, it would 10: 00

be set -- its frequency will be set -- will be set 10: 00
low. |Is that fair? 10: 00
A. | think that that's not an unfair 10: 00
characterization. Previously, | talked about it as 10: 00
a tent pole -- maybe hopefully not stretching the 10: 00
anal ogy too far. 10: 01
You know, the tent pole in the m ddle of 10: 01

the tent m ght be the highest, but around the edges 10: 01
you woul d have | ower tent pole. So the nopst heavily 10: 01
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| oaded PE woul d be operating at the highest voltage, 10: 01
and sone other ones with the | ower |oad would, | 10: 01
expect be, configured to operate at a | ower voltage. 10: 01
Q And those -- those PEs at the |owest at -- 10: 01

with the smaller load will be set -- and, actually, 10: 01
this is true for everything. And so let nme ask it 10: 01
differently. 10: 01
The PEs with a small load will be set to 10: 01

the | owest frequency possible to conplete those 10: 01
tasks at times; right? 10: 01
A I n general, that conports with ny 10: 01
understanding with the usual caveat that there 10: 01
usually is sone safety margin or there nmaybe be sone 10: 01
band. But that is certainly my understanding of the 10: 02
i ntent of Figure 4. 10: 02
Q And there could be circunstances where, if 10: 02

we | ook at Figure 4 and the drawi ng has three PEs, 10: 02
let's say, that there were only two tasks that could 10: 02
be -- that we had to work on at that nonment, and 10: 02
t hey woul d be assigned to, say, the first two PEs. 10: 02
The third PE woul d have no work to do in that 10: 02
circunmstance; right? 10: 02
A Yes. 10: 02

Q And so in that circunmstance, the PE would 10: 02

have its frequency set to as -- as |ow as possible 10: 02
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to keep it running, but essentially clock it in; 10: 02
right? 10: 02
MR. TUNG  Objection. Assunes facts. 10: 02

THE W TNESS: Not necessarily. There are 10: 02

a nunmber of techniques that are -- that are 10: 03
possible. And Nicol really doesn't get into the -- 10: 03
anything close to enough details to specul ate on 10: 03
t hat . 10: 03
BY MR. BROWN: 10: 03
Q One of the things that would be possible 10: 03

if a PE had -- had no work to do at the tine, would 10: 03
be to bring that supply voltage down -- to 10: 03
essentially shutdown that PE so that we -- we net -- 10: 03
we realize Nicol's goal is about power saving; 10: 03
right? 10: 03
MR. TUNG  Sanme objection. 10: 03

THE WTNESS: Like |I said, there are a 10: 03

nunmber of techniques that could be taken. Sone of 10: 03
whi ch don't fundanentally require changing the 10: 03
frequency to get the desired benefit as nmuch as 10: 03
ot hers. 10: 03
| can't specul ate on, you know, what a 10: 03

POSI TA | ooking at Nicol at the time of invention 10: 04
woul d have done. You know, if we could talk about 10: 04
what they could have done, but that is -- there is a 10: 04
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huge basket of tools that one could | ook at. 10: 04
BY MR, BROMN: 10: 04
Q So if | could take you in Nicol to 10: 04
Colum 5, Line 40 -- 42. 10: 04
A " mthere. 10: 04
Q And Ni col there says, [as read]: 10: 04
"Of course, Vvdd local can only be 10: 04
reduced so far before the circuits 10: 04
start to fail, at which point the 10: 04
operating system enpl oys gated cl ocki ng 10: 04
techni ques to 'shut down' PEs that are 10: 04
not needed." 10: 04
Do you see that? 10: 05
A. | do. 10: 05
Q Yeah. And so what -- at |east part of 10: 05
what Nicol is saying there is that it can shutdown 10: 05
PEs that are not needed; is that right? 10: 05
A Well, I nmean, it says what it says, but it 10: 05
doesn't say nmuch in any great detail for ne to 10: 05
really figure out what it is they nean. 10: 05
Cl ock gating is used quite w dely, 10: 05
particularly today. But it is a technique that is 10: 05
supplied to circuits, not an operating system 10: 05
So the notion of an operating system doi ng 10: 05
clock gating is largely foreign to me. | don't know 10:05
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exactly what they nean in this context. 10: 05
And with that caveat, if | could follow 10: 05

up. If we could -- no rush, but sort of schedule a 10: 05
break in the next five to ten mnutes, that would be 10: 05
appreci at ed. 10: 05
Q Sure. Sure. 10: 05

Let -- yeah. Let's just -- let's -- maybe 10: 05

a couple of nore questions about this, and then for 10: 06
sure we'll take a break. 10: 06
So the -- regardless of how the clock 10: 06

gating is inplenented, you agree that a person of 10: 06
ordinary skill in the art woul d understand that PEs 10: 06
that are not needed should be put in sone sort of 10: 06
| ow-voltage state so as to reduce power usage. |Is 10: 06
that fair? 10: 06
MR. TUNG  Obj ecti on. 10: 06

THE WTNESS: | don't know that | would 10: 06

even say this. The best that they suggest is that, 10: 06
as you said, you should do clock gating w thout any 10: 06
di scussion of how that gets -- gets done. 10: 06
Let me finish reading this again for a 10: 06

nmonment . 10: 06
[Wtness reviews docunent]. 10: 06

Al right. | apologize. 10: 07

Coul d you repeat the question. 10: 07
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BY MR, BROWN: 10: 07
Q Yeah. Sure. 10: 07

So regardl ess of how the person of 10: 07

ordinary skill interprets howto inplenent the gated 10: 07
cl ocki ng techni ques that are descri bed here, a 10: 07
person of ordinary skill reading N col would 10: 07
under stand that, when a PE has no load on it, it can 10: 07
be put into sonme type of |lowvoltage state so as to 10: 08
not cause power drain. |Is that fair? 10: 08
MR. TUNG  CObjection. Form 10: 08

THE WTNESS: | would -- | would say that 10: 08

| think that | alnost agree with that. M 10: 08
understanding from Nicol is, for exanple, if you 10: 08
have no task running on a processor, a PE in 10: 08
Figure 4, you would -- you would naturally be 10: 08
inclined to reduce the voltage as nuch as you deened 10: 08
reasonabl e. 10: 08
And -- and there are reasons why you 10: 08

may -- in certain situations, you nmay not want to go 10: 08
as low as you could. You may anticipate some work 10: 08
coming in and want to be able to start quickly. 10: 08
My one caveat with what you said is, 10: 08

what ever voltage -- wherever you put it at, there 10: 08
still will be sone -- | forget the termyou use -- 10: 08
sone power consunption. |If the voltage is on -- 10: 08
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1 even if the clocks are gated, there is still sone 10: 08
2 consunption. But, presumably, you have done your 10: 09
3 best to lower it, reduce it as much as possible. 10: 09
4 BY MR BROWN: 10: 09
5 Q Got it. VYeah. Let ne correct that. So | 10: 09
6 think that seens fair. 10: 09
7 A person of ordinary skill in the art 10: 09
8 readi ng Nicol would understand that, when a PE 10: 09
9 doesn't have a load on it, it should be put into 10: 09
10 sone sort of |owvoltage state that will nininze 10: 09
11 power consunption. |Is that fair? 10: 09
12 A. I think it's fair to say that in such a 10: 09
13 situation where there is no task running on a PE, a 10: 09
14 person would be inclined to put it in such a voltage 10: 09
15 state as to reduce the power consunption -- that 10: 09
16 woul d result in reducing the power consunption as 10: 09
17 much as they knew how to. Yeah. 10: 09
18 Q Ckay. GCot it. 10: 09
19 MR. BROWN: So let's take that break. And 10: 09
20 why don't we come back at -- is 10:20 okay? 10: 09
21 THE W TNESS: That works for ne. 10: 09
22 THE VI DEOGRAPHER: We're going off the 10: 09
10: 09 23 record. The tine is
10: 09
24 (Brief recess.) 10: 23
25 THE VI DEOGRAPHER: We're back on the 10: 23
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10:23 1 record. The tine is

10: 23

2 BY MR. BROWN: 10: 23
3 Q Wel come back, Doctor. 10: 23
4 During the break, did you comunicate with 10: 23
5 counsel for PACT at all? 10: 23
6 A No, | did not. And if he tried to call 10: 23
7 me, ny -- | apologize. M phone was nuted and -- 10: 23
8 no, | did not comunicate with them or anyone el se, 10: 24
9 any ot her attorneys. 10: 24
10 Q Ckay. Thank you. 10: 24
11 So we tal ked about -- before the break we 10: 24
12 were tal ki ng about how -- when a PE has a -- has no 10: 24
13 load, it is run -- its voltage is set to as | ow as 10: 24
14 possible in order to mininize a power consunption; 10: 24
15 right? 10: 24
16 A. It's my understandi ng that under that 10: 24
17 hypot heti cal scenario, the PEs in a Figure 4 Nicol 10: 24
18 system such as an unl oaded PE would be set to sone 10: 24
19 very low nunber in an attenmpt -- very |low voltage in 10: 24
20 an attenpt to reduce the power consunption. 10: 24
21 Q And as a result of that, its frequency 10: 25
22 will also be set correspondingly low, right? 10: 25
23 A. Yes. As we tal ked about before, for any 10: 25
24 of these systens that use adaptive clock and clock 10: 25
25 frequency and voltage, you tend to change one in 10: 25
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order to change the other. 10: 25
Q And on the -- now, let's switch to the 10: 25

flip side. 10: 25
There are circunstances in Figure 4 where 10: 25

all of the PEs were running at their absolute 10: 25
maxi num frequency; is that right? 10: 25
MR. TUNG  Obj ecti on. 10: 25

THE WTNESS: | think each of the PEs in 10: 25

Figure 4 has -- as they showits own -- their own 10: 26
i ndependent power supply and dynam c vol t age. 10: 26
It is hypothetically possible certainly 10: 26

that a particular |oad situation may cause them all 10: 26
to be running at their highest possible clock 10: 26
frequency and vol t age. 10: 26
BY MR, BROWN: 10: 26
Q And one thing that -- let's break this 10: 26

down a little bit. 10: 26
One thing that could cause -- in Figure 4 10: 26

let's -- let's nunber the PEs for our ease of 10: 26
reference just in order. W' Il make the first one 10: 26
on the left PE 1; the m ddle one, PE 2; and the one 10: 26
on the right, PE 3. 10: 26
A. Under st ood. 10: 26

Q So if -- one of the circunstances that 10: 26
could cause PE 1 to have to run at its maxi num cl ock 10: 26
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frequency is if PE 2 and PE 3 are already runni ng at 10: 27
t heir maxi mum cl ock frequency and a new task needs 10: 27
to be added to one of the PEs, and PE 1 is the only 10: 27
one with sonme feeling to do so; is that right? 10: 27
MR. TUNG  Cbjection. Inconplete 10: 27

hypot heti cal . 10: 27
THE WTNESS: It's hard for nme to say 10: 27

because Nicol really doesn't disclose nuch of 10: 27
anyt hi ng about how the task scheduler works in 10: 27
Figure 4 even less than in Figure 2, which was 10: 27
pretty sufficient detail. 10: 27
BY MR. BROWN: 10: 27
Q Okay. Well, let's -- let's create the 10: 27
hypot hetical, and then see if it fits into what 10: 27
people in the skill mght know at the tine. 10: 27
Let's say, PE 2 and PE 3 in Figure 4 are 10: 27

al ready running at their maxi mum frequency. They 10: 27
are capped out, and PE 1 is not currently at its 10: 27
maxi mum and has a little bit of headroom 10: 28
Are you with me so far? 10: 28

A. Yes, | am 10: 28

Q Okay. And that hypothetical could 10: 28
certainly happen in Nicol; right? 10: 28
MR. TUNG  Sane objecti on. 10: 28

THE WTNESS: | imgine it coul d. 10: 28
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haven't really considered it, though. 10: 28
BY MR. BROWN: 10: 28
Q In that circunstance, if a new task were 10: 28

to -- the controller would have had a new task that 10: 28
they had to assign, a person of ordinary skill in 10: 28
the art with the know edge of those schedul ers that 10: 28
were available to him could consider assigning that 10: 28
new task to PE 1 because it had sone avail abl e 10: 28
headroom on frequency and voltage; right? 10: 28
MR. TUNG  Sane objecti on. 10: 28

THE W TNESS: Under such a hypot heti cal 10: 28

situation for this hypothetical scheduler, a person 10: 28
of ordinary skill in the art m ght decide to do 10: 28
that. I1t's possible. Yeah. 10: 29
BY MR, BROWN: 10: 29
Q And that woul d achieve the -- what Nicol 10: 29

tal ks about, about sort of trying to keep | oad as 10: 29
evenly distributed as possible anong the PEs; right? 10: 29
MR. TUNG  CObjection. Assunes facts. 10: 29

THE WTNESS: M recollection is that that 10: 29

was only discussed in the context of Figure 2. Not 10: 29
Figure 4. 10: 29
But | may sinply not recall it. If you 10: 29

want to point me to sonmething, I'Il be happy to 10: 29
review it. 10: 29
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BY MR, BROWN: 10: 29
Q You woul d agree with nme that there are 10: 29
benefits to evenly distributing the work in a 10: 29
Figure 4 enbodi ment just as they are in Figure 2; 10: 29
right? 10: 29
MR. TUNG  Sane objecti on. 10: 29

THE WTNESS: | would say that there is 10: 29

too many unspecified factors. 10: 29
There are times when -- | could envision 10: 29
situations where that would be beneficial. | can 10: 29
envi sion situations where it would not be. 10: 29
BY MR. BROWN: 10: 29
Q Okay. So a person of ordinary skill in 10: 30

the art woul d know that there are sone circunstances 10: 30
where it would be beneficial to aimto evenly 10: 30
di stribute tasks anong PEs in the Figure 4 10: 30
enbodi nent; fair? 10: 30
A No. | guess it depends on factors for how 10:30
Figure 4 systemis built that we just don't know 10: 30
about. Sone of which get into exactly how the cl ock 10: 30
system and the power supply works, so this task 10: 30
schedul er and all of which are unspecifi ed. 10: 30
Q |"msorry. Maybe | m sunderstood with 10: 30

your testinony, then. You just said -- you said 10: 30
"There are tinmes when -- | could envision situations 10: 30
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where that would be beneficial." 10: 30
VWhat are those situations? 10: 30

A So it could be the case that there was 10: 30
significant cause that was worth considering in 10: 30
changi ng the voltage of the clock frequency. 10: 31
It could be the case that the overall 10: 31

system efficiency in terns of power consunption and 10: 31
conput ation increases as the voltage goes up, in 10: 31
which case -- and it certainly is possible as we've 10: 31
di scussed that in a hypothetical Nicol system you 10: 31
may want to run tasks that are not mission critical. 10: 31
Al'l of these factors may go into 10: 31

deciding -- you know what, |'d rather keep the 10: 31
unused -- or the | esser used PE set to the side for 10: 31
a mssion-critical task when it conmes in and, you 10: 31
know, run the -- even though |I can't increase the 10: 31
clock frequency on this one, overall | get a nore 10: 31
satisfactory result if | just put the new tasks on 10: 31
t hat . 10: 31
Q Okay. And so that that -- those are 10: 31
circunst ances when you are sayi ng sonebody 10: 31
i npl enenting a Nicol system m ght not want to evenly 10: 32
di stribute tasks anong the Figure 4 enbodi nent; 10: 32
right? 10: 32
A. Yes. 10: 32
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Q And so what are the circunstances when 10: 32
sonebody m ght view a benefit to evenly distributing 10: 32
tasks in the Figure 4 enbodi nent? 10: 32

A That's difficult to say w thout know ng 10: 32
details of the system But | can -- | can certainly 10: 32
envi sion that under a hypothetical inplenentation of 10: 32
t he schedul er and -- and anal og electronics in the 10: 32
Ni col system 10: 32

One may conclude that one desires to try 10: 32
to balance the | oad on the PEs of Figure 4. 10: 32

Q Okay. So there are -- there are at | east 10: 32
circunst ances dependi ng on, you know, i nplenentation 10: 32
details in which a person of ordinary skill would 10: 32
benefit fromdistributing task evenly anong PES in 10: 32
Figure 4. Is that fair? 10: 32

A | think it's fair to say that there could 10: 32
be, yes. 10: 33

Q So -- solet's -- let's go back to that 10: 33
hypot hetical | was tal king about -- about PE 1 10: 33
havi ng sone avail abl e headroom PE 2, and PE 3 not 10: 33
having -- being already at their maxi num frequency. 10: 33

The controller in that circunstance, if it 10: 33
was programmed to evenly distribute work anong the 10: 33
PEs, woul d eval uate the current |load on PE 2 and 3 10: 33
and decide that, because of the load on PE 2 and 3, 10: 33
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it should assign the task to PE 1; is that fair? 10: 33
MR. TUNG  Cbjection. Inconplete 10: 33

hypot heti cal . 10: 33
THE WTNESS: That is an option. | think 10: 33

it's fair to say that the hypothetical controller in 10: 33
this particular inplenentation of Nicol Figure 4 10: 33
could choose to do just about anything. | have no 10: 33
i dea what it is. 10: 34
| certainly agree that there -- I"msorry. 10: 34

| suggested | was done answeri ng. 10: 34
| would agree that, you know, there are 10: 34

times where it mght be attractive and beneficial to 10: 34
attenpt to balance the |oad, but | don't know 10: 34
anywher e near enough about how such a system woul d 10: 34
be used and specified conpletely. 10: 34
BY MR. BROWN: 10: 34
Q And so if the controller was trying to 10: 34

bal ance the |load, it would consider the | oad on 10: 34
PE 2 and 3 and deci de that because of the |oad on 10: 34
PE 2 and 3, it would have to assign this task to 10: 34
PE 1 -- right? -- in our hypothetical? 10: 34
MR. TUNG  Same obj ection. 10: 34

THE WTNESS: | can envision that a person 10: 34

of ordinary skill in the art given that hypothetical 10: 34
scenario may build a scheduler that would reach the 10: 34
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conclusion that it should put the new task on PE 1. 10: 34
BY MR. BROWN: 10: 35
Q And -- and by putting the new task on 10: 35

PE 1, let's assune that that task required -- was 10: 35
one that was heavy enough that required bringing the 10: 35
PE 1 to its nmaxi num vol tage. 10: 35
There are circunstances where that woul d 10: 35

occur; right? 10: 35
MR. TUNG  Sane objecti on. 10: 35

THE WTNESS: | could envision that there 10: 35

m ght be. | could envision situations where that 10: 35
coul d never happen because the system m ght be 10: 35
consi dered under defined for whatever the m ssion 10: 35
was that it was intended to be used for. 10: 35
BY MR, BROWN: 10: 35
Q Okay. And so in that circunmstance, the 10: 35
deci si on about -- assigning the task to PE 1 and 10: 35
increasing PE 1's frequency would be influenced by 10: 35
how | oaded PE 2 and PE 3 are in our hypothetical; 10: 36
right? 10: 36
A It's -- it's certainly possible with the 10: 36

| oad on the other PEs m ght be taken into account in 10: 36
all ocating the tasks -- newy introduced tasks. 10: 36
Q Okay. Let me switch gears now and go to 10: 36

the m ddl e ground enbodi nents. 10: 36
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Do you know what | amtal ki ng about ? 10: 36

A I think I know as much as Nicol provides. 10: 36

Yes. | recall the reference in Nicol. 10: 37
Q Okay. The m ddl e ground enbodi nent is 10: 37
where PEs are grouped together such that they share 10: 37
a common vol tage supply and frequency; right? 10: 37
A Yes. 10: 37

Q Okay. 10: 37

A That's -- that's about -- about as nuch as 10: 37

he -- they talk about with the m ddl e ground. 10: 37
Q Okay. And so for the ease of talking 10: 37
about this, let's -- let's assune that we have one 10: 37
group with two PEs in it, and we'll call those PEs 10: 37
PE 1 and PE 2. 10: 37
Can we agree on with that term nol ogy? 10: 37

Yes. 10: 37

Q Ckay. So in that circunstance, if -- 10: 37
let's say both PEs have a relatively |ight | oad. 10: 37
The -- let's just say they actually have the -- 10: 38
just -- as low a | oad as possible. One task each 10: 38
and the frequency can be set to the | owest possible 10: 38
frequency. 10: 38
In that circunmstance, the frequency on 10: 38

either of those PEs is going to be set based on that 10: 38
light load; right? 10: 38
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MR. TUNG  Cbj ection. Assunes facts. 10: 38

THE WTNESS: Well, ny understandi ng of 10: 38

the mddle ground is essentially saying we have 10: 38
got -- some of themoperate as in Figure 4 and sone 10: 38
of them operate as in Figure 2. 10: 38
And if | understand correctly, you are 10: 38
suggesting that PE 1 and PE 2 operate as if they 10: 38
were in Configuration 2, in which case they would 10: 38
share a clock voltage -- a clock frequency and 10: 39
vol tage setting that was determined in response to 10: 39
what ever the nost heavily | oaded of the PEs was. 10: 39
And so presumably, if they were exactly 10: 39

evenly | oaded, whatever that value is, that would 10: 39
determ ne their clock frequency. 10: 39
BY MR. BROWN: 10: 39
Q And -- and, likewise, if neither PE had -- 10: 39

had any load at all, they would be -- they would 10: 39
both be running at some very | ow voltage and cl ock 10: 39
frequency; right? 10: 39
A Presumably. Under this hypothetical 10: 39
operating situation, | would not be surprised if 10: 39
there were situations where there were no tasks 10: 39
runni ng on either PE, and whatever corresponded to 10: 39
t he | owest possible configuration is what they would 10: 40
be dialed into. 10: 40
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Q Right. And so now, let's say, that we 10: 40

have the two PEs. They do have a | oad but a 10: 40
relatively light [oad. They each have a relatively 10: 40
l'ight load, and then a |large task cones along and is 10: 40
assigned to PE -- let's say, PE 2. (kay? 10: 40
A. Al right. 10: 40

Q In a circunmstance where PE 1 has a 10: 40
relatively light [ oad and PE 2 now has a very heavy 10: 40
| oad, the frequency of both PE 1 and PE 2 is going 10: 40
to be set in accordance with PE 2's load; right? 10: 40
MR. TUNG  CObjection. Assunes facts. 10: 40

THE W TNESS: My under standi ng -- al t hough 10: 40

I have no idea how any such assignnent task schedul e 10: 40
woul d be introduced, ny understanding is that, if 10: 41
PE 1 and PE 2 are operating as if they were under 10: 41
the rules of Figure 2, then whichever was the npst 10: 41
heavily | oaded one, the clock frequency and voltage 10: 41
for that set would be assigned in accordance with 10: 41
the nost heavily -- the needs of the nost heavily 10: 41
| oaded one. 10: 41
BY MR. BROWN: 10: 41
Q And so -- so in that circunstance, one of 10: 41

the PE's frequencies could be increased because sone 10: 41
other PEs load. Fair? 10: 41
MR. TUNG.  Sane objecti on. 10: 41
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THE WTNESS: Well, certainly if the PE is 10: 41

not taking into account the other PE s | oad, but 10: 41
there is a controller at sonme part in the system 10: 42
that is sinply considering where are the needs of 10: 42
the nost heavily | oaded PE. 10: 42
And based upon that sets of voltage and 10: 42

the clock frequency for -- in this case both, but 10: 42
there could be presumably could be nmultiple -- nore 10: 42
than two PEs operating with a ganged up Figure 2 10: 42
type scenari o. 10: 42
BY MR, BROWN: 10: 42
Q So in the mddle ground enbodi nent there 10: 42

are circunstances where one PE' s frequency will be 10: 42
set by the controller to be -- will be set by the 10: 42
controll er based on the | oad of another PE;, fair? 10: 42
MR. TUNG  Sanme objection. 10: 42

THE WTNESS: | do think that in this 10: 42

hypot hetical situation we were just talking about, 10: 42
whether it's a Figure 2 systemin isolation or sort 10: 42
of this mddle ground that conmbi nes el enments of 10: 43
Figure 2 with Figure 4, the Figure 2 conponents, 10: 43
PE 1 and 2, will operate -- will be configured to 10: 43
operate at a clock speed that satisfies the 10: 43
requi rements of whichever one is nost heavily 10: 43
| oaded. 10: 43
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BY MR, BROWN: 10: 43
Q Right. So there are circunstances where 10: 43

