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UNI TED STATES PATENT AND TRADEMARK OFFI CE
BEFORE THE PATENT TRI AL AND APPEAL BOARD

QSC AUDI O PRODUCTS, | NC.,
Petitioners,

Case No. | PR2014-00131

U S. Patent 5,652,544

VS.
CREST AUDI O, | NC.,
Pat ent Omner.

N’ N’ N SN SN N

Video deposition of DANFEL P.W ELLIS, Ph.D.,
taken on behal f of Patent Oaner, at 1201 Third Avenue,
Suite 4900, Seattle, Washington, beginning at 9:00 a. m
and ending at 6:02 p.m, on Friday, June 27, 2014,
before Donald W MKay, RVR, CRR, CCR No. 3237.
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Seattl e, Washington; Friday, June 27, 2014
9:00 a. m

THE VI DEOCGRAPHER: We're on the record.

This is the beginning of Media No. 1 in the
deposition of Dr. Daniel Ellis, in the matter of QSC
Audi o Products, Inc., versus Crest Audio, Inc.,

Case No. |PR2014-00131.

Today's date is June 27, 2014 and the tinme is
9:00 a. m

My name is Patrick Norton and | amthe
vi deographer. The court reporter is Donald MKay. W
are here wth Huseby Court Reporting.

Counsel please introduce yourselves, after which
the court reporter will swear in the wtness.

MR CRAIN. This is Andrew Crain and Vivek Ganti
for the patent owner, Crest Audio.

MR GRAVOS: This is Robert Gavois and Spencer
Mead, on behalf of the patent owner, Crest Audio.

MR DAS: Kaustuv M Das, on behal f of
petitioner, QSC Audio Products LLC. Along with ng,
Rodney Tullett.

111
111
111
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1 DANIEL P.W ELLIS, Ph.D called as a witness in the
2 above-entitled cause, being
3 first duly sworn, testified
4 as foll ows:
3)
6 EXAMI NATI ON
7 BY MR CRAIN
8 Q Good norning, Dr. Ellis.
9 A. Good norni ng.
10 Q I just want to run through sonme of the sane type
11  of housekeeping-type issues that we did yesterday. |'l
12 try to do it nore quickly since this is day two of our
13 time together in deposition.
14 A Okay.
15 Q As you know, ny nane is Andrew Crain. Just for
16 this record, would you go ahead and introduce yourself
17 and give your name and address.
18 A. Daniel Ellis, 456 Riverside Drive, Apartnent 8B,
19 New York, New York. Did you want ny tel ephone nunber as
20 well?
21 Q That's fine.
22 | think | asked you yesterday, had you ever been
23 deposed before, and you said no.
24 A. That's right.
25 Q So now the answer to that would be yes.
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A, That's right.
Q Fromyesterday, obviously.

As you'll know, just like yesterday, | wll ask
you questions. Your answers will be recorded by the
court reporter to your left, and al so recorded across
the way by the videographer. To that end, please
remenber that we need to have verbal responses to

questions so that our court reporter can record yeses

and nos.
A Yes.
Q | think we did run into a couple of instances

yest erday where we need to speak clearly --
A Right.
Q ~-- so that we can get to that.
They will certainly remnd us if we have any
troubles. Are you okay with that?
A, Yes.
Q Ckay. Very good.
| ' msure yesterday, | think | probably asked a
few questions that | probably didn't state very well.
Much |i ke yesterday, if | do that today, | ask that you

pl ease l et me know that a question is unclear to you for

any reason --
A.  Yes.
Q =--and | will do ny best to try to address the
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1 point of unclarity for you.

2 A.  Thank you.

3 Q If you answer the question wthout doing that,

4 then I'Il just understand that you understood the

5 question.

6 A Right.

7 Q Is that fair?

8 A, Yes.

9 Q Just like yesterday, we'll plan to go for

10  periods of about an hour, an hour and 15 minutes or so.

11 If you need a break at any time, that's fine, please |et

12 me know. We'Il do our best to acconmodate that as

13 quickly as possible. M only request to you, |ike

14  yesterday, is if there is a question pending, that you

15 go ahead and answer the question as fully and conpletely.

16 The only caveat to that would be if there is an issue of

17 privilege. It's not nmy desire to get into issues that

18 are truly protected by an applicable privilege, but to

19 the extent you can answer the question wthout doing

20 that, | would like to go ahead and try to do that and

21  we'll take the break. |s that okay?

22 A. That's great.

23 Q Certainly, if you need to speak with one of the

24 attorneys that are present in the room you're nore than

25 welcone to do that. |If there is a question outstanding,
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those sane instructions. Let's try to answer the
question to the extent we can, without getting into the
substance of any privilege content that you may feel is
potentially invoked by the question. |s that okay?

A Yes.

MR DAS. Just to clarify, if you're not sure if
privilege applies and you need to speak with M. Tullett
or me, feel free to do that before responding to the
questi on.

THE WTNESS: (kay.

BY MR CRAIN

Q Each situation will be fact specific or it wll
be unique unto itself. So I'msure we can work through
it. | don't think we had a problemwth it yesterday.

A, No.

Q I don't think it cane up yesterday. But again
| want to remnd you, if you happen to recal
information that may be responsive to an earlier
question that you didn't share with ne when the earlier
question was posed to you, what | would like for you to
do is stop the question or just stop us wherever we are,
and go back and address whatever the prior information
that's cone to your mind may be. Once we feel like --
once you feel like we've exhausted that infornation and

you' ve provided a full and conplete response, based upon
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1  your renenbering new information, then we'll junp back
2 to wherever we were. |s that okay?

3 A, That's great.

4 Q Much like yesterday, we'll probably be talking
5 about some documents. |If you feel like there is a

6 document that may help you frame a response, please |et
7 me know. | may have it. But | nean if you -- there

8 were a couple tinmes yesterday where maybe we don't have
9 a docunment, but if you can at least identify it, that

10 can be helpful to the process as well, to the best you
11 can.

12 Dr. Ellis, do you happen to be taking any

13  medications or can you think of any other reasons that
14 mght nake it difficult for you to answer ny questions
15 today?

16 A. No.

17 Q Can you think of any reason, Dr. Ellis, why you
18 nmay not be able to answer ny questions truthfully today?
19 A No.
20 Q Do you understand that you're under oath?
21 A Yes.
22 (Exhibit 11 marked for identification.)
23 BY MR CRAIN
24 Q I'mgoing to hand to you what we've marked as
25 Exhibit 11. Wuld you please take a nonent to review it
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and |l et nme know when you have conpleted your review.

A kay.

Q Are you able to identify what appears to be
Exhibit 117

A. It appears to be the notice of this deposition.

Q Do you recall if you' ve ever seen a docunent
l'i ke Exhibit 11 before?

A. | think | have. Yeah, |'ve seen a document |ike
it. | think I've seen this one before.

Q O acopy of it.

Do you have any understandi ng of whether or not

Exhibit 11 is why you're here today?

A | understand that's why |I'm here today.
Q | know we tal ked about sonme of these issues
yesterday. | want to wal k through some of them again.

To the extent there is any differences, then we can talk
about that. There may not be. That nay hel p us nove
t hi ngs al ong.
Dr. Ellis, can you describe for me what you did

In preparation for today's deposition.

A | reviewed sone docunments relating to ny
declaration, and | had discussions with my attorneys.
So the attorneys.

Q Do you recall what docunments you reviewed in

relation to your declaration?
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MR DAS: |'mgoing to object on privilege and
wor k product grounds and instruct the witness not to
respond.

MR CRAIN. Let me see if | understand. You're
not going to I et himanswer what documents he revi ewed
in preparation for his deposition?

MR DAS: Yes.

MR CRAIN. Under what basis?

MR DAS. On the basis that that can go to our
strategy and what docunents we are show ng him Again,
what docunents he relied on in preparing his opinion,
that's fair game, but what docunents we have elected to
show himto prepare for his deposition is not fair gane.

MR CRAIN. | didn't ask himwhat docunents you
showed him | asked hi mwhat docunments he reviewed.

MR DAS. And the --

MR CRAIN. So you're construing it to be that
he reviewed no docunents other than what you showed hinf

MR DAS: |f you can respond to that question
W thout getting into docunents that were given to you by
QSC s attorneys, then you can answer that question. But
| would instruct you not to get into docunents that were
given to you to review by QSC s attorneys.

MR CRAIN. Al right. | disagree with that

instruction, but let's see if we can -- what we can
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parse out. Then we're going to conme back to that issue.
MR DAS. Sure.
MR. CRAIN. Because that objection was not
| odged yesterday. And we got into, | think, a nunber of
documents in the transcript. But we'll see.
BY MR CRAIN

Q What docunents did you review in preparation for
your deposition?

A | reviewed ny declaration and the references
that | -- the references that | nake reference to in the
declaration and the patent at issue.

MR DAS: Who just joined?

MR CRAIN. Robert, are you still there?

MR CGRAVOS: |'mstill here. | don't know what
t hat was.
BY MR CRAI N

Q \When you reference -- that's a bad word -- when
you reviewed the references that you make reference
to-- if you can follow ne there -- does that include
all references that are recited or listed in your
decl aration?

MR DAS: Objection, form
THE WTNESS: | think so. |f you want to show
me the declaration, | can check.

BY MR CRAIN
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1 Q Well, it's at least your belief that you
2 reviewed all of the docunents that are referenced in
3 your declaration?
4 A. Yes. | nean, the ones that |I'musing as the
5 basis for ny -- for ny points.
6 Q Wien did you review the references that are
7 identified in your declaration?
8 A | reviewed themearlier this week.
9 Q Was that on Tuesday?
10 A.  That includes Tuesday.
11 Q Again, to the extent we can streantine this from
12 our discussion yesterday, | will try to do that, because
13 | think it could help us conclude earlier. | understand,
14 fromyour testinony yesterday, that you met with your
15 attorneys on Wednesday, and then you did sone review on
16  Tuesday, if | understood you correctly.
17 A, Yes.
18 Q SoI'mjust trying to understand, is this
19  contenporaneous with that or not?
20 A, Yes.
21 MR DAS: njection to form
22 BY MR CRAIN:
23 Q Approxinmately how nuch tine do you recall
24 spending on Tuesday with respect to your declaration or
25 any of the references contained or referenced init?
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MR DAS: bjection, form

THE WTNESS: So on Tuesday, | was traveling out
here for both yesterday and today's deposition. | was
reviewi ng docunents relevant to both events. The total
tinme spent was eight to ten hours.

BY MR CRAIN

Q Are you able to parse the amount of tine that
you spent review ng the declaration and references
related to the '544 patent in conparison to the '542
patent and its docunents that you may have revi ewed?

A.  Not easily.

Q Are you able to give me an approxi mation?

A Afirst approximtion would be that | spent
equal time on both.

Q Ckay. What other docunments did you reviewin
preparation for your deposition?

MR DAS. Again, if you can answer that question
wi t hout getting into privileged issues, feel free to do
so.

THE WTNESS: | don't recall any other
docunents.

BY MR CRAIN
Q Are you testifying that you don't recall any
ot her documents with the exception of any documents that

may have been presented to you fromyour attorneys?
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That's a yes or no question.

A. The only yes or no part is like -- | want to
know if there is a privilege risk or waive the
privilege --

MR. DAS. No, you can say --

THE WTNESS: But the answer is -- tell me the
question again. | would like to answer the question.
BY MR CRAIN

Q Sure. Are you testifying that you do not recal
reviewi ng any docunents other than what you've told ne,
with the exception of any documents that nay or nay not
have been presented to you by your attorneys?

A Inthe matter of the '544 patent --

Q Correct.

A, -- I'msaying that there are no other docunents.

Q Including any docunents that may or may not have
been presented by your attorneys.

A.  Sorry. \Wich one?

Q Let's just try it this way: Yes or no, did your
attorneys present docunents for you to reviewin
preparation for today's deposition?

A Am| allowed to answer that?

MR DAS: Yes.
THE WTNESS: They gave ne -- when | net with

t hem on Wednesday, they gave nme a folder with the
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documents that are referenced in ny declaration. But |
had al ready reviewed themon Tuesday. Because |ike |
had ny own copi es.

BY MR CRAIN:

Q \Were there any documents given to you by your
attorneys that were not docunents that you had al ready
reviewed on Tuesday?

A. Not that | recall

Q Are you able to indicate how long you met with
attorneys of QSC in preparation for today's deposition
regarding the '544 patent?

A Sol met with the attorneys on Tuesday for --
from about 8:30 until 4:30, sonething |like that. That
was di scussing both depositions. So some of it was
spent -- sone of it was relevant to this deposition.

Q Now, you said Tuesday. Do you mean Wednesday?

A. | mean Wednesday. Thank you.

| also met with themthis morning before we cane

Q Do you recall speaking to anyone el se, other
than QSC' s attorneys, with respect to today's deposition?

A 1've spoken -- you know, |'ve nentioned to ny
famly and friends incidentally that I'mcomng out here
to do this, but that's all

Q D d you bring any docunents with you today?
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A. No.
Q You seened to pause with that. So you did not
bring any docunents to today's deposition?
MR DAS: (bjection, asked and answered.
MR. CRAIN: Go ahead.
THE WTNESS: Yes. That's right. | didn't
bring any docunents with nme today.
MR CRAIN. Ckay.
(Exhibit 12 marked for identification.)
(Exhibit 13 nmarked for identification.)
BY MR CRAIN
Q ©Dr. Ellis, I"'mgoing to give you two docunents
that we'll be referencing, |'msure, throughout the day,
marked Exhibit 12 and Exhibit 13. Go ahead and j ust
take a few nonents and let's |ook at both of themand
see if we can identify them That way, we can maybe be
more efficient with our tinmne,
A ay.
Q Wuuld you go ahead, please, if you' re able, and
identify Exhibit 12.
A. Exhibit 12 is the Corrected Petition for Inter
Partes Review in the case of the patent, 5,652,544,
Q Do you recall if you' ve ever seen Exhibit 12
bef ore?

A, I'mnot sure. | think | probably have seen it.
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Q Do you recall when you nmay have first seen it?

A If I've seen it, it would have been, you know,
in late 2013, probably -- or if | hadn't -- nmaybe |
didn't see it then and maybe -- maybe | saw it first
more recently.

Q Do you recall if Exhibit 12 was one of the
docunments you reviewed in preparation for your
deposi tion?

A It was not.

Q If you'll take a look at Exhibit 13.

A. Yep. This is ny declaration.

Q The answers may be simlar to yesterday. But
when were you first engaged with respect to your
i nvol vement in this matter on the '544 patent?

A According to ny recollection, it was sometine
during the summrer of 2013, late sumrer of 2013, | think.

MR CRAIN. Let's go ahead and do one nore
docunent so that we're --
(Exhibit 14 marked for identification.)

BY MR CRAIN

Q I'Il give you that one, too.

A.  Thank you.

Q ©Dr. Ellis, you have what has now been marked as
Exhi bit 14.

A.  Yes.
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Q Wen you're able, would you please identify it.
A This appears to be the patent at issue,
No. 5,652,544,

Q Who contacted you in regard to your potenti al
invol venent in this matter?

A As | recall, I was contacted by the -- | don't
remenber whether the initial contact was by phone or by
e-mai |, but by Attorney Tullett.

Q Sonmetinme in the sunmmer or |ate summer of 20137

A. That's ny recollection.

Q Didyouenter into a witten engagenent
agreement with QSC Audio with respect to your efforts to
provide a declaration in this case?

A | entered into a witten agreenent. | couldn't
tell you for sure exactly who it was wth. CObviously,
my interaction was with the attorneys.

Q \Wen did you enter into this witten agreenment?

A.  Shortly -- you know, within a few days or weeks
of the initial contact.

Q Could you describe for ne your efforts from--
let me start again.

Wul d you describe for me your efforts that you
engaged in after your initial contact from QSC Audio
with respect to the '544 patent. Again, |I'mnot asking

you for any communi cations you may have had with them
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but 1'd |ike a description of your efforts.

MR DAS. (bjection, form And again, just to
clarify, don't get into privileged conmmunications.

THE WTNESS: | reviewed sonme relevant docunents
and | discussed with the attorneys.
BY MR CRAIN

Q Do you recall what the relevant documents were?

A | recall the documents that |'ve nmentioned in ny
declaration, that |'ve used in the declaration. There
may have been others, but | don't recall any.

Q O the docunents that are recited in your
declaration that we have, do you recall which one or
ones you woul d have revi ewed subsequent to your initia
contact? What |'masking for is, do you renmenber
specifically which ones you nay have reviewed then? |If
it was all of them it was all of them |If it was one
or nore, which ones do you renenber? Does that make
sense to you?

MR DAS: (bjection to form
MR CRAIN. Let ne ask you the question again.
BY MR CRAI N

Q Do you recall the specific docunents from your
declaration that you nay have reviewed shortly after
your initial contact from QSC s attorneys?

MR DAS: (bjection, form
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THE WTNESS: Let nme think. Cbviously,
certainly remenber, you know, seeing the actual '544
patent. | don't remenber the -- any particular details
of the sequence or timng of the other docunents.

BY MR CRAIN

Q I'msorry? Wat were you saying?

A. | don't recall any details about the precise
sequence of the other docunents.

Q Well, let's walk through, as systematically as
we can, Wth a description of your activities that
comrence with your involvement in the matter to your
declaration. Okay? So would you explain your
activities fromthe time fromwhich you were engaged,
and wal k me all the way through when you conpl eted your
decl arati on.

MR DAS: And | caution you not to get into
privileged conmuni cations in that explanation

THE WTNESS: | had some discussions with the
attorneys. | reviewed sone documents on ny own, the
documents we've discussed. | had further discussions
and further review. And then | wote ny declaration.
BY MR CRAIN

Q Are you being conpensated for your efforts --

A | am

Q -- with  respect to your service in this case?
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A Yes.

Q By whom are you being conpensated?

A M inpressionis |'mbeing paid by the
attorneys' law firm Presumably, ultinmately |I'm being
paid by the petitioner.

MR DAS. Dr. Ellis, I"'mjust going to caution
you to let M. Crain finish his question before you
start answering.

THE WTNESS: |'msorry. Thank you
BY MR CRAI N

Q Have you ever spoken with anyone that is
enpl oyed by the petitioner?

MR DAS. Again, | would caution you not to get
into privileged communications.

THE WTNESS: | don't know whether the attorneys
representing the petitioner count as being enployed by
t hem
BY MR CRAIN

Q Let's exclude them

A, No.

Q How nmuch are you being conpensated with respect
to your efforts on the '544 patent?

A.  |'mbeing paid $250 an hour.

Q Is there any adjustment in your rate depending

upon the type of activity?
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1 A, No.

2 Q How many hours do you believe that you' ve worked

3 wth respect to your efforts on the '544 patent to date?

4 A M recollectionis that the work that |

5 performed preparing the declaration, both for the '544

6 patent and the '542 patent, was a total of 20 hours,

7 which was conpleted in 2013. This week, |'ve been

8 engaged in additional work, which is now three | ong days

9 worth, and then today.

10 Q So, if | understand you correctly, approxi mately

11 20 hours of your time was spent in preparation of

12 declarations on the '542 patent and the '544 patent.

13 A Yes.

14 Q And you may have nentioned it yesterday, but

15 let's ask it again with respect to the '544 patent. Are

16 you able to break out the 20 hours in any way to let us

17  know how rmuch of that time may have been devoted

18 strictly to the '544 patent and your declaration for it?

19 A. It's not easy for me to do that, but it's

20 reasonable to say that it's evenly split between the

21 two.

22 Q Didyoutell me that you spent approxinately --

23 was it eight to ten hours on Tuesday, in preparation for

24  this deposition?

25 A. Yes. Wll, in preparation for both depositions.
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Q Thank you for the correction
Then, | think on Wednesday, it was pretty nuch
an all-day effort with the QC attorneys as well, in
preparation for the '542 and the '544 depositions.
Correct?

A That's right.

Q So is that approximately 20 hours or so,
according to your estimtion?

A Yes.

Q So, of that 20 hours, again, split roughly
evenly between the '542 and ' 544 patents?

A. | think that's the nost -- if we had to split
them that would be the way to do it.

Q Like the '542 patent, have you invoiced your
time with respect to the '544 patent in preparation for
t he decl aration?

A. Have | invoiced the time spent preparing the
declaration? 1Is that what you're asking?

Q Yes, that's a better question

A | haven't invoiced themseparately. 1've nmade a
single invoice for ny work on both declarations.

Q Right. And I think it was around $5,000, if I
recal | yesterday. So again, $2,500 or so woul d have
been invoiced with respect to the preparation of your

declaration in the '544 patent?
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1 A As | said, | didn't -- as | recall, | don't
2 renenber breaking it down. |It's like thereis a single
3 invoice for the total work. It doesn't specify a
4 breakdown.
5 Q Have you received paynment on the invoice
6 associated with your services preparing the declaration
7 on the '544 patent?
8 MR DAS: (bjection, relevance.
9 THE WTNESS: |'ve received paynent for ny
10 single invoice for the work | conducted in 2013 in
11 preparing the two declarations.
12 BY MR CRAIN
13 Q Wth respect to the '544 patent and your
14  preparation of a declaration in the '544 patent, did
15 @C s attorney identify any facts or data, which could
16  include docunents, to you that you considered in formng
17  your opinions expressed in your declaration?
18 MR DAS: (bjection to form
19 THE WTNESS: So what are you asking? D d they
20 specify any facts that --
21  BY MR CRAIN
22 Q Dd@Cidentify any docunents to you associ at ed
23  with the preparation of your declaration for you to
24 consider?
25 MR DAS. (bjection, privilege. | would
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Instruct the witness not to respond to that question.

MR CRAIN. That's clearly allowed by
Rule 26(b)(5)(ii). Facts and data provided by the
party's attorney that the expert considered.

MR DAS: That's not the question you asked. So
you m ght want to reconsider asking your question.

MR CRAIN. | believe it's the exact sanme thing.

MR DAS: | instruct the witness not to answer
t hat questi on.
BY MR CRAI N

Q ©Dr. Ellis, please identify any facts or data --

and that would include documents -- that QSC s attorneys
provi ded and that you considered in formng the opinions
that are expressed in your declaration. And before you
answer, considered would include docunents even if
they're not listed in your declaration.

MR DAS. (bjection, form

THE WTNESS: So |I'm confused, because it seens
i ke you're asking me about the docunents that were
shown to me that were provided to me by the attorneys.
It seems |ike that's an issue of privilege. And |
understand there is some |egal technical stuff going on
about exactly which question you can ask and whi ch you
can't.

MR DAS: Do you want to take a break and
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di scuss? W can do that.

MR CRAIN. That's fine. |If you need to. |
mean, |'magoing to stand on this. W're going to get
through this. Because this is clearly allowed by the
rules. If we need to, we can call the board.

MR DAS. He's expressed confusion.

MR CRAIN. That's fine. That's fine. If you
need to take a break, sure.

THE VI DEOGRAPHER: We're going off the record.
The time is 9:37 a.m

(Recess taken from9:37 to 9:44.)

THE VI DEOGRAPHER: We're back on the record at
9:44 a.m
BY MR CRAI N

Q Dr. Ellis, did you have an opportunity to speak
Wi th your attorneys during the break?

A.  Yes.

Q | understand that we took the break so that we
coul d assess whether or not there may be an applicable
privilege that may apply with respect to the questions
that were asked before the break.

A Yes.

Q So let's ask the question again and see where we
can get with it.

Dr. Ellis, please identify the facts or data
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that QSC provided and that you considered in formng the
opi nions to be expressed in your declaration.

A, So you're asking specifically facts and data.
|s that right?

Q That's right. And as we said before, | believe
that includes any docunents that would be provided to
you as well.

A kay. So the only material -- the only thing
that's comng to mnd that | used -- you know t hat
considered in formng ny declaration is the docunents
that | refer to in my declaration. | think that's what
|"ve said before. Al though, |'ve just renenbered
anot her one.

Q kay. Wat's the other one?

A There was a document describing an early
experimental digital audio signal processing device
manuf actured at BBC Research in the md 1980s. |
remenber seeing -- review ng a docunent describing that.

Q This docunent was provided to you by QSC s
attorneys?

A. Not as | recall.

Q W'Il cone back to that.

A.  Yes.

Q Again, seeking to focus on any documents that

were provided to you that you considered. You should
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understand, when | say considered, even if it's not
referenced in your declaration, that you may have
reviewed, then | take the position that that also
i ncl udes consi der ed.

MR DAS: (bjection, asked and answered.
BY MR CRAIN

Q So are there any other docunents that --

A. Not that | can recall. There are no other
docunents that | considered which would -- yeah. That's
what | said.

Q Dr. Ellis, would you identify for me any
assunptions that QSC counsel provided and that you

relied on in formng the opinions expressed in your

decl arati on.
A. | can't think of any assunptions that | relied
on in formng ny declaration. But I, you know -- you

coul d possibly help me by explaining what that counts --
what counts.

Q Do you understand what an assunption would be?

A | understand the comon usage of the term
assunpti on.

Q Based on your understanding of the common usage,
applying it to ny question with regard to any
assunptions that QSC s attorneys may have provided to

you, are you able to answer the question with that
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under st andi ng?

MR DAS. (bjection. Again, clarifying, the
question is not assunptions that were provided to you;
the question, | believe, is assunptions that you relied
on. | just want to make sure that's the question.
Because assunptions that were provided to you is
privileged.

BY MR CRAIN

Q | think the question -- just so your clear --

I dentify, please, any assunptions that QSC s attorneys
provi ded and that you relied upon in formng the
opi ni ons expressed in your declaration.

A. | can't think of anything that would fit that
description.

Q | think yesterday, in talking about the '542
patent, you indicated that you were famliar with the
concept of invalidity contentions.

A Yes.

Q Do you recall, as part of your efforts in
formng your declaration, ever reviewng any invalidity
contentions with respect to the '544 patent?

MR DAS. Again, | instruct you not to answer
that on privilege grounds.

MR CRAIN. So let's play this out. If he

reviewed @SC s invalidity contentions, and they were
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provi ded by you, QSC, you're taking the position that he
cannot tell me that?

MR DAS. Yes.

MR CRAIN. Under what basis?

MR DAS: Because it could be work product. You
can ask himwhat opinions and what assunptions he relied
on in formng his opinions. You can ask hi mabout what
docunments he relied on in formng his opinions. You
can't ask him about what docunents we may ot herw se have
provided him Rule 26 doesn't allow you this broad
fishing into what docunments or what facts were provided
to the expert unless the expert relied on it or
considered it in formng his opinion.

MR CRAIN. And | don't see how you could
possi bly contend that he woul d not have considered the
content in Q@SC s invalidity contentions in formng the
nature of his opinions.

MR DAS. It doesn't matter what | contend.

MR CRAIN. Is that your contention?

MR DAS. No. M contention is the question
you' ve asked seeks privileged infornation.

You can reask the question and not have it be
privileged, but the question you' ve asked seeks
privileged informtion.

BY MR CRAIN
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Q Let's try it this way, just to nake sure:

Did you consider @QSC s invalidity contentions in
formng the opinions expressed in your declaration?

MR DAS: bjection, |acks foundation, but you
can answer.

THE WTNESS: | don't -- | don't really know
what you're tal king about as @SC s invalidity
contentions. |'mnot aware of being -- you know, of
that specific concept.

BY MR CRAI N

Q Have you ever seen a docunent identified as
QSC s invalidity contentions? Yes or no?

A Not as | recall.

Q To be clear, have you ever seen a docunent
pertaining to QSC s invalidity contentions related to
the '544 patent in any venue?

MR DAS: Again, | would caution you, yes or no
response to that.

THE WTNESS: Not as | recall
BY MR CRAIN

Q Do you recall ever having the occasion to review
or consider @SC s invalidity contentions prior to today?

MR DAS: (bjection, form (bjection,
privil ege.

BY MR CRAIN
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Q Yes or no.