PE 1 -- PE 1's frequency will be determ ned by its 10: 43
own load if its owm load is the |arger of the two; 10: 43
right? 10: 43
A Yes. In this -- in the situations we have 10: 43

tal ked about, whichever one is the highest | oaded 10: 43
will determ ne the clock frequency, and that m ght 10: 43
be PE 1 or PE 2. They certainly don't know what the 10: 43
| oads are of the other processors, but there is, 10: 43
presunmably, a controller that nakes that 10: 44
determ nati on. 10: 44
Al t hough, really, as | -- as | suggested, 10: 44

t he probl em gets nuch nore conplicated when you -- 10: 44
when you configure such a heterogeneous system 10: 44
conbi ning Figure 2 and Figure 4. 10: 44
And Ni col doesn't discuss anything about 10: 44

how t hey i magi ne scheduling could be done in that 10: 44
situation, |et alone how they envisioned, actually, 10: 44
it. 10: 44
Q Right. So Il -- 1 -- let ne try to work 10: 44

that into the question. 10: 44
In the m ddl e ground enbodi nent, there are 10: 44

ci rcunmst ances where the controller would set PE 1's 10: 44
frequency based on -- based on the load that's on 10: 44
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PE 1 when PE 1 has the larger |oad of the two PEs; 10: 44
correct? 10: 44
MR. TUNG  Sanme obj ection. 10: 45

THE WTNESS: | would say that it's ny 10: 45
under st andi ng that whatever the load is on -- on the 10: 45
PEs that are operating in a Figure 2 type node, the 10: 45
nost heavily | oaded one is what will set the clock 10: 45
frequency for the -- for the gang and the voltage. 10: 45
My -- ny caveat is that there are nmany 10: 45

ways you can calculate that. And it nay be the case 10: 45
that the software never really considers, well, you 10: 45
know, let's load up the PE 1. Let's load up the 10: 45
PE 2. Which one is greater. Put it that way. 10: 45
So whi chever -- whatever the nost highly 10: 45

| oaded PE is the one that will determ ne the voltage 10: 45
and the clock frequency for whatever other PEs are 10: 45
in the sane gang. 10: 45
BY MR. BROWN: 10: 45
Q And you are using the word "gang" to 10: 45

i ndi cate PEs that are grouped together in sharing a 10: 46
cl ock frequency; right? 10: 46
A I"musing the term"gang" -- and | 10: 46

apol ogi ze for introducing a new term-- but to refer 10: 46
to whichever PEs are operating in a node |ike 10: 46
disclosed in Figure 2. And it was nmy attenpt to 10: 46
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avoid using the word "group"” because that is a claim 10:46
term and that is a termthat is under contention. 10: 46
But, yes, it's plurality of PEs that are 10: 46

operating in a node like the constraints of 10: 46
Figure 2. 10: 46
Q Got it. 10: 46
Okay. So | think -- | think we're on the 10: 46

sanme page, but let me try to -- let me try to ask 10: 46
this. 10: 46
In the m ddle ground enbodi nent, there are 10: 46
circunstances where a PE's -- a PE's frequency wll 10: 46
be set in accordance with the nunmber of operation -- 10: 47
wi t hdr awn. 10: 47
In the m ddle ground enbodi nent, there are 10: 47
circunstances where a PE' s frequency will be set in 10: 47
accordance with the load on that -- that it has on 10: 47
itself, and there are also circunstances where that 10: 47
frequency will be set based on the |oad of a 10: 47
different PE; correct? 10: 47
MR. TUNG  CObj ection. Asked and answered. 10: 47

THE WTNESS: Yeah. | think I aminclined 10: 47

to stick with the answer | gave before about -- in 10: 47
an attenpt to maybe summarize it and be consi stent 10: 47
with that. 10: 47
VWhat ever the nost highly |oaded PE is, is 10: 47
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the one that will determ ne the frequency and 10: 47
voltage for what | amcalling the "gang." 10: 47
And that may involve specifically 10: 47
considering each PE in order or it may not. There 10: 47
are ot her approaches that can be used. 10: 47
BY MR. BROWN: 10: 48
Q So if a PEis not the nost heavily | oaded 10: 48

PE in the gang, then its frequency will be set based 10: 48
on sone other PE' s |oad; right? 10: 48
MR. TUNG  CObjection. M scharacterizes. 10: 48

THE WTNESS: | think that that is largely 10: 48

consi stent with what | said. 10: 48
In a sense that, you know, if there's a PE 10: 48

that is not the nost heavily | oaded one, its 10: 48
operating state will be set based on whatever the 10: 48
|l oad is of the nost heavily | oaded PE. 10: 48
BY MR. BROWN: 10: 49
Q And just so the record is clear, the 10: 49
situation you were just speaking about occurs in the 10: 49
m ddl e ground enbodi nent as well as in Figure 2; is 10: 50
that right? 10: 50
A Yes. It's ny understandi ng using the 10: 50
scant information that is provided, that what | am 10: 50
calling a gang in the m ddle ground woul d operate 10: 50
the same as the -- the systemin Figure 2. 10: 50
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Q Okay. Geat. | amsmling when you say 10: 50
"gang" because | keep hearing West Side Story in ny 10: 50
head. 10: 50

(Laughter elicited.) 10: 50
THE W TNESS: Yeah. After the |ast 10: 50
deposition we did, | tried to be sensitive enough 10: 50
and not introduce too nmuch jargon. Hopefully this 10: 50
one works and | address the nmeani ngful issue. 10: 50
BY MR BROWN: 10: 50

Q Okay. Let's go back to sonething you 10: 51
tal ked about earlier but we didn't spend a | ot of 10: 51
time on. 10: 51

You nentioned -- you nentioned sonething 10: 51
about -- well, we had a discussion about 10: 51
m ssion-critical tasks, and | guess how those are 10: 51
sort of endemic to a real-tinme operating system 10: 51
So et nme start with this: 10: 51
VWhat is a mssion-critical task, in your 10: 51
m nd? 10: 51

A In my mnd, a mssion-critical task is 10: 51
what ever task nust be guaranteed to reliably and 10: 51
accurately conplete within whatever performance 10: 51
constraints are required of it. 10: 51

Now, that being said, |I think it -- if | 10: 51
was building a wi-fi nodem certainly frommy point 10: 52
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of view as a designer, there would be el enents that 10: 52
| considered critical to the mssion of the wi-fi. 10: 52
But | think we would all agree that is 10: 52

much less critical in the grand scheme of things 10: 52
fromdesigning a controller for anti-Ilock brake 10: 52
system so mission critical varies dramatically 10: 52
based on different situations. 10: 52
Q Got it. 10: 52

And it can -- the idea of sonething being 10: 52

m ssion critical can also vary in a single device; 10: 52
right? And by that | nean, there are -- there are 10: 52
sonme tasks that are nmore mssion critical than 10: 52
ot hers depending on the circunstances. |s that 10: 52
fair? 10: 52
A | -- people don't really talk about them 10: 52

that way. | nean mission critical kind of means 10: 53
it's critical. If you mss it, somehow the -- the 10: 53
system has fail ed. 10: 53
That being said, for exanple, there -- | 10: 53

nean, there are tasks that get run nuch nore 10: 53
frequently. And tasks nmuch |ess frequently. 10: 53
So you mght think that the criticality of 10: 53

a-- if the rate of failure in either was the sane. 10: 53
You m ght think that "Well, ny m ssion would | onger 10: 53
survive if the -- if the nore frequently run ones 10: 53
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were less likely to fail than the less frequently 10: 53
run ones." 10: 53
But at the end of the day, those -- people 10: 53

t hi nk about these things as "No. No. Everything 10: 53
will stop and we have failed if we fail on a 10: 53
m ssion-critical task."” 10: 53
Q | gotcha. 10: 53

So there are -- there are -- all 10: 54

m ssion-critical tasks are inportant. But are 10: 54
there -- there are circunstances where sone 10: 54
m ssion-critical tasks may be -- are constrai ned by 10: 54
other things, |like sonme -- |like they need to be 10: 54
conpl eted faster or nore i medi ately than ot her 10: 54
m ssion-critical tasks that need to be conpl eted 10: 54
slower. Is that fair? 10: 54
A Yes. | would say so. For exanple, in 10: 54

real -time systens, as | was tal king about, the -- 10: 54
the machine that is |anding on Mars today, there are 10: 54
m ssion-critical tasks that don't have fixed tine 10: 54
constraints. And you just -- as an engi neer, you 10: 54
try to take that into account when you work to nake 10: 54
a survivable system 10: 54
Q So let's -- to put sonme exanples on this. 10: 54

If we think about, you know, like a -- a 10: 55
conmmuni cati on system as our application, its ability 10: 55
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to correctly and accurately receive voi ce data and, 10: 55
say, text data, those are potentially both 10: 55
m ssion-critical tasks in that they need to be done 10: 55
correctly; right? 10: 55

A Yes. | would say so. 10: 55

Q But the voice tasks, likely need to be 10: 55
performed with -- you know, on a tighter tine 10: 55
restriction than the text tasks -- task; is that 10: 55
right? 10: 55

A | think it's fair to say that they' |l have 10: 55
much nore stringent operating requirenments. So it 10: 55
may -- yes. Tinme task m ght be a way to think of 10: 55
it, or it my be the case that they don't -- that 10: 55
sone i nplenmentation may not say "Oh, this has to be 10: 56
done in a certain period of time, but if you get it 10: 56
done faster, you will have higher quality," which, 10: 56
you know, is -- is attractive. 10: 56

Q Well, not just higher quality. Like, if 10: 56
we consi der voice tasks, voice tasks that take nore 10: 56
than -- you probably know better than | do -- but 10: 56
it's some period of mlIliseconds that take |onger 10: 56
than a certain period of mlliseconds to process, 10: 56
are really considered failing voice tasks because 10: 56
you can't have a conversation with a too significant 10: 56
del ay; right? 10: 56
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A Yes. | would agree with that. 10: 56

Q And it's -- let's say the tim ng of, say, 10: 56

text nmessages is inportant, but the tine 10: 56
restrictions are substantially different. You can't 10: 56
really -- nobody is going to really notice if 10: 56
there's a second or two delay in text comrunication. 10: 56
A | woul d not disagree with that 10: 57
characterization. Yes. 10: 57
Q And so in that circunmstance, it would be 10: 57
inportant to prioritize the voice tasks over other 10: 57
m ssion-critical tasks in order to ensure that those 10: 57
requi red conpletion tines are net. Fair? 10: 57
A In that hypothetical situation, if they 10: 57

were both operating on the sane processing el enents, 10: 57
one may prioritize one task over the other. Yes. 10: 57
Q And it can do that by setting required 10: 57
conpletion tines that are around the bandw dth that 10: 57
we are tal king about here; right? For instance, we 10: 57
could say the voice tasks have to conplete within 10: 57
50 mIliseconds but the text tasks can take two to 10: 57
three full seconds. Fair? 10: 57
| guess one could design such a system 10: 57

Q Oh. | nean, not just "could."”™ That woul d 10: 57

be -- that would be a | ogical inplenentation of this 10: 58
ki nd of communi cation system wouldn't it? 10: 58
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MR. TUNG  Cbj ection. Assunes facts. 10: 58

THE WTNESS: It depends. | nean, there's 10: 58

a lot of conplexity in voice coding. 10: 58
For exanple, a lot of times what happens 10: 58

is much of that work is offloaded to a specialized 10: 58
processor and dealt with -- and broken up into known 10: 58
fixed-tinme tasks. 10: 58
So, you know, it wouldn't be a notion 10: 58

"Well, this needs to be done in 50 mlliseconds." 10: 58
It would be "No. | amgoing to run this task, and I 10: 58
know that it will be done within 20 mlliseconds."” 10: 58
But there certainly -- | can -- | can 10: 58

agree that both tasks could be considered m ssion 10: 58
critical to a nodern smartphone, and they have very 10: 58
di fferent paraneters for what would satisfy success. 10: 58
BY MR. BROWN: 10: 58
Q Okay. And so assigning, you know, 10: 58
required conpletion tinmes, the way that | described 10: 59
earlier, could be a way to ensure that those 10: 59
voice -- both of those m ssion-critical tasks are 10: 59
conpl eted as they -- in accordance with the 10: 59
requi rements of those tasks; right? 10: 59
A VWho woul d be assigning these required 10: 59
conpletion tinmes? 10: 59
Q Yeah. That's a fair point. 10: 59
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Let ne -- well, I nmean, there is a couple 10: 59

of ways to look at that. Let nme -- there are 10: 59
certainly sonme inherent required conpletion tines 10: 59
with certain tasks; right? 10: 59
Li ke voice tasks. Voice tasks have sone 10: 59

period of time that they can exceed before there's 10: 59
failure; right? 10: 59
A. Yes. | would agree with that. You know, 11: 00

your exanple previously, if there's a two-second 11: 00
del ay, people would consider that -- in a voice 11: 00
call, people would consider that to be failure. 11: 00
Q And so a designer woul d reasonably have a 11: 00
sense -- or, wthdrawn. 11: 00
A PCSI TA that's inplenenting, say, Nicol, 11: 00

woul d have a reasonabl e sense of these kind of 11: 00
i nherent requirements for different types of tasks 11: 00
if, for instance, he was inplenmenting a 11: 00
conmuni cati on systeny right? 11: 00
MR. TUNG  CObjection. Assunes facts. 11: 00

THE WTNESS: | -- frankly, as well as I 11: 00
understand Nicol, | think that a POSI TA wanting to 11: 00
use it would be -- would only turn to it if they 11: 00
were thinking about real-tinme tasks with known 11: 00
conpl etion tinmes. 11: 00
And | -- as we tal ked about, "I 11: 01
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acknow edge that they say "Well, we could inmagine 11: 01
runni ng, you know, unbounded tasks with unknown 11: 01
conpletion tines." | just don't know how to m X 11: 01
those two in any sort of neaningful way. 11: 01
BY MR, BROWN: 11: 01
Q Hold on. The known -- your concept of 11: 01
known conpletion times is -- is sort of saying "I 11: 01
know that this voice processing task is going to 11: 01
take me this nunmber of mlliseconds”; right? That's 11: 01
what you are saying? 11: 01
A Yes. O alternatively, as we sort of 11: 01

di scussed before, it needs to run at 130 negahert z. 11: 01
It's got sonme bounded unit of conputation that's -- 11: 01
that needs to be net or will be deened to have 11: 01
fail ed. 11: 02
Q Right. But isn't that known conpletion 11: 02

time going to scale with the frequency? 11: 02
A It depends. | guess | would say that the 11: 02
actual conpletion time will generally scale with the 11: 02
frequency, which is one conplication that Nicol 11: 02
really is silent on. 11: 02
It's just sort of this notion that there 11: 02

is -- there is a known anmount of work and you need 11: 02
to -- you need to do | oad bal ancing and node to -- 11: 02
totry to, you know, optim ze the system 11: 02
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But | agree with you. Sonetinmes it's a 11: 02
situation where -- or, rather, | agree with what | 11: 02
think you are getting at. 11: 02

Sonetines it's a situation where | know I 11: 02
need 120 negahertz for this task, but maybe | need 11: 02
it for 2 seconds. Maybe | need it for 10 m nutes. 11: 03
And if | need it for 10 mnutes and instead | give 11: 03
it 140 instead of 120, maybe it will only take 11: 03
7 mnutes and maybe that is a good thing. 11: 03

| don't know. 11: 03

Now, part of the issue is it nakes a 11: 03
little nore sense in Nicol because -- in ny 11: 03
under standi ng of Nicol, when you | ook fundanentally 11: 03
at real-tine systens, in a real-tinme system the 11:03
important thing is that you neet the deadline. You 11:03
get it done faster. Nobody cares. That's not 11: 03
better; it's not bad. But nobody cares. You got 11: 03
to -- you neet the deadline, and that is the only 11: 03
thing that matters. 11:03

In which case, his notion of how to deal 11: 03
with workload makes a little nore sense. But | -- | 11: 03
agree, there are certainly tinmes where, if | 11: 03
i ncrease the frequency, it will get done sooner. 11: 03
And that -- and in many situations, that m ght be a 11: 04
good t hing. 11: 04
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Q Got it. Got it. Okay. 11: 04

So maybe then, if | am understanding this 11: 04

right, the known conpletion tine is -- is really the 11: 04
floor -- it's not an apt anal ogy. 11: 04
The known -- w t hdrawn. 11: 04

The known conpletion time is the nmaxi num 11: 04

anount of tinme that something can -- sorry. | don't 11: 04
know why | am having trouble with this question. 11: 04
Wthdrawn. W're on the sanme page. |'l]I 11: 04

get the question worded right. 11: 04
The -- well, you're -- when you tal k about 11: 04

t he known conpletion time, that is the maxi mum 11: 04
anmpunt of tinme that a task can take to conplete. |Is 11: 04
that fair? 11: 04
A That's right. And in ny experience, 11: 04
that's the nost common way to specify real-tine 11: 05
tasks. Whether it is a voice conmmunication, in your 11: 05
exanmple, or any sort of a -- you know, real-tinme 11: 05
control ance [verbatim. And if that happens, | need 11: 05
to analyze it in a certain tine. | need to respond 11: 05
to it in a certain tine. 11: 05
Q Got it. 11: 05

And so that known conpletion tinme is -- is 11: 05

really the concept of the required conpletion tine 11: 05
in Nicol, in Nicol's real-tinme operating system 11: 05
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right? 11: 05
A Il -- 1 would agree with that. 11: 05

Now, turning that around to a notion that 11: 05

Ni col tal ks about, which is sort of the |oad and 11: 05
what the required frequency is, requires a step 11: 05
that -- that he doesn't get into at all. 11: 05
But if my known conpletion tinme is half a 11: 05

second but | am nmaking significant use of the 11: 05
conput ati on of the conpute facilities that are 11: 05
available, | will need a relatively high voltage and 11: 06
hi gh clock rate. 11: 06
If it is half a second and it's dead, it's 11: 06

a very sinple task. | just need to get it done in 11: 06
hal f a second. Then the effective |oad on the 11: 06
processor will be nuch | ower. 11: 06
And Nicol -- | think it's not 11: 06
unreasonable. They just sort of say, "Well, you 11: 06
have a |l oad, and we try to put what" -- however you 11: 06
figure out what it is, you know -- "one of the 11: 06
processors will be running at the highest clock rate 11: 06
because of its load. And then we set the other ones 11: 06
according to that." 11: 06
And -- but it's mssing this step of how 11: 06

you get fromthe way people actually specify tasks 11: 06
to what is the | oad. 11: 06
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Q And -- but this step of howto specify 11: 06
tasks in a real-tinme operating system and how to 11: 06
determ ne what the load is on a -- on a processor, 11: 06
t hese were conponents of real time -- these were 11: 06
known conponents of real-tinme operating system 11: 07
schedulers at this time, weren't they? 11: 07

A. | would say in general, yes. \What people 11: 07
did then and still largely do is they say "You know, 11: 07
a set of tasks with a set of requirenents is ny 11: 07
entire world. And | know that different tasks take 11: 07
di fferent anmobunt of time, and they are interrel ated 11: 07
based on one task happens and then sonetine |ater | 11: 07
know anot her task happens."” 11: 07

And t he people who build those systens sit 11: 07

down and very precisely schedule out the time bl ocks 11: 07
so they know exactly that they are going to neet 11: 07
their performance requirenents. 11: 07
Q Got it. 11: 07

And so when we -- when we talk about this 11: 07

known conpletion time that -- that is part of the 11: 07
Ni col system-- this is what will help ensure that 11: 08
m ssion-critical tasks that are nore tine 11: 08
restrictive conplete in tinme? 11:08
That's nmy questi on. 11:08

A Yes. | -- | think that the tinme 11:08
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conpletion requirenent is inherent in the notion 11:08
of "This is the load a task is that we are going to 11:08
tune in the systemto operate such that | am goi ng 11: 08
to neet that |oad.” 11: 08
Q And there can be the different -- 11: 08
different tasks in these real-tine operating systens 11:08
li ke we tal ked about can have varying priorities in 11:08
their conpletion times such that voice tasks m ght 11: 08
need to be conpleted faster than, say, the text 11: 09
tasks that we were tal king about earlier. 11: 09
MR. TUNG  Obj ection. Vague. 11: 09

THE WTNESS: It depends. In -- for 11: 09

exanple, ina-- in a-- in the phone scenario that 11: 09
we tal ked about with voice and text, | could easily 11: 09
agree and say, yes, both of those are consi dered 11: 09
m ssion critical. 11: 09
And maybe the voice is nore m ssion 11: 09

critical, but | sort of put it out there that for 11: 09
the nost part, if you can't send a text, nobody is 11: 09
goi ng to buy your phone. So at sone |evel they are 11: 09
both mi ssion critical. 11: 09
But they are not real-time tasks. They 11: 09

are not tasks -- for the nost part. They are not 11: 09
tasks where | can guarantee to hit a certain 11: 09
performance goal. That is alnpbst certainly the case 11: 09
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with al nost all the elenments of texts for nmany of 11: 09
t he reasons you di scussed. 11:10
It's less likely to be the case with all 11:10

the el ements of voice but for those el enents that 11:10
really do have real -ti ne conponents. From ny 11:10
experience, people take those tasks and they put 11:10
themin sort of an isolated environment that runs as 11: 10
a real-time environnent. 11:10
And usual ly that neans a separate 11:10

processor or on your cellphone if you buy a Qualcomm 11:10
nodem it will be the DSP that runs sonme of those 11:10
tasks. And it doesn't run any other tasks. It 11:10
knows all the tasks that it m ght have run; so it 11:10
runs those in a real-tinme environnment. 11:10
BY MR, BROWN: 11:10
Q Okay. Let me -- let me -- | think I am 11: 10
followng you. So let -- let's focus on just 11:10
real -time tasks, then. Voice -- sone conponents of 11:10
a voice task are real tine. 11:10
Can you give ne anot her exanple of 11:10

sonething that is maybe a -- also real-tine task but 11:10
it may be a lower priority, in terms of how | ong you 11:10
have to conplete the task? 11:11
A Not -- not off the top of ny head. But I 11:11
certainly can imgine that -- maybe this will help. 11:11

Page 83
Veritext Legal Solutions
866 299-5127

INTEL - 1051
Page 83 of 250




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

William Mangione-Smith - February 18, 2021

But I'mnot sure if it addresses your question. 11:11
Some nodern real -tinme systens do things 11:11

i ke object tracking. So you've got a video screen; 11:11
you've got a video feed. You know, you are 11:11
interested in tracking a football player running 11:11
across the screen. The performance requirenent to 11:11
accurately track that m ght be nmuch, nmuch tighter 11:11
than the tinme requirenments to conduct a 11:11
3D cel |l phone. They are both real tine. 11:11
They both have or may be consi dered 11:11

m ssion critical for those applications. But -- but 11:11
the time deadline between two different real-tine 11:11
systens or applications can vary widely and will -- 11:11
will, in fact, as we tal ked about before. The tine 11:12
deadlines within a single systemlike a cell phone 11:12
can vary widely in terns of what's the required 11:12
conpl etion tine. 11:12
l'"'m not sure if that answered your 11:12

question, but, hopefully, it said sonething useful. 11:12
Q It was -- yes, it did. It said a |ot 11:12
useful. | -- 1 think I amfollow ng you. 11:12
The -- so in a single system-- maybe we 11:12

can do this abstractly then instead of using 11:12
speci fic exanpl es. 11:12
In a single real-tinme operating system 11:12
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there are sone tasks that have higher priorities 11:12
that are indicated by, you know, tighter conpletion 11:12
times as conpared to other real-tinme tasks that are 11:12
still mssion critical but are lower priority and 11:12
have | onger periods of time to be conpleted; is that 11:12
fair? 11:12

MR. TUNG Objection to the extent it 11:12
calls for a legal conclusion. 11:13

THE WTNESS: So -- and | know this may 11:13
sound odd, but -- but, really, | disagree with that 11:13
for this reason. 11:13