A, No.

Q Did you do any research into the '544 patent as
part of your efforts to prepare your declaration?

MR DAS. (bjection, form
THE W TNESS: Yes.
BY MR CRAI N

Q Describe the research that you did with respect
to the '544 patent in preparing your declaration.

A | was interested to see what contenporary
digital audio signal processing devices there were and |
tried to find sone docunents describing them

Q Wuere did you goto try to find the docunents?

A. | used a web search.

Q Do you renenber the search that you ran or
searches that you ran?

A.  No.

Q Was this a Google search?

A.  Probably.

Q \What other searching nechanisms m ght you have
used if it wasn't a Google search?

A. There is a search interface to the AES. AES has
an interface for searching their publications.

Q Did you use the AES search interface with regard

to --
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A | think so.

MR DAS. Again, Dr. Ellis, please let M. Crain
finish his questions.

THE WTNESS: Yes.
BY MR CRAIN

Q What docunents did you discover through the AES
interface search that you ran?

A | don't recall. | don't recall any -- | don't
recall any inportant docunments coming out of that.

Q Do you recall any docunents com ng out of that?

A.  Yes.

Q Are you able to describe or identify thenf
A | cannot identify them but | can tell you the
sort of things they were.

Q ay.

A, Wiich were -- the sort of things | was | ooking
for were papers that discuss or relate to digital audio
signal processing devices in the years |eading up to
the -- to this patent.

Q Do you recall how many documents you di scover ed
I n your AES search, even though you deemed themto be
uni mportant ?

A. | have a recollection of going through severa
screens of titles. So maybe -- maybe dozens of

documents. But only a small number of those would |
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have actually taken the extra step to look at the
docunent .

Q Do | understand you correctly that you're not
able to identify any of the documents fromthe AES
search, even the small nunmber that you had actually
taken the extra step to | ook at?

MR DAS: bjection, form

THE WTNESS: | recall |ooking at one docunent
fromthe AES site that was an overview paper of then
current developnents in digital audio signal processing.
| don't recall any nore detail, but if | had to find it
agai n, maybe | coul d.
BY MR CRAIN

Q Sorry?

A If | had to identify which one it was again.

Q How would you go about trying to identify it
agai n?

A. | would attenpt to go through the process of
trying to recall the kinds of search terns | woul d have
used and | ooking at the results and seeing if one
rem nded me of that one.

Q Do you renenber any authors of any of these
docunent s?

A.  No.

Q Was the AES interface the only resource that you
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1 sought to find docunments related to the '544 patent?

2 MR DAS: bjection, form

3 THE WTNESS: | also -- | think I -- | think

4 also used the Google search interface.

5 BY MR CRAIN

6 Q | thought you did, but | wasn't sure. So | had
7 to get there.

8 Do you renenber the search or searches you ran

9 on Google?

10 MR. DAS. (bjection, asked and answered.

11 THE WTNESS: Not in any detail.

12 BY MR CRAIN

13 Q Do you renenber any docunents that may have been
14 returned to you fromyour Google search or searches?

15 A. | remenber one docunment which described an early
16 digital audio signal processor devel oped by the BBC

17 Q That was the one you referred to maybe ten or

18 fifteen mnutes ago?

19 A. Correct.
20 Q Do you renmenber the author of that BBC paper?
21 A No. | think it may have been, you know,
22  corporate author, BBC Research.
23 Q Wy did you not reference the BBC Research paper
24 in your declaration?
25 A It was not -- it didn't provide anything

Huseby, Inc. www.huseby.com

555 North Point Center, E., #403, Alpharetta, GA 30022 (404) 875-0400

hitp:/wvw.yeslaw.net/help


http://www.huseby.com

QSC AUDIO PRODUCTS, INC. vs. CREST AUDIO, INC.
Daniel P.W. Ellis, Ph.D. on 06/27/2014 Page 39

© o0 N oo o1 B~ wWw N

ST R S N S o o = T e T T i I
g A W N P O © O N O O » W N P, O

particularly useful over ny other references.

Q Are there any other efforts that you can
describe with regard to researching the '544 patent that
you' ve not already shared with ne?

A. | thought about my own experience in that period
of working with digital audio signal processing devices.
Q D d you speak with anyone -- not attorneys of

QSC -- with regard to research on the '544 patent?

A Not as | recall.

Q | understand that you have -- your departnent at
Col unbi a has sonme very talented and wel | -informed peopl e
in sone of these areas fromyour testinony yesterday.
Wiy didn't you speak with some of themwth respect to
your efforts to research the '544 patent?

A Inthis naterial, | would consider nyself the
most rel evant expert anong my col | eagues at Col unbi a.

Q Dr. Ellis, why would you consider yourself the
most rel evant expert anong your colleagues at Col unbia
with respect to the teachings of the '544 patent?

A, The patent is about digital audio signal
processing. That's -- |'mthe person who does that at
Col unbi a.

Q So not only did you not speak to anyone at
Col unbia, but | take it then that you really didn't

comruni cate with anyone else with regard to your
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research; again, excluding the attorneys?

A | can't think of anyone.

Q As aresult of any of your efforts to research
the '544 patent, did you find anything that you would
consider to be prior art?

MR DAS. (bjection, form

THE WTNESS: You know, forgive me that |'m
not -- I'mnot as well versed in the strict definition
of atermlike prior art as you would be. But |
mentioned this BBC digital audio signal processor. That
Is a very simlar device or a relevant device that
precedes this patent, as are the other -- you know, some
of the contents of the other references |'ve descri bed.
BY MR CRAI N

Q Thank you for bringing up the issue with regard
to prior art.

A.  Yeah.

Q Would you share with me what your understanding
of prior art is.

A M understanding is that it's sonething that has
al ready been disclosed or that is known that is rel evant
to the -- relevant to the content of the patent.

Q Using your definition of prior art --

A.  Yeah.

Q ~-- did you identify any documents that are in
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1 your opinion -- or your declaration, that is?

2 A Yes. | identified all the documents, those

3 being relevant in terms of prior art.

4 Q Wt |'masking is, how did you come to discover
5 the docunments that are referenced in your declaration?
6 A Does this get into issues of privilege?

7 MR. DAS. No.

8 THE WTNESS: These documents were shared with
9 nme by the attorneys. | think. Let me see.

10 BY MR CRAIN

11 Q It nay be helpful for you, Dr. Ellis --

12 A Sorry.

13 Q No. Go ahead. We can probably get there a
14  couple different ways. Go ahead.
15 A. I'mnot sure about the TM5320 data sheet. That
16 nmay have been -- |'mnot sure about the TM5320 data
17 sheet which | referenced. That may have been sonet hi ng
18 that | discovered in the course of the research that
19 we've been discussing.
20 Q Before you nove on, what makes you unsure about
21  that?
22 A Wll, I -- 1 ow a copy of it.
23 Q O the TMs320 second generation digital signa
24 processors --
25 A. Yes. | nmean, I'mnot sure if it's that exact,
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but I own docunentation relating to that device.

Q What is the purpose for why you own that
docunent ati on?

A It's of interest to ne.

Q Have you ever had occasion to work with the
digital signal processor that nay be known as TMs320?

MR DAS: bjection, form

THE WTNESS: |'mnot sure. 1|'ve worked with
several different digital signal processors. | can't
recall the exact ones.

BY MR CRAIN
Q I'mjust trying to understand why it is that you
happen to have that data sheet.

MR DAS: (bjection, relevance.

You can answer.

THE WTNESS: It's actually sonething of, you
know -- it's an interest of mne. | like -- it's a nice
historical artifact.

BY MR CRAIN
Q What makes it such a nice historical artifact?
A, Because it -- you know, it's symbolic of the
dawn of the DSP revol ution.
Q That's interesting. Wat is the DSP revol ution?
A. The DSP revolution is the -- the increasing --

you know, the transition to using digital signal
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processors in practical applications.
Q Wen did the DSP revol uti on begin?
A | would say -- you know, it has its origins in
t he 1960s.
Q VWalk me through that. Tell me about that.
MR DAS. (bjection, form
THE WTNESS: So in -- to ny know edge, it was
not until the 1960s that people started actually
t hi nki ng about trying to process signals, including
audio signals in a digital formon a conputer. But then
as those ideas devel oped over several decades and as the
t echnol ogy becane faster and cheaper, the kinds of
applications that were possible becane broader and
broader, and the applications for which it nade good
engi neering sense to use a digital signal processor
rather than say the preceding anal og technol ogy al so
became broader
BY MR CRAIN
Q \What were some of the first applications for
digital signal processors that you can recall or have
know edge about ?
MR DAS: Objection, form
THE WTNESS: You're asking about digital signa
processors, which nmeans hardware specialized for

calculating digital signal processing functions.
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Correct?

BY MR CRAIN

Q I don't know. Is that what digital signa

processors are?
MR DAS: (bjection, form
THE WTNESS: That's one definition
BY MR CRAI N
Q \What are the others?

A, Any conputational device which is performng

digital signal processing function.

Q So would you consider a central processing unit

also to be a digital signal processor?

MR DAS. (bjection, form

THE WTNESS: |f the central processing unit is

performng the arithnetic operations which are --

constitute signal processing, then it would be
it would be a reasonable way to describe it.

BY MR CRAIN

Q So ny question to you was: \Wat were sone of

the first applications for digital signal processors

that you can recall or that you have know edge

And then you stated: You're asking about
digital signal processors, which neans hardware

specialized for calculating digital signal processing

functions. Correct?

whi ch

a very --

about ?
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1 Yes, | am

2 A, Ckay. | think one of the earliest applications
3 was the Tl Speak & Spell, which was a voice synthesis

4  device that came out in the md 1970s.

5 Q That was a kids' toy?

6 A. That's correct.

7 Q | remenber that.

8 What ot hers can you renenber, noving forward in
9 tine?

10 MR DAS: bjection, form

11 THE WTNESS: There are earlier ones. | mention
12 that one because it was maybe the first really mass
13 market application that | can think of. Certainly even
14  before that, | can think of instances where DSPs were
15 used for things |ike specialized speeding up and sl ow ng
16  down of speech recordings, sonething | happen to know
17  about.
18 BY MR CRAIN
19 Q Could you give me a specific exanple of that and
20 a tinme.
21 A | have a recollection that there is a paper
22 discussing a box built, I think, by BBN, Bolt Beranek &
23 Newman, in maybe 1972 that does voi ce speed conversion.
24 Q Do you have any understandi ng of what the
25 digital signal processors, the actual physical devices,
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1 of their architecture in these devices that you're

2 discussing?

3 MR DAS. (bjection, form (Objection, conpound.
4 THE WTNESS: | have sone understanding of the

5 early inplenentations of digital signal processors,

6 special-purpose digital signal processors.

7 BY MR CRAIN

8 Q Wuld you please try to describe these early

9 digital signal processors and perhaps their evol ution

10  over tine.

11 MR DAS: (bjection, form Cbjection, conpound.
12 THE WTNESS: The reason that digital signa

13 processor specialized hardware devel oped was because

14 digital signal processing specifies a nunber of

15 algorithns which can easily incorporate a | arge nunber
16 of multipliers and additions, even for just a relatively
17 sinple function, in contrast to other applications that
18 conputers may be used for which would not require so

19 nmany -- such a high density of these operations. So the
20 field of specifically devel oping digital signal
21 processors is concerned wth the issues of building
22  specialized hardware to do just that limted task
23 nultiplication and addition of numbers, but to do it
24 rapidly and at a constant rate, typically.
25 The earliest -- as | understand, the earliest
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i npl enentations relied on so-called bit slice devices
whi ch, as | understand, are digital |ogic devices, which
aren't quite a whole mcroprocessor, but kind of snaller
conponents that you can put together that will end up
giving you a nore conplete digital processing system
These were very inflexible. So the devel opnent of
digital signal processor hardware is mainly about --
well, it's about two things -- well, three things.
Maki ng themnore flexible and easier to program naking
them faster, making them cheaper
BY MR CRAIN

Q Do | understand you correctly to say that
earlier DSPs were inflexible?

A Yes.

Q Is that because they were not as fast, they were
more expensive, and they were difficult to progranf

MR DAS: (bjection, conpound.

THE WTNESS: It doesn't relate to their speed
and cost. It only relates to their -- their
flexibility, which includes howdifficult they are to
program
BY MR CRAIN

Q | was just giving you those three reasons back
to see.

A.  Yeah.
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1 Q So the progranmm ng ease or difficulty, do |

2 understand you correctly that that has been a -- | don't
3 knowif it's been an inpedinment or an issue in the

4  devel opment of DSPs. That nay not be the correct way to
5 sayit.

6 MR DAS. (bjection, form

7 THE WTNESS: |In ny understandi ng, when you're

8 working with a bit slice processor, a bit slice system
9 it's not even really recognizable as programmng. |It's
10 nore in a gray area between buil ding hardware and

11 programming. So that's why | nean they were not very

12 flexible. By the end of the 1970s, as | recall, we had
13 devices that were nmore -- were nuch nore recogni zabl e as
14 nore or less conventional mcroprocessors wth

15 additional specialized nmultiply and accunul ate hardware.
16 BY MR CRAIN

17 Q Has the progression of digital signal processors
18 allowed for the inclusion of nore conponents in what we
19 mght today call a digital signal processor chip?
20 MR DAS. (bjection, conpound. Objection, form
21 THE WTNESS: Normal |y, when we tal k about
22 conponents in electronics, we're talking about
23 individual physical things. So the chip would just be
24  one conponent. It doesn't contain conponents.
25 BY MR CRAIN
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Q Wien | was thinking of conponents, | was
thinking nmore |ike logical, functional conponents.

A. Certainly the devel opment of all digital |ogic
I's an incessant increase in the nunber of gates
i ncluded, transistors.

Q Didearlier DSPs, according to your

under st andi ng, say include on-board nenory, on the

chi ps?

MR DAS. (bjection, form

THE WTNESS: | can't speak to bit slice
processors. It seems -- | can't -- it seens |ikely
that -- I'mhaving difficulty imgining a DSP chip that

doesn't have any on-board nenory. They probably did
exist, but that woul d be sonething you would want to

I ncor por at e.

BY MR CRAIN
Q Menory, that is?
A.  Yes.
Q Wll, and -- I'mjust trying to gain an

understanding fromyou what earlier digital signal
processors | ooked like. You mentioned sone devices
maybe in the '70s. | don't know if you have an

under standi ng of their architecture or design or not.
Maybe you do. \Wat they woul d have | ooked |ike. Mybe

t hey woul d have had on-board nmenory or maybe they
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1 wouldn't have. | don't know.

2 So let ne see if | can ask it this way: You

3 nentioned a Speak & Spell device, | believe.

4 A Yes.

5 Q Do you have any understanding, just fromyour
6 experience, about the formor design of the DSP used in
7 that device?

8 A. Unfortunately, not any |level of detail.

9 Q Do you have any understanding with respect to
10 DSPs that may have existed in the 1970s?

11 A Yes.

12 Q \Wich ones woul d you feel nost confortable

13  tal king about?

14 A. | can't recall the nanes, the designations of
15 any of these chips, but | have an idea of when -- you
16  know, the chips that |'ve discussed, which are -- nore
17 or less look |ike ny contenporary mcroprocessors wth
18 additional hardware to make them specialized for DSP
19 operations. | think they emerged before 1980.
20 MR CRAIN. Let ne see if this helps our
21  discussion at all
22 (Exhibit 15 marked for identification.)
23 BY MR CRAIN
24 Q Dr. Ellis, you have Exhibit 15 in front of you
25 | see you've taken a nonent or two to reviewit. Are
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you able to identify it?

A It's sone technical docunmentation describing the
Texas Instruments TMS320, sone chips within that series.
The TMS320 is nmore of a brand than a particul ar device.

Q | think you mentioned or seemed to express an
affinity for the TM5320 earlier, that it had a specia
significance to you

A. | said that I own one.

Q What you're referring to about what you own, is
that also the sane as what we see in Exhibit 157

MR DAS: (bjection, form

THE WTNESS: The device that I'mthinking of is
one of these devices, yes.
BY MR CRAI N

Q And you nentioned sonething about maybe this
TM5320 has either broad application or is a name used
for many devices. Did | understand you correctly?

A. That's right. Yes.

Q Does the name TMs320 second generation digita
signal processor nmean anything to you?

A It could mean a couple of things. It could nean
that this is the second generation of the TM5320. It
could nean that this is a second generation digital
signal processor. People in industry are fond of

| abel i ng generations.
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Q Ckay. Are you famliar with the various
generations that people consider with respect to digital
signal processors?

MR DAS: bjection, form

THE WTNESS: |I'mnot -- it's not that
Interesting to ne. That's nmore of a marketing
consi derati on.
BY MR CRAIN

Q But | asked you if you had famliarity, even
though it may not be of interest to you.

A Oh | -- 1 -- 1 wuldn't be able to tell you
what the difference between a first generation and
second generation digital signal processor is.

Q Wy not?

A, As | say, you know, understanding the
generations is not that inportant to me.

Q The TMS320 that you believe -- that you
i ndicated that you own, do you know if it's this TM5320
second generation digital signal processor?

A Yes.

Q And how do you happen to know that?

A | believe it's a TM5320C25.

Q In having the opportunity to review Exhibit 15,
does this refresh your nemory on whether or not you nay

have been the person to identify what we see in
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1 Exhibit 15?
2 MR DAS. (bjection, form
3 THE WTNESS: It doesn't -- no, it doesn't -- it
4  doesn't change ny understanding, which is like | think |
5 my have been.
6 BY MR CRAIN
7 Q So you renmin uncertain?
8 A, Yeah.
9 Q Can you give ne any understanding, based on your
10  know edge and experience with digital signal processors,
11  of how the DSP we see in Exhibit 15 may vary fromthe
12 digital signal processor in, for exanple, the Speak &
13 Spell device that you referred to earlier?
14 MR DAS: bjection, form (bjection,
15  foundati on.
16 THE WTNESS: |'msure it's a faster device.
17 I'msure this one represents a faster, able to perform
18 nore conputations in a fixed anount of time.
19 BY MR CRAIN:
20 Q So speed. Wat el se?
21 A I'msure -- | expect it has both [arger menory
22 on board and the ability to access |arger external
23 nenory. And it probably has -- | assune it has an
24  expanded instruction set. The Speak & Spell may not
25 have been -- it nmay not even nake sense to tal k about
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its instruction set, but if so, then this is a much -- a
greatly expanded instruction set.

Q Anything else that you can think of?

A. It's inplemented using nore advanced silicon --
you know, nore -- a finer line width in the silicon chip
and probably nore advanced chem stry to etch the chip.
The packaging is different. |'msure they didn't have
t hese kinds of 68-pin devices in the Speak & Spell

Q What is an instruction set?

A. Aninstruction set is the -- it's the core set
of commands that a programmer can enploy to instruct
the -- a mcroprocessor to do a particular task. It's
i ke the vocabul ary of the program

Q Is that a standardized thing anong DSPs?

MR DAS: Objection, form

THE WTNESS: That's an interesting question
So if you're building a DSP chip, if you're the
manuf acturer |ike Texas Instruments, part of that is you
get to design the instruction set. You get to define
it. And when you're doing that, you -- it's a
conprom se between what you can feasibly inplement in
your hardware and what's going to nake it easier for a
progranmer to wite in what they want to use.

In the nature of this technol ogy where new

chips, better-performng chips nay cone out every year
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or two, on the one hand, you want to give the programmer
the opportunity to exploit the added capabilities of
your new device. On the other hand, you want to try and
retai n whatever audi ence or constituency of devel opers
are already using your devices. So that means that you
want to maintain some consistency in the progranm ng
model , the instruction set, et cetera, that they're used
to.

In addition, there are sonme standard operations
that any digital signal processing chip needs to
perform such as the nultiply and addition operation
that | mentioned before.

So there is no -- there is no formal standard,
but different manufacturers will try and both maintain
consistency within their own successive devices, and, of
course, they will also -- there wll be sone
compati bility or anal ogy between the instruction sets of
the famlies of devices fromdifferent manufacturers,
both because -- if soneone -- if a conpetitor comes up
with a good idea, they're going to want to incorporate
it. And, you know, if they want to try and draw narket
share away fromtheir conpetitors, then they want to
make sure that the people working with conpeting
products don't feel like it would be too difficult to

transfer.
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BY MR CRAIN
Q That's kind of what | want to focus on now,
between two different manufacturers of DSPs.
Can you think of another manufacturer of DSPs
t hat woul d have been contenporary to what we see in

Exhibit 15?

A Yes.

Q Can you give nme an exanple of one.

A I'mthinking of Mtorola.

Q Is there a specific chip design?

A. I'mthinking of the Mdtorola 56000 series.
Q Is that a well-known DSP of that time?

A Yes. | nean, it's not -- it's, you know, |ike
the TM5320. There were a good number of chips that were
inthat famly. But it's very much the big market
conpetitor to the TMs320. Possibly the TMS320C20
generati on.

Q Now, based on your understanding -- well, let ne
back up.

| think you have indicated that you really
consi der yourself to be kind of the DSP guy at Col unbi a.

A. That's correct.

Q Do you own the Mdtorola chip that you
referenced?

A. | don't. Although, I have worked with it.
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Q That's what | was going to ask. Some peopl e,

i ke with autonobiles, Porsche, Corvette, or sonething
like that. Right?

A. That's right.

Q Is that kind of true with DSPs, that people have
maybe brand al | egi ance?

A. Not really like that. | think people have brand
al | egi ance, but not for reasons of ronance or
sentinentality.

Q DSPs aren't very romantic?

A, Well, no, not to many people. But the

manuf acturer will have a whol e ecosystem and people w |

be famliar wth that, which wll incline themto stick
with that.
Q Based on your understanding of DSPs -- and

specifically, we'll use as an exanple, the TMS320 t hat
maybe you own, in conparison to the Mtorola 56000 --

A, Yes.

Q ~-- that you've also worked with and have
famliarity -- can you share with ne any understandi ng
that you may have with respect to how hard it woul d be
to take one chip and replace it with the other for a
gi ven applicati on.

MR DAS: (bjection, form
THE WTNESS: Replacing a chip would require
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redesigning the circuit board.
BY MR CRAI N

Q Wy is that?

A. There is no standardi zation of the pin-outs on
these chips. 1It's not like, oh, we're going to make a
conpatible chip you can just plug straight in instead.

Q What is a pin-out?

A, The pin-out is the device. It has a bunch of
little metal conductors comng out of the side or com ng
out of the bottom Each of those has a specific
function. That's what we call a pin-out.

Q Can you show nme -- is the pin-out represented in
Exhibit 15 anywhere? Can you flip through it and see if
you can find it?

A This picture we're | ooking at on page -- on the
face, you see the |ower |arge square has --

Q | do.

A, -- a nunmber of -- it has -- in the inside of the
square, there are a set of nunbers, which are the pin
numbers. On the outside of the square, alongside each
nunber is a short |abel which identifies the function of
that particular pin. That's the pin-out.

Q Let's turn to the back and see if maybe we can
further anplify this. This is very interesting.

A Isn't it?
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1 Q Sorry?

2 A Isn't it?

3 Q Page 55. | can tell we're in your wheel house.
4 A.  Yes.

5 Q Your smle gives it away that you really seemto
6 |ike these things.

7 Does 55 show us a pin-out? Page 55.

8 A Yeah. So 55 shows us where the pins are for a
9 different formof the device. |t doesn't give us the
10 labels. There would be additional information

11 indicating which of these particular functions that are
12 shown on the FN and FZ package di agram on page one, how
13  these would appear on this GB package. | think the

14 only -- there is a picture of the (B package on page

15 one. | think the only reason they didn't |abel the pin
16 functions is it's difficult to fit it in, into that

17  picture.

18 Q \Well, going back to page one, | think you were
19 showing ne the bottomimage or pointing to the bottom
20 image as the pin-out.
21 A Yes.
22 Q The lower image, that is
23 VWhat does the upper image show?
24 A.  The upper inmage shows the physical formof a GB
25  package.
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Q So does -- for exanple, in the upper image, do
understand that | can correlate -- well, let me lay the
foundation here.

What do the black circles inside the -- it |ooks
like a square -- alnpbst a square -- appear to be to you?

A They indicate where pins -- netal posts that are
connected to the chip inside -- where they stick out the
bottom of the package.

Q Is there a way to correlate the pin to what's
shown in the inmage below, the | ower inage?

A. No. In all likelihood, there is an exact
one-to-one correspondence, that every one of those bl ack
dots corresponds to one of those pins in the |ower
I mge. But without having a table, we wouldn't know
whi ch one was whi ch.

Q Wuld you expect there to be such a table in the
docunent ?

A 1 woul d.

Q Let's seeif we can find it. This is helpful

A Al right,

It's not here. | don't findit.

Q Gkay. | don't think it's crucial to our
under st andi ng.

A kay.

Q It would have just been hel pful.
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Turn to page 56 of Exhibit 15.

A Yes.

Q Do we see the pins of the DSP of Exhibit 15 on
page 567?

A Yes.

Q Wuld you identify them please.

A Sothisis tw views, a top view and a side
view. W can see themin both views. In the top view,
we can see the top of each of the pins -- of each of the
four rows of pins -- the individual pins in the four
rows. In the side view, we can see the edge -- it's the
si de-on view of one row of pins, and we can see the
edge-on views of two other rows of pins; but because
we're | ooking at them edge on, we only see one pin.

Q Hold on to that.

A.  Yeah.

Q Would you put a line out and just |abel what
you've circled. You're calling thempins. So if you
want to call themthat, that's fine. |If you'll just
identify themby what you'd like to call them

A (Conplies).

Q Wuld you the turn to page 55. Let's do it
there as well. Because | think we get a different
under st andi ng of the pins.

Before you do, specifically point me to where
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you see pins. Show ne.
A.  These are the pins seen fromthe side and these
are the pins --
Q Kind of the mddle inage?
A Yes.
Q The side view?
A, And these are the pins seen from underneath, end

on.

O

Wul d you mark them for us.
A Sure.

MR DAS: M. Crain, we've gone an hour and 45
m nut es.

MR CRAIN. Have we really?

MR DAS. Yes. W've been having way too nuch
fun with pins.

MR CRAIN. This is awesone. Let's take a
br eak.

THE VI DEOGRAPHER: This is the end of Media
No. 1 in the deposition of Dr. Daniel Ellis. The tine
is 10:45 a.m W are now off the record.

(Recess taken from 10:45 to 11:09.)

THE VI DEOGRAPHER:  This is the beginning of
Media No. 2 in the deposition of Dr. Daniel Ellis. The
time is 11:09 a.m W are back on the record.

BY MR CRAIN

Huseby, Inc. www.huseby.com
555 North Point Center, E., #403, Alpharetta, GA 30022 (404) 875-0400

hitp: /A yeslaw.n


http://www.huseby.com

QSC AUDIO PRODUCTS, INC. vs. CREST AUDIO, INC.
Daniel P.W. Ellis, Ph.D. on 06/27/2014 Page 63

© o0 N oo o1 B~ wWw N

ST R S N S o o = T e T T i I
g A W N P O © O N O O » W N P, O

Q Dr. Ellis, during the last break, did you have
an opportunity to consult with QSC s counsel ?

A | had the opportunity.

Q Didyou consult or confer with QC s counsel
regardi ng any of your prior testinmony?

A, No.

Q D d you consult or confer wwth QSC regarding the
substance of any testinony that may be anticipated to be
gi ven?

A, No.

Q And during the break, did QSC s counsel suggest
to you the manner in which questions should be answered?

A, No.

Q If you'll returnto Exhibit 15 W were talking
about pins.

A Yes.

Q Remind me again, what is the purpose of the pins
in this TM5320?

A. The pins are to connect the DSP chip to other
devices in the whole circuit.

Q | think we kind of got into this because we were
tal ki ng about how easy or difficult it mght be to take
this TM5320 and replace it with say a Mdtorola 56000 in
a given board or application. Do you remenber talking

about that?
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A Yes.
Q If I understand you correctly, | think you
indicated that it would be extrenely difficult?
A, Yeah. M understanding is it wuld require a
redesi gn of the board.
Q The board that the DSP connects to?
A. That's right.
Q How does this DSP that we see in Exhibit 15
connect to the board?
MR DAS. (bjection, form
THE WTNESS: So the document describes severa
di fferent packages which would have different ways of
connecti ng.
BY MR CRAIN
Q Can you point nme to where in the docunent it
di scusses that issue.
A. COh, the picture on the front shows these two
di fferent packages, which would have different ways of
connecting to a board.
Q Please describe themfor me.
MR DAS. (bjection, form
THE WTNESS: In these cases -- | think in both
of these cases, there would be a socket on the board
that the device fits into.

BY MR CRAIN:
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Q Is the socket a standard-type socket for any
type of DSP?
MR DAS: bjection, form
THE WTNESS: The socket is specific to the --
to the mechanical formof the chip. In this case, a
68-pin GB or a 68-pin FN or FZ
BY MR CRAI N
Q Are those standard packages?
MR DAS: bjection, form
THE WTNESS: Yes. These are not the only chips
that have this form
BY MR CRAIN
Q Howis a chip secured in a socket?
MR DAS: bjection, form
THE WTNESS: Usual ly by friction.
BY MR CRAI N
Q What do you nean?
A. There is mechanical -- the pins wll
mechani cal |y touch the socket, which is how the
el ectrical connection is nade, because of two pieces of
metal pushing against each other. And then there wll
also be friction associated with that pushing together,
which will hold the -- can hold the chip in.
Q So is it your understanding that some type of

securing |ike soldering is required or not required?
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A In the case of these devices, they would not
require soldering. It's quite likely that these chips
were also released -- ultimately rel eased in packages
that did require sol dering, thereby avoiding the expense
of a socket.

Q So does Exhibit 15 denonstrate or illustrate

configurations that do require sockets?

A Yes.

Q Wuld you turn to page 59, please.

A Yes.

Q Would you please take a noment to review page 59
of Exhibit 15.

A Yes.

Q Can you explain to ne what page 59 appears to
depict to you

MR DAS: bjection, form

THE WTNESS: Well, according to the caption
it's show ng how to connect the DSP chip -- a particular
version of the DSP chip -- to -- let me just read the
previ ous page to get the context.

It shows how to connect to the pins of the
TMS320E25 to make it appear as a different chip, an
EPROM chi p, the TM527C64. Based on ny review, that's
what | believe is happening. The diagramshows -- so on

page 58, there is a picture of a device, and | think
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this is the wiring of that device.
BY MR CRAI N

Q You're referring to Figure 8 on page 58?

A. That's right.

Q What do you understand Figure 8 to be?

A It's the EPROM adapter socket. It's a socket
that you can plug the -- put the chip into, which then
provi des extra pins on the bottom which allow you to
plug that whole assenbly into an EPROM programmer.

Q Do you have any understanding of why -- let ne
ask it again a different way. Do you have any
under standi ng of the purpose of having an EPROM cel | ?

MR DAS. (bjection, form
THE WTNESS: Yes.
BY MR CRAIN

Q Wy?

A. It allows you to change the programon the DSP
chip. It allows you to change the programstored in the
internal -- one of the internal menories of the DSP
chi p.

Q Is there -- on page six -- let's turn to that.
If that's not the one, maybe you can show me anot her
page. Does page six illustrate what is contained on the
TMS320 DSP chip depicted in Exhibit 15?

A. This is the functional block diagram which
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shows, in schematic form the main functional units that
are part of the chip.

Q Do you see, on kind of the center, upper half of
the page, a block that has the words, "Address, program
ROM EPROM'; in parens there, it says, "4096 X 16."

A Yes.

Q Do you have any understandi ng of what that
functional block relates to?

A That's the internal read-only nenory that | was
referring to.

Q That you were referring to that is resident on
the chip, itself?

A Wen we were discussing the pin-out on page 59,
| was saying it was to allow for programm ng of one of
the internal menories of the chip, and that's the one,
the one that you just described.

Q Are there any other menories that you are able
to identify in the functional block diagramon page six?

A Yes.

Q \Were are they?

A Wll, I -- 1 haven't gone through all the units,
but | see two -- two boxes containing the word RAM
R-A-M towards the bottom One is the Data RAM
Bl ock B1 and Bl ock B2; and the other is called the
DATA/ PROG RAM Bl ock BO.
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Q Do you feel |ike you have any understandi ng of
what those two bl ocks you just identified do in the DSP?

A Yes.

Q Please share that with ne.

A.  So RAM stands for random access nenory, which
means menory that you -- which actually means nenory
that can be both read and witten on the tinme scale of
i ndividual instruction cycles. The Data RAMis
specifically to hold data values, such as the sanpl ed
val ues of signals. The DATA/PROG RAM i s separate
because it can either be used to hold data that woul d
then be used as part of the algorithm or it can be used
to hold the program-- the actual algorithmthat's being
execut ed.

Q Now, are either one of these devices that you've
identified as RAM or types of RAM non-vol atile nenory?

A.  These would be normally considered volatile
menory. O course, non-volatility is not necessarily an
intrinsic property of the menory. It's a property of
the entire inplenmentation. So if you provide -- if you
have a nmenory chip that, under certain conditions, wll
| ose its menory, you can say it's the volatile menory;
but if you enbed it in a systemthat prevents it from
losing its menory, then you've got a non-volatile

Menory.
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Q Do you see any other nenories other than the
three we've identified so far?

A, There are a bunch of buffers or registers,
guess. Like the ARO, these are registers. The stack,
these are registers. They are simlar to menory,
because they hold binary numbers, but they are snaller,
they have fewer bits.

Do | see any others? There are other registers
described. But that's it.

Q Do you have any understandi ng of whether these
buffers and registers that you' re speaking about are
non-vol atile nenory?

A They are not.

Q Do you see yet any other types of nmenory in the
functional block diagramof the TM5320 shown on page Six
of Exhibit 15 that we've not already identified?

A.  No.

Q | don't think -- let's go back and | ook at the
first one that we were tal king about, the Program
ROM EPROM Do you have any understandi ng of what that
conponent appears to be?

A Yes.

Q Please explain

A It's a menory for storing the programto be

executed, which is either a nmask programmed ROM where
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1 the programis stored -- is defined at the time of

2 manufacture of the device; or it's an EPROM a

3 programmabl e read-only nenory, where the program can be
4 witten into the device after it's been manufactured.

5 Q Do I understand you to say that the functional

6 block diagramthat you're focusing on as ROM EPROM coul d
7 be either/or?

8 A. That's correct. And it's not that |I don't know
9 which one it is, but they're using this to cover both of
10  those cases.

11 Q Wat's your understanding, if you have one, on
12  why the nenmory might actually be a ROM and not an EPROW?
13 A.  The reason woul d be if you devel oped a program
14  and you don't -- you want to mass produce it, then the
15 cheapest way will be to have it specially manufactured --
16 if you're manufacturing very |large volunes, to have it
17 as a mask programred ROM

18 Q Wat's cheaper about that?

19 A It's probably sinpler. It's probably a sinpler
20 circuit. And then, of course, you know, if you were
21 going to use the EPROM you woul d then have to actually
22 programthat ROM for each device that you nmanufactured,
23 as a subsequent stage to nanufacture.
24 Q | don't understand that |ast statement.
25 A. So we could take the chip with the EPROM we

Huseby, Inc. www.huseby.com
555 North Point Center, E., #403, Alpharetta, GA 30022 (404) 875-0400

hitp:/wvw.yeslaw.net/help


http://www.huseby.com

QSC AUDIO PRODUCTS, INC. vs. CREST AUDIO, INC.

Daniel P.W. Ellis, Ph.D. on 06/27/2014 Page 72
1 could -- it cones off the production line. W have the
2 programthat we want to wite into the read-only nenory.
3 W take the chip and put it into the programrer or
4  sonmehow arrange it in circuitry that performs the
5 progranmmng, and then we wite the programin. If we
6 didn't have the EPROM if it was part of the actual
7 manufacture process, then the chip that came out of the
8 manufacturing would al ready have the programin it.
9 Q Is ROMnon-volatile nmenory?
10 A Yes.
11 Q |Is EPROM non-vol atile menory?
12 A.  Yes.
13 Q Does -- according to your understanding --
14  Exhibit 15 give us any additional information about the
15 ROM and the EPROM about the type?
16 A It probably does. It mght not. As we noticed
17 with the pin-out, this is clearly marked, "Advance
18 Information." So there may be some details which are
19 sinply not included.
20 Q \Well, based on your understanding of Exhibit 15,
21  what would you understand the ROMto constitute?
22 A. | would understand ROMto be the situation where
23 it's mask programmed.
24 Q What is your understanding of what the EPROM
25 would constitute if it were EPROM and not ROW?
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A.  That would nean a different device where that
menory was in the formof a programabl e read-only
menory.

Q And we tal ked yesterday about a coupl e of
different types of EPROM -- or EPROM and | think the
conparison between what's known as EPROM and EEPROM
Are you able to tell us what may be included or excluded
by the EPROM shown in the functional block diagram on
page sSix?

A. Sorry. There is no nention of EEPROM in this
document. Ckay?

Q How do you know that?

A Oh, sorry. | don't. |'mnot aware of -- |
haven't noticed any nention of EEPROMin this docunent.

Q \Well, you said that with such seem ng sureness,
| thought nmaybe you had checked.

A. | would have expected it to be sonething that
they put on the headlines on the front page.

Q In that they apparently have not, then what does
that | eave you, according to your understanding, as to
what an EPROMis, in this situation?

A You know, all | can say is the Ein EPROMis for
erasable. The Pis for progranmable. | don't know how
they're going to do the erasing.

Q Do you know whet her or not the EPROM referenced
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in the functional block diagram speaks to the type of
EPROM that requires an ultraviolet light to be erased?
A | don't know. Wit.
| don't know, but | notice, on page 57, a round
W ndow.
Q \What does this round wi ndow on page 57 tell you?
A It suggests to ne that that is the windowto
provide the ultraviolet light to erase the ROM
Q So should | understand that the inmage that we
see on page 57 correlates to the functional block
di agram of an EPROM or ROM on page six? |s that what
you' re saying?
MR DAS. (bjection, conpound.
THE WTNESS: The image on page 57 is another
mechani cal encapsul ation of this chip.
BY MR CRAI N
Q Oh, okay. So does the inmage of the chip show --
hold on a second. Let me make sure | understand.
Are the inages on page 57 one instance of the
TMS320 chip, according to your understanding?
A Yes.
Q State again, what does that circle in one of the
diagrans of the chip nean to you?
A. It looks like the wi ndow that would be provided

to allow erasing the PROMw th UV.
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Q Wuld this be the EPROM then that you're
referring to that requires an ultraviolet light to be
erased?

A.  Yes.

Q Go to the next page. W were talking about this
a nonent ago. Let's see if we can wap this up.

Do you see the paragraph -- | guess at the
bottom of the page -- talking about the TMS320E25 EPROM

cell?
A Yes.
Q | believe it does go on to tal k about that

they're ultraviolet light erasable, if you see that.

A That's right. | see that.

Q Now, is that referencing the DSP, according to
your understanding, or sonething else?

A No. It's referencing the TM527C64.

Q What do we understand the TMS27C64 to be?

A. It's an EPROM chi p.

Q But that chip is separate to the DSP; isn't it?

A That's right.

Q So thisis an entirely different EPROM than what
we see on page 57. |s that correct?

A.  Yes.

Q Thank you. But both of those EPROMs, on 57 and

58, are the ultraviolet |ight erasable type?
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1 A It doesn't -- | haven't seen it say that, but
2 the inclusion of a w ndow makes ne think that.
3 Q Let's go back to page six. W were talking
4  about the ROM and the EPROM \What type of information
5 would you expect to be contained in either the ROM or
6 the EPROM based on your understanding of what's
7 depicted in the functional block diagramof page six?
8 MR DAS: (bjection, asked and answered.
9 You can answer.
10 THE WTNESS: As | nentioned before, the |abels
11 are -- one of these areas is |abeled Program ROM EPROM
12 one is labeled Data RAM one is | abel ed DATA/ PROG RAM
13  We notice that the EPROMis | abel ed Program ROM which
14 nmeans that it stores the program the algorithm and
15 also -- but the programcould al so be stored in the
16  DATA/ PROG RAM
17  BY MR CRAIN
18 Q So then, naturally, that neans that we woul d not
19 store data in the ROM or EPROM bl ock?
20 A Actually, | don't think that's true.
21 Q What do you base that on?
22 A. M experience.
23 Q Wy do you believe that's not true?
24 A. It's -- when you're distinguishing between data
25 and program nmenories, generally you' re talking about a
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restricted capability for the data nenmory and a |ess
restricted capability for the program menory.
Q So?

A I'msorry. 1've forgotten what |'mtrying to
expl ai n.

Q Well, | think you're trying to tell ne --

A Are you --

Q Sorry?

A You were asking whether the program nmenmory could
be assuned to not contain data.

Q \Well, yeah. Because you were telling ne that,
wel I, these things have | abels.

A Yes.

Q So, therefore, it's pretty clear. But then,
seemto hear you say that perhaps, well, | could put

data in the program

A, Yes.

Q Gkay. I'mtrying to understand how you know
that --

A Yes.

Q -- or what in Exhibit 15 suggests that to you

A. Data is not a very specific term Right? It's
not -- there are different kinds of data. But in
general, when you're witing a program you can have

the -- sone of the data directly within the program
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itself. So, in that case, you would be storing data in
t he program nenory.
Q Define data for me, then.
A. That's a very broad term Here, they're
di stingui shing between programand data. So the program
I's specifically the nmachine code instructions, and the
data is the parts of -- the values we're noving -- we're
dealing with which are not the machine code instructions.
Q So the block having the words "Program
ROM EPROM' in figure -- the functional block diagram on
page six, are you telling me that it is or is not
limted to machine code instructions?
A It's not.
Q Does Exhibit 15 teach that to you?

A It's inherent. I'm-- if that's the right term
It's something that -- | don't think -- in any kind of
processor of this kind, it would -- it's normal to have

data mxed in, in the program menory.

Q Wuld this data be data that woul d be updated
fromtime to tine?

A This woul d be the data which is nmuch -- no, this
woul d be the data that's intrinsic to the program to
the algorithm

Q Can you give nme an exanple of data that you

consider not to be intrinsic to the program so I'l
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know a cl ear distinction.

A Anything that you would want to change through
the operation of -- that you would want to be able to
take on different values during the operation of the
program

Q Can | call that non-intrinsic data, for our
purposes, or is there a better title?

A. There is a better title. The data in the
program menory woul d be called constant data.

Q ay. And what would other type of data be
cal | ed?

A.  Dat a.

Q Al right. That's fair enough.

A Variable data. Ckay. Variable data.

Q | don't want to suggest a term | want to use a
termthat you tell me is the correct term

A. | know.

Q So we're going to use constant data and variable
data. |Is that correct?

A Yes.

Q \Were would you expect for me to find variable
data in the functional block diagramon page six?

A. In either of -- any of the RAM bl ocks.

Q Would you expect ne to find variable data in the
Pr ogr am ROM EPROM bl ock?
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1 A, No.

2 Q Wy not?

3 A The definition I'musing for variable data is

4 data that constitutes a variable in the program That

5 means that's something whose val ue changes during the

6 operation of the program You would not be able to

7 change the val ue of something stored in the ROM during
8 the operation of the program

9 Q VWat about if it was an EPROW?

10 A In this case, the EPROM -- erasing and

11 reprogranmng the EPROMis a |l engthy process. It

12 requires several mnutes say at least. So that's

13 totally outside the scope of the program

14 Q Because a person actually has to shine a W

15 light onit?

16 A W have to somehow cause UV light to be shown on
17 it

18 Q Also looking at figure -- the functional block
19 diagram figure -- page six, | see two itens that appear
20 to be simlar to ne. One appears to be identified as a
21 data bus; another appears to be identified as a program
22 bus. Do you see those?
23 A.  Yes.
24 Can you descri be each of those two items for ne.
25 MR DAS: (bjection, conpound.
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THE WTNESS: The data bus would be a set of
essentially wires that carry values of data between
menories and registers and processing units. The
program bus would be a simlar set of wires that carry
the elenents of the -- of the program between the
different places they may need to go. As we've
di scussed, elenents of the program may include constant
dat a.

BY MR CRAI N

Q Let nme see if | can sunmarize to nmake sure
under st ood you. The program bus carries the program and
constant data, conprised of a series of wres?

A Electrical connections. QObviously, they're not
really wres.

Q Electrical paths or connections?
Ckay.
Is it nore than one?
Yes.

How do you know?

O > O

A The -- well, again, because it always is. But
inthe figure, there are these -- when we see the
connections -- the marks that connect to these two w de
gray buses, they're single lines, which have a short
diagonal line with a nunber next to it. That indicates

t he nunber of actual separate binary val ues being
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carried. You can't always assune that that nunber is
the sane as the total nunber in the bus, but | think you
can assune that it's at least -- the bus is at |east as
big as those nunbers.
Q Is it the nature of a bus to allow for either --
faster communi cation?
MR DAS: bjection, form
BY MR CRAIN
Q I'mtrying to understand what the nature of it
Is. Is it a capacity or speed issue?
MR DAS: (bjection, form
THE WTNESS: |s what?
BY MR CRAIN
Q Is the data bus or the programbus -- let ne
back up even further. Are they essentially the sane in
construct, but perhaps different in purpose?
MR DAS. (bjection, form
THE WTNESS: They are different buses. They're
given different names.
BY MR CRAIN
Q Rght. But | nean, are they -- would you expect
themto be constructed simlarly?
MR DAS: (bjection, form
THE WTNESS: You know, at the level of the

chip -- these are abstract concepts.
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BY MR CRAIN

Q Right.

A But | would expect some simlarity between them
yes.

Q Wy, according to your understanding, would you
expect to have any type of bus on a digital signa
processor?

A So as | said, the bus is an abstract concept.
It's a way of explaining to the human, a human potenti al
user, and to some extent, allow ng a designer to explain
to himor herself what's going on. You know, all -- |et
me | eave it at that.

Q D d | understand you correctly earlier to
i ndicate that a bus would be understood as a nultiple
nunber of communi cation paths or connections?

A. In this instance, |'mconfident that the data
and program bus have nultiple connectors -- have
multiple bits.

Q Wiy is that?

A Because of the notations on the block diagram
showi ng, in many cases, 16 lines comng in and out of
the bus -- both buses.

Q Ckay. So for any of these connections com ng
off a bus that has the little diagonal line with a 16 --

A.  Yeah.

Huseby, Inc. www.huseby.com
555 North Point Center, E., #403, Alpharetta, GA 30022 (404) 875-0400

hitp:/wvw.yeslaw.net/help


http://www.huseby.com

QSC AUDIO PRODUCTS, INC. vs. CREST AUDIO, INC.

Daniel P.W. Ellis, Ph.D. on 06/27/2014 Page 84

1 Q -- we're to understand that there is actually 16
2 lines?

3 A, That's right.

4 Q And were you telling me earlier -- well, that

5 neans that the bus then has to at |east have 16 |ines?
6 |Is that what you neant to say?

7 A That's what | was saying. So you notice, there
8 i1s one over here with only three. So sonetines you

9 don't take all the pins off a bus. But | don't see any
10  nunbers larger than 16. So | think the buses are

11  probably 16 bit.

12 Q Is this like a parallel-type connection, a bus?
13 MR DAS. (bjection, vague.

14 THE WTNESS: The buses they're tal king about
15 here are, in ny estimation, 16 parallel |ines, yeah.

16 BY MR CRAIN

17 Q Does that nean that one conponent can either

18 send or receive data on all 16 lines at one tine?

19 MR DAS: (bjection, form
20 THE WTNESS: That -- that's -- | think that's
21 what -- | think that's what | nmean. So yes. The bus
22  would be a set of -- would allow connection between two
23 different conponents; and in this case, nost likely 16
24 bits at a tine.
25 BY MR CRAIN
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Q Howis a parallel connection different froma
serial connection?

A, So we haven't discussed serial connections at
all. Right?

Q No.

A It's used in a bunch of different ways. There
IS no-- |l'"mnot sure there is any discussion of seria
connections in this docunent.

Q Can you answer the question, though?

A Well, it would be easier to answer it if you
were telling me about a particular domain in which those
terms mght be used.

Q Well, do you have an understanding of what a
serial connection is?

A. | have several

Q Lay themon ne.

A. kay. So the nost common -- the first usage
that comes to mind is the serial port conmonly found on
conput ers.

Q Does it have a nanme?

A. There are many different kinds of serial ports.

Q What do we call then? Just a serial port?

A. They're often called a serial port. Yes.
Again, what are you trying to -- what is the question,

names of serial ports?
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VWll, if they have them
| can give you two instances.
Ckay.

A. The -- well, they have a |lot of nanes. But

O > O

let's say the RS-232 port is a serial port.

Q kay.

A And another one is the USB, the universal serial
bus. That's a serial port. So I've named two seri al
ports.

Q ay. |I'mtrying to understand how a seria
comuni cation --

A Yes.

Q ~-- link, line, whatever you want to call it, is
different than what we may understand to be a parallel
communi cation link, line, or whatever,

MR DAS. (bjection, form (Objection, conpound.
BY MR CRAIN

Q Let me give you another question. | don't mean
to frustrate you. You seemto be frustrated.

A | just wanted to point out that it's -- you're
characterizing this programbus as a parall el
connection, which seens reasonable to ne, but it's not
the way it's being described here.

Q \Well, you've forgotten nore about buses than

"Il probably ever know. So |'mjust going off of what
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| understand you to share with nme. If | msstate that,
pl ease correct ne.

A So where did the term"parallel" cone fron®

Q Well, | thought we were tal king about
comruni cation -- you said 16 conmmunication lines. Even
t hough you may have forgotten what | already know, | may
have a little bit of understanding. So |'mwondering if
that's a parallel type of comunication. Wether this
one is or not is inmmterial. But I'mtrying to
under stand how that m ght be comonly inplenented. And
of course, you've indicated that you're kind of a -- you
know, understand DSPs. So | want to understand from you
what you understand it to mean. Does that make sense?

A kay.

Q kay. W need to start at a high level and
maybe drill down as needed. At a high level, what do
you understand the differences to be between a serial
comruni cation path or link and a parallel communication
path or |ink?

MR DAS. (bjection, conpound.

THE WTNESS: So the -- in conputers, we often
tal k about serial and parallel buses actually --
sorry -- serial and parallel interfaces. |In fact, these
days, parallel interfaces are pretty rare. But in

early -- you know, in the |BM PC over nany years, there
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woul d be both a serial and a parallel interface onit.
And the distinction there is that the serial port has
fewer wires and it nmanages to convey comnparabl e
i nformation by sending successive data bits down the
same wire, whereas in the parallel port, those data bits
woul d be sent over separate wires all at the same tine.
BY MR CRAI N

Q You asked me where | got the notion of parallel

A Yes.

Q Does that not seemto be nmore akin to what you
describe wth respect to either one of the two buses

shown in the figure on page six?

A, Yes.
MR DAS: bjection, form
BY MR CRAIN

Q ay. So | think we're tal king about the sane
t hi ng.
You nmentioned USB as a type of serial interface.
|s that an accurate description?
A Yes.
Q Do you recall when USB first was introduced?
MR DAS: Objection, form
THE WTNESS: USB was -- is the -- is very nuch
the successor to the RS-232 port that was present on

many of the PCs of the '80s and '90s. And ny
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recol | ection, USB appeared sonetinme between 1995 and
2000. That is -- that's when it would be, you know,
sonet hing that you would actually have on a piece of
equi prent you woul d buy.
BY MR CRAIN

Q \What about RS-232? Do you have an under st andi ng
of when RS-232 was introduced?

A RS-232 is, in technology terns, ancient. So |
don't know when it was introduced, but it could have

been the '50s or the '60s.

Q | think you indicated that USB repl aced RS-232?
A Yes.
Q Wy?
A. There were various limtations to RS- 232 which

were i nproved upon by USB.

Q \What were sonme of those limtations?

A. USB is faster.

Q Any others?

A. Oh, yes. USB allows nore sophisticated
configuration of the device so that when you plug it in,
the conputer can find out what the device is, which --
It was both -- USB is a nuch nore conplicated standard.
An RS-232 device was not well standardized. So there
was no way that -- there was no nice industry standard

way that people producing RS-232 peripherals could allow
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the devices they were connected to, to automatically
i dentify what they were.

Q CGoing back to the first reason you gave, faster
or speed, faster in what regard?

A. Higher data rates. Able to transfer a large
amount of data in the same anount of time.

Q On USB versus RS-2327?

A Yes. The RS-232 has a relatively | ow maxi mum
bandw dt h.

Q Do you have any understanding with respect to
data transfer rates or speeds in parallel interfaces?

A Yes.

Q Can you give nme a frane of reference for a
parallel interface in conparison to what you've
described with USB or RS-232?

Let ne help you further. I'mtrying to
understand how it may fit, relate, if at all.

A.  The difference between RS-232 and USB is -- the
reason the USB is faster is nmainly due to inproved
specification of the electrical characteristics, which
al l ow the voltages to change nore rapidly wthout
becom ng distorted. |If it weren't for that, USB woul d
not be intrinsically faster than RS-232.

Using those kinds of electrical specifications,

you could inplement a parallel interface. Typically,
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the parallel interface would be -- would have intrinsic
hi gher bandwi dth, with a higher data rate for both
cases. So if we have a single electrical standard, we
build a serial port, we build a parallel port, the
parall el port is faster.

Q Is that a general truth?

A Yes. kay. It's arule of thunb. Parallel
port -- serial port, as |'ve said, covers a ot of
different things. Parallel port probably covers an even
wi der range of things.

Q An even wi der range.

A, Um hmm

Q How so?

A, Because you have to specify how you're going to
manage - -

(Interruption.)

THE WTNESS: You have a lot of choices of how
you're going to nmanage the parallel transfer of data.
BY MR CRAI N

Q Is it common to interface a serial connection
with a parallel interface?

MR DAS. (bjection, form

THE WTNESS: They're different interfaces.

BY MR CRAIN:
Q Ckay. | apologize for ny overly sinmplistic --
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but if | had an RS-232 wire. R ght? And | had a
parallel -- like a ribbon cable? 1Is that a parallel
type of connection?

A. A ribbon cable would be sonething you could use
to carry the electrical signals froma parallel
I nterface.

Q Can you interface the parallel cable to the
serial cable in some fashion?

A You could build a device that converts between
t hem

Q Wat would this device be?

A. It would be a piece of electronics with a
parall el port on one side and a serial port on the other
and some circuitry in between to transfer the data
bet ween them

Q Are these off-the-shelf-type devices?

A.  Qoviously, it depends on the particular choice
of parallel and serial port. | know for a fact you can
get off the shelf, a device that converts between a USB
port and a so-called Centronics parallel printer port.

Q Is that a device that's available now or
sometine --

A It is.

Q Could you design such an interface yourself?

A Yes.
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Q How hard would it be?

A It's not sonething | would do every day. It's
not -- | mean -- well, that's interesting. That
depends. |'d have to think about howto do it. It
woul dn't be that hard. It wouldn't be -- you know, |
woul d have to have a good reason to do it, but | could
certainly do it.

Q Ckay. Tell me how you would do it.

A Well, you have one part of the circuitry which
I's, you know, doing whatever is required of the seria
Interface. For instance, there is a -- you know, you
can buy chips that are specifically assenbled to make
that easy, a so-called UART, ULA-R-T. You could have
one of those to deal with assenbling and di sassenbling
the information on the serial side. You would then have
a bunch of pins that cane out of that device. You would
t hen have some kind of buffer and some control logic to
handl e the parallel port.