VWhen people are dealing with 11: 13
real -tinme tasks, the engineers who do that 11:13
absolutely get fanatical; so if |I've got two 11:13
real -tinme tasks and one takes 30 m|liseconds and 11:13
anot her one takes 5 mi nutes, they have the sane 11: 13
priority. Because if they are real time and deened 11:13
m ssion critical, you know, it doesn't -- if | blow 11:13
ei ther one, | have failed. 11:13

And so just the concept of priority just 11:13
doesn't really get tal ked about in -- in real-tine 11:13
cont ext . 11:13

Peopl e have built hybrid system but Nicol 11:13
sort of, you know, vaguely suggests we got real-tine 11:13
task, and we've got all this other stuff, we don't 11:13
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know what it is doing, but we are going to throw it 11: 14
into the system We don't know what the tine bounds 11: 14
are. 11: 14
But at the end of the day, those -- those 11: 14

aren't traditional real-time systens because you 11: 14
cannot guarantee -- you can't reason about how the 11: 14
conputation will flow to guarantee that you won't 11: 14
fail, which is what real tinme is all about. 11: 14
BY MR BROWN: 11: 14
Q Got it. 11: 14

So let me unpack that. Nicol describes 11: 14

this -- the possibility of a hybrid system where you 11: 14
have sonme prioritized real-tinme tasks along with 11: 14
sone tasks that don't have tine requirenents; right? 11: 14
A. Yes. 11: 14

Q And -- but ina-- in a -- wthdrawn. 11: 14

In a real-tine system where everything is 11: 14

real time, are you saying that there's -- there is 11: 15
no need to schedule tasks according to their -- 11: 15
their required conpletion tine? 11: 15
A Not really. | amsaying that that job is 11: 15

done in advance. |It's done when the systemis 11: 15
desi gned. 11: 15
So, for example, you'll say, "Well, |ook, 11: 15

I know that | need to read data fromthe video 11:15
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canera. And | know that the processor reading that 11: 15
data takes a certain amount of tinme, and | know that 11:15
it happens every 50 mlliseconds. |t doesn't happen 11:15
in arandomrate. |t happens every 50 m|liseconds. 11: 15

So I'll schedule that out, and | know t hat 11: 15
that is happening. And then, you know, | know 11: 15
what ever other tinme schedul ed events happen, and 11:15
then | just make sure that none of -- none of the 11: 15
PEs are oversubscribed such that I m ss one of those 11:16
schedul es. 11: 16

| nean, to sone extent Nicol is -- and as 11:16
the -- as the main inventor on a nunber of patents, 11: 16
| understand why they are doing this. But | think 11: 16
they are sort of saying, "W got this system" and 11:16
then they are opening things up to try to cover as 11: 16
much ground as possi bl e. 11: 16

In real hardcore real-tinme systenms, you 11: 16
don't have tasks just sort of randomy com ng up and 11: 16
sayi ng, "Okay, well, you know, how do | schedul e 11:16
this. Let's make a decision. What else is going on 11: 16
in the processor.” You know what to do. You are 11: 16
expecting the task. 11: 16

And this is kind of getting a little bit 11:16
to that notion in Figure 3 where it said, "Task 11: 16
Created,"” "Task Started,” | think, and then, "Task 11: 16
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Ended. " 11: 17
Well, what does "Task Created"” nean if you 11: 17

are making it but you're not starting it. And the 11:17
answer -- a potential answer is that, in a |ot of 11:17
real -time systens, you know, | amonly ever going to 11:17
have ten tasks. So you create themin advance -- 11: 17
you set the data structures all set up, and they are 11:17
all set to go -- you do that once at the very 11:17
begi nning, and then as their tinme conmes up, you 11:17
start one running. 11:17
Q So | understand what you are saying, but I 11:17

am having trouble synching it with -- | think sone 11:17
of the other things we've tal ked about maybe in the 11:17
| ast deposition. 11:17
There are -- there are -- let ne use one 11:17

exanple. Real-time operating systens have to deal 11: 17
with interrupts, don't they? 11:17
A Yes. For exanple, when | was saying that 11: 17

the video canera m ght need to run -- mght need to 11:17
be sanpled every 50 mlliseconds, what you typically 11:18
do or -- or often do is set a tiner to say, 11:18
interrupt me in 50 mlliseconds. 11:18
Q Uh- huh. 11:18

A Interrupt -- interrupts may be schedul ed. 11:18
Oftentimes they are, particularly in real-tine 11:18
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syst ens. 11:18
I n many systens they are not schedul ed. 11:18

They cone in at unpredictable tines. 11:18
Q Right. So it's the unpredictabl e ones, 11:18

t he one unschedul ed ones that | am sort of driving 11:18
at here. 11:18
The -- if you got -- let's say you got 11:18

your real-time system-- we'll use your video 11:18
canmer a. 11:18
You know t hat your PEs every 50 seconds 11:18
[verbatim have to go sanple that feed, but you al so 11:18
know you get a real-tine interrupt that you weren't 11:18
expecti ng. 11:18
There are going to be circunstances where 11:18

you are going to say, "I amgoing to ignore that 11:18
interrupt until | can finish this sanpling because | 11:18
have a tighter time restriction on the sanpling than 11:18
| do to handle that interrupt" or vice versa; right? 11:18
Really, what | amasking is -- and |'I| 11:19

ask it in an actual question rather than in this 11:19
| ong narrative now. 11:19
There are circunstances where the 11:19

real -time operating systemhas to decide how to 11:19
schedul e conflicting tasks; right? 11:19
A Potentially it -- it depends an awful | ot 11:19
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on how the real-tine schedule is done. In ny 11:19
experience -- you know, but really is it considered 11:19
a real-tinme system 11:19
Like |I said, the tasks are known in 11:19

advance, and they're in a relationship that is known 11:19
i n advance. 11:19
Now, | will certainly agree, for exanple, 11:19

that it may be the case that a timer interrupt is 11:19
set to flare close in tine after a previous tiner 11:19
interrupt. And -- and hardware for many reasons is 11:19
al nost al ways designed to ignore one interrupt until 11:19
enough progress has been made on an earlier arriving 11: 20
one. 11: 20
And | say that -- maybe under the control 11: 20

of software, but it's blocked in hardware. 11: 20
Concei vably a designer m ght say, "Yeah. 11: 20

| know that this interrupt is going to cone in while 11: 20
| amstill processing the other one."” That is okay. 11: 20
O they may say, "You know what, 1'1l] 11: 20

just -- since | can't process that interrupt, 1'1l] 11: 20
schedule it to happen later in tinme." 11: 20
Ei t her approach could work. 11: 20

Q Right. And part of the decision that is 11: 20
goi ng to inpact which of those approaches is used is 11: 20
sone consideration of your required conpletion tine 11: 20
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of those two tasks. 11: 20
For instance, if we are processing data 11: 20

and we know we have to finish this in one second but 11: 20
we know that interrupt that just canme in we have 11: 20
four seconds to deal with it, we're going to 11: 20
prioritize the task that requires us to finish it 11: 20
qui ckly before noving on to the |onger period of 11: 20
time that we have; is that fair? 11: 21
A | would say that we're going to do that 11: 21

task that is expiring sooner before -- before the 11: 21
ot her one. 11: 21
But | am just unconfortable with the word 11: 21
"prioritize" because, as | said, it's -- in this 11: 21
environnment it's a binary. D d you succeed, or did 11: 21
you fail? And everyone has equal priority. 11: 21
Wth that being said, there are, for 11: 21

exanpl e, operating systens out there that claimto 11: 21
be real-tinme or have real-tinme characteristics. 11: 21
And they will attenpt to nerge these two 11: 21

concepts to a greater or |lesser degree. So it may 11: 21
be the case that we are going to do our best to nake 11: 21
sure that the real-tinme stuff runs and gets all that 11: 21
it needs, but make use of the star [phonetic] 11: 21
conput ations cycles for other stuff going in the 11: 21
backgr ound. 11: 21
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It's just very dangerous because you nay 11: 21

all ocate a PE to sone piece of software that then is 11: 22
hard to stop and cause you to m ss a deadline 11: 22
somewhere el se. 11: 22
So they're -- they're hybrid real-tinme 11: 22

operating systens that, you know, are not firmreal 11: 22
ti me necessarily. 11: 22
Q Ckay. So | can pull the word "priority" 11: 22

out; so we don't focus on that. 11: 22
Let nme -- | think what we are agreei ng on 11: 22

is that real-tinme operating systems will, in -- in 11: 22
sonme cases, attenpt to conplete tasks that are 11: 22
expiring sooner before conpleting tasks that have 11: 22
| onger expiration dates -- tinmes; right? 11: 22
A Al'l things being equal in these 11: 23
hypot heti cal systens, yes. W wll try to neet the 11: 23
nore | oom ng deadline and push off tasks that are 11: 23
farther in the future. 11: 23
Q So in our voice and -- and text nessage 11: 23
exanpl e, putting aside whether or not text is a 11: 23
real-time or not. If we -- in that exanple, the 11: 23
voi ce tasks woul d expire sooner than the text tasks, 11: 23
and so we would make sure we are finishing those 11: 23
voi ce tasks before turning to the text tasks; is 11: 23
that fair? 11: 23
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MR. TUNG  CObj ection. Vague. 11: 23

THE W TNESS: Yes. Getting rid of the 11: 23
term"priority," as said, they arguably have equal 11: 23
priority if they are considered mssion critical. 11: 23
You woul d schedul e the voice tasks to 11: 23

happen sooner with a -- with a tighter tinme deadline 11: 24
than the text tasks. 11: 24
And some -- and this mght help. [|'m not 11: 24

sure. 11: 24
Some -- sone tasks can be easily 11: 24

consi dered m ssion critical, but have close to no 11: 24
real -time conponent. Because if we agree that text 11: 24
is required, you know, the process may just nean 11: 24
"Oh, whenever ny processor has free tinme, contact 11: 24
the server, see if | have got a text. |If | got it, 11: 24
downl oad. " 11: 24
You know, that has got to happen in sone 11: 24

timely enough manner to not annoy the custoner. But 11: 24
I can't | ook at any conponent of it and say "Ah-ha, 11: 24
t hat needs to happen within a specific bound to 11: 24
mul tiply." 11: 25
BY MR. BROWN: 11: 25
Q Got it. Okay. So let's see. | am about 11: 25

to nove to a new topic. We have been going about an 11: 25
hour, do you want to go until noon or -- then try to 11: 25
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take lunch then? You want to take a break and eat 11: 25
 unch now? Where -- what is sort of your 11: 25
preference? 11: 25
A Frankly, either one is fine with me. So 11: 25
"Il let the other participants voice their opinion, 11: 25
but thank you for asking. 11: 25
Q Of course. 11: 25

MR. BROWN. Madam Court Reporter, do you 11: 25
have a preference? 11: 25

THE REPORTER: | don't. 11: 25

MR. BROWN: Okay. Well, then why don't 11: 25
we -- why don't we take a lunch now. We'Il keep it 11: 25
relatively short. What do you guys think? 1s half 11: 25
an hour enough for lunch, or do you guys need nore 11: 25
time? 11: 25

THE W TNESS: Why don't just we just try 11: 25
to get in at noon. Call it 35 even. 11: 25

MR. BROWN: Perfect. Sounds good. 11: 25

THE WTNESS: All right. 11: 25

THE VI DEOGRAPHER: And we're going off the 11: 25
record. The tinme is 11:26. 11: 25

(At the hour of 11:26 a.m a luncheon

recess was taken. The deposition was

resuned at 12:03 p.m, the sane persons

bei ng present.)
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1 Z0OOM REMOTE PROCEEDI NG
2 Thur sday, February 18, 2021; 12:03 p.m
3 12: 03
4 THE VI DEOGRAPHER: We're back on the 12: 03
12:03 5 record. The tine is

12: 03

6 12: 03
7 EXAM NATI ON ( CONTI NUED) 12: 03
8 BY MR BROWN: 12: 03
9 Q Al right. Welcone back, Doctor. 12: 03
10 "1l ask the same question. Did you speak 12: 03
11 with PACT's counsel during that break at all? 12: 03
12 A No. 12: 03
13 Q Ckay. So good. 12: 03
14 So let me -- let's now tal k about Nicol 12: 03
15 still, but on Colum 4. | want to take you to 12: 04
16 line -- starting on Line 11. This is Exhibit 1 12: 04
17 still. 12: 04
18 A. Al right. 12: 04
19 Q So Nicol at Line 11 of Colum 4, says 12: 04
20 [as read]: 12: 04
21 "As indicated above, the operating 12: 04
22 system can reduce the supply vol tage 12: 04
23 even further by tracking tenperature 12: 04
24 and process variations." 12: 04
25 Do you see that? 12: 04
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A. | do. 12: 04

Q So one thing that Nicol nmentions is that 12: 04

the voltage -- the supply voltage that it provides 12: 04
to the PEs can vary based on a tenperature 12: 04
variation; is that right? 12: 04
A It says "...the operating system can 12: 04
reduce the supply voltage even further by tracking 12: 04
tenperature and process variations."” |t also says 12: 04
"as indicated above." 12: 04
My recollection is there isn't much 12: 05

di scussion of it at all, but it does say that. 12: 05
Yeah. 12: 05
Q And at the tinme of N col, a person of 12: 05
ordinary skill in the art would know that you coul d 12: 05
use, for exanple, tenperature sensors to track the 12: 05
tenperature on the chip; right? 12: 05
MR. TUNG  Obj ection. Vague. 12: 05

THE W TNESS: The use of tenperature 12: 05

sensors on chip, | believe, was known at the tinme of 12: 05
Ni col . 12: 05
BY MR. BROWN: 12: 05
Q And so was the use of multiple tenperature 12: 05
sensors; right? 12: 05
A Possibly. |I'"mnot sure about that. 12: 05

Q We can cone back to that ina -- in a few 12: 05
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m nut es. 12: 05
But when Nicol -- so Ni col contenpl ates 12: 05

maki ng changes to the voltage based on the 12: 05
tenmperature on the chip. Wuld -- would a person of 12: 06
ordinary skill in the art think that he shoul d nmake 12: 06
changes to the voltage based on every mnute 12: 06
tenperature change? Like every .01 degrees? O is 12: 06
there a different |evel of granularity that people 12: 06
of ordinary skill in the art would use to adjust 12: 06
voltage with the tenperature? 12: 06
MR. TUNG  CObjection. Inconplete 12: 06

hypot heti cal . 12: 06
THE WTNESS: Yeah. |[|I'mnot really 12: 06

foll owi ng the question. 12: 06
As best as | can understand this, it's -- 12: 06

it's saying that processes do is vary -- the 12: 06
manuf acturi ng process does result in chips with 12: 06
varyi ng performance and that one could -- | guess 12: 06
| -- to be honest with you, I"mnot sure what it's 12: 06
really trying to disclose. 1In the context of other 12: 06
parts of the system it doesn't make a | ot of sense 12: 07
to ne. 12: 07
BY MR BROWN: 12: 07
Q Unh- huh. Well, it's suggesting, at |east, 12: 07

that by tracking tenperature changes on the chip, 12: 07
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you coul d make adjustnents to your supply voltage; 12: 07
right? 12: 07
MR. TUNG  Objection. Assunes facts. 12: 07

THE WTNESS: It does say you "...can 12: 07

reduce the supply voltage even further by tracking 12: 07
t enperature and process variations." 12: 07
So | imagine that it's using a conbination 12: 07

of context that it can infer based on nmeasurenents 12: 07
of its own performance in -- in contrast to other 12: 07
i nstances of other -- of a chip. That would be the 12: 07
process variation. And then based upon that and 12: 07
tenperature information, nmakes them a reasonabl e 12: 07
concl usi on. 12: 07
BY MR BROWN: 12: 07
Q And so -- right. 12: 07

So -- so in sonme way, the tenperature 12: 08

nmeasured on the chip could be used to -- as an 12: 08
i nput to decisions about what the supply voltage 12: 08
would be. |Is that fair? 12: 08
MR. TUNG  Obj ection. Assunes facts. 12: 08

THE WTNESS: It -- | nean, it says what 12: 08

it says. The operating system can reduce the supply 12: 08
vol tage even further by tracking the tenperature and 12: 08
process variation. 12: 08
For exanple, when the chip is nomnal in 12: 08
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its characteristics, then it can be operated al ong 12: 08
Line 20 of Figure 1, which calls for only 12: 08
1.5 voltage supply when operating at 70 negahertz. 12: 08
How -- how to take that any further and understand 12: 08
what they are suggesting, | don't know. It's -- 12: 08
yeah. 12: 08
They don't disclose nearly enough that a 12: 08

person of ordinary skill, in my opinion, would | ook 12: 08
at that and say, "Aha. It would be to obvious to 12: 09
t hen do sonething." 12: 09
Coul d you control voltage as a consequence 12: 09

of tenperature? Yes. 12: 09
Wwuld they? | -- 1 don't know. | don't 12: 09

think so for a nunber of reasons. 12: 09
BY MR, BROWN: 12: 09
Q Okay. Well, let's -- let's start with 12: 09

we -- we agree that a person of ordinary skill in 12: 09
the art would know that you could control the supply 12: 09
vol tage as a consequence of tenperature; right? 12: 09
MR. TUNG  Sane objecti on. 12: 09

THE WTNESS: | agree that the notion of 12: 09
controlling supply voltage as a function of 12: 09
tenperature was known in certain situations. 12: 09
Generally not real-tinme environnents. | don't 12: 09
remenber if -- off the top of ny head what the 12: 09
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various POSI TA definitions were on either side. 12: 09
So if a person cane fromstrictly a 12: 10

real -time environnment, they may not be that aware of 12: 10
those techniques. But it was not unknown by any 12:10
means. 12: 10
BY MR. BROWN: 12:10
Q Okay. And regardl ess of whether you agree 12: 10

with its application to real-tinme operating systens, 12: 10
we can agree that Nicol is at |east suggesting that 12: 10
we control the supply voltage in part due to the 12: 10
t enper at ure changes; right? 12: 10
MR. TUNG  Sanme -- sane objection. 12: 10

THE WTNESS: | think here Nicol is 12: 10
suggesting that an operating system can be used to 12: 10
reduce the supply voltage even further by tracking 12: 10
tenperature and process variation. 12: 10
BY MR. BROWN: 12: 10
Q Is there something in ny question that you 12: 10

di sagree with? 12: 10
A | just want to be careful to be precise 12: 10

wi th what they are saying. 12: 10
| think that, for exanple, they are not -- 12: 10

well, there's two problems | have here. Two 12: 10
concerns in how | am answering nmy question. 12: 10
One is there's really scant disclosure of 12: 11
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so many elenents that go into this. How, in detail, 12: 11
any system does scheduling. How they do scheduling 12: 11
in the context of real-time and -- and m xed 12: 11
nonreal -ti me tasks. 12: 11
This doesn't say real -tine operating 12: 11

system Are they thinking in the context of 12: 11
real -time operating system or just an operating 12: 11
systemin general ? 12: 11
That's why | -- | just feel nore 12: 11
confortable going with, "Well, they say what they 12: 11
say." | can't fill in the gaps to understand what 12: 11
they were trying to nean by those words. 12: 11
But -- but all of -- you know, many of the 12: 11

el ements, if not all of the elements that we tal ked 12: 11
about, such as using a tenperature sensor on a chip 12: 11
or multiple sensors in a system and using that to 12: 11
control clock frequency in certain situations was 12: 11
certainly known. 12: 11
Q So -- okay. So let's talk about what was 12:12
known about that. 12:12
So when -- when a person of ordinary skill 12:12

in the art at the time would -- w thdrawn. 12:12
VWhen a person of ordinary skill in the art 12:12

at the time would use a tenperature sensor to adjust 12:12
the clock frequency, how -- how does that work? 12:12
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Does -- well, let ne just ask. 12:12

Li ke, how would that work to -- in -- 12:12

that's the question. 12:12
MR. TUNG  Qbjection. Vague. 12:12

THE WTNESS: It depends on the context of 12:12

t he conmputer systemand -- and the objectives. 12:12
For exanple, you could have a systemt hat 12:12

was trying to avoid what we call thermal runaway. A 12:12
fatal error in the silicon, in which case the 12:13
response m ght be renove power or drop the clock 12: 13
rate to absolute | owest, "don't worry about anything 12: 13
el se.™ 12: 13
O it could be -- and that m ght be |ike 12: 13

ina-- in a server conputer, for exanmple. O it 12: 13
could be in a battery-powered conputer where one 12: 13
says, "My -- I'mrunning on a battery. | am not 12: 13
pl ugged in. The tenperature is getting a little 12:13
hot. | guess | would like to slow things down." 12:13
There is too many un- -- undetermn ned 12: 13

variables in any possible situation to say 12: 13
concl usi vely what -- what does happen. 12:13
BY MR. BROWN: 12: 13
Q So at the tine of -- at the tine of the 12: 13

"605 and '047 patent there were -- there were ways 12: 13
in which -- people of ordinary skill knew of ways in 12: 13
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whi ch you coul d renove power or drop the cl ock when 12: 14
we are worried about an overheating or 12: 14
over-tenperature condition; right? 12: 14
A There was know edge of how to renpve for 12: 14

the clock in over-tenperature situations in a number 12: 14
of systens. 12: 14
Q Is there a relationship between the -- the 12: 18
supply voltage that you need to achieve a certain 12: 18
frequency and the tenperature of the environnment? 12: 18
A These days we certainly recognize that in 12: 18

many situations thereis. | -- to be -- |I'm not 12: 18
sure when that -- when that know edge really entered 12: 18
the community. It may pre-date the invention; it 12:18
may not. | sinply don't know. 12: 18
Q And so in those circunmstances there would 12: 18

need to be a change -- there could be situations 12:18
where based on the tenperature, you could use |ess 12:18
vol tage to achieve a certain frequency than what you 12:18
woul d need to in a different tenperature setting; is 12: 18
that right? 12: 18
MR. TUNG  Objection. Vague. 12: 18

THE WTNESS: | guess perhaps. | -- | 12: 18

can't think of a particular situation, as | sit 12: 18
here. It would likely result in sone sort of a 12: 18
t enperat ure dependence -- well, there is a 12: 18
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t enperat ure dependence in the performance of the 12: 18
silicon itself. And then there is a tenperature 12: 18
dependence -- well, that doesn't affect the clock. 12:18
It just affects whether it works with a given cl ock. 12:18
| guess largely it would be a tenperature 12: 18
dependence with the PLL or the crystal circuitry. 12: 18
It's possible. Yeah. 12:18

BY MR. BROWN: 12: 18
Q And so there are -- there are 12:18

ci rcunst ances where we would want to be naking to 12: 18
the supply voltage -- well, withdrawn. 12: 18
There are ways in which we could optim ze 12: 18

our supply voltage based on the tenperature that is 12:18
bei ng nmeasur ed. 12: 18
Am | understanding this right? 12: 18

A | can imagi ne that there are such 12: 18
situations particularly identified today. There are 12:18
a nunmber of issues related to thermal response of 12: 18
sem conductors which sinply weren't known at the 12: 18
time, for exanple, that would enter into that 12: 18
di scussi on. 12:18
Q And so which way does that go? If the 12: 18
tenperature increases, we can reduce the supply 12: 18
voltage; or is it the other way around? 12: 18
A My recollection is that it trends both 12: 18
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ways. It depends. It depends on where you are in 12: 18
the curve. It goes up at certain spots, w ggles 12: 18
down, and then goes down agai n. 12:18
Q Got it. That nmkes sense. 12: 18

A Actually, it's -- 12: 18

Q Okay. 12: 18

A It didn't nmake any sense to ne at all. It 12: 18

was a startling -- I"msorry. | interrupted you. 12: 18
But it was a startling new discovery to ne 12: 18

when | read about this six nonths ago. 12: 18
Q So in circumstances where you are 12: 18

adj usting your voltage in light of the tenperature 12:18
changes, what is the |level of granularity that you 12:18
are going to want to be responsive to in those 12: 18
t enper at ure changes? 12:18
And by that | nmean are we going to be 12: 18

changi ng at every hundredth of a Fahrenheit, degree 12:18
of Fahrenheit, or is there sone sort of banding that 12:18
we are going to be using to make deci sions about how 12:18
to change the vol tage? 12: 18
A | would say in general, | have no idea and 12: 18

no way to state that. | nmean, ultimtely these are 12: 18
digital systems. So the controller is reading in 12: 18
sone tenperature neasurenents in sone digital 12: 18
representation, which will have a granularity. 12: 18
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They certainly -- | can't imagine -- 12: 18

consi der anything finer than that. But that m ght 12: 19
very well be way nore fine than they actually wll 12: 19
want to respond to. 12: 19
Q Yeah. 12: 19