Q \When you say a buffer, you would need sone type
of nmenory?

A It depends. It would neke it a |ot nore
conplicated if you wanted to give it a menory buffer
The easiest thing would be to have sonething where the
speed of communication was the same on both ports, the

serial and the parallel port.
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Q Ddn't you tell ne generally that parallel ports
are faster?

A VWat | neant to indicate by that was they're
potentially faster. Any data port, you can run at |ess

than its maximumrate. But usually in design, the

maxi mumrate is the nost interesting -- is the thing you
care about.
Q | was going to say, | wouldn't think you would

want to slow sonething down if you didn't have to.
Ri ght ?

MR DAS: (bjection, form

THE WTNESS: | nean, all other things being
equal. But that's -- in many cases, that's not the
primary design [imtation.
BY MR CRAIN

Q Well, if | understood you correctly, | thought
you were saying that, well, you mght ideally want them
to be at the sane speed.

A.  Yeah.

Q Again, froma general perspective, a seria
connection may not be as fast as a parallel connection.
|s that fair?

A.  The maxi mumt hroughput, as inposed by the
interface, using the same electrical standards, would

be -- the parallel port would have a hi gher maxi num
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t hroughput capacity than a serial port.

Q Wuld that have been true in 1994 as wel|?

A Yes.

Q Soif there is a higher throughput on the
paral |l el connection, how do you make it the same speed
as the serial interface?

MR DAS: bjection, form

THE WTNESS: Well, it's the -- it's the nmaxi num
speed. So, you know, you could build the interface such
that it was only able to transmt data up to the speed
of the slower of the two interfaces. In fact, you know,
at sonme level, you would have to do that.
BY MR CRAIN

Q Soif | was comunicating the data across the
parallel interface into the serial interface, if
under stand what you're saying, | may have a |arger
amount of data com ng through the parallel interface.
How do | keep -- | want to say it's |like a bottleneck or
it seens like it would crash or sonet hing.

A Um hmm

Q Howdo |l get it into what | need for the serial
i nterface?

MR DAS: (bjection, form
THE WTNESS: It's easy to imagine a

circunstance where you wouldn't be able to do that. But

Huseby, Inc. www.huseby.com
555 North Point Center, E., #403, Alpharetta, GA 30022 (404) 875-0400

hitp:/wvw.yeslaw.net/help


http://www.huseby.com

QSC AUDIO PRODUCTS, INC. vs. CREST AUDIO, INC.
Daniel P.W. Ellis, Ph.D. on 06/27/2014 Page 96

© o0 N oo o1 B~ wWw N

ST R S N S o o = T e T T i I
g A W N P O © O N O O » W N P, O

at the same tine, |'ve described that such devices
exist. So there is this whole area of conmunications
Interfaces we haven't spoken about called handshaki ng,
which is wires other than the ones we've discussed that
are used to nodul ate the transfer of data.

BY MR CRAIN

Q Wat I'mtrying to get back to was you had
mentioned a buffer. Wuld that be a way to do it, to
buffer what's comng on the parallel so that | can read
that out on the serial?

A. No. That's not what |'mtalking about.

Q | wasn't sure. That's the reason I'm asking.
\WWhat was the purpose of the buffer that you referenced
earlier?

A The buffer is like these registers. Like we've
got this single word comng in on a serial port. W get
it comng out of the UART, we store it in the register,
and then that becomes -- that drives our parallel port.

Q Look back at page six.

A, Yeah.

Q Again, | understand that this is a functiona
bl ock diagram |'d |like your understanding, based on
your experience, as best you can ascertain it, for what
this docunent appears to disclose as of, | guess, 1990.

You pointed ny attention to several snaller

Huseby, Inc. www.huseby.com
555 North Point Center, E., #403, Alpharetta, GA 30022 (404) 875-0400

hitp:/wvw.yeslaw.net/help


http://www.huseby.com

QSC AUDIO PRODUCTS, INC. vs. CREST AUDIO, INC.
Daniel P.W. Ellis, Ph.D. on 06/27/2014 Page 97

1 lines with the diagonal lines through them Do you

2 renenber that?

3 A Yes.

4 Q And they have the nunmbers out beside them as

5 well, such as 16.

6 A Yes.

7 Q Wuuld you expect each of the communication |inks
8 here that we see, these types of diagonal |ines comng

9 off the bus, to be the sane type of interface as the

10 bus? | don't knowif |I'meven asking that right.

11 MR DAS: (bjection, form

12 THE WTNESS: It's not -- within the chip here,
13 it's not really -- | don't really -- I'mnot sure what
14  you nmean by "interface."

15 BY MR CRAIN

16 Q An overly sinplistic here issue would be if we
17 were to consider one of these buses as a parallel type
18 of interface, would | expect any of these traces to any
19 of the functional blocks to be a serial interface?
20 MR DAS. (bjection, form
21 THE WTNESS: It's possible. | don't think it's
22 true, but it is possible there is sone serial device in
23 here, but | don't see it. The lines comng off the
24 program bus would not be -- | nean -- woul d not be
25 serial.
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1 BY MR CRAIN
2 Q I'msorry?
3 A, The lines comng off the programbus or the data
4 bus woul d not be serial.
5 Q Hopefully, last question on this. You said you
6 didn't see any, but you seemto think that, well, |
7 guess that's possible.
8 A Yes.
9 Q Wat would it look like if that were the case?
10 MR DAS: bjection, form
11 THE WTNESS: | was | ooking for a box, one of
12  these functional boxes that had one of these |ines going
13 out that looks like it was a serial interface |ine.
14 BY MR CRAIN
15 Q How would it be represented, according to your
16 understanding, if it were a serial interface |ine?
17 A. There are conventions for |abeling these |ines.
18 These little letters we see on the edge of the diagram
19 and el sewhere, they -- if you're looking at this, there
20 is a bunch of conventions that you'd know what they
21 mean -- you'd have a good idea what they nean.
22 In a classic serial interface, there is an RX
23 and a TX line for receive and transmt.
24 Q Right.
25 A. | was looking to see if there are any pins
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1 marked like that. | don't see them

2 Q Dr. Ellis, has there been an occasi on where you
3 have been requested by soneone to devel op a DSP sol ution?
4 MR DAS: njection to form

3) THE WTNESS: Yes.

6 BY MR CRAIN

7 Q Are you able to share with us who it was that

8 approached you?

9 MR DAS: I1'mgoing to caution you not to get

10 into other people's confidential information.

11  BY MR CRAIN

12 Q To the extent it's confidential, that's fine.

13 Are you able to share that?

14 A I'mthinking of -- | mean, |I'mthinking of

15 several consulting things, just because the way you

16  phrased it nakes it sound like kind of a business thing.
17 That's the closest relevance. But, you know, for the
18  purpose of the question -- | don't know. \What do you
19 want me to say? Most often, when |I'm devel opi ng things,
20 it's because |I'masking ne to do it.
21 BY MR CRAIN:
22 Q kay. Wthout -- let's try it this way, if we
23  can:
24 Wthout identifying any conpany or person --
25 outside person -- have you been approached and asked to
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devel op a DSP sol ution for soneone el se?

A Yes.

Q Wthout identifying the person, can you give ne
at least a description of the person or entity that nade
t he request?

A For instance, a small conpany trying to devel op
a product that will be responsive to certain kinds of
sounds.

Q Are you thinking of a specific instance when you
share that?

A, I'mthinking of two at the nonent.

Q Wen were those?

A .

MR DAS: bjection, form

THE WTNESS: They're the nost recent ones.
Like within the past couple of years.
BY MR CRAIN

Q Can you speak to the type of problemthat you
were asked to solve with respect to the DSP sol ution
that you devel oped?

MR DAS: bjection, form Al so caution you not
to get into confidential infornation.

THE WTNESS: Thank you

My current research is about sound processing.

So it's those kinds of problens, recognizing or

Huseby, Inc. www.huseby.com
555 North Point Center, E., #403, Alpharetta, GA 30022 (404) 875-0400

hitp:/wvw.yeslaw.net/help


http://www.huseby.com

QSC AUDIO PRODUCTS, INC. vs. CREST AUDIO, INC.
Daniel P.W. Ellis, Ph.D. on 06/27/2014 Page 101

© o0 N oo o1 B~ wWw N

ST R S N S o o = T e T T i I
g A W N P O © O N O O » W N P, O

processi ng sound.

BY MR CRAIN
Q Is this through LabROSA?
A Yes. | nmean -- is it through LabROSA? No.

It's my independent consulting, the ones I'mthinking
about .
Q (On, okay.
Were you conpensated in each of these two
I nstances you're thinking of?

A One of them | haven't conpleted, and | have not
recei ved any conpensation. The other one, | think
was -- | think | have sone equity.

Q Again, what -- |1'd like to understand the scope
of what you're trying to do. So can you explain that to
me, to the best of your ability.

A, \Wat do you nean?

MR DAS: (bjection, asked and answered.
BY MR CRAIN

Q The scope of what you are trying to devel op or
sol ve.

MR. DAS. (bjection, asked and answered. Again,
| woul d caution you not to get into confidential
i nfornmation.

THE WTNESS: Gkay. It would -- maybe it would

be easier to have these questions if | could think of
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one where there was no confidentiality involved.
BY MR CRAI N

Q Is there one you can think of?

A.  Sure.

Q Ckay. \ich one?

A I'mthinking about some work | did -- this tinme,
t hrough LabROSA -- for the -- a government project where
we were trying to recognize a particular tone in a
signal, in an audio signal.

Q D dyou design a digital signal processor to do
t hat ?

A No.

Q Have you ever designed a digital signa
processor?

A Again, it depends what you call a digital signal
processor. | haven't ever designed anything |Iike these
kinds of -- what | would call a DSP chip.

Q O could we say hardware even? Wuld that be an
accurate --

MR DAS. (bjection, form
THE WTNESS: No.
BY MR CRAIN
Q Wiy not? Wiat's wong with hardware?
A.  Well, because a system-- a digital signa

processing system al ways conprises hardware. Right? So
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1 thereis -- and there is the -- you know, it also
2 conprises software, but the software doesn't do anything
3 wthout the hardware that it runs on.
4 Q Have you ever designed DSP hardware?
5 A. Let ne think of a good exanple then.
6 Q Before you do, let ne ask you this: This nmay
7 help us. Have you ever designed DSP software?
8 A Yes.
9 O the two, is there one that you' ve done nore
10 of?
11 A.  Yes.
12 Q Wich?
13 A Software.
14 Q Is DSP software nore of your area of expertise?
15 A Yes.
16 Q I didinterrupt you a mnute ago. So let's
17 circle back to that. | think I was asking you, could
18 you think of any instances where you had devel oped DSP
19 hardware. 1Isn't that what | was asking and you were
20  thinking about?
21 A Yes.
22 Q So let me ask you the question. Can you think
23  of any instances when you devel oped DSP har dware?
24 A. Yes. I'mthinking of one. | mean, like | say,
25 any DSP solution involves hardware.
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Q kay. Is one the total that you can think of
ri ght now?

A Wll, no. Any of them Right? | nean -- but
It just depends on what -- how involved is the design of
t he hardwar e.

Q Well, let's talk about it in the context of what
we see in Figure 6 (sic).

A Um hmm

Q Now, these are functional block diagrams; but if
| understand it correctly, it relates to a chip.

A, Yeah.

Q Can we call it hardware?

A Yes.

Q Have you had instances where you designed
hardware in a sim/lar fashion to what we see on page Six
of Exhibit 157

MR DAS: hjection, form
THE WTNESS: No.
BY MR CRAIN:

Q Wien you say "no," are you able to think of any
I nstance when you engaged in the design or devel opnent
of hardware for a digital signal processor chip in a
simlar fashion to what we see on page six of Exhibit 15?

MR DAS: hjection, form
THE WTNESS: So | understand your question to
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mean work that would involve drawing a diagramlike
this, but a new one, as part of the design. And in that
case, | have not.
BY MR CRAIN:
Q Have you ever created a design for a DSP chip?
A No. That's a very specialized activity.
MR CRAIN. Let's go off the record.
THE VI DEOGRAPHER: We're off the record at
12:23 p. m
(Lunch recess taken from12:23 to 1:18.)
THE VI DEOGRAPHER: W' re back on the record.
The time is 1:18 p.m

BY MR CRAIN:
Q Dr. Hlis.
A H.

Q During your lunch break, did you have an
opportunity to speak with QSC s counsel ?

A1 did.

Q Didyou consult or confer with QSC s counsel
during the break regarding the substance of any
testinony you' ve given so far today?

A, No.

Q Didyou consult with QSC s counsel during the
break regardi ng the substance of any testinony that may

be anticipated to be given by you today?
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1 A. No.
2 Q D d @QSCs counsel, during the break, suggest to
3 you the manner in which any questions should be
4 answered?
3) A No.
6 Q Earlier today, we were tal king about the TMS320
7 DSP. Do you recall that?
8 A Yes.
9 Q | believe you own such TMS320, the C25?
10 A Yes.
11 Q Is the TMS320 DSP, |ike we see in Exhibit 15,
12 the state of the art, according to your understanding,
13  wth respect to DSPs?
14 MR DAS. (bjection, form
15 THE WTNESS: Certainly not.
16 BY MR CRAIN:
17 Q Wy not?
18 A Vell, it's -- thisis a device fromthe late
19 ' 80s.
20 Q Ckay. Wwell --
21 A, So you said if there was sonething that |
22 renenbered, | should tell you about it?
23 Q Oh, yes. kay. You were anticipating that I
24 was going to tell you sonething. | was going to ask you
25 that. | forgot. So thank you.
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A You know, just before the break, we were talking
about this block diagramon page six, | think it was.
You were asking me, "Have you ever designed one of these
yoursel f?" And | said, "No, it's a very specialized
thing." This is the donmain of digital VLSI, which is
not my particular area. Because in order to design one
of these, you woul d need then a whole infrastructure to
go out and manufacture it, which nmeans sonebody et ching
silicon chips somewhere. People in nmy departnment do it,
but | don't.

However, | then renenbered that |'ve recently
had some experience which is actually very simlar to
this. | teach signal processing, and |'mvery
interested in the ways that people can understand it.
One of the things that |'ve found that is helpful in
havi ng peopl e understand signal processing is to have
somet hing that responds inmrediately. This is the kind
of thing that DSP chips were initially devel oped to be
able to do. It turns out, these days, you don't
actually use a DSP chip at all. [I've been able to do a
ot of work like this just running on ny regular |aptop,
the stuff like that on ny website.

But |'ve also been interested in the educational
power of things that you can hold and build, because

that's -- there is a whole trend going on at the nonent
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1  which seens very powerful to me. So |'ve been | ooking

2 for something like this that | can use in that context

3 to give people -- give ny students an opportunity to

4 work with basic DSP operations and have sonething t hat

5 works inreal time that's a small little device they can
6 run by thensel ves.

7 So |'ve been experinmenting with an FPGA chi p.

8 These are relatively recent devel opments, so they've

9 only relatively recently beconme affordable. And instead
10 of having to do a design like this and then send it out
11 to sone fab, fabrication, to have it nade in silicon

12 they have a set of -- a very large collection of

13 individual gates wth some mechanismfor electrically
14 connecting the gates. And you can do basically the same
15 things you would do if you were designing a DSP chip,
16  but you don't need a fabrication. You can just downl oad
17 it onto this FPGA and you can try it out. And |I've been
18 experinenting with sone signal processing systems using
19 that.
20 Q Wen did you start doing that?
21 A I think -- | think within the past two years.
22 Q This sounds at |east somewhat simlar to the kit
23 that you used to do -- and you nentioned yesterday --
24  with a Cass AB anplifier. Is it kind of |ike that?
25 Did you have a kit and you can naeke it -- configure it
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the way you want it?

A It's not like that.

Q I'msorry. | don't nean to insult you

A No, it's much nore like -- that's the amazing
thing about it. It's nuch nore like actually full-up
VLS| hardware design

Now, in the late '80s, VLS|l hardware design was
a very difficult thing to do. Because | don't know --
you know, these chips had tens of thousands of
i ndividual gates. And that was the point at which, you
know, it was like, well, a single design that can
actually go and individually assign tens of thousands of
I ndi vi dual gates, but, you know, it's really hard.
Since then, the field of VLSI has devel oped a

set of design tools where you have a hierarchical way of
specifying the sets of gates that are being used.
That's how you woul d design the chip. In fact, there
are these standard | anguages, |ike Verilog and VHDL,
whi ch are used for specifying the layout of a chip in
terns of gates through a set of design files. And you
use the sanme design | anguage for FPGAs. So that's what
| ve been working wth.

Q Are you witing sone type of software that --
| et me back up just a second. FPGA?

A Yes.
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Q Stands for, again?

A Field-programmabl e gate array.

Q And | know you said it, so I'msorry to have to
go back and ask nore about it. But how do you actually
programthe gate array? |Is it through some type of
sof tware configuration?

A It uses -- it involves software. So you have
the board containing the FPGA. It has -- actually, this
one, the one |'musing, has a USB port onit. So you
connect it to the USB port of the host conputer. The
host conputer is running these design tool software
applications, which is a standard way of designing
| arge-scale digital systenms now and basically for the
| ast 20 years at least. And you -- in that software,
you type in the files that describe your design.

Q ay.

A. But the reason that | wanted to nention it is
because what happens then is it will -- there are
various ways you specify it, but nostly just typing in
text into data files. It then draws pictures which | ook
i ke this. Because that's what -- that's what you're
speci fyi ng.

Q Once you wite these text files -- into your
| apt op?

A.  Yes.
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Q That's connected by a USB connection to the
FGPA --
FPGA - -

Can we call it a chip?

> O >

Sure.

Q How does the instructions that you wite becone
i npl enented in the actual chip?

A, The instructions that you're witing are
speci fying how to connect together units. Basically, at
sone |level, you're just saying what each of the arcs --
each of the lines are on a diagramlike this. Now,
obviously, this is a high-level view, that each of the
boxes coul d then be bl own up, and you woul d have a bunch
of lines inside there. Until you get down to the |owest
| evel, which would be the individual |ogic elenents.

Q Right.

A. That's exactly how these things work. You have
one file which will define a particular block. You
know, at some level, you're going to bottomout in these
files that place individual gates. There is sonme |evel
of abstraction there, because again, it's trying to nake
design easy. But you've got that |level of control.

Then you wite files that reference those things
and specify how they're connected together. Then you

can wite files that reference the already encapsul ated
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things. You can keep doing it. That's why it's
called -- VHDL is one of the languages. |It's called
VLS| hierarchical description |anguage.

Q Now, again -- this is all very interesting. M
question to you about this is once you programthe text
files --

A Yes.

Q Can we call that software or is that not
sof t war e?

A It'snot -- it looks Iike software, because
you're typing in some text files to make a device do
something, but it's so different from progranm ng.

Q R ght. Because -- sorry?

A It's just different.

Q So when these text files are communicating from
your | aptop over the USB connection into the actual
chip, is there some type of processor or controller that
recei ves that and says, oh, okay, so | need to inplenent
what ever instructions is received?

A No. The -- so the text -- okay. | said it was
different. You can think of the text files as
describing where the wires go. R ght? There is a bunch
of gates on the chip, a |arge number of gates, |like a
mllion. Fromthe user's point of view, | can ask any

of these gates to be connected together. O course,
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that would be very difficult. But the software is
clever enough to hide the limtations until you bunp up
agai nst them

So there is design software which takes your
specification of what you want to connect together,
knows about, you know, what's in the chip, and figures
out a -- the set of data, which then gets basically
witten into a set of registers on the chip, which then
basically switch these things so the gates are connected
t oget her according to your specification.

Q Is the chip that receives these instructions
maki ng new physi cal connections on the chip?

A They're electrical swtches. But the point is
that it's -- it's anal ogous to the EPROM sinmul ating the
ROM This is |ike these electrical connections
sinul ati ng what woul d happen if you actually taped out,
as it's called, and got a chip nanufactured.

Q And you've never done this other than within the
| ast two years.

A No, that's right. WlIl, these -- these devices
have conme down a lot in cost. So | have never had
access to them before.

Q Did I understand you to say that your design --
the purpose -- did | understand you correctly to say

that the purpose that you have in using these devices is
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| argel y educational ?

A That's ny notivation.

Q Well -- and so you've not inplemented one that
has resulted in the manufacture of a device, for exanple.

MR DAS: hjection, form
THE WTNESS: No, | haven't. That's, you

know -- that would be a nice thing to be able to do in
academa, but it's not that common.
BY MR CRAIN:

Q Wat's not that comon?

A, You know, to have the work that you do as an
academ c turn into sone kind of commercial device.

Q Does Colunbia not have a tech transfer office?

A Oh, yes. O course.

Q Are inventions that people at Col unbia cone up
with not commercialized through that text transfer
of fice?

A Sone are.
So, in fact, it does happen.
| said it wasn't very common.
But it happens.

O course. | didn't say it was inpossible.

o > O > O

Have you ever had an invention go through the
tech transfer office?

A, Yeah.
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Q Has one ever been comercialized and been part
of a business that was spun out of the tech transfer
of fice?

MR DAS: bjection, form

THE WTNESS: |'ve had a couple of patents that
have been |icensed, so | believe.
BY MR CRAI N

Q \What do you nmean, so you believe?

A. That's what |'ve been told.

Q Do you know if they're the patents that are
listed on your CV?

A. They probably are listed on ny current CV. |
believe they're listed on ny current CV.

Q But not the CV that we have as an exhibit from
yest erday?

A. That's right. Wll -- that's right.

Q \What made you renenber this --

A. Because it was -- you know, you were asking ne
about these diagrams, and it's |ike, yeah, for sure,
|'ve never taped out a chip. But it was |ike, oh, wait,
but there is something relevant here. That's why |
didn't think of it imediately. Right? Because it's
not the exact same thing you were asking about. Have I
ever been a DSP chip designer? No, |'ve never worked in

a conpany |ike that.
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Q So the closest you've ever been to a DSP chip
designer is the experience of FPGA --

A, Yeah.

Q -- design?

A.  But, you know, | thought that was nice to
I ntroduce, because actually, that's what a
contenporary -- |'musing the same software tools or
tools which look very simlar -- no, I"'musing the sane
specification |anguage that today's chip designers use.

Q Wen you use this phrase, "today's chip

designers,” who are you referring to?

A.  People working in industry. You know, conpanies
like Intel that create new chips for people to use in
devi ces.

Q Are you saying that the way Intel or a conpany
like Intel designs their chips is exactly what you're
doing with this FPGA --

A. It's the sane specification [anguage. 1In the
same way -- what they're working at woul d be nuch
| arger-scale projects, but it's the same basic process,
yes.

Q I'mnot sure | followyou with respect to what
you mean when you say "sane specification | anguage."

That sounds |ike software, but | don't think that's what

you mean. O is it nore anal ogous to we're speaking
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Engl i sh | anguage?

A. No, no, no. It's a nachine readable
speci fication.

Q On, it is. So it sounds like it is nmore akin to
software then,.

A That's the state of the art in-- so let's try
and i magi ne what a -- someone designing a chip, what
they actually do. They could solder things together.
Wel |, obviously, you can't do that on a silicon chip.
It's too small. You could draw out the nmasks, but then
go into some photo |ithography process to make the chip
t hrough etching, et cetera. That's how it was done in
the 1970s and 1980s. You could have sone software tools
that generate those masks that then -- | guess that
was -- maybe hand drawi ng woul d be a 1970s techni que.
Software tools to generate those images would be a 1980s
technique. O you could allow conmputers to take on sone
of the burden of having to decide each of those
deci sions of where the traces and dopi ng goes, and you
just -- now you can specify it at a nore abstract |evel,
to say okay, | want some gates and some |atches, and |
want them connected together in this topology; but 'l
| et you, my software tool, decide for me where to put
them This is called CAD, conputer-aided design, for

VLSI. That's howit's been for 20 years or so.
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Q Is that the state of the art for chip design
now?

A. That's the -- what industry does, yeah.

Q Wuldit be true that at |east one difference
bet ween what a conpany like Intel may be doing in their
chip design as opposed to soneone using --

A FPGA?

Q Thank you.

-- is that you're constrained by what may be
avail able on the chip or is that the --

A.  Yes.

MR DAS. (bjection, form

THE WTNESS: Any designer is constrained by
sone kind of resource limtation. That's engineering.
If 1"'mdesigning to an FPGA, then there is a finite
nunber of gates on the particular FPGA |'musing. |f
|' mdesigning a chip, then there is a finite nunber of
gates that can fit on whatever size chip | decide to
use. | potentially have the option to nake |arge or
smal |l chips. Thereis not alimt on howlarge a chip
you can make.
BY MR CRAIN

Q Is there anything el se about this that you want
to share with us before we get back to --

A No.
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1 Q Inclarifying this, | still believe | understand
2 that you've not had the occasion to design a hardware
3 DSP chip.
4 A. That's right. But I'msaying thisis -- you
5 know, it's not like I have no conception or no
6 experience -- no relevant experience.
7 Q Well, | understand. Wth the exception of the
8 recent advent of FPGA chips, you've not had the
9 opportunity to design a DSP chip hardware.
10 A, That's correct.
11 Q But thank you. That's hel pful.
12 | think where | had left off, or what | was
13 starting to ask you about, was about whether the TMS320
14 DSP that's described in Exhibit 15 is currently the
15 state of the art.
16 A Oh, that's right. Yes.
17 Q So let me ask you, then we'll get back to that.
18 Is the TMS320 digital signal processor, as described in
19 Exhibit 15, the current state of the art in digital
20 signal processors, according to your understanding?
21 A I'msure it isn't.
22 Q Could you explain the basis of your concl usion.
23 A. Well, the reason |'msure is because there has
24  been a significant advance in technology, particularly
25 this kind of chip technology, since the time of this
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1 docunment. | nean, that's one -- one reason.

2 Q Are you aware of any others?

3 A Wll, other -- I mean, | know -- you know, |

4  know of some of the subsequent chips in the TMs320

5 series that replaced this one.

6 Q And you nentioned sone advances.

7 A Yes.

8 Q Are you able to speak to any of those advances

9 that you have famliarity with?

10 A | nean, the events |'mtal king about are just

11 basically primarily advances in chip manufacture that

12  increase the nunber of gates and the speed -- the

13 switching speed that you can achieve in large-scale

14  integrated chips.

15 Q \What are sonme of the advantages that these

16  advances provide for users of DSP chips?

17 A. They can -- the problens that the chip can solve
18 become faster. So the time of this chip and the tine of
19 the work we're tal king about, DSP chips were begi nning
20 to -- were beginning to be used in audio. Because at
21 that time, it was pretty hard to process audio on a
22  conventional conputer, nay inpossible. But the
23 additional speed afforded by the special purpose
24  hardware in a DSP chip woul d nmean that you would be able
25 to do sonething like sinulate a particular concert hal

Huseby, Inc. www.huseby.com
555 North Point Center, E., #403, Alpharetta, GA 30022 (404) 875-0400

hitp:/wvw.yeslaw.net/help


http://www.huseby.com

QSC AUDIO PRODUCTS, INC. vs. CREST AUDIO, INC.
Daniel P.W. Ellis, Ph.D. on 06/27/2014 Page 121

© o0 N oo o1 B~ wWw N

ST R S N S o o = T e T T i I
g A W N P O © O N O O » W N P, O

inreal time using a DSP system

Q It says concert hole in the transcript. You
mean hal | .

A Hall.

Now, what's interesting -- that's why | was
interested init at the tine -- what's interesting since
then -- although it was -- it wasn't that pleasurable to
use, so a lot of the work |I've done has been stil
running in software on conputers and sacrificing the
real time aspect, because for me, ny interests led to,
wel I, what can the algorithms do. |[|'Il et soneone el se
worry about how to make it run fast enough to run in
real tine.