So why -- why do you say that, that it nmay 12: 19

be -- what does that nmean that it my be "way nore 12:19
fine" than what they want to respond to? 12: 19
A You may be able to detect a tenperature 12: 19
variation that you do not believe is going to have 12: 19
an interesting inpact on the relationship between 12: 19
the voltage and the clock. 12: 19
Q Uh- huh. So -- so you could have sort of a 12: 19

band around how nmuch of a tenperature change you 12: 19
need to make -- I"'msorry. Wthdrawn. 12: 19
You m ght have a band around how nmuch of a 12: 19

t enperature change you need to see before you are 12: 19
going to start making changes to your supply 12: 19
vol t age? 12: 19
MR. TUNG  Obj ecti on. 12: 19

THE WTNESS: | think that that is 12: 19

certainly possible. One -- one could build a system 12:19
t hat way. 12: 19
BY MR, BROWN: 12: 20
Q And part of that is because you -- you 12: 20
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don't want to be necessarily over-responsive to 12: 20

changes in tenperature and keep -- well, let nme stop 12: 20

there. I'll just ask the question again. 12: 20

You don't want to be over-responsive to 12: 20

changes in tenperature; right? 12: 20

A That certainly could be a concern in a 12: 20

system you are designing. You nmay not even 12: 20

fundanental |y be concerned about the variations. 12: 20

Just certain, "have | crossed a particular 12: 20

t hr eshol d?" 12: 20

Q And one of the reasons -- there's a couple 12: 20

of reasons why you wouldn't want to be 12: 20

over-responsive to changes in tenperature. 12: 20

One woul d be, as you are saying, it's just 12: 20

too small of a change to require any action from 12: 20

you; right? 12: 20

MR. TUNG  Obj ection. 12: 21

THE WTNESS: Yes. Presumably there could 12: 21

be, you know, sone |evel of tenperature variation 12: 21

bel ow whi ch, based on sone additional outside 12: 21

know edge, the control system may conclude that is a 12: 21

variation that won't result in any meani ngful change 12: 21

on the relationship between voltage and cl ock speed. 12: 21

Presumabl y. 12: 21
111
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BY MR, BROWN: 12: 21
Q Yeah. 12: 21

And not -- not being over-responsive to 12: 21

the tenperature change will also prevent you from -- 12: 21
fromsort of toggling back and forth between 12: 21
different voltages if the tenperature is changing in 12: 21
smal | ways back and forth? 12: 21
A. | guess | -- 12: 21

MR. TUNG  Just object. Objection to 12: 21

form 12: 21
Go ahead. Sorry. 12: 21

THE W TNESS: Yeah, | guess | would say if 12: 21

you through -- for whatever reason decide that you 12: 21
are goi ng not respond that quickly, then you'll 12: 21
avoi d maki ng these toggles. 12: 22
And | -- as | was suggesting, you know, 12: 22
ultimately there has to be sone granularity, sone 12: 22
finite difference in the tenperature that can be 12: 22
neasured. And it could be very, very small. But it 12: 22
al so could be quite relatively large. And by that | 12: 22
nmean that granularity is limted by at |east two 12: 22
t hi ngs. 12: 22
One is the reliability in information that 12: 22

the thermal sensor puts out, which may not be very 12: 22
fine. 1t may be very coarse. And so it's certainly 12: 22
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possi bl e that, you know, that the variation -- that 12: 22
what ever the smallest increment is could be enough 12: 22
that you would want to respond to it. | inmagine. 12: 22
BY MR. BROWN: 12: 22
Q Uh-huh. It's -- it's sort of like a 12: 22
thernostat is what we are tal king about. It's the 12: 22
sane |l ogic of why a standard househol d t her nost at 12: 23
doesn't -- doesn't respond, you know, to inmmedi ate 12: 23
tenmperature variations, but kind of waits for there 12: 23
to be enough of a change in one direction before it 12: 23
ki cks the furnace on or kicks the air-conditioning 12: 23
on; right? 12: 23
MR. TUNG  Obj ection. Assunes facts. 12: 23
THE WTNESS: | think these days -- yeah, 12: 23
you -- one could design such a system specifically 12: 23
to avoid making frequent variations -- frequent -- 12: 23
frequently changing the setting of the system 12: 23
But, again, it depends on way too nmany 12: 23
factors, |like when | change the voltage or power 12: 23
supply by a small anmpunt, how quickly does it 12: 23
respond; how quickly does it -- does the tenperature 12: 23
sensor get updated; what is it's granularity. 12: 24
| mean, we are tal king about way too nmany 12: 24
vari ables to say what would or woul dn't happen. 12: 24
111
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BY MR, BROWN: 12: 24
Q Ri ght . 12: 24

So -- so really what we are saying is 12: 24

there -- the trick is to be responsive enough to the 12: 24
t enperat ure changes w t hout unnecessarily toggling 12: 24
your vol tage supply or unnecessarily -- or on the 12: 24
ot her hand unnecessarily ignoring tenperature 12: 24
changes that could be neani ngful. 12: 24
Does that seem fair? 12: 24

A | would agree with that in -- in general. 12: 24

But at the risk of being pedantic with the -- with 12: 24
t he observations that, you know -- | nean 12: 24
unreasonably neans it wasn't reasonable; you didn't 12: 24
need to do it. 12: 24
So nobody is going to design a systemthat 12: 24

they think is unreasonable. You know, we disagree 12: 24
on what is unreasonable, perhaps. But just with 12: 25
t hat observation, yeah, you could design such a 12: 25
systemin so many different ways to respond. 12: 25
In some sense what we are tal king about is 12: 25

control theory. And we're talking about an 12: 25
incredibly trivial sort of notion of a control 12: 25
system whi ch gets incredibly conplex -- which can -- 12: 25
and steps into an area where | am not an expert. 12: 25
There's many things you could do. 12: 25
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Q Ri ght . 12: 25

So maybe -- maybe a way to conceptualize 12: 25

this is the -- at a -- at a very high level, if you 12: 25
are going to use tenperature as an input to 12: 26
deci si ons about the supply voltage, there's -- 12: 26
there's sonme | evel of granularity of tenperature 12: 26
change that is going to matter to you, and there is 12: 26
sone |l evel of granularity that is not going to 12: 26
matter to you. 12: 26
And whet her or not that granularity is 12: 26

defined by hardware linmtations or defined by what 12: 26
you were doing in software, in terns of deciding 12: 26
what -- what that threshold is, there is 12: 26
ultimately kind of -- there is a band of a m ni num 12: 26
and maxi nrum drop or increase around your existing 12: 26
tenperature that you are going to wait for before 12: 26
you are going to nake changes to your voltage in 12: 26
response to that tenperature. 12: 26
Does that make sense? 12: 26

A | -- 1 think so. Although |I would say 12: 26

it's an accunul ati on of change, Right. There is a 12: 26
smal | i nstantaneous change that, for the nost part, 12: 26
doesn't interest ne. 12: 27
But if you are getting at every sanple 12: 27

over a ten-mnute period you may bl ow past the 12: 27
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tenperature goal. But | suspect you were talking 12: 27
about the accunul ation of tenperature change. 12: 27
Q | was. That's a good clarification. 12: 27

| nmean, so -- so basically we're going to 12: 27

make deci sions about how to inpact supply voltage 12: 27
based on an accunul ation or a trend of tenperature 12: 27
change in one direction or the other. And we're 12: 27
going to wait for that trend to pass sort of a 12: 27
m ni mrum or nmaxi nrum bef ore maki ng that supply voltage 12: 27
change; right? 12: 27
MR. TUNG  CObjection to form 12: 27

THE W TNESS: For the nobst part, that 12: 27

woul d not be an unreasonable way to start with 12: 27
designing a control system-- for one of these 12: 27
hypot heti cal systens. 12: 27
BY MR. BROWN: 12: 28
Q Okay. Let ne take you to a sim|lar 12: 28
concept in Nicol on Colum 5. 12: 28
A Al right. | amthere. 12: 28

Q And | want to tal k about the calibration 12: 28
circuit that is discussed in that first full 12: 28
par agraph on Col umm 5. 12: 28
A Yes. 12: 28

Q 5, 3 to 20- -- 22. 12: 28

So let me -- if you want to read it to 12: 28
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refresh on it, please do. 12: 28
A Okay. 12: 28

Q But I'Il try to-- I'"Il try to ask a 12: 28
guesti on. 12: 28
So this calibration block and calibration 12: 28

circuitry in Nicol essentially operates with -- with 12: 28
two copies of part of a PE circuit with one of those 12: 29
copies running slightly slower than the other; 12: 29
right? 12: 29
A [Wtness reviews docunent]. 12: 29

| guess that's probably fair and 12: 29

certainly -- actually, | don't know. 12: 29
It -- it's not clear that they are running 12: 29

at the same clock rate. It's not clear that they 12: 29
are not. Let's put it that way. At least that's ny 12: 29
recol | ecti on. 12: 29
Q So | was -- oh, | see. Maybe this is what 12: 29

you are pointing out. 12: 29
One of themis slightly slower than the 12: 29

other. You don't know if that is by hardware 12: 29
desi gned or by the frequency it has been given; is 12: 29
that right? 12: 29
A |"mnot sure. Is there a particular part 12: 29

in here that you were | ooking at with regards to the 12: 29
speed -- 12: 29
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Q For sure. 12:

A. -- so | can -- 12:

Q Li ne 10. 12:

A [Wtness reviews docunent]. 12:

Oh, okay. Yes. | -- | mssed that -- 12:

sure. 12:
So they -- they replicate part of the PE 12:

that they think is going to be the sl owest portion, 12:
and then have two versions, assumng that they' Il -- 12:
they' Il use the one that is worst-case. 12:
Okay. Yeah. 12:

Q Well, not -- so -- so | agree with you 12:

that they make two copies of this critical path and 12:
one of themis designed to be slower. 12:
And then what -- and then what they do is 12:

they -- they give it the same supply voltage. And 12:
they try to adjust that supply voltage down so that 12:
the slower one fails to operate properly, but the 12:
normal one operates properly; right? 12:
A Uh- huh. 12:

Q And they are doing that to sort of 12:
identify that -- that sweet spot of supply voltage 12:
that will keep the PE just barely active wthout it 12:
failing; is that right? 12:
A That's ny under st andi ng. -- | question 12:
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whet her it would achieve that goal, but it's a 12: 31
cl ever idea. 12: 31
Q Okay. And that's the same -- | don't know 12:31

i f you have | ooked at it. That's the sanme techni que 12: 31
that is in that Koruda article that is cited on -- 12: 31
at Line 5? 12: 31
A Now t hat you point it out and | have 12: 31
reviewed it, | assune that is probably the sanme 12: 31
technique. | didn't go off and revi ew Koruda, but 12: 31
it seenms that that's what they are saying. 12: 31
Q Okay. And -- and so what -- so what this 12: 32

par agraph ends with noting is that because these two 12: 32
copi es experience the sane variation in 12: 32
tenperatures -- tenperature as the regular PEs do, 12: 32
it's able to adjust the supply voltage in response 12: 32
to tenperature variation; right? 12: 32
A. | imagine. | don't understand why they 12: 32
necessarily experience the sanme tenperature 12: 32
variation. Wether they are on the sane die or not 12: 32
the tenperature is going to vary. 12: 32
Yeah, and they are also trying to get 12: 32

process variation issues, | think, with the notion 12: 32
of having two different -- one which is specifically 12: 32
del ayed. 12: 32
So the process variation mght actually 12: 32
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cause one of the PEs to, you know, use even nore 12: 33
time than the del ayed one that they have got in 12: 33
pl ace. But -- but | think |I understand what they 12: 33
are trying to do. I'mjust -- I'mnot sure how well 12: 33
it would work in practice. 12: 33
Q Yeah, so there -- | nean, what they are 12: 33
saying is, essentially, the conditions are the sane. 12: 33
And so between these -- these critical paths -- 12: 33
these sort of calibration circuit and the other PEs. 12: 33
And so changes in tenperature will be 12: 33
experienced roughly the sanme between them right? 12: 33
That's -- that's basically what Nicol is trying to 12: 33
say? 12: 33
A Just give nme just a nonent. 12: 33
[ Wtness reviews docunent]. 12: 33
Yeah, so -- they say it. | don't know 12: 33
that it's true. But they say that [as read]: 12: 33
"Since the two critical paths within 12: 33
the el enent 120 experience the sane 12: 33
variations in tenperature as do the 12: 34
PEs...." 12: 34
Yada, yada, yada. And that is -- that's 12: 34
certainly one elenment where | don't see why that is 12: 34
true. But they do state that. 12: 34
Q Ri ght . 12: 34
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So I mean we don't need to bicker about 12: 34
they are going to experience the exact sane 12: 34
t enper ature changes, but -- but what they are noting 12: 34
here, at |east we can agree is tenperature is going 12: 34
to have sone affect on where this supply voltage 12: 34
sweet spot is; right? 12: 34
A That's ny -- let nme see. 12: 34
[ Wtness reviews docunent]. 12: 34
Yeah, it says the [as read]: 12: 34
"...the vdd |l ocal supply voltage 12: 34
appropriately tracks the tenperature 12: 34
variations as well as the different 12: 34
operating frequency specifications.” 12: 34
Q Yeah, so then my -- one of ny questions -- 12: 35
and this goes back to what we were just talking 12: 35
about, at |east sone of the theories we were just 12: 35
tal king about is if tenperature is going -- if 12: 35
t enmperature changes are going to have an effect on 12: 35
what that sweet spot is, that could nean that if -- 12: 35
dependi ng on how granular we are on where that sweet 12: 35
spot is, on where that right voltage is, we could be 12: 35
| ooking at a circunstance where that -- that 12: 35
voltage, live voltage, has to change fairly 12: 35
regularly based on how nmuch the tenperature is 12: 35
changi ng; right? 12: 35
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MR. TUNG  CObj ection. Vague. 12: 35

THE WTNESS: | guess -- | nean, it's not 12: 35

really -- there's not enough disclosure here for ne 12: 35
to understand how -- you know, do they -- do they -- 12: 35
the controller that they have got, are they 12: 36
consi dering tenperature at one point after a change 12: 36
in the systemstate is requested? O are they 12: 36
tracking it at a regular tine sanple? 12: 36
Il -- 1 don't know. 12: 36

BY MR. BROWN: 12: 36
Q Yeah, | nmean, it -- what | amreally 12: 36
getting at is, because -- because there is a risk 12: 36
t hat -- 12: 36
| mean, this sweet spot is, like, right on 12: 36

the edge of a cliff. R ght? That's -- that's 12: 36
really what we are tal king about. 12: 36
We are tal king about this, like if we go 12: 36

just below this sweet spot, we are going to fail; 12: 36
right? That's what is being described there. 12: 36
A. Uh- huh. That's -- that's the notion that 12: 36

they are aimng for, yes. 12: 36
Q And so you woul d need to have -- because 12: 36
tenmperature is having an effect on this, you would 12: 36
need to have sonme sort of buffer to keep yourself 12: 36
frombeing right on that cliff; right? Because 12: 36
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ot herwi se both PEs would fail, and thus all your PEs 12: 36
would fail if you are using that wong supply 12: 36
vol t age. 12: 36
A Yeah. | think you are getting at 12: 36
sonething that | was tal king about in a couple of 12: 36
di fferent situations before. 12: 37
You -- as an engi neering design principle, 12: 37

you al nost al ways take advantage of an opportunity 12: 37
to build yourself a little bit of headroom-- a 12: 37
little -- a safety margin. And that -- that could 12: 37
be, you know, an estimate of how |l ong a task woul d 12: 37
be, maybe overestimate it a little bit. 12: 37
In this case, it could be, you know, 12: 37

maki ng sure that, "well, you think you have 12: 37
cal cul ated the exact |owest supply voltage, add a 12: 37
little bit above that to give yourself sone safety.” 12: 37
You know, they -- they seemto be talking 12: 37

about sonmething that is going to do their best to 12: 37
zero-in on that exact line w thout any added safety 12: 37
mar gi ns. 12: 37
But maybe it's built into their notion of 12: 37

maki ng sure that one of the critical paths runs 12: 37
sl ower than the other; "We'll make sure it runs slow 12:37
enough that that will give us our safety margin." 12: 38
| -- 1 just don't know fromthe 12: 38
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di scl osure. 12: 38
Q Got it. 12: 38

And so -- so | think an engi neering design 12: 38

principle here in inplementing this could be to put 12: 38
a bit of a safety margin in here so that you are 12: 38
not -- you are not seeing the PEs toggling back and 12: 38
forth between a failing state and a passing state 12: 38
based on m nor fluctuations of tenperature; right? 12: 38
MR. TUNG  CObj ection. Assunes facts. 12: 38

THE WTNESS: | guess | would go a little 12: 38

bit farther than that and say, Well, an engi neering 12: 38
design principle, in general -- and in particular in 12: 38
this system would be to make sure that the system 12: 38
never fail ed. 12: 38
Yeah, and failure would be the -- the 12: 38

vol t age dropping bel ow whatever the critical limt 12: 38
was that was required to neet the real -tine 12: 38
requirement. 12: 38
BY MR. BROWN: 12: 38
Q Yeah, so they -- they build sonme sort of 12: 39
buffer in or sone sort of deadband in to have that 12: 39
safety margin to nmake sure we're not falling bel ow 12: 39
that voltage and failing? 12: 39
A | think that in general, that's a commpn 12: 39

desi gn principle. 12: 39
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Much of what Nicol is doing sort of -- in 12: 39

di scl osing, is teaching against that, which is 12: 39
figuring out, you know, exactly the right spot to 12: 39
be. But that's not to say in the back of, you know, 12: 39
their mnd they were thinking "Yeah, we want to know 12:39
t he exact right spot."” 12: 39
Maybe they thought, "We know we have to 12: 39

build in sone margins. But we are better off 12: 39
knowi ng exactly where that line is, and we'll take 12: 39
care of that later on." 12: 39
| just don't -- -- 12: 39

Q And -- 12: 39

-- know that either. 12: 39

Q " msorry. 12: 39

So at | east a person of ordinary skill in 12: 39

the art at the tinme reading this, you know, could 12: 39
| ook at it and go, "Okay, | get that you found the 12: 39
right spot, but it's good design principle, is for 12: 40
nme to add a safety buffer to make sure | don't 12: 40
fail." 12: 40
Is that fair? 12: 40

MR. TUNG Object. Object to the form 12: 40

THE W TNESS: Yeah. Although as | said 12: 40

before, I think I would go broader and say that a 12: 40
person of ordinary skill in the art would say, "I am 12:40
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going to do whatever | have to do to make sure | 12: 40
don't fail. And if one aspect of that response is, 12: 40
you know, to | ook at various points of the system 12: 40
whet her it's -- whether it's the voltage or response 12: 40
to tenperature or -- or time, I'mgoing to try to 12: 40
give nyself a little bit of slack.” 12: 40
BY MR. BROWN: 12: 40
Q Okay. GCot it. 12: 40

Let nme switch gears and ask you -- |I'm 12: 40

going to put an exhibit in. 1'Il let you know when 12: 41
it's ready. 12: 41
(Deposition Exhibit 2 was marked for 12: 41

I dentification and is attached hereto.) 12: 42

BY MR BROWN: 12: 42
Q Okay. It should be up now. 12: 42

A This is Exhibit 2, | assunme; right? 12: 42

Q Exhibit 2. Yes. 12: 42

A Al'l right. 12: 42

Q So Exhibit 2, for the record, is an 12: 42
excerpt of the Wley Electrical -- Electronics 12: 42
Engi neering Dictionary, and it's Page 355. And I'm 12: 42
going to take you down to the word -- the 12: 43
definition of "hysteresis." 12: 43
Do you see that? 12: 43

A. Yes. 12: 43
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Q So you see the third definition of 12: 43
"Hysteresis," it says hysteresis is [as read]: 12: 43
"Any phenonenon in which there is 12: 43
| ag between the cause and the induced 12: 43
or observed effect. For instance, the 12: 43
out put of an instrunent depending on 12: 43
whet her the input resulted from an 12: 43
I ncrease or decrease fromthe previous 12: 43
val ue. 12: 43
"Anot her exanple is the manner in 12: 43
which a thernostat utilizes the right 12: 43
amount of hysteresis to maintain the 12: 43
desired tenperature. Too little 12: 43
hysteresis would result in constant 12: 43
swi t chi ng between cycles, and too nuch 12: 43
woul d allow too large a tenperature 12: 43
I nterval between cycles.” 12: 43
Do you see that? 12: 43
A. | do. 12: 43
Q Okay. Does that def- -- do you agree with 12: 43
that definition in Exhibit 2 of "Hysteresis"? 12: 43
MR. TUNG  Qbj ect. 12: 43
THE W TNESS: | don't. 12: 43
MR. TUNG |I'msorry. Object. Objection. 12: 43
Go ahead. 12: 44
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THE WTNESS: Yeah, | don't find it all 12: 44
that useful, in -- in particular. | think there are 12: 44
aspects of it that are just wong. 12: 44
BY MR. BROWN: 12: 44
Q VWi ch is aspect of the definition that I 12: 44
read do you think is wong? 12: 44
A Well, so -- so the definition is just the 12: 44
first sentence, and the others are exanples. So 12: 44
it's [as read]: 12: 44
"Any phenonenon in which there was a 12: 44
| ag between the cause and the induced 12: 44
or observed effect." 12: 44
That's the definition of delay -- or |ag. 12: 44
That -- that is absolutely not hysteresis. 12: 44
Q So just so | understand it, your -- your 12: 44
testinony is you don't believe hysteresis is the | ag 12: 44
or delay in a -- in a response to sone changi ng 12: 44
condi tion? 12: 44
A | do not believe that hysteresis is any 12: 44
phenonenon in which there is a | ag between the cause 12: 45
and the induced or observed fact -- effect. 12: 45
| guess | haven't thought about it. It's 12: 45
possible that that is an elenment of -- a suitable 12: 45
definition of hysteresis, but it fails far short of 12: 45
being a useful definition in and of itself. 12: 45
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Q Okay. \What about the exanple it provides 12: 45

of a thernpostat utilizing the right amunt of 12: 45
hysteresis to maintain a desired tenperature? 12: 45
Do you agree that a thernostat that -- 12: 45

that introduces that delay in a decision to take 12: 45
action on a tenperature neasurenent is using 12: 45
hyst er esi s? 12: 45
MR. TUNG  Obj ection. Vague. 12: 45

THE WTNESS: | think that one could 12: 45

design a thernostat such that it utilized 12: 45
hysteresis. One could also build a thernostat, even 12: 46
a smart one that didn't use hysteresis, at |east as 12: 46
defined here. 12: 46
BY MR BROWN: 12: 46
Q Uh-huh.  Well, let me -- let me unpack 12: 46

that a little bit. 12: 46
So if a thernostat waits to make an 12: 46
adjustnent to -- let me ask it different way. 12: 46
The thernostat waits to turn off the 12: 46

furnace or turn on the air conditioning; it waits 12: 46
for enough of a trend in one direction of 12: 46
tenperature change before it nmakes that deci sion. 12: 46
Is that hysteresis? 12: 46
MR. TUNG  Obj ection. Vague. 12: 46