As | mentioned, |'ve recently been increasingly
interested in the problens of teaching signa
processing. To ny delight now, that kind of software is
actually -- because conputers have gotten that much
faster -- the sane software is now able to do very nice,
sophisticated digital signal processing operations
w t hout the need for a special DSP chip.

DSP chi ps have continued to becone faster and
more powerful. \Wat that's neant is that they' ve noved
on fromapplications in audio to nore demandi ng
applications in things |ike radios and video.

Q What's the first instance that you are
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personal |y aware of, of the use of a digital signal
processor in an audi o application?

A W nentioned the Speak & Spell. That's a nice
starting point. Like |l say, | think there are earlier
ones. | have this menory of this speed control system
that was fromthe early '70s.

Q Myving forward fromthe Speak & Spell, would you

wal k through the ones that at |east today, as you sit

here, that you can recall. And as you think of your
answer, Speak & Spell, | think you said earlier, was md
' 70s?

A. Yes. That's ny belief.

Q kay.
A. You know, sone of the -- in the late '80s, | was
interested -- | was particularly interested in nmusic and

in -- you know, nusic production, nusic studio practice.
As someone with a technol ogical bent, | was interested
In studio processing gear. That was the tine at which
digital audio signal processing was noving into nusic
recordi ng studi os.

Q What I'mtrying to understand -- let me ask ny
question again to see if it changes what you want to
share as a response -- I'mtrying to understand from you
any devices or specific applications -- you nentioned

like the Speak & Spell. That's a device. Right?
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1 A, Yeah.
2 Q I'mtrying to understand if you have any
3 famliarity with other devices that --
4 A SO --
5 Q Let me get ny question. | know you're ready to
6 go.
7 -- that use a DSP in audio application.
8 MR DAS. (bjection, form
9 THE WTNESS: So | nmentioned studio gear. So
10 the kinds of things you would have in a studio would be
11 things like delay lines and reverberators. So digital
12 versions of those.
13 BY MR CRAIN:
14 Q Do you recall any particular brands or nodels of
15  such devices?
16 A, I'mthinking about the Lexicon. Lexicon made a
17 digital reverberator. They nade a series of them |
18 don't remenber when the first one was, but | think it
19 was inthe md '80s, that was very well renowned.
20 Q So we've gone from'75 to the md '80s.
21 A. Yeah. So now we're switching fromthings | know
22  about as a student of the history of signal processing
23 to things that | have direct personal nenory of.
24 Q Ckay. So you understand, we've been talking
25 about kind of this DSP revol ution.
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1 A, Yeah.
2 Q I'mtrying to understand this revolution from
3 what you had shared earlier, howit started and sone of
4 the various things we've tal ked about. So really what
5 I'mtrying to get to nowis howdid this revolution grow
6 and change to where we are now? That's why | asked you
7 about the -- whether or not this TM5320 is the state of
8 the art now You've told ne it's not, things have
9 changed. So now what |I'mtrying to get to is your
10 understanding, recollection, prior experience, Wth
11 respect to maybe devices along that revolution. GCkay?
12 So let ne ask you the question.
13 Agai n, what devices do you know about or perhaps
14  have had personal experience about that use a DSP in an
15 audio application during this digital revolution that
16 we've been tal king about?
17 MR DAS: (bjection, asked and answered.
18 THE WTNESS: So | nean --
19 BY MR CRAIN:
20 Q Well, let me speak to the objection. To the
21 extent that you've not shared one. |f you've exhausted
22 your information, that's fine. |'mnot asking you to go
23 back and re-cover any that you've already shared.
24 A.  Oh, you know what? Lexicon was, you know, a
25 mmjor player in -- oh, no. Thereis -- thereis --
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there is a device in the studio called a harnonizer
Eventi de was a conpany that manufactured the harnmoni zer
And the harnonizer will take audio input and produce a
simul ation of someone singing in harnony or nultiple
instrunents playing in harnmony. | want to say that
those are also things that were energing in the md

' 80s.

Most of these devices had anal og precedence. So
when | talk about the digital -- DSP revolution, it's
the replacement of anal og inplenentations wth DSP-based
i npl enentations of these things.

MR DAS: Dr. Ellis, you're tending to swall ow
the last couple of words that you're saying.

THE WTNESS: Sorry.

BY MR CRAIN

Q How quickly did this DSP revol ution occur that
i nvol ved the replacenent of anal og inplenmentations with
DSP- based i npl ement ati ons?

MR DAS: (bjection, form

THE WTNESS: It's pretty difficult to draw
boundaries on it. Right? It's spreading through
different application areas, as |'ve discussed.

BY MR CRAIN
Q Wiy is it difficult to explain?
A. Just it's difficult to draw a boundary. Like
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1 well -- 1 guess, when there is no |onger any anal og
2 processing, that everything that could have been
3 replaced by the digital domain processing has been
4 replaced, then we can say it's over. And we may be
5 getting close to that now, but probably not.
6 Q Wy is it taking so |ong?
7 A One obvious reason i s because you require, you
8 know, the digital technology to be a preferable
9 solution, nmeaning in particular a cheaper solution. And
10 that depends on the technology. The technol ogy becones
11 cheaper.
12 Q So there are tines when a DSP solution is not
13  cheaper than an anal og solution with respect to audi0?
14 MR DAS: bjection, form
15 THE WTNESS: There certainly have been tines.
16 BY MR CRAIN
17 Q Help me understand one or nore of those tinmes.
18 A So let's say in 1985, | could maybe buy a
19 Lexicon digital reverberator probably for severa
20 thousand dollars, or I could buy an analog spring reverb
21 for maybe $50.
22 Q Well, I'"masking you nore fromthe
23  manufacturer's viewpoint. You're sharing with nme the
24 retailer. | was presumng that you were speaking to it
25 fromthe creator, the designer's perspective, but I
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don't think you are.
MR DAS: bjection, form
BY MR CRAI N

Q Am| mstaken?

A. | was explaining it. | was illustrating it from
the consuner's point of view

Q Right. But I nean --

A, But there is no difference between that --
engi neering is about can we nake sonething useful, at a
price that people want it.

Q What | was trying to understand fromyou is the
digital revolution that you' re tal king about naybe is
nearly conplete where the replacement of an anal og
solution to a DSP sol ution can be acconplished. It
sounds like there is still analog applications that have
not been so replaced for one reason or another. D d |
understand that correctly?

MR DAS: (bjection, form

THE WTNESS: | nean, like | say, there probably
are some. |'mnot thinking of any specific ones. But,
you know, like ten years ago, full digital processing
for video systems would be very high end. Nowit's nore
comonpl ace. Now it's ubiquitous.
BY MR CRAIN

Q What do you attribute that to, over the [ast ten
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years, for video?

A | nean, okay, ten years isn't actually |ong
enough. Let's say 15 years.

Q \Well, whatever tine it is.

A.  Yeah. |It's the increasing speed and capacity of
the digital devices. You know, |'mnot sure that the
concept of a DSP chip is as inportant as it was at the
tinme that we're tal king about here, because as |'ve
sai d, general purpose chips have becone so fast and so
powerful that they can do -- we can do many of these
t hings without special purpose hardware. But certainly
on the | eading edge of things like video processing, you
will still have special purpose hardware that's doing
digital signal processing functions.

Q So, 15 years ago, or for exanple, back when the
TMS320 - -

A. Wiich is 25 years ago.

Q Twenty-five years ago.

| think you said one of the advances in DSP
since the TMS320 i s speed.

A Yes. The biggest advance was the switch to
floating point, actually.

Q So DSPs today can do nore than the TMS320 DSP?

A, Yes.

Q Then, would we |ikew se be safe in understanding
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that the TM5320 DSP coul d do nore than the DSP of ten
years earlier than that?
A, The TMS320C25 was significantly nore powerful
than the TMS320C10, which was the preceding generation.
Q Really? kay.

So you've given ne a reference point here. |'m
just going to use C10 and C25. W're talking about the
TM5320. Ckay?

When | only had the Cl10, could | do as much
digital signal processing with it as conpared to what |
could be able to do if | had the C25?

MR DAS. (bjection, form

THE WTNESS: You know, it's like -- we're
being -- we're being a little bit fuzzy about what --
how we nmeasure the quantity of digital signa
processing. The C25 would be able to process a |arger
amount of data in the same amount of tine.

BY MR CRAIN:

Q So would that allow me to acconplish nore
functions?

A Yes.

MR DAS. (bjection, form
BY MR CRAIN:

Q kay. Wile you' ve got that TMS320 docunent,

turn back to the functional diagram please.
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A Yes.

Q According to your understanding -- and if you
need to | ook anywhere else in the docunents, please
do --

A ay.

Q -- what type of interfaces does the TM5320 -- we
can tal k about the C25 since that seens to be the one
that you have great famliarity with -- so nmy question
I's, what type of interfaces does the TM5320C25 support,
according to your understanding?

MR DAS: (bjection, form

THE WTNESS: What kind of interfaces? You
know, the way we're using interfaces is nore a property
of the computer system The processing chip is the
hardware conputer system but there are typically a
nunber of other parts around it. The interface is, in a
sense, like an RS-232 or a USB port, would, particularly
at this time, be provided by other chips that were part
of the conmputer system
BY MR CRAIN

Q \What does that nean?

A. That if you wanted to build a TM5320C25 system
you could put whatever interfaces on it you wanted.

Q So according to your understanding, does it

support a serial interface?
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A It would be very easy to build one with a serial
i nterface.

Q Tell me how you would do it.

A.  You would add a serial interface chip to the
desi gn.

Q Wiat is a serial interface chip?

A It's achip that allows -- supports -- drives,
you know, a serial interface standard.

Q Can you identify any by nane?

A Yes. | recently had cause to use a MAX232.
This is a contenporary chip that wasn't available at the
time. But it's a chip for interfacing between |ogic
| evel s inside a conputer, and the particular voltage
| evel s used in RS-232, which are higher voltages than
are used wthin a conputer

Q For purposes of this specific discussion, let's

constrain our time to around the time of the TMS320C25.

A.  Right.

Q Late '80s, early '90s. | mean, | think the
docunent is dated Novenber 1990.

A.  Yeah.

Q Is that an adequate tine for you?
A Sure.
Q So if you were using the chip at that tine, the

TMS320, would it have supported a serial interface?
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A It would be easy to build systens, based on this
chip, that had a serial interface.

Q | want to talk about the systems that woul d be
easy to build.

A.  Yeah.

Q Inthe time frane of when the TMS320C25 was
avai | abl e.

A. By the way, you asked ne earlier about
applications. | did not finish listing all the
applications. One that we mght want to include is, of
course, digital hearing aids -- digital signal
processing in hearing aids.

Q Wiy do we want to include that?

A Because one of the references | use in ny
statenment is -- describes such a system Also, it's
been -- it's of huge inpact -- it's been of huge inpact
to the mllions of people around the world who have
hearing | oss.

Q So applications for what exactly again?

A For digital audio signal processing. For DSP
chi ps used in audio.

Q On, okay. Was that with respect to the TMs320?

A. No. In hearing aids, they're typically custom
chi ps.

Q Wy is that?
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A Hearing aids are a very demandi ng application
where you need -- you need the greatest possible
efficiency. You can't really afford to use a chip
that's been designed -- that's been specified for
anything other than being used in a hearing aid.

Q I still don't understand why -- give me just a
second. Wiy not? | still don't understand why.

MR DAS: bjection, form
THE WTNESS: Wy what ?
BY MR CRAI N

Q Let me read it back. \Where you need the
greatest possible efficiency. You really can't afford
to use a chip that's been designed -- specifically
designed for anything other than being used in a hearing
ai d.

A Yes.

Q Wy not?

A. So the hearing aid application has extrene
requirenments in terns of size, in terns of power budget.
So those are the things that -- you have no flexibility
in your design to waste on naking the chip larger than
you need it to be or making it use nore power than you
need it to use.

Q Wy is power of grave concern?

A. Because the hearing aid is going to run off of
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battery, and you want to nake the battery last as |ong
as possible and/or be as small as possible.

Q Size is obviously crucial because of the
application of where a hearing aid is installed.

A Yes.

Q Have you ever designed a DSP for a hearing aid?

A, No.

Q Have you ever had occasion to work with a DSP
for a hearing aid?

A. | haven't worked at that |level. Sone of the
work that |I've done, some of the research that |'ve
done, has been notivated by hearing aid type
applications. |'ve interacted with people in hearing
aid conpanies. But again, that's -- the actual dealing
wth the chip, itself, is specialized and not sonet hing
| ve been involved in.

MR CRAIN. Let's go off the record.

THE WTNESS: (Ckay.

THE VI DEOCGRAPHER: This is the end of Mdia
No. 2 in the deposition of Dr. Daniel Ellis. The tine
Is 2:03 p.m W are now off the record.

(Recess taken from2:03 to 2:18.)

THE VI DEOGRAPHER:  This is the beginning of
Media No. 3 in the deposition of Dr. Daniel Ellis. The

tineis 2:18 p.m W are back on the record.
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MR. CRAIN. Thank you.
BY MR CRAI N

Q Dr. Ellis, did you have an opportunity to speak
Wi th your attorneys during the break?

A Yes.

Q D d you speak with your attorneys about your
testi nmony?

A, No.

Q D d you speak with your attorneys about any
testinony anticipated to be given?

A.  No.

Q If you recall, before our break, we were
speaki ng about the TM5320 and the type of interfaces
that it may or may not support.

A. Um hmm

Q Do you recall what your response was to that?

A. | was saying that it would be easy to build a
systemwi th a TMS320C25 and a serial port.

Q And again, constraining our analysis and your
response to the tine frane of around 1990 or so --

A Yes.

Q ~-- tell me, please, how you woul d go about doing
t hat .

MR DAS: (bjection, asked and answered.
MR CRAIN. Actually, it wasn't.
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THE WTNESS: No. Because of the -- you -- so
the functionality you woul d need woul d be sonmething to
construct the serial stream and then some electrical
interface to generate the electrical signal specified by
the RS-232 standard. The formation of the stream woul d
be nmost |ikely done with one of a nunber of chips that
were available at that time to do that, which the
generic name for those chips was a UART, U-A-R-T,
uni versal asynchronous receiver transmtter. That's
what it was for. But it would still generate logic
| evel s which you would then have to switch up to the
full plus or mnus 12 volts of RS-232, using properly
external transistors.

BY MR CRAI N

Q Is that all?

A That's all you woul d need.

Q So you have a serial communication |ine comng
to the chip. Then what you' ve described here, |I'mstil
not clear on what it does so that it can conmunicate
with the TMS320.

MR DAS: (bjection, form

THE WTNESS: So with this kind of conputer
t echnol ogy, you notice, in the pin-outs, there are a
nunber of pins |labeled Dand A |'mlooking at the

picture on the front cover of the reference.
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1 BY MR CRAIN
2 Q Umhmm |I'mlooking at it.
3 A So the way -- the D stands for data and the A
4  stands for address. The way this chip and any
5 mcroprocessor of the era would interface to many of the
6 external chips that it mght connect with is through
7 this data and address bus. The m croprocessor -- in
8 this case, the DSP -- sets up an address, a binary
9 number on the address pins; it sets up a data -- a value
10 on the data pins. Then there is |ike sone other control
11 pins. There is a read-wite pin probably sonewhere,
12 which then says, okay, | want to either read data from
13 this address or wite data to this address. So the UART
14 would simlarly have a bunch of data pins. It would not
15 need so many address pins. But there would be sone
16 logic to say, okay, when the address pins are in this
17 particular configuration, we'll enable the UART to know
18 if it's being witten to, then basically everything el se
19 wll be taken care of.
20 Q So the UART would be witten to fromthe DSP?
21 A Rght. So a programinside the DSP woul d push
22 values, push bytes to the UART, and then the UART woul d
23 just wite themout as a serial stream
24 Q And the serial streamthat the UART receives,
25 how does that get into the DSP?
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A In asimlar kind of way. The UART has a
separate circuit that receives the inputs, the serial
stream and turns theminto a byte. The way it
typically works is there is a status bit that the --
either -- that the DSP chip can deliberately go
out and -- that the DSP chip can go and poll, or they
m ght use one of the interrupt lines. | guess that
woul d be the nore efficient way. So the UART woul d be
connected to one of the interrupt lines. These are the
pins marked I NTO, INT1, INT2 on the chip. What happens
with these lines is -- so the UART woul d be sitting
there, getting the serial input. It would say, okay,
|'ve received a byte of serial data, it would pull |ow,
a data ready pin or sonmething |ike that, which would be
connected to the interrupt pin. This would cause an
interrupt to happen in the DSP processor, which neans
that the programcounter is nodified to go and execute
program statenents at a particular point in nenory
called an interrupt handler. Those statenments woul d
know to go to the particular address of the UART data
register and do a read operation to read back the byte
that's just been received.

Q Wiat is the data register?

A. The UART has a -- has sonme |atches internally

which it uses to tenporarily record the data that's
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com ng over the serial line. That's the thing that is
connected to the data pins when this read operation
happens.

Q The register or the latches that you tal k about,
could | describe that also as just a type of nenory?

A That's interesting. |It's the snallest el ement
of menory. It's |ike one word of nmenory. So nenory,
you could view as a very large nunber of |atches. That
woul d be kind of stretching the definition.

Q But it is a type of menory, even if it's small
and short term

A. It's not about it being short term | think
people in this area would be a little bit unconfortable
with calling a single latch a menory. But technically,
it stores -- it renenbers a val ue, yes.

Q Does the same thing happen in reverse fromthe
DSP t hrough the UART to the serial connection?

MR DAS: (bjection, form

THE WTNESS: That was actually the first thing
| descri bed.
BY MR CRAI N

Q Right. So the data would be witten to the
UART, stored on a register.

A.  Yes.

Q Then --
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A. Sent out in a serial line.

Q Is the connection between the UART and the DSP a
serial line?

A No.

Q What would you describe it as?

A | would describe it as a hard wire connection.
But if you wanted to call it parallel, it's connecting
the data point -- the data bits are connected in a set
of parallel wires.

Q Have you ever heard of sonething called Harvard
architecture?

A 1've heard it.

Q Wat is that?

A I'mnot exactly sure, but | believe it's -- |
wi sh | knew what the -- yeah, Harvard architecture is
when you have separate address spaces for program and
dat a.

Q Does the TMS320 enpl oy a Harvard architecture,
according to what you know about it?

A, Maybe. |I'mlooking at the block diagram | see
a separate program bus and data bus.

Q Let me catch up to you. Were are you | ooking
to, sir?

A. The functional block diagram Let ne just see.

No, | don't think it does. Because there is
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1 only one -- it looks like there is only one address

2 space. | don't know. | don't know. You know, it's --
3 it's adistinction of interest to conputer science

4 theoreticians.

5 Q Just to be clear, you don't know whether or not
6 the TMS320 does or does not enploy a Harvard

7 architecture?

8 A, That's right.

9 (Exhibit 16 marked for identification.)

10 BY MR CRAIN

11 Q Dr. Ellis, I've handed you what has been marked
12 as Exhibit 16. Wuld you please take a nmoment to review
13 it and identify it when you're able, if you can.

14 A Wll, this is Patent No. 5,822,775. It's the

15 reference | refer to as Sudo in nmy declaration.

16 Q Have you had occasion to read the patent that

17 we're calling Sudo as Exhibit 16, though?

18 A.  Yes.

19 Q Do you recall approximtely how nany tines
20  you've read Sudo?
21 MR DAS: (bjection, form
22 THE WTNESS: |'ve read it a couple tinmes. |'ve
23 read the whole thing a couple of times, and |'ve, you
24 know, dipped into it other tines.
25 BY MR CRAIN
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approach to transferring coefficients in a running DSP
systemw th -- doing it efficiently and w t hout

interrupting the process.

BY MR CRAIN

Q So Sudo pertains to a DSP. Correct?

Yes.

Q Do you see a DSP in any of the figures of Sudo?

A Yes.

Q \Were do you see a DSP in Sudo?

A. So Figure 1 is a functional block diagram [Item
two is | abel ed DSP

Q You said itemtw is |abeled DSAP. Are you

referring to the nuneral two that has connection to a
dashed box?

A

Q
A
Q

O > O > O

Do you recall if you reviewed Sudo this week?
| have.

Did you read it through conpletely?

Yes.

VWhat do you understand Sudo to be related to?
MR DAS. (bjection, form

THE WTNESS: It's describing a particul ar

Yes.

What do you understand the dashed box to be?
The DSP.

Do you understand the DSP 2 in Sudo, Figure 1,
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to be a DSP chip?

A, A DSP system

Q \What's the difference?

A | don't knowif it's achipor if it'sa-- it
coul d be inplenented as a collection of chips.

Q \What does Sudo tell you?

A | don't know |I'mnot aware of himtelling me
either. He just calls it a digital signal processor.

Q So you're unable to tell whether he's referring
to a single DSP integrated circuit or not?

MR DAS: (bjection, asked and answered.
THE WTNESS: That's right.
BY MR CRAIN

Q What suggests to you that it may very well be a
DSP systemon nultiple chips?

A The material in this patent is about changing
the internal -- the architecture within this box. If
you had to build a new DSP chip every tine you wanted to
change it, you would have a very, very sl ow devel opnent
cycle.

Q Wen | asked you earlier what is Sudo related
to, you said, it's describing a particular approach to
transferring coefficients in a running DSP system
wWth -- doing it efficiently and without interrupting

the process. And just now, you said the material in
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1 this patent is about changing the internal -- the

2 architecture within this box. |[If you had to build a new

3 DSP every time you wanted to change it, it would be --

4 it would have a very, very slow devel opment cycle.

5 A.  Right.

6 Q Those seemto be two different things.

7 A They are.

8 Q So is the patent about both of those things?

9 A The patent is not about the devel opnent cycle.
10 But in order to do the work -- to do the experinments to
11 devise the invention, you need to be able to nanipul ate
12 the internals of the digital signal processor.

13 Q \Well, you've used the term manipulating the

14 internals and changing the internals. Wat do you nean
15 by that?

16 MR DAS. (bjection, form (Objection, conpound.
17 THE WTNESS: | nean making changes to this

18 bl ock diagram

19 BY MR CRAIN

20 Q Does it make changes to the physical

21 architecture?

22 MR DAS: Objection, form

23 THE WTNESS: What do you nean, the physica

24  architecture?

25 BY MR CRAIN
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Q Well, that's what I'mtrying to understand, what
you' re saying. Does it physically change the chip?
MR DAS. (bjection, form
THE WTNESS: If it was a chip, then these --
the kinds of changes they're tal king about woul d
i nvolve -- the kinds of -- the kinds of nodifications --
the kinds of systems -- the techniques they're talking

about woul d involve special functionality within the

chi p.
BY MR CRAI N

Q I'mstill not follow ng you. Wat do you nmean
by that?

MR DAS. (bjection, form
THE WTNESS: So they're tal king about, you
know, a field of invention. Those inventions rely on
particular hardware support within the DSP system
BY MR CRAIN:
Q What hardware support are you referring to?
A, Well, many of these items are separately
specified because they relate to the invention.
Q Howis that relevant?
MR DAS: bjection to form
THE WTNESS: |'msaying the invention is about
the particular |ayout of these hardware itens.

BY MR CRAIN
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Q Are you suggesting that the invention changes

t hose hardware itens?

MR DAS: bjection, form

THE WTNESS: The invention doesn't change them
but in order to create the invention would require
changi ng them
BY MR CRAI N

Q \Wat does that nean?

A So |I'mimagining these guys in a research |ab
doing the work that then gets reported in this patent.
They have to experiment with different internal
architectures of the DSP systens in order to arrive at
the sol ution.

Q Ckay. But once they arrive at the solution and
they want to change coefficients, how do you understand
that to operate?

A. That's what the patent is describing.

Q Wuuld you explainit to ne, according to your
under st andi ng.

A There is a process by which the new coefficients
are transferred fromthe mcroconputer and they're
witten into the coefficient Data RAM at a particul ar
monment that mnimzes the inpact on the system

Q Can you give nme an exanple, according to your

under st andi ng, of inpact on the system
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A.  They nean that they want to be able to do it
Wi t hout interrupting the audi o processing.

Q Wy is that inportant?

A.  So that you can make changes snoothly.

Q As opposed to?

A Making changes that result in a glitch in the

Q What is an exanple of a glitch in the output?

A, Aclick in the audio stream

Q Something that would be audibl e?

A, Yes.

Q Do you understand the disclosure of Sudo to
avoi d such a scenario0?

A Yes. | nean -- yes.

Q What is the significance of the dashed box that
we have | abel ed as nunmeral two?

A. It's the digital signal processing system--
digital signal processor.

Q The thing I'mstill struggling with is what your
understanding is of how that digital signal processor is
di scl osed in Sudo.

A, Howit's disclosed?

Q Yes. Wat is it, according to the Sudo
di scl osure?

A It'sthis. Here it's described in terns of its
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functional block diagram

Q So what's inside the box is part of the DSP?

A, Wat's inside the box is the digital signal
processing system

Q Do you see it described as digital signa
processing systemin the Sudo patent?

A No. | see it described as digital signal
processor .

Q You keep describing it as a digital signa

processi ng system

A Yes.
Wy ?
A. That seens to ne a clearer formof words.
Q Than what the inventors used?
A.  Have you read the patent?
Q Wiy do you ask?
A. Because the | anguage is very poor.
Q \Wat's poor about it?

A It seens like it was not witten by a native
speaker.

Q Can you give nme sone exanples of some of the
poor writing.

A. The title is, "Efficient Data Processing Mt hod
for Coefficient Data in a Digital Dignal, Processor."

That's clearly a typo. They neant "signal" instead of
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1 "dignal." And the comma is conpletely redundant. There
2 are quite a number of such instances.
3 Q kay. So there is no such thing as a digital
4  dignal processor?
5 A.  Not to my know edge.
6 Q Can you point nme to sone nore?
7 A Yeah. Yes. So, in the abstract, it says,
8 "whereby a processing" -- starting at the end of the
9 third line -- "whereby a processing program and
10 coefficient data are transferred and supplied froma
11  mcroconputer determnation, whether an instructionis a
12 read instruction," et cetera. The conmma should have
13 come before "determnation." It should be, "transferred
14  and supplied froma mcroconputer, determ nation whether
15 an instruction is a read instruction," et cetera.
16 Q ay. So, so far, we see two typos.
17 A.  Yeah.
18 Q And a couple of msplaced commas. Wat el se?
19 A Oh, ny God. It's so bad that it took me forever
20 to figure out what they were saying -- what they were
21  saying about that particular sentence.
22 |'"msorry. | can't find them | recal
23 noticing themwhen | read it, but I don't want to waste
24 any nore tinme.
25 Q No, please go ahead.
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A kay.

Q \Were are you in your reading?

A. I'mjunping around. | remenber particularly
there was |ike this weird msplaced article, as |
remenber, but | can't find where it is.

Q Didyoufindit?

A, No.

Q Are you looking for one specific itenf

A Yes. Wl -- so | have a recollection of
t hi nking, when | was reading this, that it was witten
by a non-native speaker. Actually, you, having nore
experience in patents, may know that that was al nost
certainly not true, which is fine.

Q I'msorry. | didn't understand the |ast
t hi ng you said.

A, You may know that it's alnost certainly not
true, which is fine.

Q I don't.

A.  So yeah. What do you want to do? Do you want
me to read the whol e thing?

Q Well, you've identified two typos. You've
indicated that it's very poorly witten. This is al
relevant to this thing of DSP to you, every time you see
it, means DSP system So |I'mtrying to understand why,

and you've only shown ne two typos. So if you're able
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to show ne nore that |lead you to that conclusion, please
do; but if you can't, that's fine, too.

A, So there is a second sentence of the msspelling
of signal as dignal. Right? | believe.

Q Ckay.

A Just inthe title. In colum one. But | can't
find the other instances that | recall.

Q How many other instances are you thinking about
that you may recall?