THE WTNESS: It may be. | haven't -- | 12: 46
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guess | haven't thought of it. 12: 46
But in this case, their exanmple of 12: 46
hysteresis for a thernostat literally does not neet 12: 46
their owmn offered definition of "hysteresis" at all. 12: 47
BY MR, BROWN: 12: 47
Q Okay. And we can -- | understand that you 12: 47
don't like the definition, so | amactually asking a 12: 47
separate question so -- just to understand where 12: 47
your perspective is. 12: 47
If -- if a thernostat waits for a certain 12: 47

trend in one direction of tenperature changes, 12: 47
before it takes action on that tenperature change, 12: 47
is that using hysteresis? 12: 47
A Not necessarily. It depends on ot her 12: 47
under - speci fi ed aspects of the -- of the control 12: 47
al gorithm 12: 47
Q What woul d you need to know to detern ne 12: 47

whet her or not that is hysteresis? 12: 47
A | have to consider all of what was used 12: 47

for controlling the output. 12: 47
| do think, for exanple -- and this m ght 12: 47

hel p noving the discussion along. |If a thernostat 12: 47
is set for 70 degrees, for exanple, it nmay have a 12: 47
very sinple control algorithmthat says, "Don't turn 12: 48
the furnace on unless the tenperature is nore than 12: 48
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2 degrees below what | want it to be.” 12: 48
And in conjunction with that, "Don't turn 12: 48

it off unless -- if it's on -- if it's on, don't 12: 48
turn it off, unless the tenperature gets nore than 12: 48
2 degrees above where | want it to be.” 12: 48
So sort of the -- this is getting back to 12: 48

t he conversation we had a few m nutes ago. 12: 48
The -- it's not the increnental changes. 12: 48

It's the accunul at ed change. 12: 48
And then -- and then how that accunul at ed 12: 48

change is used to decide whether to affect an out put 12: 48
or not. 12: 48
And that's -- | don't knowif this is 12: 48

useful or not. That is sort of the -- part of ny 12: 48
conplaint with the -- with the definition offered 12: 48
up. 12: 48
It sort of suggests -- | nmean, all it says 12: 48

is, "I do something and the result of that is 12: 48
delay.” Well, | mean, hysteresis is what state am|l 12: 49
in -- anyways, we tal ked about that definition. 12: 49
Q Ri ght . 12: 49

And so -- so in your exanple that you are 12: 49

tal ki ng about, that the thernostat doesn't turn the 12: 49
heat on until it gets to 68 degrees, and -- and 12: 49
| eaves the heat on until it gets to 72 degrees, even 12: 49
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t hough the thernpstat is set to 70, is that using 12: 49
hyst eresi s? 12: 49
A. | would say that for the nost part that is 12: 49

a fairly good definition of hysteresis. Yes. 12: 49
Q And part of that is essentially having 12: 49

this -- this deadband between -- from 70, the thing 12: 49
that it is actually set to, and sonme threshold for 12: 49
change before it takes action; right? 12: 49
A In this scenario -- excuse ne. 12: 50

In this hypothetical scenario we are 12: 50

tal ki ng about, | would say that that 12: 50
characterization is not faulty. There is a deadband 12: 50
wi thin which for a nunmber of reasons the 12: 50
hypot heti cal thernpostat woul d not respond to changes 12: 50
in the tenperature. 12: 50
Q And i npl ementation of -- of that kind of 12: 50
deadband in -- is using hysteresis; right? 12: 50
MR. TUNG  Qbjection. Vague. 12: 50

THE W TNESS: Yeah, | nean, | was just -- 12: 50

we were tal king about this -- the exanple with the 12: 50
deadband in the context of sonething that -- | think 12: 50
| had already said, it's a pretty good exanpl e of 12: 50
hysteresis. Yes. 12: 51
BY MR. BROWN: 12: 51
Q Okay. And part of the -- part of what is 12: 51
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maki ng that hysteresis is that we're -- we're using 12: 51
sort of a safety margin to nmake sure that we're not 12: 51
toggling a | ot between the kind of on- and 12: 51
off-state; right? 12: 51
MR. TUNG  CObjection. M scharacterizes. 12: 51

THE WTNESS: | think for the nost part, 12: 51

t he reason why sonebody would build that sort of 12: 51
capability into a thernostat is indeed to avoid 12: 51
rapidly turning on the furnace and 5 seconds | ater 12: 51
turning it off. 12: 51
How -- in control systens in general, how 12: 51

i nportant such a decision is depends on a | ot of 12: 51
ot her factors. 12: 51
Like, I may be able to turn the furnace on 12: 51

and off very quickly with little cost that | care 12: 51
about . 12: 52
It may be the case that it irritates 12: 52

peopl e when suddenly it goes on and then it goes 12: 52
of f. 12: 52
So there is a lot of things to consider. 12: 52

BY MR. BROWN: 12: 52
Q And that -- that tenperature exanple -- 12: 52
okay. O that the -- 12: 52
Well, isn't that introducing, as this 12: 52
definition explains, a | ag between the cause and the 12: 52
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i nduced or observed effect? And | can ask it 12: 52
differently. 12: 52
Isn't that introducing a | ag between when 12: 52

we take action versus when we were -- you know, our 12: 52
specific point of action was? 12: 52
A No. | don't think so. Because, for 12: 52
exanmple, if you are in this hypothetical band 12: 52
bet ween 69 and 71, tenperatures going up and down a 12: 52
little bit, you are never -- and it never exceeds 12: 53
ei ther threshold, you are never going to cause a 12: 53
change. So there is no lag there. 12: 53
And in theory, if you are in that and you 12: 53

go above the threshold, you are going to do your 12: 53
best to cause a change to happen right now. There's 12: 53
no notion of, "Well, the furnace is on; | crossed ny 12: 53
threshold; | know | want it to be off, but I'm going 12: 53
to wait."” You try to turn it off as soon as you 12: 53
can. 12: 53
And simlarly, you could be bouncing 12: 53

around all over the place in that -- as you 12: 53
characterize that deadband; that is a reasonable 12:53
term-- and drop just below the critical line and 12: 53
decide, "I need the furnace turned on now. It's too 12:53
cold.”™ There's -- you wouldn't want to build a 12: 53
delay in there. 12: 53
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Q Well, I am-- 1 am confused about where 12: 53

you are triggering this "delay." So what you are 12: 53
viewng is the "delay." 12: 54
So if our -- if I go and | set ny 12: 54
thernmostat to 70, and it doesn't turn on until the 12: 54
tenperature continues to decrease all the way down 12: 54
to 68, that's a delay between the tenperature | set 12: 54
it to be at, 70, and the I ower threshold of the 12: 54
deadband; right? 12: 54
A Assum ng you can't change tenperature 12: 54

i nst ant aneously; yeah, that woul d be a del ay. 12: 54
But the definition here is getting to an 12: 54

el ement of hysteresis, which is the cause and the 12: 54
i nduced or observed effect. 12: 54
The cause of a change in the thernostat is 12: 54

not the tenperature | want to be at. 1It's the 12: 54
tenperature | am at. 12: 54
| mean, in a -- in the scenarios we have 12: 55

been tal ki ng about, the tenperature | want to be at, 12: 55
the 70 degrees, we haven't tal ked about that 12: 55
changing at all. 12: 55
Q  Right. 12: 55

But |ike -- but okay. But so -- so as the 12: 55
tenperature crosses -- 12: 55
Let's say the furnace is turned off and as 12: 55
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the tenmperature crosses from71 to 70 to 69, it is 12: 55
not kicking in after it goes bel ow 70, despite that 12: 55
bei ng what | set it at; right? 12: 55
A | think that's right. But furthernore, 12: 55

you have no guarantees that it will ever kick in. 12: 55
The tenperature, you know, nmay be the sun is com ng 12: 55
up and the tenperature will go back to 70. 12: 55
That's why | amsaying it's not a delay in 12: 55

response to the increnmental change. 1It's a delay to 12: 55
hitting those -- the I ow mark and the hi gh nmark. 12: 55
Q Well -- sorry. 12: 55

A. It's responding to hitting those two, but 12: 55

| don't see a delay built into hitting those two. 12: 55
Q Yeah, so | -- let me try to rephrase. 12: 56
There are two i ssues you are having with 12: 56

lag, if I amunderstanding it right. 12: 56
The first is that |ag could be pernmanent 12: 56

because there is no indication that we are ever 12: 56
going to get to that point that we m ght have been 12: 56
trending to, or, you know, |like you' re saying, the 12: 56
sun m ght come out, it mght get warm So the first 12: 56
i ssue is sonetines it never happens. 12: 56
And the second problem | think you are 12: 56

having is -- well, actually, I don't think I 12: 56
understand the second problem which is why | am 12: 56
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asking nmy question. 12: 56
So it's that you are not seeing -- you are 12: 56

viewi ng the change between 69 and 67 as |like an 12: 56
i nst ant aneous change, where you are saying there is 12: 56
no lag; right? 12: 56
A | guess -- let me -- let ne be cautious 12: 56
here. | nean, there will be a lag. You know, there 12: 56
is a thernostat. It's on one side of the room the 12: 56
furnace is, you know, in the basenent. 12: 56
But there is no designed lag. Lag is not 12: 56

a characteristic that we want in the system It's 12: 57
just a fact that there's always cause and effect. 12: 57
That -- that's not what hysteresis is -- is about. 12: 57
And in -- | believe in the scenario 12: 57

that -- that we sort of refined with a -- with a 12: 57
thernmostat, the desire is to have an instantaneous 12: 57
change. There is no notion -- like | said, there is 12: 57
no notion of, "Well, we want there to be to a 12: 57
del ay. " 12: 57
And there's not nuch concern about, "Well, 12: 57

there is a delay." There is sonme delay. That's 12: 57
just the way things are. 12: 57
Q But isn't -- | guess this is where | am 12: 57

not -- I"'mjust not sure we are speaking the sane 12: 57
| anguage here. 12: 57
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Because isn't the -- isn't the lag the 12: 57
thresholds that we built around -- isn't the lag the 12: 57
deadband? 12: 57

If I am-- | ama human bei ng who set ny 12: 57
thernostat at 70 but it's not going to kick on until 12: 57
68, that is a lag that | am perceiving between what 12: 58
| set it at and what it kicks in at. 12: 58

And so isn't -- fromthe design system 12: 58
it's saying, "Okay, the input setting was 70; | am 12: 58
going to add a delay and not act until the 12: 58
t enperature goes 2 degrees bel ow that"? 12: 58

A. No. | don't think so. For exanple, 12: 58
let's -- let's think about applying this to 12: 58
sonething like a hysteresis in a -- in a very 12: 58
hi gh-speed digital circuit as opposed to a furnace 12: 58
and -- and al ong there. 12: 58

It could be the case that that -- that 12: 58
change between where you want to be and where you 12: 58
get concerned and you decide to nake a change coul d 12: 58
happen, in essence, instantaneously to the system 12: 58
So there may be -- so what is that lag? There -- as 12: 58
far as | know, there is no lag or it could be a 12: 58
| ong, slow trend. 12: 58

And -- and as | said, | don't -- | don't 12:58
think those -- those small changes can be consi dered 12: 59
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the input that causes a lag result because they 12: 59
don't necessarily cause any result. They don't -- 12: 59
they are not delayed. Right? 12: 59
If | get all the way down to just over 12: 59

68 degrees, but don't cross 68 degrees, there's no 12: 59
del ayed output. It -- there's -- I'"msorry. 12: 59
There's no del ayed change in that output. It never 12: 59
happened. 12: 59
Q Right. |1 want to separate the two 12: 59
concepts though because | think there were -- let's 12: 59
put on pause the never-happeni ng point. 12: 59
A. Okay. 12: 59

Q But that's -- that's a different point. 12: 59

But | hear you. | hear you. And we can go back to 12: 59
it. 12: 59
But it does seemlike -- like the issue 12: 59

that we are having is who -- is really about 12: 59
perception of the |ag. 12: 59
Wo it -- what you are saying is, "Look, 12: 59

there could be tines that the tenperature just goes 12: 59
from71 to 68 like that," and in that case, there is 13: 00
no lag at all; right? 13: 00
A Ri ght. 13: 00

Q But there could also be tinmes where the 13: 00
tenperature slowy decreases in a trend and passes 13: 00
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bel ow 70, passes bel ow 69, and then doesn't kick in 13: 00
until we hit 68, and there is a delay between the 13: 00
user setting and the low threshold being hit. Fair? 13: 00
A Yes. There is a delay between noving off 13: 00

of the desired tenperature and hitting the trigger 13: 00
poi nt . 13: 00
Q So there are at | east sonme circunstances 13: 00

in this sort of textbook definition of hysteresis in 13: 00
our thernostat where -- where there is a |lag el enent 13: 00
bet ween the set target and when the system acts on 13: 00
that target as a result of this threshold, sone 13: 00
ci rcunstances, not all, but there are sone? 13: 00
A Yes. | nean, there are sonme circunstances 13: 01
where there is sone delay in the -- in the system 13: 01
| mean, as | suggested before, even once 13: 01

you deci de to make the change, there is -- there is 13: 01
no i nstantaneous affect. Although, you try to keep 13: 01
it as small as possible. 13: 01
Q Yeah. 13: 01

And so the dispute that you are having 13: 01

with the definition is not that -- is not that |ag 13: 01
can -- lag of the kind that we are discussing can be 13: 01
an indicia that hysteresis is occurring, but you are 13: 01
saying that it's not -- not always the case. There 13: 01
are circunstances where there is no lag but there is 13: 01
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still hysteresis occurring; is that right? 13: 01
A Yes. For exanple -- yeah, the term"l| ag" 13: 01

that -- and may be this is just ne. 13: 02
VWhen | read that and | hear "lag," | think 13: 02

time; there is a del ay. 13: 02
At the sane time, we use hysteresis all 13: 02

over the place, like in an electric circuit where 13: 02
it's based on voltage or -- well, tenperature 13: 02
wi t hout an inpact. But, you know, it's not a 13: 02
question of how nmuch tine has passed. It's a 13: 02
guestion of how much vol tage change have you got. 13: 02
Q Yeah. Yeah. | think | am-- 1 think I am 13:02
under st andi ng. 13: 02
| mean, really, in your mnd, this 13: 02
definition is -- is mybe too narrow in that it 13: 02
doesn't capture non-tine inpacted hysteresis, like 13: 02
the voltage exanple that you are providing? 13: 02
MR. TUNG  Objection. M scharacteri zes. 13: 02

THE W TNESS: Yeah. Although, | -- 13: 02

actually, I would flip it around the other way: 13: 02
It's too broad. 13:02
It may be the case that that occurs in -- 13: 02

in the thernostat exanple that we are tal king about, 13: 03
but it's not narrow enough to actually define what 13: 03
is hysteresis in that -- in that context. 13: 03
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BY MR. BROWN: 13: 03
Q Got it. Okay. But, so -- right. 13: 03

So whatever it is that we're -- whatever 13: 03

it is that we are tal king about, that -- well, 13: 03
wi t hdr awn. 13: 03
well, we -- | think what we can agree on 13: 03

as part of what hysteresis is, is as we have talked 13: 03
about in the thernostat exanple. 13: 03
Using a two-level threshold band such as 13: 03

in a thernostat, that is an exanple of hysteresis? 13: 03
A | think that that's a good exanpl e of 13: 04
hysteresis wit |arge, yes. 13: 04
Q And so we -- we can fight about what | ag 13: 04
means anot her day and just agree on that. Okay. 13: 04
Good. 13: 04
How are we doing on tinme? Wen did we 13: 04

take our |ast break? Yeah, noon. 13: 04
You want a break or do you want to keep 13: 04

going? It's up to you. 13: 04
A Any sense of -- | assunme we are not cl ose? 13: 04

| would | ove to push through and be done 13: 04

but, you know, maybe we should take a break if it's 13: 04
goi ng to be another hour or two. 13: 04
Q Yeah. It's probably going to be at | east 13: 04

one nore nodule. | nmean, we're not going to go all 13: 04
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day, though. So -- but, yeah. 13: 04
A Wy don't we -- 13: 04
Q Wy don't we take a break. Yeah. 13: 04
THE VI DEOGRAPHER: We're going off the 13: 04
record. The tine is 1:04. 13: 04
(Brief break.) 13: 19
THE VI DEOGRAPHER: We're back on the 13:19
record. The tine is 1:109. 13: 19
BY MR. BROWN: 13: 19
Q Al right. [I'mgoing to ask you, as | 13:19
al ways do, did you -- 13: 19
Wel come back, Doctor. 13:19
And did you speak with counsel for PACT 13:19
during that break? 13: 19
A. No. 13: 19
Q Okay. So I'mgoing to go in Nicol to 13: 19
Colum 6, starting at Line 34. |It's the paragraph 13:19
t hat says [as read]: 13: 19
"The principles disclosed above for 13: 19
a nultiprocessor is extendible to other 13: 19
system arrangenents. " 13: 19
Do you see that? 13: 19
A Yes. 13:19
Q Okay. So Nicol discloses -- or, 13: 19
wi t hdr awn. 13:19
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Ni col states that its principles are 13: 19

ext endabl e to ot her system arrangenents; right? 13: 19
A They make that statenent. Yes, sir. 13: 19

Q And if we go down a little bit to Line -- 13:19
well, 39 to 41, there's a reference to the use of 13: 20
personal conputers. 13: 20
Do you see that? 13: 20

A Yes, | do. 13: 20

Q And you don't disagree that the 13: 20

i npl enent -- that the Nicol device could be 13: 20
i npl enented in a personal conputer situation; right? 13: 20
A. | have no idea what specifically they are 13: 20
referring to when they say the principles above. 13: 20
One of the principles they have discl osed 13: 20

is how to do task scheduling when tasks are known. 13: 20
| don't see how that could be applied to a w ndow 13: 20
system 13: 20
One of the principles they've disclosed is 13: 20

varyi ng the POP frequency and the voltage. | think 13: 20
t hat coul d be applied, sure. 13: 20
But -- and I don't know. | just cannot 13: 20

tell what they are referring to when they say "the 13: 21
principl es" above. 13: 21
Q Vell, let's -- 1 nmean, let me just unpack 13: 21

t hat point. 13: 21
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It -- there are -- in a personal conputer, 13: 21

there could be -- there could be nultiple processors 13: 21
in a personal conputer; right? 13: 21
A Today, typically, nost personal conputers 13: 21
woul d have multiple processor cores. And | only say 13: 21
t hat because Intel, for exanple, uses the term 13: 21
"processor” oftentinmes to nean one chip; whereas, | 13: 21
think really they are tal king here about the -- |ike 13: 21
a PE. So there are multiple things that woul d be 13: 21
conparable to a PE. 13: 21
Q Sur e. 13: 21

And back at the time of the invention for 13: 22

the '047 and the '605, personal conputers could have 13: 22
mul ti ple processors as well; right? 13: 22
A It wouldn't surprise ne. | don't renenber 13: 22
exactly when the notion of nmultiple -- for exanple, 13: 22
multiple Intel cores hit the market, but it woul dn't 13: 22
surprise nme if that date pre-dated the tine of 13: 22
invention. | just don't recall. 13: 22
Q Yeah. But there's also other ways that 13: 22

you could have multiple processors in a personal 13: 22
conput er back then, for instance, a graphics card 13: 22
that's inserted into the PClI slot of an ol der 13: 22
personal conputer would typically have its own 13: 22
processor; right? 13: 22
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A So a graphic card back in those days woul d 13: 22
typically have sonething that we would call a 13: 22
processor. | don't think that it fits the 13: 22
definition of a processor here in -- in any useful 13: 23
way. 13: 23

But, yes, they were -- well, there were -- 13: 23
t here probably were programmabl e processors on 13: 23
graphi cs cards as of that date. 13: 23

Q Okay. And there were al so other 13: 23
processors that you could sort act- -- well, 13: 23
wi t hdr awn. 13: 23

There was also, at the tinme, other types 13: 23
of processors, other than graphics processors, that 13: 23
you could interface with a personal conputer via a 13: 23
PCl card or slot; right? 13: 23

MR. TUNG  Objection. Vague. 13: 23

THE W TNESS: | guess. For exanple, you 13: 23
could plug in a network card in a PCl and run a 13: 23
net work cable over to sone other conputer, and 13: 23
thus -- thus be interconnected in some neani ngful 13: 23
way . 13: 23
BY MR. BROWN: 13: 23

Q Okay. And so -- so at |east sone of the 13: 24
concepts of Nicol from-- could be -- in addition to 13: 24
being applicable in the way you described earlier, 13: 24
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could al so be applicable to a personal conputer at 13: 24
the time of invention as a -- in a coprocessor role 13: 24
as the main processor; right? 13: 24
MR. TUNG  Qbjection. Vague. 13: 24

THE W TNESS: So when you say 13: 24
"coprocessor,"” | assunme, for exanple, you are 13: 24
considering, like, the graphics processor that we 13: 24
ment i oned? 13: 24
| don't -- | don't see how any of the 13: 24

di scl osures in Nicol could be applied, particularly 13: 24
at that date, in any nmeaningful way to such a system 13:24
with a graphics processor, unless, as | suggested, 13: 24
all they neant was, "Well, we can -- we can vary the 13: 24
vol tage and, thus, vary the cl ock speed.™ 13: 24
WAs that used at that tine? | don't know. 13: 25

But, you know, it wouldn't shock ne if it was. But 13: 25
that was not coordi nated between the -- a CPU and a 13: 25
graphi c processor. That would just be done in 13: 25
i solation on a graphics processor. 13: 25
BY MR, BROWN: 13: 25
Q Ah, | see. | see the issue. You are -- 13: 25
right. 13: 25
So there are at |east circunstances where 13: 25

personal conputers could have had sort of an 13: 25
i ndependent coprocessor -- or, let ne say it 13: 25
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differently. 13: 25
Coul d have inplenmented Nicol in a 13: 25
coprocessor in a way that maybe was i ndependent of 13: 25
the other processors in the system is that right? 13: 25
A So | would say that aspects of what they 13: 25

have di scl osed could be used in such a system 13: 25
Q Yeah. 13: 25

A. But much of what | amthinking of are 13: 25

el ements that they discussed and made use of but 13: 25
didn't necessarily invent thensel ves. 13: 25
For exanpl e, dynam cally changing the 13: 26

vol tage and clock in sonme rel ationship. 13: 26
Q Ri ght . 13: 26

And at the time of the invention of the 13: 26

'047 and the '605 patent, one type of personal 13: 26
conputer that was around at the tinme was a | aptop 13: 26
conputer; right? 13: 26
A. Yes. 13: 26

Q Okay. And a |aptop conputer is a type of 13: 26
nobi | e conputer; right? 13: 26
A | would consider a |aptop to be a kind of 13: 26
nmobi | e conputer, generally. Ganted -- well, | 13: 26
think that's a pretty good exanpl e. 13: 26
There were -- there were very old | aptop 13: 26

conputers |ike the size of a phone machi ne, but 13: 26
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we're not tal king about those. 13: 26
Q Okay. And -- and you woul d agree that 13: 26

the -- in Nicol, N col's suggestion that however it 13: 26
m ght be inplemented in a nobile conputer, as a 13: 27
coprocessor or sonmething like that, the benefits of 13: 27
m ni m zi ng power consunption are applicable to 13: 27
nobi | e conputers; right? 13: 27
MR. TUNG  CObjection. Form 13: 27

THE WTNESS: | -- | would go farther than 13: 27

that and say that the benefits of mnim zing power 13: 27
consunption are valuable to a greater or |essor 13: 27
degree in any sort of conputing system 13: 27
BY MR. BROWN: 13: 27
Q Now, | -- | think you were saying earlier 13: 27

that if you were to inplenent Nicol as a -- on a 13: 27
coprocessor in a conputer system it -- that N col 13: 28
woul d not then sort of extend to the primary 13: 28
processor; right? It would be an independent 13: 28
i npl enentation on just that coprocessor. 13: 28
Was | understanding that right? 13: 28

A No. | don't think that's exactly what | 13: 28

was sayi ng. 13: 28
| was showi ng one exanple of a part of the 13: 28
technol ogy that Nicol discusses or discloses whether 13: 28
it's -- whether they invented or it's in the prior 13: 28
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art, and that here's an exanple of sonething that I 13: 28
think could be applied to the coprocessor. But | 13: 28
don't think that it's Nicol, as | understand Nicol. 13: 28
Q | gotcha. Ckay. 13: 28
Woul d you agree that if -- let's assune 13: 28

this coprocessor arrangenent: Either a graphics 13: 28
card or sone other coprocessor, and then there is a 13: 28
primary CPU in our -- in our conputer as well. 13: 28
Does that all nake sense so far? 13: 29