A I'mrecalling one particular thing where | seem
to renenber there was a mss -- there was |like a
redundant article, but in general, | found the |anguage
quite difficult to follow

Q Wen you say "redundant article," are you
tal ki ng about a and the?

A Yes.

Q So that sounds like a typo, but | don't have it
here. | don't know exactly where it is, so | don't want

to presune. It sounds |ike maybe three or four typos.

What el se?
A I'mjust saying, that ny inpression on reading
it was that it was not witten -- it was not witten in

a very fluid way.
Q \Well, based on what you've identified so far

that led you to the conclusion that DSP neans DSP
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systenf

MR DAS: bjection, form

THE WTNESS: Sorry. Was that a question?
BY MR CRAIN:

Q It was. Based on your reading of the Sudo
patent and the -- |I'Il give you five typos so far that
you've identified -- that led you to the conclusion that
every reference of DSP in the Sudo patent means DSP

system Right?

A No.
MR DAS: (bjection, form
BY MR CRAIN

Q ay. Then how did you get to the concl usion
that DSP nmeans DSP system and not what it says in the
Sudo patent?

A Well, it says it means digital signal processor.

Q Can you find an instance in Sudo where it
describes it as a digital signal processing systenf

A | don't think so. It always refers toit as a
DSP.

Q But you're construing it, if | understand you
correctly -- I'mjust trying to make sure | understand
you clearly --

A. Absol utely.

Q You're construing DSP not as a digital signa
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processor, but a digital signal processing systenf

A No. I'msaying a digital signal processor
doesn't exclude digital signal processing system
Digital signal processor is a -- you could call that a
digital signal processing system

Q Does Sudo?

A Hecalls it adigital signal processor.

Q He doesn't call it a digital signal processing
system does he?

A. No, he doesn't. That's not really a term of
art. | nean, it's not -- there is not |ike specific
meani ngs to these different forms of wordS. DSP chip,
that has a specific meaning. Digital signal processor,
digital signal processing system DSP system DSP
they're not so narrowy defined.

Q Inthe time of this patent that was filed around
1991, how was a DSP inplenmented during that tinmne,
according to your understandi ng?

MR DAS: (bjection, form

THE WTNESS: |f you were developing digita
signal processing systens which you woul d be intending
to render into say DSP chips, you would nmost |ikely have
some kind of discrete logic version that you would use
to develop it.

BY MR CRAIN
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1 Q | don't know what you nean.

2 A So let's say |'mexperinenting wth different

3 architectures of this kind. Do | need this transfer

4 buffer 18? Can | naybe get by without it? How am |

5 going to test that idea? | need a systemthat has it

6 and a systemthat doesn't have it. How am| going to,
7 you know -- maybe |'mworking on it and | want to

8 introduce this transfer buffer. Wat am| going to do?
9 The nost natural way to be able to do it would be to

10 have a system conposed of discrete conponents that |

11 could nodify.

12 Q Once you cone up with the system as you used
13 the term as we see in Figure 1, is it your

14  understanding that this would have been created in sone
15 tangible forn?

16 MR DAS. (bjection, form

17 THE WTNESS: Sorry? bjection, form

18 Yes.

19 BY MR CRAIN:
20 Q And what formor forms mght that have taken
21 during the time of the patent?
22 A I'mimgining that the researchers in the |lab
23 had sone kind of prototype system
24 Q \Wat |ab?
25 A.  Wiichever -- the research |lab they were working
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Q Wiy do you presune that they were working in a
| ab?

A That's ny -- that's ny assunption of a patent.
Patents are inventions. Inventions cone froml abs.

Q Wiy do inventions cone fromlabs?

A It would be pretty hard to be devel opi ng
I nnovations in architectures of digital signal
processing systens without access to a | ot of
speci al i zed equi pment such as mght be found in a | ab.

Q So do you have any specific understandi ng of
whet her or not the patent that we see here in Sudo was
or was not developed in a | ab?

A. Beyond the fact that the assignee is a known
Japanese manufacturer of consuner el ectronics who al nost
surely had a | ab where they devel oped novel devices,
that's the basis.

Q So it's a conclusion you're draw ng based on
your understandi ng and what you see as the assignee?

A Honestly, | can't imagine any other circunstance
I n which -- where such an invention would come from

Q Do you believe that also to be true with the
' 544 patent?

A.  No.

Q Wy not?
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A, The '544 patent doesn't -- hang on. Let ne
just -- do | have it? | don't have it. Right? Do |
have it? | do have it. Sorry.

Q Exhibit 14.

A. It doesn't involve changes to the, you know,
internal architecture of a digital signal processing
system

Q So only patents that involve changes in
architecture, you think, have to be invented in | abs?

MR, DAS. (Objection, form

THE WTNESS: It's kind of -- it's not -- it's
difficult to boil it down to a sinple test |ike that,
based on ny assessnent of the kind of work involved.
There are sone things that | could inmagi ne doing at
hone, in ny garage say; there are sone things which
coul d not inagine doing at hone.
BY MR CRAIN

Q Because you describe the '544 patent as not
getting into the architecture of the DSP, you believe
that it likely was not invented in a |ab?

MR, DAS: (bjection, form
THE W TNESS:  No.
BY MR CRAIN

Q \Wen you say "no," do you nean that's correct;

or no, you disagree?
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1 A | disagree with your statenent.
2 Q So then you think that it may have been invented
3 inalab?
4 A.  Onh, yeah. You know -- sorry. Carry on.
5 Q I'msorry. Wat were you going to say?
6 A, Not hi ng.
7 Q Draw ng your attention back to Sudo --
8 A.  Yeah.
9 Q So the DSP 2 that we see, could that have taken
10 the tangible formof a DSP chip around the time of 1991,
11 1992, when it was filed as a patent for invention?
12 A.  The systemdescribed in Figure 1 is the kind of
13 thing you could build as a chip, yes.
14 Q Well, the systemin Figure 1 has nore than
15 just -- nore items than just the DSP 2. Are you saying
16 all of it would be on one chip?
17 A. Sorry. No. The itemlabeled DSP.
18 Q Al right. Well, let's ask the question again
19 so we have it clean.
20 A.  Yeah.
21 Q The itemidentified as DSP 2 in Figure 1, do you
22 believe that it could have been inplenmented as a DSP
23 chip at the tine of invention in the year 19927
24 MR DAS. (bjection, form
25 THE WTNESS: | believe that the item | abel ed
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DSP in Figure 1 could have been inplenented as a single
chip or equally as a system conprising several chips.
BY MR CRAI N

Q kay. So that's one part. A single chip. You
agree with that. But you also believe it could have
been inplenmented as nultiple chips.

A Yes.

Q Do you see any suggestion in Sudo to do that?

MR DAS: bjection, form
THE WTNESS: The reason | nmention that is

because I'minmagining the process of actually doing the
research involved in generating these results.
BY MR CRAIN

Q But would you answer ny question

A. Do | see any direction to inplenment it as
mul tiple chips?

Q In Sudo.

A. | don't see any direction either way.

Q Either way what?

A. Ether as -- it doesn't talk about the nunber of
chips he's going to use to inplenent it.

Q So you don't believe the fact that we have a box
there | abeled as DSP 2 at |east indicates that it can be
one chip. | thought you already said it could.

MR DAS: (bjection, asked and answered.
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THE WTNESS: | said it could be one chip. |
think that it's -- it would have been technically
possible, at the tine, to put all of this on a single
chip, but he doesn't say anything about it.

BY MR CRAIN

Q Tell me your experience with digital signa
processors in 1992 involving nultiple chips.

MR DAS: bjection, form

THE WTNESS: | did not have any such
experience. As |I'msaying, this idea of this system
based on multiple chips is based on ny idea of how it
woul d be done in a lab that were devel opi ng signa
processing architectures at the tine.

BY MR CRAI N

Q Tell me all the DSP chips that you can think
of -- let me start again.

Tell me, as of 1992, all of the DSPs that would
have been on nultiple chips that you know about.

A. So, as |I'msaying, the only ones |I'm i magining
are systems being used for devel opment of DSP
architectures within | abs, not commercial products.

Q So you don't know of any commercial product DSPs
t hat woul d have been on nultiple chips as of 1992; do
you?

A. You wouldn't call it a -- you wouldn't sel
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mul tiple chips and say, "These things, use themtogether
to make a single DSP." If you were going to sell them
i ke that, you would put them on one chip.

Q Then why in the world are you telling ne they
could be on multiple chips based on what Sudo discl oses?
That makes no sense.

MR DAS: (bjection, asked and answered.
THE WTNESS: | think I'"ve explained this.
BY MR CRAI N

Q You're telling ne nobody woul d do that
comrercial ly?

A. No one would nake it as a product.

Q R ght.

A, But sonebody has got to figure out how those
products are going to work. Someone has got to do
experinents and do research before we can build the
products.

Q So they would build separate chips wth these
conmponents on some chips and on ot her chips?

A Yes.

Q And those chips would never see the |ight of
day?

A, Oh, no. | nean, the chips are just standard
digital logic.

Q So you're speaking really in the confines of
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t heory testing.
MR DAS: bjection, form
THE WTNESS: |'mtal king about practica

testing.
BY MR CRAIN
Q Well, if someone were going to practice what

Sudo teaches, which you've told me you have difficulty
readi ng, how would they do it, on one chip or multiple
chi ps?
MR DAS: bjection, form
THE WTNESS: Yeah, you would -- | think -- the
goal would be to build a final product that was a single
chip, involving this idea. It's interesting how you
woul d get there. R ght? So you could design -- yeah, |
think -- well -- 1 don't know. But it's quite likely --
it's quite possible -- seens quite possible to ne that
you would want to build sone prototypes before you
commtted to the final chip.
BY MR CRAIN
Q kay. What does that have to do with anything?
A Wll, the prototypes would not be a single chip;
it would be nore pieces. It would be some kind of
devel opnent board with different -- the opportunity to
put different things together.
Q Right. And you've already told ne that this
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thing was assigned to Pioneer. Do you have any
understanding or belief that Pioneer would have
ultimately reduced this to one chip or not? Do you
know?
MR DAS: (bjection, form Cbjection, conpound.
THE WTNESS: This is not -- you know, this only
deals with one aspect of the -- of the processing
system but -- | have no idea if they did, but | assune
fromthe fact -- one reason for this patent existing is
because this is sonething that they devel oped and used
and put into chips that they nmanufactured.
BY MR CRAIN

Q But I think you did say earlier that you
woul dn't expect a conmmercial enbodi nent of the invention
in Sudo to be manufactured on nultiple chips.

A, That's right.

Q In Figure 1, do you see a box |abeled 19 with
the text "Interface"?

A Yes.

Q Feel free to refer to the patent text. 1'd like
to understand your understanding of what do you
understand Sudo to disclose interface 19 to be?

MR DAS: (bjection, form
THE WTNESS: An interface, you know, inplies

circuitry whose only function is to connect together two
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systens that cannot be directly connected together to --
you know, two systems. This is the interface that's
handl i ng the translation between the m croconputer and
Bus 17 -- Main Bus 17.

BY MR CRAI N

Q Wiy can the two systens that you were referring
to in your prior response not be connected together?

A You know, typically, when you're connecting an
external mcroconputer into sone other system there
wi Il have to be sone, you know, fairly |owlevel
translation of voltages, possibly nodifications of
timng, things like that.

Q Do you believe that Sudo is disclosing
Interface 19 to be a connector?

A. | don't think he's tal king about the connectors.
| don't think he -- this description would not be at the
| evel of connectors. It's not -- that's not really --
that would be kind of irrelevant to the naterial.

Q So it's not a connector, in your opinion?

A He's not -- he didn't put that box there because
he wanted to remnd us to use a connector.

Q Not use a connector. That it is a connector.

MR DAS. (bjection, form
THE WTNESS: | nean, it's teaching how to do
this. Right? Soit's like, oh, in order to do this,
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you'll have to put a connector here. That's not what
he's saying. Because you wouldn't -- it would be kind
of absurd to describe the use of the individual
connectors at this level of abstraction.

BY MR CRAIN

Q You agree with ne, then, that Interface 19 is
not disclosed by Sudo to be a connector, then. Correct?

A, That's right. That's ny inpression.

Q What do you understand Main Bus 17 to be?

A, As we've discussed before, a bus is nore of a
design abstraction. It's a set of nodes that are
connected together in a circuit, but they' re ones where,
you know, you use themfor nultiple purposes, which
Is -- so that's why you call it a bus.

Q Let me see if | can help the discussion

A, Yeah.

Q Renember when we were tal king about a data bus
and a program bus earlier with respect to the TMS320?

A Yes.

Q Wuld you expect Main Bus 17 to be materially
different fromeither the data bus or the program bus?

MR DAS. (bjection, form (Objection, conpound.
THE WTNESS: It looks to me |ike a program bus.
He calls it the main bus, but it's simlar to the

program bus.
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BY MR CRAIN
Q To be clear, what you're saying, Main Bus 17
appears to be simlar to you to the programbus that we
sawin, | think it was Exhibit 15, the TM5320 docunent.
A, What | nmean is if you were trying to make
anal ogi es between the two designs, that would be a
reasonabl e anal ogy to nake.
Q Thank you.
VWhat differences do you see between Interface 19
and 1/O Interface 3, both within DSP numeral two?
MR DAS: (bjection, form
THE WTNESS: Interface 19 is connecting the
external mcroconputer to the bus. [/Olnterface 3 is
connecting a different bus to the external Ato D and D
to A converters which are supplying the input and the
output to the DSP system
BY MR CRAIN
Q Understanding that these two interfaces are
shown as, | guess, functional blocks, but do they
represent hard-w red conponents if you're going to build
this physically?
A, The individual interfaces?
Q Right.
A. Those bl ocks represent hard-w red conponents.

They woul d be inplemented with some conponents which
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woul d be connected together. They would be inplenented
wi th some conmponents whi ch woul d be connected together.

Q Is connected together and hard wired different?

A.  You know, hard wired, | guess you're -- | don't
know what that means. | nean, | do know what that
means, but we haven't defined it.

Q kay. Wat does it nean?

A, Hard wired neans -- inplies that it's done in an
I nfl exible way.

Q \What other type of connections are there that we
shoul d al so be concerned with? And |et ne define the
universe. Wthin what we're tal king about w th Sudo
here.

MR DAS: bjection, form
THE WTNESS: You know, |'mthinking about this
as a devel opnment environnent. So I'mthinking about
systens where you mght want to change the connections
between the chips. So you mght have a wi sh to have
theminpl emented in sone mechani sm whereby you coul d
connect things together wthout having to go out and
sol der things.
BY MR CRAIN
Q And that would have been the case in 1992?
A.  They were not -- you don't -- yeah, you don't

get out your soldering iron every tine you want to
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change a circuit.

Q What suggests to you the desire to change the
circuit?

A. Because they're doing research on the structure
of this -- of this system

Q \Were do you see that?

A Well, because it's a patent about -- an idea
about the structure of the system

Q But what makes you think there is a desire in
the Sudo patent to change what's represented in the Sudo
pat ent ?

A.  Well, because that's what they' re tal king about.
They' re tal king about how they've come up with this new
i dea to how to arrange one of these, which neans like --
wel I, they nust have -- they nmust be starting from
sonething different.

Q But where is the end?

MR DAS: (bjection, form
THE WTNESS: Where is the end?
BY MR CRAIN

Q Yes. So they're starting fromsonething. |s
this not the end of what they reached?

A. This is the end, yes.

Q Soif this were being built as a comercia

chip, how woul d you expect to see the connection between
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Main Bus 17, Interface 19, Mcroconputer 20, and
simlarly, the Bus 4, Input/Qutput Interface 3, and each
of those Ato Ds and Dto As?

MR. DAS. (bjection, conpound. Objection, form

THE WTNESS: |If this were being built as a
chip, then all the signals comng in and out of the
systemwoul d be carried by pins on the chip. Those
pins, of course, would not be something that you coul d
directly connect to an external computer or an externa
anal og-to-digital, digital-to-analog converter. As with
any DSP chip, the actual product, you wouldn't -- there
woul d be a product which was a chip, then there would be
a product which was sone kind of systemincluding that
chip. That systemwould provide some kind of ability to
actual l'y connect these things, including connectors.
BY MR CRAI N

Q \Where would the pins on the chip be?

MR DAS: (bjection, form

THE WTNESS: On the chip
BY MR CRAIN

Q Were would we expect to find pins with respect

to what's shown in Figure 1?

MR DAS: (bjection, form

THE WTNESS: Figure 1 does not provide any kind

of direct correspondence to individual pins. W' ve been
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1 talking about the idea of reducing the digital signal

2 processor, as he styles it, into a single chip. But

3 those -- | think -- and earlier, | said that was a

4 sensible thing to do. But boxes three and nineteen, the
5 1/Ointerface and the interface, are probably the

6 least -- least likely candidates to be included wthin a
7 single chip. So there would certainly be pins on the

8 chip which would be involved in the process of

9 connecting the DSP chip to other -- other units, but

10 it's unlikely that there would be no other -- no other
11 circuit elenents involved in those interfaces, externa
12 to the chip.

13 So what I'msaying is the way | imagine this, if
14  this whole thing were reduced to a single chip, would be
15 nost of the box two would be within that chip, but sone
16 of boxes three and nineteen would be constituted by

17 external circuits on the same circuit board as the chip
18 to handle the details of interfacing to the converters
19 and the m croconputer.
200 BY MR CRAIN
21 Q So you believe that Interface 19 would actually
22  be partially or conpletely outside of the box that we
23 see as DSP 2?
24 A. | think there would -- there woul d al nost
25 certainly be sone of it -- now we're tal king about a
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hypot hetical rendering of the systeminto a chip -- |
think there would nost |ikely be sone interface
circuitry -- there would certainly be some interface
circuitry inside the chip, and there would nost likely
be sone that was outside the chip.

Q Wiy do you say that? And qualify your answer
with the time of the invention that we see in Sudo.

A Absol utely.

Q Ckay. Make sure.

A, \WWen you're building a chip, you know, you want
to build a single chip that's going to be useful in a
variety of circunstances. You don't -- it's a very
delicate process in design to choose your boundaries at
the right point. But you don't want to include --
particularly, you know, a chip is an expensive thing to
build. You don't want to include too nuch inside of it.
So things that you mght want to vary in the different
uses you mght make for this chip, such as the style of
the interface to other system conponents, it wouldn't
make sense to hard wire themw thin the chip, to bake
theminto the chip

So you would try and have sone kind of very

generic portions of the interface, sonething that you're
pretty nuch going to need in any circunmstance within the

chip; and then you would be able to build boards, the
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DSP boards, including this chip; and then put whatever
additional circuitry you needed to specialize it for the
particul ar devices that you wanted to connect it to, you
woul d be able to put those on the board externally.

Q \Well, a few mnutes ago, you were telling ne
that everything inside a DSP 2 could be inplenmented on a
chip. Nowyou're telling me that's not the case.

A Yes.

Q Wy are you changi ng?

A, Wien we were tal king about it, | wasn't thinking
careful |y about boxes three and nineteen. You drew ny
attention to them subsequently.

Q So now your testinony is that it could not be
I mpl enented on one chip, because bl ocks three and
ni neteen woul d have to be inplenmented, at least in part,
out si de of DSP 2.

A. No. That's not what | said. [|'msaying -- you
could inplement on one chip, but nost |ikely, good
engi neering design procedure would lead you to divide
the inplenentation of those interfaces to be partially
on the chip and partially external.

Q So you're telling nme that it would be good
engi neering design to not put too much on one chip. You
sai d that phrase, too. So now, Pioneer is going to sel

not one chip, but two chips.
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MR DAS. (bjection, form
BY MR CRAI N

Q Because you can't put the interface now on just

one chip, you' ve got to have two.

MR DAS. (bjection, form

THE WTNESS: No. They're going to sell one
chip, and then the point is the other half of the
interface is a detail of the particular inplenentation.
It's not a specialized chip.
BY MR CRAI N

Q Show me in Sudo that supports that.

A. | don't see anything in Sudo that speaks to
that. That's just how you do el ectronics design.

Q Show nme in Sudo that teaches pulling that box 19
out of DSP 2.

MR DAS. (bjection, form

THE WTNESS: | don't know what I'm | ooking for
real ly.
BY MR CRAI N

Q It doesn't teach it; does it?

A It doesn't really -- so you're saying what would
that mean? |If it was partially outside of the box, then
it would say the interface which is not entirely within
the digital signal processor or something |ike that.

Q It nakes no sense to me -- and you know nore
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about this than | do -- but it makes absolutely no sense
to nme that you woul d have a box wi th conponents inside
it and say, well, you know, these are actually going to
be outside. Well, why did you draw theminside? You're
telling ne they could be outside. GCkay. Then where is
that in Sudo? Because he seens to think something
different than what you're saying. Unless you can show
me where he says it.

A Wll, what's the -- | nmean, you can understand
this as -- well, in a sense, this sort of speaks to ny
original inpression that the box doesn't particularly
describe a chip, but describes a system The
interface -- all of the Interface 19 that we're
di scussing, in nmy view, is within the system Part of
the circuitry is on -- say on this chip, part of it is
external to the chip. That would be the conventional
way to do it. As I've explained, that woul d be good
engi neering practice.

Q And you're unable to find one jot or tittle in
Sudo that supports what you just said. Right?

MR DAS: (bjection, argunentative.

THE WTNESS: Because that's really not the --
that's not what the patent -- that's not the |evel of
abstraction the patent is working at.

BY MR CRAIN
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1 Q What you're suggesting, though, doesn't that

2 change or effectively get rid of the box that is |abeled
3 as DSP 2?

4 A, No. It actually puts it into my origina

5 construction, whichis like this is a system Digita

6 signal processing, which likely consists of nultiple

7 chips.

8 Q But the word "systent for DSP is not in the

9 patent either.

10 A Ckay. This is a digital signal processor that
11  likely includes multiple chips.

12 Q Ckay. So you've conpletely backed away now from
13 what you said earlier about the DSP 2 being inplenmented
14 on one chip, at least in one instance?

15 MR DAS: bjection, form (nbjection,

16 argunentative.

17 THE WTNESS: No. | think -- remenber when you
18 asked ne what an interface was, and | tried to explain
19 that it was the name for some | ow|evel process of
20 translating say electrical levels? It's not -- it's
21  something you would want to put in there, because hey,
22 let's not forget, you're going to have to do -- you may
23 need to do some translation of electrical levels in
24  here. But it's not like, oh, this is some inportant,
25 crucial function. [It's sort of just -- it's a very
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mnor detail of the system
BY MR CRAIN:

Q Can you tell ne why a person of ordinary skil
inthe art of the '544 patent not understand Interface 19
to be a buffer circuit to the interface pins of the DSP
a chip, and then Main Bus 177

A. Wiy they woul d not understand it to be that?

Q Yes. No, no, no. Wy they would understand it
to be -- well, let ne flipit. Because | think the not
there is confusing.

Do you believe a person of ordinary skill in the
art woul d understand Interface 19 to be a buffer circuit
to interface the external pins of the DSP chip as
connected to Mcroconputer 20 and then Main Bus 177?

MR DAS. hjection, form Oojection, conpound.

THE WTNESS: | don't understand -- you know,
there is nmore to it than that. Right? Wat is the
connection to the mcroconputer? So I kind of -- | like
parts of what you said, that there would be -- part of
the Interface 19 woul d involve --

(I'nterruption.)

THE WTNESS: That the Interface 19 would
i nvol ve sone buffer circuit. That's what | was --
that's the kind of thing | was talking about, about

translating voltage levels. But there is sort of a
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second half to that, which is |ike, well, okay, so
that's taking sonething that cones off say pins on a DSP
chip and interfacing themto sonmething that m ght be an
internal data bus. But then it's like, okay, what do we
do with these pins on the DSP chip to connect themto a
m croconput er ?

BY MR CRAI N

Q Does Main Bus 17 operate at high speed,
according to your understanding of Sudo?

A It's -- you know, the speed of Main Bus 17 is
inmportant. It's one of the -- it's part of the -- the
speed limt -- you know, the ultimte speed of the whole
system yes. And high speed, you know, what does t hat
mean? But high speed neaning |ike high speed relative
to other systens in the -- relative to other conponents
in the system yes.

Q Just to be clear, do you believe that Miin Bus
17 is a high-speed bus?

MR DAS: (bjection, asked and answered.

THE WTNESS: W haven't defined high speed. A
hi gh- speed bus.
BY MR CRAIN

Q | think you did suggest that speed is inportant
in Sudo. Correct?

A. That's right.
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Q What can you explain to ne about the speed of

Main Bus 17?
MR DAS: bjection, form
THE WTNESS: A systemlike this, a

m croprocessor systemlike this, will have a clock. It
has a clock that synchronizes all the different
operations. | think Main Bus 17 changes state with
every clock cycle, which is probably the nost rapid
changes that occur in the system
BY MR CRAI N

Q Describe for me how Interface 19 is connected to
M croconputer 20, according to your understanding of
Sudo.

A It doesn't say.

Q Do you have any under st andi ng?

A. | understand that the -- there is a
m croconputer which is delivering data to the system
through that interface. So there nmust be sone form of
interface. And as it turns out, the ability to -- |
think the mcroconputer has the ability to -- has quite
a high level of control over the state of the internals
of the digital signal processor through this interface
and through its control of Main Bus 17.

Q So based on that, what type of connection do you

believe M croconmputer 20 to have with Interface 19 of
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1 DSP 2?
2 A | would expect it to have a high-speed
3 connection.
4 Q You used the term"high speed" there. So can |
5 also apply that to Main Bus 17?
6 A Yes.
7 Q So we're going to use that as the benchmark.
8 (kay?
9 A kay.
10 Q Tell me, as of 1992, what type of high-speed
11  connections would be in existence that you woul d have
12  expected to see between Interface 19 and M croconputer
13 20.
14 A You know, ny best estimte would be sonething
15 like the PCl bus. This was the internal -- the
16  connection that was used to allow you to insert cards
17 into a mcroconputer, like an IBM PC or sonet hing.
18 Q You believe it could have been that?
19 A. That's the kind of thing | expect it to be.
20 Q Do you believe it could have been anything el se?
21 A It could have been anything else.
22 Q Like what? | want you to tell ne.
23 A.  You could certainly generate some speci al
24  purpose interface. You know, you can -- it's not clear.
25 It certainly doesn't have to be that.
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23
24
25

Q \What does it have to be?

A. It has to be sone -- it has to be able to all ow
the m croconputer to access the bus in order to perform
the functions that it specified.

Q According to your understanding of what type of
hi gh- speed connections were available during the time of
the filing of the Sudo patent, what would that nenu be?

MR DAS: bjection, form
THE WTNESS: You could create --
BY MR CRAI N

Q Let me ask the question again. Wat would the
menu of avail able options of the interconnection between
Interface 19 and m croconputer be to achieve the high
speed that you tal ked about ?

A You could develop -- you could construct some
kind of custom parallel connection to do that.

Q So | would have to create sonmething from
scratch?

A.  Sure.

Q ay. You nmentioned a PCl bus.

A Yes.

Q Is that an option?

A, Unhmm PC bus requires quite a | ot of
overhead to manage. But that's the kind of role that

woul d have been used -- that's the -- you know -- so |I'm
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1 imagining thembuilding a devel opment -- you know, when
2 you build a card like this -- when you build a chip or a
3 systemlike this, you typically -- you don't send it out
4 to your custoners as a chip. You give thema

5 devel opment board which they can then use for their own
6 experiments to see what they can do with your chip.

7 Very often, those devel opnent boards would be PCl bus

8 boards.

9 Q \Wat else? That's two.

10 A Well, so obviously a customparallel -- so

11  custom neans everything other than sone existing

12 standard.

13 Q So I've got to make up sonet hing.

14 A Wll, it's often -- if you know exactly what you
15 want, why would you want to use a standard? The purpose
16 of using a standard is to provide interoperability. |If
17 this is the only thing you' re going to do with it, then
18 you don't need that.