Yes. 13: 29

Q Yeah. So if -- would a person of ordinary 13: 29
skill in the art -- well, actually, w thdrawn. 13: 29
Let me -- let ne take this out of the 13: 29

space of a personal conputer. Let's just nmake this 13: 29
a device; all right? Not -- not a personal 13: 29
conputer. Just a -- any device that is inplenenting 13: 29
a coprocessor arrangenent. 13: 29
You agree that the -- there's a difference 13: 29

in behavior in N col between its controller PE, 13: 29
which is running the real-tinme operating system and 13: 29
handl i ng distribution of the tasks, and -- and the 13: 29
other PEs that are doing those tasks; right? 13: 29
A Yes. | believe in general -- for exanple, 13: 29

in 2, in Figure 2 enbodi nent, they sort of talk 13: 29
about real-tinme operating systemonly runs on one, 13: 30
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and its job is largely as disclosed to distribute 13: 30
tasks. And those tasks are the conputations of 13: 30
interest. And those go to the other PE. 13: 30
Q And -- and in your mnd that is -- well, 13: 30

wi t hdr awn. 13: 30
The task that those PEs are working on, 13: 30

the working PEs, the type of tasks envisioned by 13: 30
Ni col are digital signal processing tasks in a set 13: 30
top box; right? 13: 30
A. That seens to be the sort of task that 13: 30

they are focusing on. Although as we tal ked about, 13: 30
you know, they throw in caveats that could be 13: 30
anything. But they certainly are largely focused on 13: 30
DSP applicati ons. 13: 30
Q Yeah. And so those working PEs, those 13: 30
could actually be DSPs, couldn't they? 13: 30
MR. TUNG  CObjection. Form 13: 31

THE WTNESS: | woul d i magi ne that they 13: 31

could be DSPs and, in fact, the sort of main 13: 31
di fference processor where the R -- RTOS is running 13: 31
could also be a DSP. It depends on the details of 13: 31
t he DSP. 13: 31
BY MR. BROWN: 13: 31
Q For sure. 13: 31

But it's -- it's possible, or it's 13: 31
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reasonabl e that a person of ordinary skill in the 13: 31
art could | ook at this arrangenent and say, "Okay, 13: 31
t he wor ki ng PEs should be DSPs, but |I'm going to use 13: 31
a CPU for the controller PE because it's 13: 31
functionality is different.” 13: 31
That's a possible interpretation of a 13: 31

deci sion that a person of ordinary skill at the tine 13: 31
in the art could make; right? 13: 31
MR. TUNG CObject to the form 13: 31

THE WTNESS: | think that a person of 13: 31

ordinary skill in the art could, at the tinme of 13: 31
i nvention, could |look at those and say, "The 13: 31
di scl osed roles are -- are fundanentally different 13: 32
i n meani ngful ways, and it m ght nmake sense to have 13: 32
a custom zed DSP run the conputations task and nore 13: 32
general purpose device run the controller task 13: 32
real -time operating system aspect.” 13: 32
MR. BROWN: Ckay. Let ne introduce a new 13: 32

exhi bit. 13: 32
(Deposition Exhibit 3 was nmarked for 13: 32
identification and is attached hereto.) 13: 33

BY MR. BROWN: 13: 33
Q Al right. It should be up. 13: 33

A Let me make the observation that | would 13: 33

not characterize that delay of hysteresis but... 13: 33
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(Laughter elicited.) 13: 33

THE W TNESS: Yeah, | have Kling up on ny 13: 33

Screen now. 13: 33
BY MR. BROWN: 13: 33
Q Excel |l ent . 13: 33

So, for the record, what is now marked as 13:33

Exhibit 3 is U S. Patent 6367023, which we'll refer 13: 33
to as the "Kling reference" throughout the rest of 13: 33
t he deposition. 13: 33
Have you reviewed the Kling reference? 13: 33

A Yes, | have. 13: 33

Q So what | want to -- | want to sort of 13: 33
understand a little bit of how Kling works first. 13: 33
So I"'mgoing to take you to Figure 2A. And we can 13: 33
go to the text too if you need a refresher. Just 13: 34
et me know. 13: 34
But Figure 2A shows that Kling inplenments 13: 34

an upper limt and power limt of power consunption 13: 34
as part of its disclosure; right? 13: 34
A. Yes. 13: 34

Q Yeah. And essentially what it says is 13: 34
"when we get close to the upper limt threshold, we 13: 34
shoul d scal e back frequency so that we don't use 13: 34
nore power than we are -- we are allowed to use"; is 13: 34
that right? 13: 34
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A | think that's -- yes, that is one aspect 13: 34

of what they are show ng here. 13: 34
Q And -- and that upper threshold that is 13: 34
being set there is really sort of saying "this is 13: 34
t he maxi mum avail able power that |I -- that's 13: 35
avail able for you to use"; is that right? 13: 35
A Yes. That's how | interpret it. 13: 35

Q And then it makes deci sions based on what 13: 35

the clock frequency should be based on that 13: 35
avai |l abl e power? 13: 35
MR. TUNG  Objection to the form 13: 35

THE WTNESS: It makes deci sions based in 13: 35

part on -- yes, what that upper limt is. 13: 35
BY MR. BROWN: 13: 35
Q The -- these upper and | ower thresholds in 13: 35
Kling can al so be set by a user; is that right? 13: 35
MR. TUNG  Obj ection. 13: 36

THE WTNESS: It's ny recollection that 13: 36

they discussed at least the lower limt. | don't 13: 36
recall if the upper limt was set. It could be 13: 36
i nmpl enented in sone hypothetical systemin a buyer 13: 36
setting that a user could have sone control over. 13: 36
BY MR. BROWN: 13: 36
Q So you are -- you agree, at |east, that 13: 36

the | ower threshold can be set by a user in the 13: 36
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Kling reference; right? 13: 36
A That's ny recollection. |I'mnot saying it 13: 36
wasn't the upper limt as well. | just don't 13: 36
recal | . 13: 36
Q Yeah. Yeah, no. 1'Ill take you there in a 13: 36
second. 13: 36
And what that nmeans is that -- well, why 13: 36
don't we do upper limt too. 13: 36
So if you go to Colum 5, the first full 13: 36
par agr aph. 13: 36
A. Al right. 13: 36
Q Lines -- right in the mddle of that there 13: 36
is a sentence that starts "the upper threshold," and 13: 36
it says at Line 16 of Columm 5 [as read]: 13: 36
"This threshold may be permanently 13: 37
set within the power controller or may 13: 37
be nodifiable by the system desi gner or 13: 37
system user via software or hardware 13: 37
control." 13: 37
Do you see that? 13: 37
Yes, | do. 13: 37
Q Okay. So in the Kling reference, the 13: 37
upper and | ower threshold nay be set by a user 13: 37
setting. Is that fair? 13: 37
MR. TUNG  Object to form 13: 37
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THE WTNESS: That's ny recoll ection. 13: 37
Al t hough, you having pointed this out to 13: 37
me, | see no reason why they would nake the upper 13: 37
programmabl e and not the lower. But | wonder if I 13: 37
remenbered themin reverse. 13: 37
But yeah, I -- if you can do one, |'m sure 13: 37
you could do the other. 13: 37
BY MR, BROWN: 13: 37
Q Sur e. 13: 37
well, et me -- | don't want you to feel 13: 37
like I am m sl eading you. So let ne take you to 13: 37
Colum 5, Line 56, or -7 where it says [as read]: 13: 37
"Alternatively, the [ower threshold 13: 37
may be nodifiable by a user...." 13: 37
Do you see that? 13: 37
| do. 13: 37
Q There you go. Okay. 13: 37
So -- so the-- in the Kling reference, the 13: 37
upper and | ower threshold nmay -- may both be set by 13: 37
a user setting; right? 13: 38
A That's ny understandi ng from what they 13: 38
di scl osed. Yes. 13: 38
Q And that -- those upper and | ower 13: 38
threshol ds then inpact, in part, what the frequency 13: 38
of the processor will be; right? 13: 38
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MR. TUNG  CObject to the form Assunes 13: 38

facts. 13: 38
THE W TNESS: As | understand Kling, as we 13: 38

just discussed, if the power consunption goes over 13: 38
t he upper threshold, the systemwll| throttle it -- 13: 38
when it subsequently goes below the | ower threshold, 13: 38
and the throttle will be turned off. 13: 38
And by "throttle,” | nmean changing the 13: 38

cl ock frequency in some neani ngful way. 13: 38
BY MR. BROWN: 13: 38
Q And then if | -- right. So -- so just to 13: 38

be cl ear. 13: 38
Vhen you turn off the throttle, that -- 13: 38

t hat changes the clock frequency because it all ows 13: 39
the clock frequency to stop going down and either 13: 39
stabilize or continue going back up; right? 13: 39
A | -- 1 ampretty sure that's explicitly 13: 39

di scl osed. M recollection is they also have other 13: 39
ways to throttle, which doesn't necessarily affect 13: 39
the clock frequency. Like, inserting no-ops. 13: 39
Q Got it. Ckay. 13: 39

And then let nme take you to Columm 10. 13: 39

It's going to be claim12. 13: 39
A Al right. 13: 39

Q And claim 12 says [as read]: 13: 39
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"The nethod of claim 11" 13: 39

And we can go and |l ook at that if you 13: 39

woul d like. But it says [as read]: 13: 39

"...further conprising determ ning 13: 39

i f the calculation reaches a threshold 13: 39

that is predetermined to be a 13: 39

user-defined val ue associated with the 13: 39

power delivery specification of the 13: 39

outlet into which the conputer system 13: 39

is plugged.” 13: 39

Do you see that? 13: 39

A. | do. 13: 40

Q And so what is that -- well, which I"l] 13: 40

j ust ask. 13: 40

The power delivery specification of the 13: 40

outlet into which the conmputer systemis plugged, 13: 40

that refers to the avail able power that you can get 13: 40

fromthat outlet; right? 13: 40

MR. TUNG CObject to the form 13: 40

THE W TNESS: That's ny under st andi ng. 13: 40

It's ambitious. | don't know how they woul d know 13: 40

that a particular outlet in my home was plugged to a 13: 40

30-anmp circuit breaker. But that is what they are 13: 40

disclosing in -- in principle. 13: 40
111
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BY MR, BROWN: 13: 40

Q Ri ght . 13: 40

And, in fact, it's a good point that you 13: 40

are raising because they're -- what they are saying 13: 40

is not that they know that, necessarily, but that 13: 40

there's a user-defined value associated with the 13: 40

power delivery specification. 13: 40

And so isn't that saying that "we'll use a 13: 40

user-defined value that tells us what the total 13: 40

avai l abl e power is fromthat outlet"? 13: 40

MR. TUNG = Sane objecti on. 13: 40

THE W TNESS: That may be what they are 13: 41

saying. | -- to be honest with you, I am not sure. 13: 41

I haven't spent the tinme studying the claim But 13: 41

there is certainly a user-specified setting for the 13: 41

upper limt, which in some way is intended to be 13: 41

related to the power that they can extract fromthe 13: 41

wal | socket. | -- in some other disclosed usages. 13: 41

| mean, | don't think it always has to be 13: 41

that. It could be that they're -- it's sinply 13: 41

related to the maxi mum power that could be consuned 13: 41

by the power supply inside the device, but they 13: 41

certainly do talk about relating it in sonme 13: 41

circunstances to a wall socket. 13: 41
111
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BY MR, BROWN: 13: 41
Q Unh-huh. And in particular to a user 13: 41
defined val ue associated with that wall socket's 13: 41
avail abl e power in claim12? 13: 41
MR. TUNG  Obj ecti on. 13: 41
THE WTNESS: Well, they certainly do 13: 41
di scl ose that at least in claim12. | don't recall 13: 42
if they do it elsewhere in the specification. 13: 42
BY MR BROWN: 13: 42
Q Yeah. Let ne take you to Colum 5, 13: 42
Line 20 -- 21 to 25. You know, here it tal ks about 13:42
the [as read]: 13: 42
"...constant value may be associ ated 13: 42
with an approxi mately maxi num power 13: 42
that can be reliably consunmed by the 13: 42
conmputer system froma power outl et 13: 42
into which the systemis plugged before 13: 42
the outlet's fuse or circuit breaker 13: 42
trips.” 13: 42
Ri ght ? 13: 42
A Yes. Yeah. 13: 42
Q And so that is consistent with your 13: 42
interpretation of the power delivery specification 13: 42
of the outlet being kind of that avail abl e power 13: 42
that the outlet can provide before the fuse breaks; 13: 42
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right? 13: 42
A | think the maxi num power is the -- is in 13: 42

this situation a reasonably good synonym for 13: 42
avai | abl e power. 13: 43
Q Now, the Kling reference in general is 13: 43
directed to m nimzing power consunption by use of 13: 43
these thresholds; right? 13: 43
A. | don't believe that that's quite 13:43
accurate. |It's directed to not exceeding an unsafe 13: 43
power consunption. And within that context, not 13: 43
bei ng overly puni shing when you tenporarily get into 13: 43
a bad context. 13: 43
Q Got it. 13: 43

So maybe it would be better to say Kling 13: 43

relates to power nmanagenent; that's a little nore 13: 43
accept abl e? 13: 43
A. | think it definitely does relate to power 13:43
managenent, yes. 13: 43
Q And nonitoring the power consunption in 13: 43

the way that Kling does, that's -- that has 13: 43
application to -- and use in rultiprocessor systens; 13: 44
right? 13: 44
MR. TUNG  Obj ection. Vague. 13: 44

THE WTNESS: It -- | guess it may. 13: 44

Frankly, | don't know of anybody who inplenents 13: 44
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Kling, but in theory, it nay. Maybe people do. | 13: 44
sinply don't know. 13: 44
BY MR, BROWN: 13: 44
Q Do you -- whether or not they are 13: 44

i npl enenting all of Kling, there's -- the idea of 13: 44
havi ng sort of power limt thresholds like Kling 13: 44
descri bes, that wasn't a... 13: 44
Are you okay? 13: 44

A Oh. Yeah. Sorry. Just getting a little 13: 44
tired. 13: 45
Go ahead, pl ease. 13: 45

Q OCkay. The -- the idea of having power 13: 45
limt thresholds |ike Kling, that's sonmething that 13: 45
was al ready known to people of ordinary skill in the 13: 45
art at the time of the '605 and '047 patents; right? 13: 45
MR. TUNG Object to the form 13: 45

THE WTNESS: | would agree with that. 13: 45

For exanple, you know, when | -- | plug ny PC power 13: 45
inmy laptop into the wall, there is a fuse in 13: 45
there, and that is there to make sure | don't exceed 13: 45
some power limt. 13: 45
| wouldn't be surprised if there's also a 13: 45

simlar fuse inside the conputer itself. 13: 45
BY MR. BROWN: 13: 45
Q Okay. Let nme give you -- let ne put in 13: 45
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anot her exhibit. This will be Bhatia. 13: 45
(Deposition Exhibit 4 was marked for 13: 45
Identification and is attached hereto.) 13: 46

BY MR. BROWN: 13: 46

Q Shoul d be up, and while you are grabbing 13: 46

it, 1"l'l note for the record, Bhatia is Exhibit 4. 13: 46

It's US Patent 6,535,798, which we'll refer to as 13: 46

the "Bhatia reference” which is B-HA-T-1-A 13: 46

A Al right. | have it open. 13: 46

Q G eat. 13: 47

If we go to -- just a couple of things on 13: 47

Bhatia. If we go to Colum 4 at Line 21 to 24. 13: 47
A Al right. 13: 47

Q Li ke Kling, Bhatia also discloses 13: 47

throttling a processor in order to -- well, let nme 13: 47

not bring Kling into it. WelIl -- sorry. Let nme ask 13: 47

it this way. 13: 47
Bhatia discloses at Colum 4 the ability 13: 47

to throttle a processor's frequency in order to put 13: 47

it into a reduced power node; is that right? 13: 47

A Yes. In this passage, Bhatia discloses 13:48

that they can throttle the processor by, in essence, 13: 48

stopping it from doi ng anyt hi ng. 13: 48

Q Uh- huh. And the idea of putting one or 13: 48
nore processors in a nultiprocess systeminto | ow 13: 48
Page 159
Veritext Legal Solutions
866 299-5127

INTEL - 1051
Page 159 of 250




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

William Mangione-Smith - February 18, 2021

power node, that was -- that was not a novel concept 13: 48
to a person of ordinary skill in the art; right? 13: 48
MR. TUNG CObject to the form 13: 48
THE W TNESS: The notion at the tinme of 13: 48
the invention of putting a processor -- certainly an 13: 48
i ndi vi dual processor into sonme sort of | ow power 13: 48
state was wel | - known. 13: 48
| suspect that there are exanpl es of 13: 48
putting multiple processors in a |low power state was 13: 48
al so in use. 13: 48
BY MR, BROWN: 13: 48
Q Okay. And then if we go to the bottom of 13: 48
Colum 3 of Bhatia, the colum to the left, there's 13: 48
a reference there to [as read]: 13: 48
"I'n addition, thermal nmanagenment in 13: 49
the system 10 may be perforned 13: 49
| ndependently for nultiple thermal 13: 49
zones. " 13: 49
Do you see that? 13: 49
A Yes, | do. 13: 49
Q VWhat are "nultiple thermal zones"? 13: 49
A VWhat | believe they are referring to is, 13: 49
for exanple, you could have the -- you know, system 13: 49
nmenory be one zone, maybe a processor is another 13: 49
one. |If there is the ability to nmeasure tenperature 13: 49
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t here, maybe the graphics processor woul d be anot her 13: 49
zone. So these are -- these are separate physical 13: 49
portions of the system 13: 49
Q Uh-huh. So it's envisioning that you 13: 49
could have multiple -- nultiple tenperature sensors 13: 49
on the device that are neasuring different zones? 13: 49
MR. TUNG Object to the form 13: 49
THE WTNESS: | would say that if the 13: 49
device is an entire | aptop, for exanple, they 13: 49
certainly are disclosing that you could have 13: 49
multiple tenperature sensors in the |aptop that 13: 50
nmeasure tenperature at different physical parts of 13: 50
the system at the sane tine. 13: 50
BY MR BROWN: 13: 50
Q Okay. Let nme take you back to Exhibit 1, 13: 50
which is Nicol. It's been a little while since we 13: 50
tal ked about Nicol so... 13: 50
A Al'l right. 13: 50
Q And | want to take you to the discussion 13: 50
of Figure 2 on -- sorry -- on Colum 5, Line 23 it 13:51
says [as read]: 13:51
"The Figure 2 system uses the 13: 51
operating systemto react to variations 13:51
in the systemload. As nore tasks are 13:51
entered into the "to-do' list, the 13:51
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operating system of PE 100 conputes the 13:51

correct way to bal ance the additi onal 13:51

conmput ational requirenments and 13: 51

all ocates the tasks to the processors. 13: 51

It then conmputes the required operating 13:51
frequency. " 13:51

Do you see that? 13:51

A. Yes, | do. 13: 51

Q And so when it tal ks about conputing the 13: 51
requi red operating frequency, what -- when nore 13:51
tasks enter the to-do list, what that is talking 13: 52
about is how to handl e the additional conputational 13: 52
requi renents that have been added to that PE;, right? 13:52
MR. TUNG  Obj ecti on. 13: 52

THE WTNESS: Well, let ne first say that, 13: 52

as we tal ked about in the previous deposition, | 13: 52
think if there is fundanmental aspects, the phrasing 13: 52
at least, that are incredibly difficult. 13: 52
But certainly their desire is to conme up 13: 52

with the best possible schedul e. 13: 52
So yes, they are deternining that perhaps 13: 52

you had a PE that was | oaded at -- had a 50 percent 13: 52
load on it and nowit's at a 100 percent, and they 13: 52
m ght conclude, "Well, | should dial up the clock 13: 52
frequency to a 100 percent of what it could do as 13: 52
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wel | . " 13: 52
BY MR, BROMN: 13: 52
Q Okay. And then how would you -- well, 13: 53
let's try -- 13: 53
How do you neasure that |oad that we are 13: 53

tal ki ng about ? 13: 53
MR. TUNG  Objection. Vague. 13: 53

THE WTNESS: It is vague. In the context 13: 53

of Nicol as we -- excuse nme -- as we tal ked about, 13: 53
in the sense that -- well, first of all, when he 13: 53
expands it beyond tasks that have known bounded 13: 53
conmput ati on. 13: 53
But even setting those aside, it's a 13:53

little hard to know -- we tal ked about this issue 13: 53
before. Is it -- is it that a task needs to 13: 53
conplete by a certain period of tine? Probably. 13: 53
It's at | east part of that. 13: 53
Is it also related to how nmuch conputation 13:53

is likely needed to be done to acconplish that? 13: 53
Ri ght . 13: 53
So | have got a long delay -- | got a 13: 53

short day with very, very little conputation, I 13: 54
m ght say, "Well, the load is very light." 13: 54
If | have got a |ong delay, but | got a 13: 54

huge amount of conputation, | m ght say, "OCh, the 13: 54
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| oad is very heavy." 13: 54
BY MR. BROWN: 13: 54
Q Uh- huh. 13: 54

A Ni col doesn't really, in nmy mnd, deal 13: 54

with what | oad really neans, which at sonme |evel of 13: 54
abstraction is not unreasonable. It -- the load is 13: 54
what they can service, and if they understand what 13: 54
that is, they try to optimze the systemfor it. 13: 54
But in practice, it could nean a nunber of different 13: 54
t hi ngs. 13: 54
BY MR, BROWN: 13: 54
Q Yeah. Okay. Well, let's -- let's just 13: 54

use the term"load" then and -- and let nme ask you 13: 54
t his: 13: 54
If we -- if we add, say, 1 percent load to 13: 54

one of the PEs, like 1 percent of... 13: 54
Are you with me on that? |Is that okay? 13: 54

A. Yeah. 13: 54

Q I s the neasurenent okay? 13: 54

A Yep. Sonething very small. 13: 54

Q Okay. Right. 13: 55

So we add sonething very small to the PE, 13: 55

are we going to always see an increase in the 13:55
frequency of that PE? 13:55
MR. TUNG  Objection to the form 13: 55
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THE WTNESS: Yes, so it depends. 1In the 13:55
system di sclosed in Figure 2, as we tal ked about, 13: 55
they -- they largely try to tune things to be right 13: 55
on the razor's edge. 13:55

So if you add that 1 percent to the PE 13: 55
that is the nost utilized, I would expect that their 13:55
little controller will adapt and raise the clock 13:55
frequency and raise the voltage. 13: 55

I f you happen to assign that 1 percent to 13: 55
one of the under-utilized PEs, you would not see 13:55
t hat . 13: 55

In the case of a Figure 4, where you are 13: 55
controlling the voltage and cl ock i ndependently for 13:55
each one of the PEs, | would expect that if you add 13: 56
sone | oad, regardless of how small it is, they think 13: 56
they are going to fine-tune the systemto exactly 13: 56
accommmodate that in the load, so it's overbroad. 13: 56
BY MR. BROWN: 13: 56

Q And so even -- so let's nake it even 13: 56
smal l er then. Like we talked about a 1 percent 13: 56
i ncrease. 13: 56

If this gets down to, |ike, 1/100th of an 13: 56
i ncrease, just sone absolutely, very m ninmm 13: 56
additional tasks that is being added on to the 13:56
heavily | oaded PE, are we going to -- you are saying 13: 56
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that Nicol will attenpt to make a correspondi ng 13:56
frequency change for even those nobst mnute 13: 56
i ncreases? 13: 56
MR. TUNG CObject to the form 13: 56

THE WTNESS: | am saying that what | 13: 56
understand Nicol to disclose, yes, it would nake 13: 56
m nute changes. But as we tal ked about, in any sort 13: 56
of a neasurenent system there is -- you can never 13: 56
get a preci se neasurenent. 13: 56
So at sonme point, the load that you wll 13: 57

have added will be -- could be so small that it nay 13: 57
not be nmeasurable by the controller. | just don't 13: 57
know. 13: 57
BY MR BROWN: 13: 57
Q Yeah. Well, and maybe anot her exanple -- 13: 57

and | think this is consistent with what we tal ked 13: 57
about early. 13: 57
Anot her exanple could be that a person of 13: 57

ordinary skill in the art inplenmenting Nicol could 13: 57
deci de as a basis of those standard design 13: 57
principles that we di scussed, you know, "I amonly 13: 57
going to increase frequency for a certain size of 13: 57
task, and if it's below that threshold, | amjust 13: 57
going to | eave the frequency the way it is.” 13: 57
That's a possible inplenmentation; right? 13: 57
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MR. TUNG  Cbject. Inconplete 13: 57

hypot heti cal . 13: 57
THE WTNESS: | think that in principle 13: 57

under such a hypothetical situation a person could 13: 57
do al nost anything. They certainly could do that. 13: 57
You know, | think it teaches agai nst 13: 57

what -- | think Nicol teaches against that, but we 13: 57
have tal ked about -- | think Nicol is in many ways 13: 57
aspirational: "You should try to do this," but you 13: 58
probably wouldn't carry it out exactly that way. 13: 58
BY MR, BROM: 13: 58
Q Right. Right. So a person of ordinary 13: 58
skill in the art would -- reviewing N col could 13: 58
think or probably likely would think that, "All 13:58
right. 1'mnot going to make these frequency 13:58
changes on every single new task. [I'mgoing to wait 13: 58
for only the inportant bigger changes before | start 13: 58
changi ng frequency"; right? 13: 58
MR. TUNG  Sane objecti on. 13:58

THE WTNESS: | think the way Nicol 13: 58

di scl oses that controller that we were just talking 13: 58
in particular makes it harder to reach such a 13:58
concl usion, because that controller is taking into 13:58
account the load that it sees and doing fine-tuning 13: 58
based on the critical paths. 13: 58

Page 167
Veritext Legal Solutions
866 299-5127

INTEL - 1051
Page 167 of 250




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

William Mangione-Smith - February 18, 2021

So it seens to ne that that's sort of off 13:58

and running and doing its own thing, but -- but I 13: 58
think if that -- if a different control algorithm 13: 59
was i nplenmented |ike running in software, a decision 13: 59
could certainly be nade to not inmmediately respond 13: 59
to every instantaneous situational change. 13: 59
BY MR. BROWN: 13: 59
Q Got it. 13: 59

So at | east a person of ordinary skill in 13: 59

the art | ooking at Nicol had in his tool box a 13: 59
control algorithmthat would not i mediately respond 13: 59
to every instantaneous change to the processor | oad, 13: 59
is that right? 13: 59
MR. TUNG  (Object to the form of the 13: 59

guesti on. 13: 59
THE WTNESS: | think if it's the tool box 13: 59

wit |arge absolutely. The notion of hysteresis in 13: 59
sone sense is closely related to that. 13: 59
You know, it's a matter of how to 13: 59

i ncorporate it into what Nicol is actually disclosed 13: 59
and whatever is the essence of Nicol if we draw a 13: 59
box around that. 14: 00
BY MR BROWN: 14: 00
Q Okay. And let nme just -- alittle bit 14: 00

nore on that. 14: 00
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The -- when -- in N col we tal k about 14: 00

assigning tasks to PEs. Those tasks conprise a 14: 00
series of instructions; right? 14: 00
A | think that in general it's understood 14: 00

that those tasks would be conpiled software for 14: 00
progr ammabl e processor of some sort. In which case, 14: 00
they are typically instructions that are executed in 14: 00
t he sequence. 14: 01
So the reason why | ambeing a little bit 14: 01

careful with that is the -- the issue of "Dehan" has 14: 01
been brought in. And in nmy mnd, Dehan, he may 14: 01
refer to themas instructions sone of what he does, 14: 01
but | do think it is fundanentally different. 14: 01
Q | gotcha. And so -- excuse ne. 14: 01

So in Nicol's PEs -- I"'mnot -- |'m not 14: 01

aski ng about Dehan, and | understand you are not 14: 01
intending to coment on it. 14: 01
In Nicol's PEs, the instructions -- it has 14: 01

a series of instructions that are sitting in -- 14: 01
likely in an instruction queue, and those 14: 01
i nstructions are executed sequentially; right? 14: 01
MR. TUNG  Qbj ecti on. 14: 01

(Si mul t aneously speaking.) 14: 01

THE WTNESS: It may be. As we talked 14: 01

about, | think it -- | think it's certainly 14: 01

Page 169
Veritext Legal Solutions
866 299-5127

INTEL - 1051
Page 169 of 250




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

William Mangione-Smith - February 18, 2021

envi si oned, a person reading it, that the PEs coul d 14: 01
be DSPs. 14: 01
And when | say "DSPs," sonetinmes they 14: 01

are -- they're fixed hardware that does one thing, 14: 02
but -- but | really was referring to sonething 14: 02
programmable with an instruction set that will take 14: 02
in a programwitten, you know, |arge set of 14: 02
instructions that have some order and go through 14: 02
them 14: 02
The notion of an instruction buffer inside 14: 02

a programmabl e processor was known, but | don't 14: 02
think that that was necessarily fundanental to, you 14: 02
know, having a processor, for exanple. 14: 02
But there are plenty of processors that 14: 02

don't have instruction buffers of any sort. 14: 02
MR. TUNG So | just want to confirm you 14: 02

got ny objection in the |ast question? Is it -- we 14: 02
got mxed up a little bit. 14: 02
MR. BROMN: [It's in the record. 14: 02

MR. TUNG = Okay. 14: 02

BY MR. BROWN: 14: 02
Q Okay. The -- solet me -- it's not -- 14: 02

wi t hdr awn. 14: 02
It's not unreasonable that a person of 14: 02

ordinary skill in the art |ooking to inplenment Nicol 14: 02
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and its PEs would use an instruction buffer to store 14: 03
t hat queue of instructions; right? 14: 03
MR. TUNG  CObjection. Form 14: 03

THE WTNESS: MW -- let nme rephrase that 14: 03

and see if it gets to your point. 14: 03
It's not unreasonable that a person of 14: 03

ordinary skill in the art at the time of invention 14: 03
| ooki ng at Ni col m ght consider using a processor 14: 03
that has an instruction buffer. 14: 03
For the npbst part, the details in the 14: 03
instruction buffer are like just way outside of the 14: 03
concerns that that sort of a designer would -- would 14: 03
i mgi ne. They buy a processor: It has one, it 14: 03
doesn't. 14: 03
BY MR, BROWN: 14: 03
Q Got it. Got it. 14: 03

And -- and so when -- when a PE -- a PE's 14: 03

load is in part reflected by the nunber of 14: 03
instructions and -- and the content of the 14: 03
instructions that are -- that are in that 14: 03
instruction buffer; is that right? 14: 04
MR. TUNG Qbjection to the form 14: 04

THE WTNESS: No. | wouldn't say that for 14: 04

a -- for a couple of reasons. 14: 04
Oftentimes, one of the nost heavily | oaded 14: 04
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processors is one that is sinply junping around all 14: 04
the time, and it -- it's not logically foll ow ng 14: 04
much of any -- linear sequence. |t is a sequence of 14: 04
instructions, but not a |linear sequence. 14: 04
In which case, there will tend to be very 14: 04

few, if any, instructions in the instruction buffer, 14: 04
but it still mght be heavily | oaded. 14: 04
Simlarly at least in the context of 14: 04

Nicol, there may be a task on there that really is 14: 04
just one gigantic |linear sequence of instructions 14: 04
that Nicol fromtheir point of view would say, "This 14: 04
is a very low |load task; it doesn't require nuch,"” 14: 04
and yet the instruction buffer m ght be maxed out 14: 04
t hroughout its entire execution. 14: 04
BY MR, BROWN: 14: 05
Q So it's not -- it's the nunber of 14: 05
instructions in the -- in that instruction queue are 14: 05
not al ways going to be a neasure of the |oad of that 14: 05
PE. 14: 05
I s that what you are saying? 14: 05

A | think I am going broader, and sayi ng 14: 05

it's not a neasure of the |load at all. 14: 05
Q Well, so -- maybe | m sunderstood it. It 14: 05
sounds |ike there are -- there are circunstances 14: 05
where it could be; right? 14: 05
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Let's take -- let's take an edge case, and 14: 05

then we can nove up fromit. But if we had -- let's 14: 05
say we have a three PE system and we had only one 14: 05
task to assign, and so we assign that task to PE 1, 14: 05
and that task included a nunber of instructions. 14: 05
If you were to conpare the instruction 14: 05

gqueues of all three PEs, the nopst heavily | oaded one 14: 05
in that circunstance would be the one with the nost 14: 05
instructions in the instruction queue; right? 14: 05
MR. TUNG  Cbject to the form 14: 06

THE WTNESS: | think it's true that you 14: 06

can have the nost heavily | oaded one correspond to 14: 06
the one that -- I'msorry. The nost heavily -- 14: 06
It's true that -- that it can be the case 14: 06

that the PE with the heaviest |oad al so has the 14: 06
| ar gest occupancy in the instruction buffer. 14: 06
But it's also true that the exact opposite 14: 06

could be the case, and I -- | just don't think there 14: 06
is any useful relationship between the two. [It's 14: 06
appl es and oranges. 14: 06
BY MR. BROWN: 14: 06
Q Okay. And so going through -- if we 14: 06

are -- let's assune -- 14: 06
Let's just start tal king about one PE, 14: 06

whose frequency is being set only by its load. It's 14: 06
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the -- it's the heaviest |oaded so it's -- it's 14: 07
gui ding the frequency of the device. 14: 07

When that PE is in the process of 14: 07
executing its task, nmeaning maybe it's about 14: 07
50 percent through one task, do we -- does Ni col 14: 07
reduce the frequency of that device in response to 14: 07
the fact that it's gotten through part of its |oad 14: 07
so it isn't technically as heavily | oaded? 14: 07

MR. TUNG  CObjection. Inconplete 14: 07
hypot heti cal . 14: 07

THE W TNESS: | don't think Nicol 14: 07
di scl oses changi ng any settings based on a 14: 07
particul ar task being sone fraction of the way 14: 07
conpl et ed. 14: 07

Now, it's possible that if -- that if 14: 07
there are two tasks on that nost heavily | oaded PE, 14: 07
naturally one of them may be hal fway down, the other 14: 07
one may finish, and as a result, N col could 14: 08
respond. 14: 08

But -- but | think you were sinply 14: 08
referring to a sinpler situation where there is one 14: 08
task on one PE; it gets hal fway done; does Ni col 14: 08
make a change. And | don't think there is any 14: 08
di sclosure. | don't think it does. 14: 08
111
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BY MR, BROWN: 14: 08
Q Ri ght . 14: 08

So when we are | ooking at sonething |ike 14: 08

Figure 3, it -- as the task is being executed 14: 08
t hrough -- wherever it was that drove it up to 14: 08
140 negahertz, so as the task is being executed, the 14: 08
| evel of granularity at which Ni col teaches to 14: 08
respond to load is really on a task-by-task basis, 14: 08
not on sonethi ng nore granul ar. 14: 08
Does that seemright? 14: 08

MR. TUNG  (Object to the form 14: 08

THE WTNESS: | think it's on the basis of 14: 08

all of the tasks that are running at a particular 14: 09
i nstance. So not just one of them but whatever is 14: 09
assigned to that PE. Could be nultiple. 14: 09
But yeah, it's not on the basis of how far 14: 09

we are close to conpleting one of those tasks. 14: 09
BY MR. BROWN: 14: 09
Q Ri ght . 14: 09

So as -- even though these -- the PE, 14: 09

let's just talk -- just focusing on one PE and one 14: 09
t ask. 14: 09
Even though the PE is -- you know, gets 14: 09

hal fway through the task and is ostensibly 14: 09
50 percent |ess |oaded than it was before, N col 14: 09
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isn't going to make frequency changes to that PE 14: 09
until that entire task is conplete; right? 14: 09
MR. TUNG Object to the form 14: 09

THE W TNESS: That's consistent with ny 14: 09

under standi ng of Nicol, with the caveat that | am 14: 09
assumng in this question and the past series, we're 14: 09
really just tal king about what they talk about in 14: 09
Figure 2 which is, "you have got all these tasks, 14: 10
t hey have got a fixed load, and we're going to 14: 10
manage that." As opposed to "we have got these 14: 10
random w ld task that conme in." 14:10
So yeah. So under -- under that notion 14: 10

that | have got sone nodel of |oad assigned to each 14: 10
of the tasks, but each of the tasks that I'm 14: 10
currently running, | don't see anything in Nicol 14: 10
that says, "Well, | am hal fway done. Change the 14: 10
system" It's just waiting until you are conpletely 14: 10
done. 14: 10
So the -- they only discuss their -- yeah. 14: 10

They only di scuss thinking about the | oad on the 14: 10
systemuntil you are conpletely done. 14: 10
BY MR. BROWN: 14: 10
Q Right. Right. 14: 10

So it's -- it's Nicol's adjustnent of 14: 10

frequency is not always linearly responsive to the 14: 10
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anount of load left on a PE. It waits until it 14: 10
finishes the task before it makes that 14:10
det erm nati on. 14: 11
A Frankly, | wouldn't phrase it that way at 14: 11

all. Their notion is that the |load is associ ated 14: 11
with task. And if they are hal fway done with the 14: 11
task, the load is the sanme. As it was at the 14: 11
beginning. As it was at the end. 14: 11
The | oad of the task is sonething that 14: 11

allows themto calculate what the desired clock rate 14: 11
is so the task just finishes. WelIl, if they are 14: 11
hal fway and they say, "Well, half the |oad is gone,"” 14: 11
| would presune they would naturally be inclined to 14: 11
reduce the clock frequency, at which point they 14: 11
would m ss their deadline. The load is the sane. 14: 11
It hasn't changed. 14: 11
Q Right. Right. 14: 11

So the -- yeah, so it's really that the 14: 11

| evel of granularity at which N col has -- is going 14: 11
to neasure load is on a task-by-task basis. Nothing 14: 11
nore granul ar than that. 14: 11
A Yes. That -- that's the only thing | see 14: 11

di scl osed. 14: 11
Q And then you had nentioned this -- that -- 14:12

you know, when we were tal king about Figure 3 14:12
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earlier, we tal ked about what happens if additional 14:12
smal | tasks are added, and your position is -- | 14:12
think your position was, every new task that is 14: 12
added w Il require changing the frequency -- 14:12
could -- well, let ne rephrase that. 14:12
In a circunstance where we are working -- 14:12

we're on the tent pole PE, we're on the highest 14:12
| oaded PE, every new task that is added will result 14: 12
in a corresponding frequency change no matter how 14:12
| arge or small; right? 14:12
A That's ny understandi ng of what Ni col 14:12

di scl oses. Wth, again, the caveat that you can 14:12
only increase it to the maximum |If you are at the 14:12
max and you throw sonmething else on, | expect it 14:12
won't change. 14:12
Q Yeah. And -- and | think the -- | think 14: 12

you testified that the -- if we are working on -- 14: 13
Let's say we are working at one task at 14: 13

120 nmegahertz, and then additional tasks are added 14: 13
that require that PE to increase its frequency to, 14: 13
say, 125, 130. That increase you are saying wll 14: 13
occur while we are working on that original task; 14: 13
right? 14: 13
A Yeah. That's -- that's ny understandi ng. 14: 13

If you are -- for exanple, in Figure 3 14: 13
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where it starts out at 70 negahertz, | don't recall 14: 13
t hem sayi ng there were no tasks running them 14: 13
Per haps there were. 14:13
And so -- but a new task canme in and was 14: 13

added to it. And the first one keeps going, and the 14: 13
new task causes the frequency and the voltage to 14: 13
i ncrease. 14:13
Q But isn't this going to increase -- isn't 14: 13

this going to introduce -- because of the way that 14: 13
Nicol is doing this step function and frequency, 14: 14
isn't this going to introduce a delay every tinme we 14: 14
need to increase the frequency? 14: 14
A Well, it depends. For exanple, there -- 14: 14
there are a nunber of systens that are designed such 14: 14
that -- and this is nore common back in years, which 14: 14
recogni zed, "Well, look, if I am changing the clock 14: 14
frequency in the internediate zone, it's not 14: 14
reliable.” So I think that m ght be what you are 14: 14
getting at. 14: 14
It m ght be the case that if a second task 14: 14

cones in, and | need to increase a clock frequency, 14: 14
that may cause a stall on the first one. 14: 14
But it's not -- it's nore and nore common, 14: 14

and it is certainly not unheard of that while the 14: 14
clock frequency is changing, it still is reliable. 14: 14
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So it's getting faster, but you can keep the first 14: 14
task running. N col really is silent on issues like 14: 14
t hat . 14: 15
Q Ri ght . 14: 15

So -- okay. So there are circunstances in 14: 15

whi ch changing the frequency while a task is 14: 15
running -- or being executed, nay be -- create 14: 15
not-reliable or unreliable results; right? 14: 15
A | woul d assune given the goals and the 14: 15
context of Nicol that they intend that not to be the 14: 15
case. 14: 15
And, for exanple, if | have a system 14: 15

where, when | increase the frequency, | have to 14: 15
stall anything that is running, | can try to take 14: 15
that into account. 14: 15
And it may be the case that | may put off 14: 15

starting that second task because naybe | know t he 14: 15
first task is just about ready to finish, but that 14: 15
stall will make it mss its deadline. 14: 15
O -- or maybe the first task just got 14: 15

started and the stall will delay things, but the 14: 16
hi gher clock rate neans it will get done faster. 14: 16
Q Yeah. 14: 16

A | mean, it's a fairly sinple scheduling 14: 16
system so you could play around with a nunber of 14: 16
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possi bl e scenarios for what kind of work cones in. 14: 16
Q Yeah. So | guess -- | guess what | am 14: 16
hearing is, you know, a person of ordinary skill in 14: 16
the art |looking to inplenment this -- inplenent 14: 16
Ni col , you know, m ght have a systemin front of him 14:16
where the change in the frequency has no inpact 14: 16
what soever on running tasks -- or only a positive 14: 16
i nfl uence on running tasks, but there are 14: 16
ci rcunstances or limtations where it could -- it 14: 16
could be detrinental to increase the frequency while 14: 16
a task is running; right? 14: 16
A Yes. | believe that to be the case. And 14: 16

Ni col just doesn't get into any of the sort of 14: 16
details that would allow us to analyze that. 14: 17
Q Ri ght . 14: 17

And so if a person of ordinary skill in 14: 17

the art inplenmenting Nicol were -- were running into 14: 17
the situation where it was detrinmental to 14: 17
continually increase the frequency while a task is 14: 17
running, is one thing that he could do is to 14: 17
i mpl enent a threshold for when he will nake those 14: 17
changes and when he won't? 14: 17
MR. TUNG  CObject to the form 14: 17

THE WTNESS: Well, Nicol schedulers 14: 17
under - speci fi ed enough that they could do just about 14: 17

Page 181
Veritext Legal Solutions
866 299-5127

INTEL - 1051
Page 181 of 250




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

William Mangione-Smith - February 18, 2021

anything. They -- you know, they -- it really 14: 17
doesn't go into any of those details at all. 14: 17
BY MR. BROWN: 14: 17
Q Uh- huh. But that -- using that kind of -- 14: 17

For instance, if the person of ordinary 14: 17

skill in the art were to say, "Okay, | know I need 14: 17
to change the frequency if a | ot of new tasks get 14: 17
added, but | don't want to do it if it's just a 14: 18
smal | task because 1'll be okay, and I don't -- the 14: 18
detrinment is worse than the benefit,"” what he could 14: 18
do is he could inplenment, as we tal ked about in 14: 18
ot her circunstances, a deadband that would say, "I 14: 18
amgoing to wait to change the frequency until | 14: 18
know that | need to change it to a certain anount”; 14: 18
right? 14: 18
MR. TUNG Object to the form 14: 18

THE WTNESS: In general, | think that is 14: 18

a hypothetical that's painted the systeminto a 14: 18
domai n where Nicol just doesn't work because what | 14: 18
think are its targets for real-tine and 14: 18
m ssion-critical applications. 14:18
That being said, you know, we have tal ked 14: 18

about a hypothetical system where you change the 14: 18
cl ock frequency by 10 nmegahertz, in chunks of 14: 18
10 nmegahertz, and you -- you may know that you are 14: 18
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just over one threshold and sonehow be able to know 14: 18
that this new task won't push you to where you need 14: 18
to be in that second change. 14: 19
Well, a new task conmes in. So it's -- and 14: 19

you have decided it has to be allocated to a 14: 19
particul ar processor. | nean, it's not really a 14: 19
choice. There are -- there are two situations in 14: 19
the way the hypothetical is set up. 14: 19
Either | could put the new task on w thout 14: 19

maki ng a change and everything works fine. O the 14:19
system fails because either | don't run the new 14: 19
task, which is mssion critical, or I make the first 14: 19
task crash because | delayed it. 14: 19
So it's not really a scheduling choice. 14: 19

You -- | don't know what you do. But it's a damed 14: 19
if you do, dammed if you don't. 14: 19
BY MR. BROWN: 14: 19
Q Okay. Ckay. | gotcha. 14: 19

So let's -- |1 think | amgetting pretty 14:19

close. Can you -- can we take like a ten-m nute 14: 19
break for me to take a | ook at any notes and see 14: 20
where we are, and then cone back and see if we can 14: 20
go off the record? 14: 20
Al right. Let's go off the record. 14: 20

THE VI DEOGRAPHER: We're going off the 14: 20
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record. The tinme is 2:20. 14: 20
(Brief break.) 14: 30
THE VI DEOGRAPHER: W' re back on the 14: 30
record. The tinme is 2:31. 14: 31
MR. BROWN: All right. | have introduced 14: 31
two new exhibits. 14: 31
| have just a little bit nore, 14: 31
Dr. Mangi one. 14: 31
(Deposition Exhibit 5 was marked for 14: 31
identification and is attached hereto.) 14: 31
BY MR, BROWN: 14: 31
Q Exhibit 5 is your declaration in the '047 14: 31
petition. 14: 31
(Deposition Exhibit 6 was marked for 14: 31
identification and is attached hereto.) 14: 31
BY MR. BROWN: 14: 31
Q And Exhibit 6 is Intel's '047 Petition. 14: 31
THE REPORTER: Counsel, could you nove --
Counsel, could you put the mic a little closer to
your mouth there?
Yeah, | think that will help.
MR. BROWN: Sure. Sorry about that.
THE REPORTER: That's okay.
THE WTNESS: All right. 14: 32
111
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BY MR, BROWN: 14: 32
Q Okay. So | want -- in your -- in 14: 32
Exhi bit 5, your declaration, | want to take you to 14: 32
Par agraph 114 on Page 65, if that helps. 14: 32
A Al right. ['mthere. 14: 32
Q Okay. And on the -- basically the second 14: 32
sentence there, you have got [as read]: 14: 32
"However, in nmy opinion, Petitioner 14: 32
makes a | eap of logic and uses this 14: 32
non-di scl osure as evidence that ' N col 14: 32
is agnostic to the internal structures 14: 32
of the PE."" 14: 32
Do you see that? 14: 32
A. | do. 14: 32
Q Okay. And then there is no, you know, 14: 32
"[dot, dot, dot]" or any indication that you are -- 14: 32
you are quoting part of a sentence fromthe 14: 32
petition; right? 14: 32
A | believe | amquoting it but, perhaps, | 14: 32
wasn't. It either was a quote or was not. 14: 33
Q Ri ght . 14: 33
A. | don't -- | don't -- I"'msorry. Go on. 14: 33
Q No. No. Well, finish your sentence. 14: 33
Sorry. 14: 33
A | was just going to say, | -- | don't 14: 33
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recall when | sit here. But seeing it as a quote, 14: 33
anticipate | | ooked sonmewhere, and it's actually a 14: 33
quot e. 14: 33
Q Ri ght . 14: 33
And so if you go to Exhibit 6, which is 14: 33
the petition that you cite there. You cite the 14: 33
petition at 57. So if you go to 6, Exhibit 6, at 14: 33
Page 57. 14: 33
A Al right. ['mthere. 14: 33
Q Okay. You see that this -- and now we're 14: 33
| ooking at Intel's petition that you are quoting. 14: 33
It says [as read]: 14: 33
"Moreover, a POSI TA woul d have 14: 33
under stood that the power control 14: 33
scheme discussed in Nicol is agnostic 14: 33
to the internal structures of the PE." 14: 33
Do you see that? 14: 33
| do. 14: 33
Q So -- so Intel didn't say that all of 14: 33
Ni col is agnostic to the internal structure of the 14: 34
PE, but rather said the power control schene 14: 34
di scussed in Nicol is agnostic to the internal 14: 34
structures of the PE; right? 14: 34
MR. TUNG  Cbject to the form 14: 34
THE WTNESS: You are right. In this 14: 34
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passage it says -- which I -- which | pointed to, at 14: 34
| east this sentence, it says that the power control 14: 34
scheme in Nicol is agnostic to the internal 14: 34
structures of the PE. 14: 34
BY MR, BROWN: 14: 34
Q Yeah. 14: 34