19 Q Gkay. So | still think you're on two. A PC
20  bus and sone type of custom sol ution.
21 A kay.
22 Q Can you think of a third?
23 A. No. | can't think of one.
24 Q So RS-232 wouldn't be --
25 A.  RS-232 woul d not be suitable.
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1 Q \Wy?
2 A Too slow.
3 Q Too slow for what?
4 A. Too slow for the detail of the way that the data
5 transfers occur in this invention.
6 Q So to be clear, according to your understanding
7 of Sudo, you do not believe that the connection between
8 Mcroconputer 20 and Interface 19 could be an RS-232
9 connection.
10 A Yes.
11 Q And it couldn't be a USB connection, because
12 that hadn't been devel oped yet.
13 A That's right. Yeah.
14 Q Are there any other serial-type connections that
15 we haven't tal ked about, that this could be?
16 A At this point in technology, serial connections
17 were not fast enough for this.
18 Q \Wen was PCl bus devel oped?
19 A.  The PCl buses identified with the |BM PC AT
20  which came out in |ike 1984 or sonething.
21 MR DAS. M. Crain, we've been going al nost an
22 hour and a half now.
23 MR. CRAIN. Have we?
24 MR DAS: If thisis a good time for a break.
25 MR CRAIN. A couple questions. I'mat a point
Huseby, Inc. www.huseby.com

555 North Point Center, E., #403, Alpharetta, GA 30022 (404) 875-0400

hitp:/wvw.yeslaw.net/help


http://www.huseby.com

QSC AUDIO PRODUCTS, INC. vs. CREST AUDIO, INC.
Daniel P.W. Ellis, Ph.D. on 06/27/2014 Page 182

© o0 N oo o1 B~ W DN

I R N I R S R e N S N L i e e e
o A W N P O © 00 N OO O &~ W NN -, O

here --
BY MR CRAIN:
Q Wuld PC bus -- PCl bus -- let me start again.
Wul d PCl bus have allowed for a renovabl e
connection between M croconputer 20 and Interface 19?

A Yes.

Q Would this undefined custom-- was it a paralle
connection?

A Yes.

Q Wouuld this undefined parallel connection that
was a custom connection also allow for a removable
connection between the Mcroconmputer 20 and Interface 19?

A Yes.

Q How?

A It's a custom You can build it any way you
want .

Q W don't know, though.

A I'mtrying to think howit would not. Right?

It depends on what M croconmputer 20 is. But if it isn't
renovabl e, that nmeans that sonehow it has to be
permanent|y connected, which would nean that it was, you
know, an integral part of the entire system

Q What does the circle between Interface 19 and
M croconmputer 20 that's in the dashed |ine box represent

to you?
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A. It represents the port.

Q \What port?

A. It doesn't represent very nuch. It's just a --
| just see it as -- it doesn't have any particularly
strong interpretation. It represents -- it nornally
woul d indicate a transition between -- you know,
sonething like leaving a circuit board.

Q Could it represent a pin?

A. It could represent a pin. Well, in this case,
it could not represent one pin

MR CRAIN. Al right. W'll take a break.

THE WTNESS: Thanks.

THE VI DEOGRAPHER: This is the end of Media
No. 3 in the deposition of Dr. Daniel Ellis. The tine
is 3:44 p.m W're off the record.

(Recess taken from 3:44 to 3:55.)

THE VI DEOGRAPHER: This is the beginning of
Media No. 4 in the deposition of Dr. Daniel Ellis. The
timeis 3:55 p.m W are back on the record.
BY MR CRAIN

Q Wuuld you please turn to Exhibit 13.

A Ckay.

Q | think you did this earlier. But would you
pl ease again identify Exhibit 13.

A. This is nmy declaration in the natter at hand.
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Q D d you author your declaration?
A Yes.
Q D dyou type all of the content in your
decl aration?
A | didn't type it all. The history -- I'Il let
you ask the questions.
Q Well, go on. The history what?
(No response).
VWhat were you going to say?
| don't know.
You don't know? Did you forget?
| didn't finish conposing a sentence.

VWhat were you starting to say?

> O > O > O

| said the history.

Q And you don't renenber what you were going to
say after that?

A.  Not by now.

Q Ckay. By the way, is there anything with
respect to your testinony fromearlier today that you
woul d I'ike to change or correct?

A. No. Thank you.

Q And did you speak with your attorneys during the
break?

A. | spoke with them

Q Did you speak about the substance of your
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testinony to date?

A, No.

Q \What parts of your declaration did you not type?

A | don't know. | can't identify --

Q \What parts of your declaration do you renenber
typi ng yoursel f?

A Various parts throughout.

Q Turn to native page three, QSC page six of your
decl arati on.

A, Yeah.

Q Do you recall whether or not you conposed
Section IV(A) of your declaration?

A Section IV(A)? Yes. | did.

Q You did conpose --

A. | believe so.

Q Does that include paragraphs ten through
fourteen?

A.  Yes.

Q Didyouinsert a copy of Figure 1 from Sudo onto
native page four?

A Dd1I insert it?
Yes.
| don't think so.

Did you direct it to be inserted?

> O > O

Yes.
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Q Wy did you direct it to be inserted?

A This is what | really liked about Sudo is this
picture that makes it very clear there is a separation
bet ween the m croconputer and the digital signal
processor.

Q Did you conpose paragraph 13 of your
decl arati on?

A Yes.

Q Earlier, you seened to have trouble or you

qui bbled with ne a little bit about the term"hard

wired."
A Yes.
Q | see the word "hard wred" in paragraph 13.
A Yes.

Q So | need for you to explainit to ne, what you
intend that word to nmean so that we can talk about it.
A. In this case, it's in contrast to a renovable
connection. It's a non-renovabl e connection
Q Hard wired nmeans non-renovabl e?
Yes.
\What does renovabl e connection nean to you?

A connection that you can physically separate.

o > O

Per manent | y?
A. A connection that you can physically separate

and reconnect nultiple tines.
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Q What you just said is your understanding of the
term "renovabl e connection" in Sudo?

A, "Renovabl e connection"” in Sudo or in this
par agr aph?

Q Is there a difference?

A. | don't know what "renovabl e connection" in Sudo
means.

Q Is there a difference in what the term
"renovabl e connection"” in Sudo neans and what it neans
I n paragraph 13?

A. | don't believe it appears in Sudo.

Q I'msorry. Thank you.

In the '544 patent.

A On, great. Is there a difference in what
“renovabl e connection” nmeans? 1In that extent, | don't
bel i eve so, no.

Q Is the term"renovabl e connection” in Sudo?

A. |1 think not. | think if it had been, | would
have mentioned that.

Q Does Sudo teach the concept of a renovable
connection?

A The subject matter of Sudo is not about those
ki nds of issues.

Q Is that a no?

A.  Sudo doesn't teach a renovable connection. Sudo
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1 is about ways of updating paranmeter RAM

2 Q In paragraph 13, where you use the term

3 "renovabl e connection," what do you nean?

4 MR DAS. (bjection, asked and answered.

5 MR CRAIN. Well, I didn't understand himthe
6 first time, so |'ve got to ask again.

7 BY MR CRAIN

8 Q Let ne ask a question. Wat do you nean by the
9 term"renovabl e connection" in paragraph 137

10 A. | nmean that the connection between the digital
11  signal processor and the m croconputer was nost |ikely
12 sonething that could be disconnected and reconnect ed
13 multiple tinmes with little effort.

14 Q Based on what?

15 A.  Based on ny understanding of how -- of, you

16  know, the kind of systemthat was being described and
17 the activities that were involved in devel oping the

18 patent.

19 Q Show nme, if you would, in Sudo -- if you have
20 that patent handy --
21 A Yes.
22 Q Just a nonent. | think |I've gotten nyself
23 confused.
24 | think we were |ooking at Sudo. Let's |ook at
25 something there. | think, before the break, we were
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tal king about these interfaces. Wat do you understand
A to D nuneral one to be?
A. A systemfor converting an anal og input signal
to a digital output signal.
Q What do you understand Dto A 22 to be?
A. A systemfor converting a digital input signa
to an anal og output signal.
Q Wuld you describe for me how your understanding
of Ato D numeral one is connected to I/O Interface No. 3.
A. We're not given any information. It's not
material. That's why we're not given any information.
You know, the -- all he's saying is, okay, thisis a
thing that's connected to an anal og i nput and out put.
It's a digital processor. So we have to have
converters, because we're -- because we're needing to
access these things in an ongoing fashion, we'll need
sonme kind of interface to handle the details of the
transfer fromwhatever format it cones fromthe Ato D
systeminto whatever format we need to use internally.
Q Is Ato D No. 1 removably connected froml/O
Interface 3?7 Let me ask it again. | said that wong.
Is Ato D No. 1 renovably connectable to I/0O
Interface 3, according to your understanding of Sudo?
MR. DAS. (bjection, form
THE WTNESS: Again, ny understanding of this is
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there is some kind of devel opnent system but they're in
t he busi ness of devel oping these things. They're going
to have existing A-to-D and D-to-A nodul es, which
they're going to use across all their difficult -- many
different projects. In that case, yes, it would
certainly be renovably connect ed.

BY MR CRAI N

Q So you could unplug it and plug it back as nmany
tinmes as you wanted to?

A Absolutely.

Q ldentify for me, if you can, any devices that
you' ve had prior experience with where an Ato D was
removably connectable to the DSP. |'mnot talking about
inalab. |'mtalking about real devices.

A Yeah. That's very common. Because the Ato D
Is an extrenmely delicate piece of equipnment. They're
comonl y manufactured as separate units. So they can
be -- you know, you can choose your own A to D, how nuch
you're going to pay, and buy the best one.

Q So are you saying just because it's a separate
component, it's inherently renovably connectabl e?

A Because it's -- | nmean, the idea of it being a
separate nmodul e, something in a case, that would make it
I nherently renovably connectable, yes.

Q Is that what you understand Sudo to be telling
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us about it?

A. That's not what he's telling us about it. He
doesn't talk about it at all. But that's ny
under st andi ng of what's being represented in this figure.

Q Draw your focus, please, back to M croconputer

20.

A Ckay.
Q | understand, | think, the Sudo patent talks
about -- | forget what it calls it -- Hall 1 and Hall 2.

| think they may be like functions. Does that sound
famliar to you?

A Sorry. Hall? OCh, Hall 1.

Q Hall. HAL-L I"mgoing to show you the
| anguage. Look at the bottom of columm three of the
Sudo patent. Do you see where it says, "Control keys of
sound fields, such as Hall 1 and Hall 2, are prepared on
t he keyboard 21"? You're wel cone to read that and
continuing on, but I'masking for your understanding of
what Sudo is telling us with respect to how -- what
Hal | 1 and Hall 2 appear to be to you.

A 1'd just like to point out that is the kind of
sentence that led ne to feel that this may not have been
conposed by a native speaker. But -- you don't want to
go there. Right?

Q No. | do. Tell ne. Explain to ne.
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A, "Control keys of sound fields such as Hall 1 and
Hal| 2 are prepared on the keyboard 21." | don't
understand why it's saying that the keys are prepared on
a keyboard. \Wat does that nean? | don't know what
t hat means.

Q You have no understanding of that?

A | nean, | understand that there nay be keys
present on a keyboard, but | don't understand why it
means they're prepared.

Q What do you understand "prepared" to nean?

A. Like something is being set up specially.

Q So you don't understand that to nean that there
Is a key on a keyboard set up especially for this
function of Hall 1?

A. That's not how | would have witten it.

Q But that's not what | asked you

A. | didn't msunderstand the sentence. It just
struck ne as strange wording.

Q It wasn't witten the way you woul d have witten

A. That's right.

Q You're certainly able to understand things you
didn't wite. Correct?

A. That's right.

Q So getting back to what | was trying to ask --
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|"mtrying to understand how m croprocessor 22 --

A \Wat?
Q I'msorry. Mcroprocessor -- mcroconputer --
let ne get ny ternms right -- how does M croconputer 20,

according to your understanding of Sudo, cause the
I npl enentation of Hall 2 sound field?
MR DAS. (bjection, form
THE WTNESS: Let ne just read the follow ng
sent ences.
BY MR CRAIN

Q Certainly.

A Soit's -- it describes how when the key is
pressed, the m croconputer transfers program and
coefficient data into the nenory of the digital signal
processor through the Interface 19.

Q What is a signal processing function?

A It's a-- the -- it's a description of the
modi fication you wish to perform to be performed upon
the input signal to generate the output signal

Q What are paraneters?

A. They are a variety of values that may control
aspects of that function -- of that programal gorithm
procedure.

Q Is a signal processing function then different

froma signal processing function parameter?
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A Yes.

Q Wen it's talking about Hall 1 or Hall 2 -- and
| think it describes themas sound fields -- do you
under st and whet her or not those correspond to what nay
be a signal processing function or a signal processing
function paraneter?

MR DAS: (bjection, conpound.

THE WTNESS: He says that the m croconputer
specifically reads out the program corresponding to the
key and the coefficient data group. | would
understand -- the coefficient data group is the sort of
thing I would call a signal processing function
parameter, and the stuff that's not the coefficient data
group coul d be usefully described as a signal processing
function.

BY MR CRAI N

Q Look back at Fig. 1. There is still sonething
can't get out of my mind here. You were just telling
me, if | understood you correctly, that Ato DNo. 1is
removabl y connectabl e, according to your understanding
of Sudo.

MR DAS: Objection, form

THE WTNESS: What | said was |'mimagining the
pi ece of equipnent that's being -- you know, what's

being depicted -- the physical realization that's being

Huseby, Inc. www.huseby.com
555 North Point Center, E., #403, Alpharetta, GA 30022 (404) 875-0400

hitp:/wvw.yeslaw.net/help


http://www.huseby.com

QSC AUDIO PRODUCTS, INC. vs. CREST AUDIO, INC.
Daniel P.W. Ellis, Ph.D. on 06/27/2014 Page 195

© o0 N oo o1 B~ wWw N

ST R S N S o o = T e T T i I
g A W N P O © O N O O » W N P, O

depicted here, I'mimagining it as a piece of equi pment
in the laboratory, including an external Ato D
converter which is in a box which is renovably connected
to the renai nder of the equipnent.
BY MR CRAIN

Q Is that the only way that it could be imagi ned?

A, No.
Q \What other ways could you imagine it?
A You could imagine putting the Ato D converter
as a chip, on a card, that has -- you know, that has
other -- has -- you know, the breadboard systemthat has
ot her conponents that are being built into the system

Q Is that still in a laboratory?

A Yes.

Q Can you inmgine any inplenentations of Figure 1
outside of a |aboratory?

A.  Yes.

Q \What can you i magi ne?

A. | can imagine this as a -- you know, a
devel opment card. | can inagine it as a devel opnent
card that you could plug into a conputer. | can inagine

It as a conplete system
Q In any of those inplenmentations that you can
I magi ne, inside or outside of a |aboratory, if you

di sconnect Ato D No. 1, what happens to the audio
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signal s?

MR DAS: bjection, form

THE WTNESS: |t depends. But certainly, if you
remove the input, then the outputs in a short while are
going to cease to reflect what -- | nean, reflect what's
going on. So there are two things. It depends what
happens -- howthe I/Ointerface would deal with the
absence of that input. It could either read it as
zeros, or it could stop working altogether, read it as
si |l ence.
BY MR CRAIN

Q But it would no | onger be processing audio
signals. Is that correct?

A It would be processing whatever it's got inits
menory.

Q But it would no |onger be processing the audio
signals that were being communicated by Ato D No. 1.
Correct?

A. If it's not connected, then it won't be getting
any information fromit.

Q Wen on the keyboard, the preset button for
Hall 1 or Hall 2 is depressed, what do you understand
M crocomputer 20 to do?

MR DAS: (bjection, asked and answered.
THE WTNESS: | understand it to find --
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retrieve a corresponding program a set of instructions
and some data, a set of values, and to transfer them
into the menory of the digital signal processor -- into
the menories of the digital signal processor.

BY MR CRAIN

Q Does that result in the nodification of a signa
processing function?

A It would unless it happened to be witing the
sane programthat was already there.

Q It would unless it was witing the same program
that was al ready there?

A. That's right.

Q Soif Hall 1 was being executed by the DSP and
the button for Hall 2 was pressed, what signal
processing function would be nodified, if any?

A So, you know, you asked me before about the
difference between the signal processing function and
the signal processing function paraneters.

Q Yes, | did.

A And | think I answered it by saying sonething
about signal processing function paraneters, and then
sort of defining signal processing function relatively
as everything that wasn't included in the paraneters.
It's not that easy to -- it's not like, oh, thereis --

there is a very clear distinction between these in all
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cases. It's sort of depending on what you -- you know,
what you're interested in, what perspective you were
taking on the class of problens, the different
algorithms. Different parts of that overall algorithm
m ght be considered to be in the paraneters or not in
the paraneters in the function.

Q Describe for me, Dr. Ellis, your understanding
of how, in this exanple, Hall 1 would be nodified as a
signal processing function by the depressing of the
button for Hall 2.

A. How Hall 1 would be nodified as a signa
processing function -- how the signal processing
function associated with Hall 1 would be nodified by
pressing the Hall 2 button.

Q Howwould it nodify the signal processing
function for Hall 17

AL So can | -- so one -- what |'ve just said about
paraneters -- what |"'msaying is there is a boundary --
we could inmagine that here is all the stuff you need to
run Hall 1. W can now draw a boundary here and say
here are the parameters, here is everything el se, which
we're going to call the signal processing function.

Q I'mlistening

A I'll still using ny hands, which | guess is

probably -- you told ne not to do. There are two parts.
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1 Oneis the parameters, which is sort of -- we can -- we
2 have sone flexibility in howwe defineit. And for the
3 purposes of this discussion, we're going to define
4 everything else as the function.
5 It mght be that the difference between -- in
6 fact, it's quite likely -- it's quite possible that the
7 difference between Hall 1 and Hall 2 only exists in the
8 paranmeters, or it could be that the differences exist in
9 Dboth the paraneters and the function.
10 Q Do you remenber ny question?
11 A.  How does the signal processing function of
12  Hall 2 get nodified -- Hall 1 get nodified when you
13 press the button for Hall 2.
14 Q ay.
15 A. Do you remenber ny first answer?
16 Q | don't. Because it was kind of so long --
17 A M first answer was, if it was the sane, it
18 wouldn't get nodified. It mght be the sane, in which
19 case it wouldn't get nodified.
20 Q Does Sudo indicate to us that it would be the
21  sane?
22 A You know, it was -- that was what it suggested
23 tome. Sudo is, again, not at all -- it's not really
24  tal king about these algorithns at all. It's just saying,
25 as an illustration, as a notivation, these are the kind
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of things you would do.

Q What do you nean, it's not talking about these
algorithns at all?

A. It's not talking about the algorithms. It's
tal ki ng about how to update the coefficient Data RAM

Q The last answer we have on the transcript is,
it's not tal king about the algorithms. This is you.

A.  Yeah.

Q It's talking about how to update the
coefficient --

A. The coefficient Data RAM

Q Data RAM Yes. Wuld you explain that.

A.  The substance of the invention is a mechanism
for updating values in the coefficient Data RAM w t hout
I nterrupting the processing.

Q So does it, in any way, teach the nodification
of the algorithnf

A. It starts off by explaining a nechanism-- by
describing a scenario in which the algorithmnay have
been nodifi ed.

Q \Were is that?

A. Wen it says that the --

Q \Were are you | ooking?

A. Sorry. The bottomof columm three. The place

we were | ooking just now. That the m croconputer reads
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out the processing program corresponding to the operated
sound field control key and transfer -- |'m skipping the
comments -- and transfers this data to the DSP through
the interface.

Q \Were does that say that it modifies it?

A It transfers it. There is a program-- the DSP
s only running one programat a tine.

Q Right.

A, So when it transfers that programinto
presumably the program RAM the understanding is that's
then the programthat the DSP will be running.

Q Soif Hall 1 is the programthat is running, how
is Hall 1 nodified by the insertion of Hall 27?

A Yes, there are two possibilities. One is Hall 1
and Hall 2 share the same program So the program
itself, remains unchanged even though, as it's described,
we understand that the program RAMis overwitten. |f
it's overwitten with the same values, it remains
unchanged. In that case, the difference between Hall 1
and Hall 2 would be nerely in the coefficients.

Q What is the other?

A. The other is that Hall 1 and Hall 2 have
different programs. So that when it transfers the new
programinto the program RAM an entirely new -- a

different algorithmis -- begins to be inplenented.
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Q In the second scenario that you just described,
is the first programchanged in any way, other than just
not being run anynore?

A It's obliterated. It's replaced in memory with
t he second program

Q But it's not nodified then?

A, No.

Q And if we want to go back to Hall 1, we'll press
the Hall 1 button. That program cones back out of
M croconmputer 20 into the RAM Correct?

A.  That's ny understandi ng, yes.

Q And it would be the same programthat was
initially running in this hypothetical before we went to
Hal | 2.

A Yes.

Q So it's never nodified as an algorithm

A. That's not -- yes, that's not part of this
di scl osure.

Q Now, the first instance is they just happen to
be the sane.

A Yes.

Q Is that a comon inplenentation, in your
experience?

A.  Yeah.

Q So Hall 1 and Hall 2 -- understandably, it m ght
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1 be close, because maybe there are sone tweaks -- but
2 what about other types of algorithms or functions naybe
3 for this big football stadiumthey have down here? Have
4 you heard about this thing? | nean, this thing gets
5 really loud. So if they want to play sound down in this
6 thing, maybe they have to do it in a way that mght be
7 different fromHall 1. Wuld you expect the algorithns
8 to be the same?
9 MR DAS. (bjection, form
10 THE WTNESS: It's interesting, but it turns out
11 that the algorithms that they're suggesting -- right --
12 which is this -- the couple of times they specify sone
13 of AD --
14 BY MR CRAIN:
15 Q \Were are you | ooking?
16 A So colum one, line 34, it's Geek letter sigm,
17 Geek letter alpha, subscript I, center dot, |ower case
18 D, subscript I, all in parenthesis. That's -- they call
19 it -- they give it aname. | can give it a name. The
20  product sumarithnetic operation. So it turns out this
21 is a very well known -- a fundanental operation in
22  signal processing, because you can do a lot of -- you
23 can sinulate a very wide range of, for instance, halls
24  with that.
25 Q Is that specifically for halls?
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1 A, No.
2 Q So it could be stadiuns?
3 A Yes.
4 Q So, in your first scenario, again, the signal
5 processing function is not nodified, because it's the
6 sane no matter what the --
7 A Right.
8 Q -- operation is?
9 A Yes.
10 Q Only the coefficients are different.
11 A. That's right.
12 (Exhibit 17 marked for identification.)
13 BY MR CRAIN:
14 Q Dr. Ellis, I"'mgoing to hand you what has been
15 marked as Exhibit 17. Wuld you please take a nonment to
16 reviewit.
17 A kay.
18 Q Are you able to identify what has been narked as
19 Exhibit 17?
20 A Yes. This is an international patent
21 application. It's a patent. It's not a U S. patent.
22 It's sone kind of patent description, which is the
23 reference | referred to as Krokstad in ny declaration.
24 Q Is it referred to as Krokstad because that
25 appears to be the first named inventor?
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A It appears to be the famly nane of the
i nvent or.
Q Correct. Thank you
Do you believe Exhibit 17 to be an international

appl i cation published under the Patent Cooperative

Treaty?
A Yes.
MR DAS: bjection, form
BY MR CRAI N
Q Have you reviewed -- let's call it the Krokstad
reference --
A Yes.

Q Have you reviewed the Krokstad reference?
A Yes.
Q Do you recall how many tines?
A. Three or four tinmes.
Q Like the others, I"'msure you reviewed it as
wel | this week.

A. That's right.

Q Wuld you explain for nme what you understand the
Krokstad reference to be directed to.

A It's about a design of a hearing aid, a digital
hearing aid, a hearing aid that processes sound using a
digital signal processor, using digital signal

processing, and various details of other aspects of this
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hearing aid to make it good.

Q Wy is it your belief that a person of ordinary
skill in the art in 1994 would | ook to hearing aid
technol ogy |ike what's disclosed in Krokstad for
teaching -- let ne start that question again.

Wiy is it your opinion that a person of ordinary
skill in the art of the '544 patent would |look to the
Krokstad reference for teaching and insight?

MR DAS: bjection, form

THE WTNESS: Because the use of digital signa
processing in hearing aids was a very exciting and
i nportant devel opment at the tine.

BY MR CRAIN

Q How do you know that ?

A. That's ny recollection.

Q Based on what?

A. Based on what | renenber about the tine. This
Is -- thisis early for a digital hearing aid. | guess
that's why they're filing a patent on it. Because
it's -- again, as |'ve described, there is a process by
whi ch the digital technol ogy has to becone cheap enough
to be suitable in the right format. So this is the tine
at which this -- these -- the hearing aids which had
previously been anal og were switching to digital, nmaking

possi bl e a much greater range of functionalities and
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flexibilities, which was -- which was an exciting
devel opnent .

Q Do you have any understandi ng of whether or not
the Krokstad reference teaches a renovabl e connection as
is clained in the '544 patent?

A | think it does.

Q Wuld you show ne where you believe that to be.

A, So, for instance, in Figure 5a, we actually
see -- well, we see firstly a box |abeled "RS-232," also
| abeled "IF," which clearly refers to the serial
progranm ng interface described that can be used to
update the internal settings of the hearing aid.

W al so see a broken |ine between the box marked
RAM 7 and the box marked RAM 2. It's an interrupted
arrow, which | believe corresponds to a renovable
connection between the part of the hearing aid that's
inserted in the ear and a case that it is put in when
it's not in the ear.

Q Do you have Exhibit 12 handy? If you want to
pull -- reference Exhibit 13, which is your declaration,
we can | ook at both of them W'Il| be junping back and
forth.

A ay.

Q So you've got 13 and you've got 12, and then the

Kr okst ad ref erence.
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1 A, Yeah.

2 So we'll look at all three of them

3 In Exhibit 12, please turn to page 24 -- 23, 24.
4 A.  Yeah.

5 Q | was wong. Mke that 25, 26.

6 A, Yeah.

7 Q Let's just start with the last two el ements that
8 we see on page 26.

9 A Yes.

10 Q | believe you also talk about themin your

11 declaration. So we can flip back and forth.

12 Now, do you see in the left columm where it

13  says, "An external progranmmer"?

14 A Yes.

15 Q And the right colum, it shows -- it actually
16 references Sudo and not Krokstad. Do you see that?

17 A.  Yes.

18 Q And we've just been tal king about

19  Mcroconputer 20.
20 A Yes.
21 Q Sol take it fromthis that -- let me go back
22 here.
23 Let's | ook at your opinion as well.
24 A.  Yes.
25 Do you see any reference in your opinion, on
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pages six, seven, or eight, with respect to Krokstad
di scl osing or teaching an external progranmer?

A In paragraph 18, | say, "Krokstad al so shows the
use of an RS-232 input port that is used to programthe
DSP with functions that are selected for a particular
user."

Q Do you see a reference to an external progranmer
in that paragraph?

A Yes.

Q Is the RS-232 the external progranmer?

A. It's the interface to the external programmer.
So it's used to programthese -- obviously, the RS-232
I nput port is a port. It's not the port that can
programit; it's the thing you connect to the port.

Q Yeah, you're getting ahead of ne. That's right.
| think you're right. So where is the thing that
connects to the port? Is it in Krokstad is what |'m
trying to understand?

A. Oh, he mentions it. Yeah. He nentions the idea
of using some kind of audionetry system That's what's
connected through the RS-232 port.

Q Before you go to that, do you reference what
you're trying to find in your port?

A. That's what |'mtalking about.

Q \here are you tal king about it, again?
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A I'mtalking about there is an RS-232 port that
I's used to programthe DSP

Q And you're not suggesting that it is the RS-232
port that's the external programer. Correct?