So you didn't include that earlier phrase, 14: 34

the "power control schenme discussed in Nicol," in 14: 34
your quote; right? 14: 34
A Those words do not appear in ny quote. 14: 34

Yep. 14: 34
Q Okay. And that would have been a nore 14: 34
accurate quote fromwhat the petition said; right? 14: 34
MR. TUNG  (Object to the form of the 14: 34

guesti on. 14: 34
THE WTNESS: It would have been a nore 14: 34

ful some, sure. Yeah. 14: 35
| mean, assuming that | don't see any 14: 35

ot her passage which says literally what | -- what | 14: 35
typed, yeah, | would have preferred if | had used 14: 35
the -- a broader quote. Yeah. 14: 35
BY MR. BROWN: 14: 35
Q So you woul d have preferred if you had 14: 35
quoted that the "power control scheme discussed in 14: 35
Ni col is agnostic to the internal structures of PE"; 14: 35
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right? 14: 35
MR. TUNG  Sane objecti on. 14: 35
THE W TNESS: That -- 14: 35
MR. TUNG  Sorry. 14: 35
THE W TNESS: That woul d have been nore 14: 35
precise. | agree. Yes. 14: 35
BY MR. BROWN: 14: 35
Q Okay. And then let ne take you to 14: 35
Par agraph 91 of your declaration, and I'mgoing to 14: 35
i ntroduce a new exhibit in a nonent. 14: 35
A Al right. [I'mthere. 14: 36
Q So at Paragraph 91, you wite [as read]: 14: 36
"1 understand Professor Sechen 14: 36
acknowl edges that Nicol is devoid to 14: 36
any reference to hysteresis.” 14: 36
Do you see that? 14: 36
A | see that. 14: 36
Q And you revi ewed Professor Sechen's 14: 36
decl aration; didn't you? 14: 36
A. Yes, | did. 14: 36
Q And you know that he didn't say that 14: 36
"Nicol is devoid of any reference to hysteresis," 14: 36
don't you? 14: 36
A | don't recall he did or he didn't 14: 36
explicitly say that. 14: 36
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| think given that the issue of hysteresis 14: 36

was bei ng discussed, not bringing it up in the 14: 36
context of N col is acknow edgenent that it doesn't 14: 36
exi st there if you are going off |ooking for 14: 36
sonething. But it certainly is possible, if we |ook 14: 36
at the passage. 14: 36
He didn't say, "I acknow edge that 14: 36
hysteresis is not discussed in Nicol." 14: 37
Q Okay. So | have marked Exhibit 7, and 14: 37
we'll go look at his declaration. 14: 37
(Deposition Exhibit 7 was marked for 14: 37

I dentification and is attached hereto.) 14: 37

BY MR. BROWN: 14. 37
Q VWhil e you are pulling that up, Exhibit 7 14: 37

is Dr. Sechen's declaration in support of Intel's 14: 37
deci sion on the '047 patent, which is dated -- well, 14: 37
| don't have the date. It's Exhibit 10 -- 1001 to 14: 37
the -- to the Intel petition on the '047. 14: 37
| want to take -- you cite there as to -- 14: 37

as support for this statenment that Dr. -- that 14: 37
Prof essor Sechen acknow edges that Nicol is devoid 14: 37
of any reference to hysteresis. You cite to 14: 37
Par agraph 200. 14: 37
Do you see that? 14: 37

A. Yes. 14: 37
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Q Okay. So I'll give you a second to read 14: 37

Par agraph 200 in Exhibit 7. 14: 38
A | see that. 14: 38

Q And you see that, in fact, what you said 14: 38

in -- about Professor Sechen's acknow edgenent was 14: 38
conpl etely inaccurate; right? 14: 38
MR. TUNG Object to the form 14: 38

THE WTNESS: No. | think it's actually 14: 38

conpl etely accurate. 14: 38
He specifically did not say that it's in 14: 38
accordance with hysteresis or even hysteresis 14: 38
characteristics. He said he is |ooking for 14: 38
hyst er esi s. 14: 38
And he says that this vague statenent, it 14: 38

is [as read]: "...in accordance with a hysteresis 14: 38
characteristic.” 14: 38
Now, as we've discussed, hysteresis is 14: 38

kind of a conplicated thing to define. So a 14: 39
hysteresis characteristic could be when | change an 14: 39
i nput, an out put changes. 14: 39
BY MR. BROWN: 14: 39
Q Okay. Let nme -- I'msorry. You are still 14: 39

goi ng? 14: 39
A No. | suggested | was still going but I 14: 39
amnot. Sorry about that. 14: 39
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Q Okay. 14: 39
A The delay with the video is a little 14: 39
awkwar d. 14: 39
Q Okay. Let's read the |ast sentence of 14: 39
Par agraph 200 of Professor Sechen's declaration. He 14: 39
writes [as read]: 14: 39
"It should be noted that the 14: 39
'047 patent specification is devoid of 14: 39
any description of a hysteresis 14: 39
characteristics.” 14: 39
Do you see that? 14: 39
A. Yes. | see that. 14: 39
Q He -- he is acknow edgi ng that the 14: 39
'047 patent is devoid of any description of 14: 39
hysteresis; correct? 14: 39
A He i s acknow edging that in his opinion 14: 39
the '047 specification is devoid of any description 14: 39
of a hysteresis characteristic. 14: 39
Q Okay. That sentence does not say that 14: 39
Ni col is devoid of any description of a hysteresis 14: 40
characteristic, does it? 14: 40
A | mean, it says what it says. But it 14: 40
certainly doesn't literally -- that sentence does 14: 40
not literally refer to Nicol. 14: 40
Q And he doesn't -- he never actually 14: 40
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acknowl edges. Because you use the word 14: 40
"acknow edges"” here. You don't say "he inpliedly 14: 40
admts." You don't say "he doesn't contest." You 14: 40
say he "acknow edges that Nicol is devoid of any 14: 40
reference to hysteresis.” That is not what this 14: 40
sentence says. 14: 40
Do you agree with ne on that? 14: 40

A. That - - 14: 40

MR. TUNG  Object to the form of the 14: 40

guesti on. 14: 40
THE WTNESS: Well, the final sentence 14: 40

doesn't refer to Nicol at all. 14: 40
But in my opinion, what | cited to is 14: 40

Par agraph 200. And Paragraph 200, | think, arguably 14: 40
i nherently acknow edges that, given that he was 14: 40
| ooking for it. 14: 40
And | -- | will certainly agree that 14: 40

"acknow edges"” was maybe not the best word to 14: 41
choose, but | think that a person of ordinary skill 14: 41
in the art looking at this, saying, "He is | ooking 14: 41
for hysteresis, he is looking at Nicol, he says it's 14: 41
got characteristics of it" -- which, to ne neans 14: 41
it's not hysteresis -- he is inherently saying it's 14: 41
not there. 14: 41
That's just ny reading of it. It's for 14: 41
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well, that's just ny reading of it. 14: 41
BY MR. BROWN: 14: 41
Q Okay. Your read of a sentence where 14: 41
Prof essor Sechen says [as read]: 14: 41
"I'n my opinion, a POSITA woul d have 14: 41
appreci ated that Nicol discloses the 14: 41
system of claim6 adapted to 14: 41
subsequently reduce the clock frequency 14: 41
I n accordance with a hysteresis 14: 41
characteristic,"” 14: 41
Your interpretation of that sentence is 14: 41
that he is acknow edging that Nicol doesn't disclose 14: 41
hyst eresis? 14: 41
A Yes. 14: 42
MR. TUNG  Cbject to the form 14: 42
THE WTNESS: O herwi se he woul d have said 14: 42
"Here's where it is." 14: 42
Not only did he not say that there is 14: 42
hysteresis there, he says that there is a 14: 42
hysteresis -- "a hysteresis characteristic.” 14: 42
Actually, he doesn't -- he doesn't even 14: 42
show where a hysteresis characteristic is disclosed. 14: 42
He just says a POSI TA woul d have understood that 14: 42
there is a hysteresis characteristic. 14: 42
Not -- as | said, | agree with you in 14: 42
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retrospect. Maybe "acknow edges” was not the best 14: 42
word to choose. But | think it's conpletely clear 14: 42
that he knows that there is no disclosure, and he is 14: 42
saying there is no disclosure. 14: 42
BY MR, BROWN: 14: 42
Q Yeah, that's your read fromreading his 14: 42
declaration. You feel -- | just want to be super 14: 42
cl ear about this. 14: 42
You feel very confortable with saying, 14: 42

under oath, in this -- in this declaration that 14: 42
Prof essor Sechen's decl arati on acknow edges t hat 14: 42
there is no -- that "Nicol is devoid of any 14: 43
reference to hysteresis"? 14: 43
You believe that is a true statenent under 14: 43

oath; is that correct? 14: 43
MR. TUNG  Counsel, you have asked this 14: 43

gquestion three or four tinmes. |It's been about 14: 43
12 mnutes. |It's been asked and answered. 14: 43
"Il let himanswer the question. But can 14: 43

we nove on, please. 14: 43
MR. BROWN: M. Tung, your speaking 14: 43

obj ection is inappropriate particularly at this 14: 43
nmonment . 14: 43
MR. TUNG  Your -- your repeated 14: 43
guestioning on the sanme thing and badgering the 14: 43
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witness is also inappropriate. It's tinme that I
speak up because | have been letting this go w't
very little objection along the way.
BY MR. BROWN
Q The question is pending, Doctor
THE WTNESS: Could you read it back
pl ease, Court Reporter.
THE REPORTER: Readback. One second.
(The follow ng record was read:

"QUESTI ON: Yeah. That's your read
fromreading his declaration. You
feel -- | just want to be super clear
about this.

"You feel very confortable with
saying, under oath, in this -- in this
decl aration that Professor Sechen's
decl aration acknow edges that there is
no -- that 'Nicol is devoid of any
reference to hysteresis'?

"You believe that is a true
stat ement under oath; is that

correct?")

THE WTNESS: No. | believe that |argely 14: 44

mat ches what | wote in ny declaration, which was -- 14: 44

I think technically under oath as well. Certainly 14: 44
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under charges of perjury. This is ny understanding. 14: 44
| think he is making it very clear that he 14: 44

couldn't find any characteristic, any use of 14: 44
hysteresis in Nicol because he wanted to, he was 14: 44
charged -- presumably, he was charged with finding 14: 44
evidence of that in the art, he tal ked about it; so 14: 44
he just didn't ignore the issue. But he didn't 14: 44
point to anything. He didn't -- 14: 44
BY MR BROWN: 14: 44
Q  Okay. 14: 44

A He didn't even point to anything that -- 14: 44

how di d he phrase that? -- that shows hysteresis 14: 45
characteristic. He just said a POSITA would find it 14: 45
t here. 14: 45
Q You know "hysteresis characteristic" is 14: 45

cl ai m I anguage; right? 14: 45
A. | don't recall. | haven't nenorized all 14: 45

the clainms. | don't know if that's been construed. 14: 45
| mean what -- seriously, what is the 14: 45
hysteresis characteristic? | can describe what is 14: 45
hyst er esi s. 14: 45
Q Uh- huh. 14: 45

A And does Nicol exhibit hysteresis? | 14: 45
didn't find it. And I don't think he found it. 14: 45
As | said, there are alnpst -- there has 14: 45
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to be multiple elements of what defines hysteresis. 14: 45
Sonme of those characteristics are characteristics of 14: 45
al nost any system 14: 45
We saw that one you put in front of ne 14: 45

that said delay. A delay is characteristic of a 14: 45
huge nunber of systenms. |Is it also present in 14: 45
hysteresis? It may be, but that's not really very 14: 46
meani ngful . That doesn't -- if | see a delay, | 14: 46
can't say "Ah-ah, | have got hysteresis.” 14: 46
So, yeah, the fact that he is -- the fact 14: 46

that he is referring to a characteristic of 14: 46
hysteresis, but not show ng hysteresis and not 14: 46
pointing to anything in particular, mkes it pretty 14: 46
clear to ne that he didn't find it. 14: 46
Q Uh- huh. Do you not know what a hysteresis 14: 46
characteristic is? 14: 46
MR. TUNG Object to the form of the 14: 46

qguesti on. 14: 46
THE W TNESS: What do you nean a 14: 46
hysteresis characteristic? Wat do -- what do you 14: 46
nean by "hysteresis characteristic"? 14: 46
BY MR. BROWN: 14: 46
Q Do you not know what it means to reduce 14: 46

the clock frequency in accordance with a hysteresis 14: 46
characteristic? 14: 46
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MR. TUNG |'mobjecting to the form of 14: 46
t he question. 14: 46
THE WTNESS: | haven't really considered 14: 46
it all that nuch because that would be a matter that 14: 46
| argely came up in the context of infringenment, and 14: 46
we're not tal king about infringenment. 14: 46
VWhat | amdoing is |I'mreading the 14: 47
argunents put forth by him 14: 47
He says hysteresis effect. OCkay, well, 14: 47
what is the definition of a hysteresis effect? Has 14: 47
it been construed? |If it has, | apologize. | don't 14: 47
remenber it being construed but -- | don't know 14: 47
whet her if it has been construed. 14: 47
BY MR BROWN: 14: 47
Q Yeah. Let ne take you to Paragraph 204, 14: 47
which is on the next page. 14: 47
A. Al right. 14: 47
Q Par agraph 204 of M. Sechen's -- 14: 47
Dr. Sechen's declaration states [as read]: 14: 47
"Nicol's Figure 3 also clearly 14: 47
denonstrates hysteresis in setting the 14: 47
power supply voltage and cl ock 14: 47
frequency.” 14: 47
Do you see that? 14: 47
A. | do. 14: 47
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Q Did you consider that sentence when you 14: 47
represented in your declaration that "Professor 14: 47
Sechen acknow edges Nicol is devoid of any reference 14: 47
to hysteresis"? 14: 47

A | did nmy best to consider the entire 14: 47
report. 14: 47

Q Are you still -- given that sentence where 14: 47
he says "Nicol's Figure 3 also clearly denonstrates 14: 47
hysteresis,"” are you still confident in your 14: 48
position that Professor Sechen acknow edges t hat 14: 48
Nicol is actually devoid of any reference to 14: 48
hyst eresi s? 14: 48

A. Having this refreshed ny nmenory, | would 14: 48
agree. He seens to not know what hysteresis is, but 14: 48
bel i eves that he found it. 14: 48

Q Okay. So -- 14: 48

A. He is -- he is pointing to sonething that 14: 48
he t hi nks supports that concl usion. 14: 48

Q Okay. So now that we have gone through 14: 48
this, you -- | think you are agreeing with ne that 14: 48
it is inaccurate to say that Professor Sechen 14: 48
acknow edges that Nicol is devoid of any reference 14: 48
to hysteresis; is that correct? 14: 48

MR. TUNG |'mobjecting to the form of 14: 48
t hat questi on. 14: 48
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THE WTNESS: G ve ne just a nonment to... 14: 48

[ Wtness reviews docunent]. 14: 48

Yeah, | think that is accurate. | nean, | 14: 48

coul d have said, "I understand that Professor Sechen 14: 49
acknow edges that Ni col is devoid of any references 14: 49
to hysteresis in that context of Paragraph 200" 14: 49
because | believe that is true. 14: 49
But you are right, putting that other 14: 49

paragraph in front of ne, I -- | think he is not 14: 49
sayi ng that. 14: 49
BY MR, BROWN: 14: 49
Q Okay. So you agree that Professor Sechen 14: 49

does state that Nicol includes references to 14: 49
hysteresis; right? 14: 49
MR. TUNG  Cbject to the form 14: 49

THE WTNESS: M recollection is that he 14: 49

presented characteristics of hysteresis. He said, 14: 49
"Look, | find this hysteresis in Figure 3. | did an 14: 49
analysis of it and said w thout saying that 14: 49
definition is accurate or sufficient, Figure 3 14: 49
doesn't neet that definition." 14: 49
But your question seens to be focused on 14: 49

did he say he found it in Figure 3. And he 14: 50
certainly did say it in that second paragraph that 14:50
you pointed ne to. 14: 50
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BY MR, BROWN: 14: 50
Q Okay. So would you agree that -- well, 14: 50

let me -- let nme ask this: 14: 50
In order to ensure that you are making 14:50

accurate statenents to the patent office, would you 14:50
renmove that first sentence of Paragraph 91 of your 14: 50
declaration in order to remain accurate, in |light of 14: 50
what you have | earned just now or been refreshed of 14: 50
j ust now? 14: 50
MR. TUNG | object to the form 14: 50

THE W TNESS: No, I would not. | don't 14: 50

know how to do such a thing. M understanding is 14: 50
that this is part of the existing record now. 14: 50
If the -- | have done ny best to clearly 14: 50

state nmy opinions now that you have put the two in 14: 50
front of me. 14: 51
| f sonmebody fromthe patent office asks ne 14: 51

about this or if the attorneys ask me to file a 14: 51
corrected or supplenental report, | don't -- | don't 14:51
think I would have any trouble with that. 14: 51
But I wouldn't take such an action on ny 14: 51

own. |'mnot an attorney, and | don't know what the 14: 51
process would be for that. 14: 51
BY MR, BROWN: 14: 51
Q. Sure. 14: 51
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Woul d you agree that this paragraph woul d 14:51

be nore accurate if that first sentence wasn't 14: 51
t here? 14: 51
A | -- 1 have already answered that question 14: 51

at least twice so I'mconfortable staying with that 14: 51
answer . 14: 51
Q | don't think you have answered it. 14: 51

Can you answer it for ne? 14: 51

A | can, but I'mconfortable staying with ny 14: 51
previ ous answer, which I am-- it was what | stated 14:51
and is on the record previously. 14: 51
W -- | nmean, | could | ook over the 14: 52

realtinme and if | am renenbering wong, sure. But | 14:52
thi nk we di scussed whether it would have be nore 14: 52
accurate and nore precise or whether he inherently 14:52
di scloses this, and I think I answered it. 14: 52
Q Uh- huh. 14: 52

A But | don't have the realtime up so | 14: 52
can't be sure. 14: 52
Q Yeah. | don't see you answering this 14: 52
guestion previously. And | think it's a sinple 14: 52
matter of just answering it now because here -- 14: 52
VWhat | want to be able to -- | want to 14: 52

know whet her or not | have to tell the patent office 14: 52
that this is a problematic sentence and that it's 14: 52
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i naccurate; or if you'll just agree "Yeah, this 14: 53
sentence was a mistake,"” and | could just say 14: 53
everybody agrees that this sentence was a m st ake, 14: 53
and there's no problem So that's what | am asking. 14: 53
Do you agree that this sentence, the first 14: 53
sentence of Paragraph 91, is a m stake and we don't 14: 53
even need it in here? 14: 53
MR. TUNG  Object to the form 14: 53
THE WTNESS: Well, | -- you know, | have 14: 53
no control over what you -- what you tell the patent 14: 53
of fice. 14: 53
| think | said it's not the nost precise, 14: 53
and in retrospect, | shouldn't have used that word 14: 53
"acknow edges" or, you know, whether it should have 14: 53
brought in with "this is constrained to 14: 53
Par agr aph 200." 14: 53
And | said that | wouldn't have a problem 14: 53
with filing some sort of a correction if the 14: 53
attorneys asked nme to and -- and we drafted one 14: 53
t oget her. 14: 53
| don't see any reason why this particular 14: 54
sentence is a key to any of the argunments here. 14: 54
So | don't know -- | nean, it's in there. It says 14: 54
what it says. | would rather it not have said 14: 54
"acknowl edges.” | don't think it particularly 14: 54
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forwards -- advances the argunents because at the 14: 54
end of the day, you know, the issue is whether a 14: 54
fact-finder thinks it's disclosed there or not. But 14: 54
that's the best characterization | can get. 14: 54
But what | think |I said before was that 14: 54
it's not as precise and accurate as | wanted, or 14: 54
sonet hi ng al ong those |ines. 14: 54
BY MR. BROWN: 14: 54
Q Okay. | think I have your position on 14: 54
t hat now. 14: 54
MR. BROWN:. So | think -- | think that 14: 55
should wap it up for me, unless there's any 14: 55
foll ow-up questions from PACT's counsel . 14:55
MR. TUNG So | just wanted to foll ow up 14:55
on one point. 14:55
14: 55
EXAM NATI ON 14: 55
BY MR, TUNG 14: 55
Q If you could turn in your declaration, I 14:55
think this is Exhibit 5. 14: 55
Do you renenber you were asked about 14: 55
Par agr aph 1147 14: 55
A Al right. ['mthere. 14:55
Q And to just rem nd you, you were asked 14: 56
about a quote in this paragraph about [as read]: 14: 56
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""Nicol is agnostic to the internal 14:56
structures of the PE "? 14: 56
A. Yes. 14: 56
Q And then counsel pointed you to the 14: 56
original petition which had sonme additional text 14: 56
before that -- that part of the quote. 14: 56
Do you recall that? 14: 56
A. Yes. 14: 56
Q And so you had read the petition and that 14: 56
entire sentence before; right? 14: 56
A. Yes. 14: 56
Q And so the fact you quoted part of the 14: 56
sentence, does that affect the rest of your opinion 14: 56
here? 14: 56
No. | don't think it does. 14: 56
Q  Okay. 14: 56
MR. TUNG  Thank you. | have no further 14: 56
guesti ons. 14: 56
MR. BROWN: Nothing -- oh, go ahead. 14: 56
Sorry, Mark. 14: 56
MR. TUNG | just -- well, you have no 14: 56
nore questions, | was just going to reserve the 14: 56
right to submt an errata. 14: 56
MR. BROWN: Sure. Ckay. No further 14: 56
guestions fromus either. 14: 56
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Thank you, Doctor. 14: 57

THE W TNESS: Thank you. Have a good 14: 57
af t ernoon. 14: 57

THE VI DEOGRAPHER: Ms. Hester, do you want 14: 57
to take copy orders on the record? 14: 57

THE REPORTER: No. 14: 57

THE VI DEOGRAPHER: Okay. 14: 57

We're off the record at 2:57 p.m This 14: 57
concl udes today's testinony given by WIliam 14: 57
Mangi one-Sm th, total Number of Media used was five 14: 57
and will be retained by Veritext. 14: 57

(Wher eupon, at 2:57 p.m, the deposition

of WLLI AM MANGI ONE- SM TH, PH. D. was

adj our ned.)

--- 000 ---
Page 206
Veritext Legal Solutions
866 299-5127
INTEL - 1051

Page 206 of 250



© 00 N oo 0o b~ w N

N NN N NN R R R R R R R R R R
g A W N P O © © N O O A W N P O

William Mangione-Smith - February 18, 2021

I, WLLI AM MANGI ONE- SM TH, PH. D., hereby

certify under penalty of perjury under

the State of California that the foregoing is true

and correct.

Executed this

the | aws of

day of

, 2021, at

Cali forni a.

W LLI AM MANGI ONE- SM TH, PH. D
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STATE OF CALIFORNIA )

COUNTY OF LOS ANGELES ) SS.

I, Dayna Hester, C.S.R. No. 9970, in
and for the State of California, do hereby certify:

That, prior to being examined, the witness
named in the foregoing deposition was by me duly
sworn to testify to the truth, the whole truth, and
nothing but the truth;

That said deposition was taken down by me
in shorthand at the time and place therein named and
thereafter reduced to typewriting under my
direction, and the same is a true, correct, and
complete transcript of said proceedings;

That if the foregoing pertains to the
original transcript of a deposition in a Federal
Case, before completion of the proceedings, review
of the transcript { } was { |} was not required;

I further certify that I am not interested
in the event of the action.

Witness my hand this 23rd day of February, 2021.

( —
C \:}l A&Q\(\{ v

Dayna Hester, C.S.R. No. 9970
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS
COMPANY CERTIFICATE AND DISCLOSURE STATEMENT

Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access
controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
fashion to authenticated parties who are permitted to
access the material. Our data 1s hosted in a Tier 4
SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their
independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or
at www.veritext.com.
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