A.  That woul dn't naeke any sense.

Q According to your understandi ng of Krokstad,
what's connected to the RS-232 port?

A It's a connection between two devices. It's a
connection between an external computer, which is used
for setting the hearing aid, and it's connecting to the
hearing aid circuitry.

Q So are you then now contending that this
conputer connected to the RS-232 port woul d be an
external progranmmer?

A Yes.

Q If you look at the next element, it starts out
with, "A progranmmng signal input port." W' ve already
tal ked about Sudo, so | think I"'mgood with that. That
appears to correspond to the first two paragraphs of
Exhibit 12. Does that appear to be correct? | only say
because see how it references Exhibit 5 and 37?

A Sorry. You |lost ne.

Q Ckay. Are you on page 26 of Exhibit 12?

A.  Yes.

Q In the right colum, across fromthe el enent
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t hat begins, "A progranm ng signal interface port," do
you see the paragraph that begins, "Sudo discloses"?

A Yes.

Q Do you understand that paragraph to be
pertaining to Sudo?

A Yes.

Q To what does the second paragraph pertain?

A.  Also Sudo.

Q That's what | was trying to get at. Sorry to
confuse you

A, Yes.

Q | think that's right.

A. | agree.

Q Do you understand Krokstad to disclose a
programm ng signal input port?

A, So there are various names given to -- | think
there are like three different levels that are
di stinguished in the '544 patent. And I'mnot -- it's
not totally clear to ne what the distinctions are. But
in-- in natural usage, the -- | would say that would be
a good way to describe it. The way that a person of
ordinary skill woul d understand a programm ng si gnal
I nput port -- a programm ng signal input port, then that
woul d -- that would apply to the RS-232 port in
Kr okst ad.
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Q So you do believe that Krokstad discloses a
progranmm ng signal input port, and if | understand you
correctly, you represent it to be the RS-232 input port?

A, Yes. RS-232 port.

Q Is that the only thing it would be?

A. There is this -- there is this second renovable
connection in Krokstad between -- it's the one |
described as the broken [|ine.

Q Wiat is that?

A It's this connection between what appears to be
a cradle that the hearing aid is put into when not in
use and which -- the hearing aid doesn't have an RS-232
port on it. An RS-232 port has a physical size which
woul d be inpractical to put on a hearing aid. So there
I's some kind of box or case that the hearing aid can be
put into when it's not in use. And according to the
description, there is some electrical connection that's
made when it's put in the case.

Q Is that the programm ng signal input port?

A.  That connection could also be described as the
programm ng signal input port. A progranm ng signal
I nput port.

Q But is that port removably connectable to the
external programmer?

MR DAS: (bjection, form
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THE WTNESS: You know, it depends on what
you' re defining -- where you're defining the boundary
bet ween the external programmer and the digital signa
processor.

BY MR CRAIN

Q I'masking you

A Well, you could define either of them | only
mention it because it's a possibility.

Q \Wiat's a possibility, again?

A That you could define -- you coul d define the
boundary -- you could define the renovabl e connection
bet ween the external programmer and the digital signa
processor as being the RS-232 port or the broken arrow
bet ween those two RAMs in figure -- in the figure | was
t al ki ng about.

Q I'mconfused. Is it one or the other or is it
bot h?

A. Depending on your taste, you could define it
ei ther way.

Q How are you defining it, is what |'m asking?

A. I'mhappy to define it either way.

Q ay. Does that nean both?

A. Not at the sane tine. |t depends. You know. |
don't see the need to rule out one of them

Q What is the external programrer if you're going
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1 to say that the renovable connectionis -- | take it to
2 be that broken area between RAM 7 and RAM 2.
3 A In Figure 5a.
4 Q Yes.
5 A, Yes. Then the external progranmer woul d be
6 everything to the right of that broken |ine, which would
7 be RAM7, the RS-232 interface, and the external conputer
8 connected to that interface which is not shown.
9 Q \What does RAM 7 do?
10 A I'mnot really sure. It seems to be a backup
11  nenory that can store paraneters.
12 Q Is that it?
13 A, Yeah.
14 Q Do you agree with ny understanding of Krokstad
15 that it appears to disclose a hearing aid conponent, a
16 case or | think you said a cradle, and then some type of
17  conputing device? Is that a fair characterization?
18 A.  The invention makes reference to the conputing
19 device, yes.
20 Q As well as the hearing aid, obviously?
21 A Yes.
22 Q And sone type of case?
23 A, Yes.
24 Q Describe for me your understanding of what
25 Krokstad teaches in order to programthe hearing aid.
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1 A. That's interesting. He talks about -- you know,
2 that the -- there is a conputer connected to the
3 interface, and you can downl oad data through that into
4 the various nenories of the hearing aid systemto change
5 its function.
6 Q Could you get into alittle bit nore detail. |
7 think that's a very high-level explanation.
8 A Yes.
9 Q Wuld you wal k ne through the steps that you
10 understand. What is the first thing you would do?
11 A.  To do what?
12 Q \ell, if I want to programthe DSP that |
13 presune is in the hearing aid --
14 A Yes.
15 Q ~-- what is the first step to do that, that you
16  understand, in Krokstad?
17 MR DAS: (bjection to form
18 THE WTNESS: Well, | don't know -- if the exact
19 sequence doesn't matter, we'd have to establish a
20  connection between the external programmer and the DSP.
21  So that would involve, for instance, plugging the
22 external conputer into the RS-232 interface and
23 connecting the ear unit to the case.
24 BY MR CRAIN
25 Q Are you suggesting they all have to be connected
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at one tine?

A.  That would be one way. That would certainly be
one way of doing it.

Q kay.

A. Now, | haven't -- | haven't read Krokstad
cl osely enough. Looking at the picture, it seens |ike,
wel |, maybe you could wite into RAM7, and then |ater --
wite into RAM7 when it's not connected to the hearing
aid, and then later connect the hearing aid to the case
and the data in RAM 7 could be transferred. That's just
something that is suggested to me by the figure.

Q Tell me, if you would -- take a noment to review
Krokstad and tell me if either one of those or both of
those are suggested in Krokstad.

A Oh. Sovyes -- it mght be helpful for ne to
note at this point that in nmy previous review, |
concluded that in that figure -- in Figure 5 -- 5a, |
think it is -- Figure 5a, | concluded that what's
| abel ed "RAM 7" was actual ly neant to be | abel ed RAM 1,
that this was a -- you know, an error in preparing the
figure. This is based on conparison with Figure 4a
where you see RAM 2, the broken line, and the RS 232
I nterface.

Q Are you telling me you put that in your report?

s that in your report?
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1 A, No.
2 Q Al right. | thought you said that.
3 So you believe that there is a typo in
4  Figure 5a?
3) A Yes.
6 Q And | think | interrupted you and | apol ogi ze.
7 Explain to ne why you believe that RAM7 is an error.
8 A Well, so, you know, one thing is a one and a
9 seven are somewhat simlar. You can imagine if this was
10  being transcribed froma hand-drawn figure, that that
11  would be a mstake that could happen. But nainly by
12 conparison of the surrounding units between Figure 4a
13 and Figure 5a, the things on either side of that box are
14  the sane, but for sone reason, the nunber inside the box
15 is changed fromRAM 1 to RAM 7.
16 The other thing is that RAM 7 appears in
17 Figure 5b in a conpletely different place, immediately
18 before RAM8 within the DSP. There is no interpretation
19 that | could cone up with why the other RAMs have
20 corresponding -- RAM 2, which appears in both figures,
21 is in the same place. There is no reason | could think
22 of why RAM 7 woul d suddenly be noved from downstream of
23  the separation connection in Figure 5a to the internal
24  of the DSP in Figure 5b.
25 Q So the question | asked you before that --
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appreciate that information -- was for you to review
Krokstad and tell ne if one or both of the two nethods
are discl osed.

MR DAS. (bjection, form (Objection, conpound.

THE WTNESS: So I'mlooking at the third
paragraph on native page 21. It starts, "The hearing
aid can easily be reprogrammed.” This describes -- it
says, "Reprogranmng is perforned in that the random
access nemory RAM 1 in the case or secondary section two
I's connected via an interface |F of type RS-232 to a
computer, e.g. a personal conputer which is connected to
an audi oneter system"
BY MR CRAIN

Q What do you understand that to be teaching?

A. That the -- to reprogramit -- to reprogramthe
hearing aid, you connect an external conputer to the
RS-232 interface and transfer data.

Q So is this the nmethod where the computer, via an
RS- 232 connection in the case, transfers data into
RAM 17

A. In both of the scenarios | nmentioned, this is
part of it.

Q Ckay.

A. The data has to be transferred fromthe conputer

to RAM1 to the rest of the hearing aid.
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1 Q Right. | think you had said that one enbodi ment
2 mght be where they're all connected at the sane tine,

3 the PCto the case to the hearing aid. And then | think
4 you said another one was, well, you could do it where PC
5 tothe case, and then later in tine, case to the hearing
6 aid. Dd | understand that to be correct?

7 A | did say that, yes.

8 Q This text you're suggesting -- you're reading to
9 ne here, pointing out to ne, is that one or the other of
10 the two -- is that one or the other of the two

11  approaches?

12 A | can't tell. He only talks about transferring
13 it to RAM1 in this paragraph. He doesn't talk about

14  what happens to it after it's in RAM1. It's inherent
15 that it doesn't stay in RAM1, but has to get to the

16 actual hearing aid. He doesn't say whether it is

17  happening -- whether it could happen later. He doesn't
18 say in that paragraph. | don't know if it says it

19 el sewhere.
20 Q In either situation, when a conputer is
21  connected via the RS-232 interface to the case and
22 RAM 1, what does Krokstad tell us that is being
23 conmmuni cated fromthe conputer to RAM 1?
24 A. He says it's being reprogranmed to suit altered
25 user conditions and changes in the hearing of the user
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or the hearing of another user. So he's telling us that
what's being reprogrammed is the particular signa
processing functions that the hearing aid can perform

Q Wuld you look on native page 20.

A Yes.

Q Do you see the sentence m dway through the
paragraph that starts on the top, that begins, "Each
i ndi vidual set of filter coefficients"?

A Yes.

Q Take a nonment, if you would, and read the rest
of that paragraph. As you do, it references RAM7. M
question to you is going to be, which RAM7 is that? o
ahead and read the paragraph.

A Yes.

Q Sois that RAM7 referring to what we see in 5b,
according to your understanding, and not what we see in
Figure 5a?

A, Yes.

Q Do you have any understandi ng of what he neans
when he tal ks about a set of filter coefficients?

A. | think so.

Q What do you understand that to nean?

A. Coefficients that control the behavior of a
digital filter.

Q Wuuld these be simlar to paraneters?
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A Yes.

Q What do you understand a specific response
function for the hearing aid to be?

A. A conplete specification of the response of the
hearing aid to different sound inputs.

Q Do you understand Krokstad to be teaching us --
no matter which of the two connection nethods nay be
i mpl enented -- that coefficients may be communi cat ed
fromthe conmputer to the hearing aid?

A He certainly -- | think he explicitly says
coefficients,

Q Do you see where he tal ks about nodifying any
response functions?

A, That would be the point of -- of having a
progranmmabl e hearing aid is to allow you flexibility in
the response functions.

Q \Well, renmenber when we were tal king about Sudo,
how we had like Hall 1 function and Hall 2.

A Yes.

Q And we tal ked about a couple of different
approaches to those. But | think in neither one of the
two approaches in Sudo, the function was being nodified.
It was either the sane function, with different
coefficients; or two different functions, where one was

replacing the other. Do you recall that discussion? In
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Sudo.

A. Yes. And in the second case, the function is
bei ng nodi fi ed.

Q Well, | think we tal ked about how --

A. Onh, the function -- okay. You were drawing a
distinction between |ike a nodification nmeaning a slight
change to the function. Right.

Q Do you see an instance that teaches a
modi fication of any of the response functions --
believe it uses that term-- in Krokstad?

A. The only sensible interpretation of this is that
modifying the filter coefficients would be a part of
modi fying the response function. The response function
includes the -- if you change the filter coefficients,
you' re going to change the overall response function.
That's one way to change the overall response function.

Q But does it change the algorithnf

A. Changing the filter coefficients does not change
the al gorithm

Q Do you see any discussion in Krokstad where it
changes the algorithmfor the function?

A. | don't know, but ny understanding woul d be
there woul d be no reason to -- the nost |ikely thing
woul d be to give the interface the ability to change all

the software -- all the data stored in the processor.
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1 It wuld be -- you know, just -- it would be a strange
2 engineering decision to prevent yourself from
3 changing -- tolimt -- to make it so that it was
4 limted to only changing the filter coefficients and not
5 the program
6 Q Well, this application was published in 1991.
7 So show nme in Krokstad where it teaches or suggests
8 exactly what you just said.
9 MR DAS. (bjection, form
10 THE WTNESS: | don't know if it does, but |'m
11 saying that it would be obvious to a person of ordinary
12 skill, that that would be the nost sinple way to
13 inplenment it.
14 BY MR CRAIN:
15 Q Wuld you like to take a moment to review
16  Krokstad to see if you can find such a suggestion?
17 A.  No.
18 Q Wy not?
19 A. Because | don't think -- you know, | don't think
20 he does -- there is not going to be -- | don't expect to
21 find anything in there which is going to be, well, here
22 he's clearly tal king about nodifying the program
23 Q But he does tal k about nodifying coefficients;
24  doesn't he?
25 A. He tal ks about nodifying the response function,
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using the external programmer to change the response
function.

Q Well, that's -- and changing the coefficients?

A One way to do that would be to change the
coefficients.

Q \Wiat is the other?

A.  The other way would be to change the
coefficients and the program

Q Show nme where it tal ks about changing the
program

A Wll, as | said, when it says you're changing
t he response function, that can be understood to be
referring to changing the program

Q \Were are you | ooking?

A.  "The hearing aid can easily be reprogramed to
suit altered user conditions and changes in the hearing
of the user or the hearing of another user."

So he's tal king about the ability of the -- the
ability to change the overall behavior of the device.
It's interesting that he uses the word "reprogrammed. "

Q W are talking about a hearing aid. Correct?

A. That's right.

MR CRAIN. Let's go off the record.

THE VI DEOGRAPHER: We're going off the record.
The time is 5:08 p. m
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(Recess taken from5:08 to 5:25.)

THE VI DEOGRAPHER:  This is the beginning of
Media No. 5 in the deposition of Dr. Daniel Ellis. The
time is 525 p.m W're back on the record.
BY MR CRAIN:

Q So, Dr. Ellis, is there any testinony that
you've given, either in the last session or earlier
today, that you would like to change or correct in any
way ?

A No.

Q D d you have an opportunity to consult wth
QSC s counsel during the break?

A. | spoke to them

Q Dd you consult or confer wwth QSC s counsel
regarding the substance of the testinony that you have
given already in this deposition?

A, No.

Q Didyou consult or confer with QSC s counsel
regardi ng the substance of any testinony anticipated to
be given?

A No.

Q Including any redirect testinony?

A, No.

Q During the break, did counsel for QSC suggest to

you the manner in which any questions should be answered?
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CRAIN. At this time, we tender the wtness.
DAS. W'Il take a short break.

MR CRAIN. Ckay.

THE VI DEOGRAPHER: We're going off the record.

» D8

The tine is 5:26 p. m

(Recess taken fromb5:26 to 5:44.)

THE VI DEOCGRAPHER: We're back on the record at
5:44 p.m

EXAMI NATI ON

BY MR DAS:
Q Dr. Ellis, could you turn to Exhibit 14.
A kay.

Q Could you remnd us what Exhibit 14 is.

A Exhibit 14 is the '544 patent.

Q That's the issue of the petition on which you're
bei ng deposed. Correct?

A Yes.

Q Now, turn to the second to |ast page of that and
| ook at claimone, and |et ne know when you've finished
reviewing it.

A ay.

Q Soclaimone is in colum eight. If you |ook at

the paragraph that's colum eight, around line 35 -- do
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you see that?

A Yes.

Q It says, "A progranm ng signal input port for
receiving at |east one progranmng signal fromthe
external progranmer, the external programrer being
removably connectable to the progranmm ng input signal
port for nodifying at |east one of a signal processing
function and a signal processing function paraneter
defined in said signal processing circuit." Dd | read
that correctly?

MR CRAIN. (Chject to form

MR DAS: You can answer.

THE WTNESS: No, you transposed two words.
BY MR DAS:

Q Wich words?

A You said -- | think you said "input signal port"
when you neant -- when it says "signal input port.”

Q | apologize. But you see that paragraph
Correct?

A Yes.

Q How would a person of ordinary skill in the art
of the '544 patent understand the clause, "nmodifying at
| east one of a signal processing function," as used in
this claimone?

MR CRAIN. (Chject to form
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THE WTNESS: It means changing the function
that's being performed by the signal processing circuit.
BY MR DAS:

Q Wich neans?

A.  Wich neans changing -- that is, substituting a
different function.

Q So would that necessarily require actually
changing the existing algorithmoff a function that
exists on the DSP or could it be just replacing it with
an entirely new function?

MR CRAIN. (Chject to form

THE WTNESS: M understanding is that it would
only mean replacing the entire code. |t would be very
difficult in practice to-- | nean, it would be fiddly
in practice to have an algorithmin nemory where you
could go in and change just a few parameters. You woul d
al ready have to have the ability to access the nmenory.
So it would be nuch sinpler and nmore -- | guess, nore
straightforward to just go ahead and rewite the entire
pi ece of programcode. | can't think of any reason why
you would want to nodify only part of an existing
program code. You already -- you know, the programrer
al ready knows what the programm ng code is, so -- and
it's already witing to menory. So you just go in and

wite the whole thing. That would be the only way I
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1 could inmagine it being done.

2 BY MR DAS

3 Q Now, during your cross-exam nation, you were

4  asked a number of questions about Exhibit 16, which is
5 Sudo.

6 A. Umhmm

7 Q One of the questions -- again, | may not get the
8 exact wording correct -- was sonething along the |ines
9 of why would a person of ordinary skill in the art of
10 the '544 patent not understand Interface 19 as being a
11  buffer circuit. Do you remenber being asked a question
12 along those |ines?

13 A Yes.

14 Q Now, what is your understanding of a person of
15 ordinary skill in the art of the '544 patent?

16 MR CRAIN. (Ohject to form

17 THE WTNESS: This is covered in ny declaration
18 BY MR DAS:

19 Q And that's Exhibit 13?
20 A Exhibit 13. In Section IIl, paragraph seven,
21 eight, and nine, | explain what | mean by a |evel of
22 ordinary skill in the art -- a person of ordinary skil
23 inthe art.
24 Q And in paragraph eight of your declaration, it
25 says, "In ny opinion, a person of ordinary skill in the
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art for this '544 patent would have had a master's
degree in electrical or electronics engineering and
master's-level course work, along with practical

experience designing and testing electronic anplifiers

and the associ ated signal processing functions.”" Do you
see that?
A Yes.
MR CRAIN. Ohject to form
BY MR DAS:

Q And in your opinion, is that the only definition
of a person of ordinary skill in the art?

MR CRAIN. (bjection to form Beyond the
scope.

THE WTNESS: No. M intention in making that
definition was to provide an exanple of the kind of
person | was thinking about when | was maki ng statenents
about obvi ousness. The deeper thing | was trying to get
at was the idea that soneone who has training in
el ectrical engineering, |ike a bachelor's degree; and
who has gone on to do sonme further study, indicating
that they have, you know, correctly understood the
bachel or's engineering; and then they're working in the
area that's relevant to the patent, so that, for
instance, if they have this practical experience. But

there coul d be many other people who | would regard as a
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1 person of ordinary skill in the art for this patent.
2 BY MR DAS
3 Q So can you give us sone other exanples of people
4 who woul d be persons of ordinary skill in the art for
5 this '544 patent.
6 MR CRAIN. (bject to form beyond the scope.
7 THE WTNESS: So this is about, you know, basic
8 electrical engineering topics, and then the use of
9 digital signal processors in a system So anyone who
10 had that kind -- a good grasp of those topics. So
11  someone with a Ph.D. in electrical engineering and who
12 had -- who had covered signal processing topics would be
13 sonmeone | would consider a person of ordinary skill
14  Someone who had a master's degree and had worked with
15 digital signal processing would meet that -- woul d neet
16  ny definition.
17 BY MR DAS:
18 Q Wy did you not --
19 A, Sorry. Wuld not nmeet ny definition. Wuld
20 also be the kind of person that |'mthinking about as
21 corresponding to a person of ordinary skill.
22 Q Wiy did you not include those other exanples in
23 paragraph eight?
24 MR CRAIN. (hject to form Beyond the scope.
25 THE WTNESS: | was -- | was just trying to give
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1 a sufficient exanple of the kind of skill that | was --
2 the kind of person | was talking about. | was not

3 trying to indicate the -- you know, the necessary -- the
4  conditions that could not be omtted.

5 BY MR DAS

6 Q So one of the persons of ordinary skill, |

7  thought you said, was a person with a Ph.D. in

8 electrical engineering and who had covered signal

9 processing topics. Correct?

10 A Yes.

11 MR CRAIN. (hject to form leading. Object to
12 form beyond the scope.

13 BY MR DAS:

14 Q Wuld you consider such a person to be a person
15 of ordinary skill in the art of the '542 patent?

16 A Yes.

17 MR CRAIN. (bject to form This is beyond the
18 scope. This entire line is beyond the scope.

19 THE W TNESS: Yes.
20 BY MR DAS:
21 Q ay. You also identified a person of ordinary
22 skill in the art could be sonmeone with a naster's degree
23 in electrical engineering who had worked with digital
24  signal processing would be another person of ordinary
25 skill in the art of the '544 patent. Correct?
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A Yes.
MR CRAIN. (bject to form leading. bject to
form beyond the scope.

You can't |lead your own witness, KM You know

t hat .
MR DAS: |'mnot |eading nmy wtness.
MR, CRAIN. Read the transcript. You did.
MR DAS. No.

BY MR DAS:

Q Wouuld you consider that person to also be a
person of ordinary skill in the art in the '542 patent?
A Yes.
MR, CRAIN. (bject to form beyond the scope.
MR. DAS: W have no further questions at this

MR CRAIN. Go off the record.

THE VI DEOGRAPHER: We're going off the record.
The time is 5:53 p. m

(Recess taken from5:53 to 5:56.)

THE VI DECGRAPHER: We're back on the record.
The time is 5:56 p. m

EXAMI NATI ON
BY MR CRAIN:

Q Dr. Ellis, just a couple nore questions. Thank
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you.

After | finished ny cross-exam nation, before
M. Das asked you any questions, you renenber we took a
br eak.

A Um hmm

Q D d you have the opportunity to consult with
your counsel during that particular break?

A Yes.

Q D d you speak -- let me ask this again.

Did you consult or confer with QC s counsel
regardi ng the substance of the testinony that you woul d
give during your redirect exam nation?

MR DAS. Again, | would instruct you, if you
can answer that question without getting into privileged
comuni cati ons, you can answer.

MR CRAIN. What's the privilege?

MR DAS. The privilege is that --

MR CRAIN. So it's established you did talk
with himabout the redirect testinony?

MR DAS. It's attorney-client privilege what we
di scuss with him
BY MR CRAIN

Q So can you answer the question. D d you talk
with your attorneys -- let me start again.

Did you talk with QSC s attorneys before your
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redi rect exam nation about your redirect exam nation?
A And what's the privilege?
MR DAS: Well, again, do you need to consult on
this to answer the question?
BY MR CRAIN
Q | want to know what you tal ked about with regard
to the redirect exam nation.
MR DAS: | wll instruct you not to talk about
what we tal ked about during that break. Ckay?
BY MR CRAI N
Q Did you talk about the substance of any
testinmony that you would give on redirect exam nation?
MR DAS. | object, privilege, and | instruct
you not to answer that question.
BY MR CRAIN
Q Can you not answer that question because it
woul d cause you to reveal a communication between
yoursel f and QSC s counsel? That's a yes or no.

A. It's an interesting thing, because at sone

poi nt, you know, you're asking me -- it's doing the sane
thing. It's still revealing privilege.
Q I'"mnot asking you for the substance of it. [|'m

not asking you for what you tal ked about. That would be
a whole other area. |'masking, did you speak with

QSC s counsel before your redirect testinmony about the
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substance of your redirect testinony?

MR DAS. And | instruct you not to answer that
on the basis of privilege.

MR CRAIN. So you won't even let himtell ne
whet her he did or didn't.

MR. DAS. You can ask himif he spoke to us.

MR. CRAIN. About the substance of the testinony
he woul d give. |'mnot asking for what the substance
was. That's not privileged.

MR DAS: It is privileged.

MR CRAIN What's the basis?

MR DAS: The basis of the privilege is that it
goes into attorney-client conmunications, what the
substance of the communication is.

MR CRAIN. | didn't ask for the substance.

MR. DAS. Yes. You're asking himabout whether
he spoke about the substance of his redirect testinony.
That is going directly to the substance of the
comuni cation

MR CRAIN. Absolutely not. |'Ill absolutely
take that to the board.

MR DAS. Yes.

BY MR CRAIN
Q So you're not going to answer the question that

is clearly in the Trial Practice Quide, Appendix D,
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Section 6, about whether or not you did or did not
consult wth QSC s counsel regarding the substance of
the testinony that you would give on redirect
examnation. You're not going to answer that. Right?

MR DAS: I'mgoing to instruct you not to
answer that question on the basis of privilege.

THE WTNESS: |'mfollow ng the advice of ny
counsel .
BY MR CRAI N

Q Didyou consult with @SC s counsel or confer

with QSC s counsel, prior to your giving the redirect
exam nation, after the conclusion of ny cross-
exam nation, regarding the substance of the testinony
that was anticipated to be given during the redirect
portion of your testinony?

MR DAS. | will instruct you not to answer that
question on the basis of privilege.

THE WTNESS: |'mtaking the advice of ny
counsel .
BY MR CRAIN

Q So you will not even tell me whether or not you

did or didn't, irrespective of whatever the substance
was. |Is that correct?

MR DAS: Again, | would instruct you not to

answer that question on the basis of privilege.
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THE WTNESS: |'mtaking my counsel's advice.
BY MR CRAI N
Q During the break, after the conclusion of ny
cross-examnation, prior to the comencenent of redirect
by M. Das, did QSC s counsel suggest to you the nmanner
I n which you shoul d answer any questions that would be
posed to you on redirect exam nation?
MR DAS: Again, | would instruct you not to
answer that question on the basis of privilege.
MR CRAIN. You've got to be kidding ne. Golly,
KM
BY MR CRAIN
Q Can you answer?
MR DAS: | would instruct you not to answer
that on the basis of privilege.

THE WTNESS: |'mtaking the advice of ny

counsel .
MR CRAIN. Ww.
BY MR CRAIN
Q I've asked you this question simlar tines, or

t hese questions, about consulting wth QSC s attorneys,
after breaks, today and yesterday; haven't |?

A.  Yes.

Q Thisis the first time that you have refused to

answer those questions based on the advice of counsel;
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Is it not?
A, Yes.
MR CRAIN. W are concl uded.

THE VI DEOGRAPHER: This is the end of Mdia

No. 5 in the deposition of Dr. Daniel Ellis.
Is 6:02 ppm W are now off the record.
(Deposition adjourned at 6:02 p.m)

(Signature reserved.)

The tine
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SI GNATURE

| declare under penalty of perjury under the | aws
of the State of Washington that | have read ny within
deposition, and the sane is true and accurate, save and
except for changes and/or corrections, if any, as
i ndi cated by nme on the CHANGE SHEET flyl eaf page hereof.

Signed in ,  Washi ngt on,

this day of 20

DANI EL P. W ELLIS, Ph. D.

Taken: Friday, June 27, 2014

Re: @QSC Audio vs. Crest Audio
Cause No.: [|PR2014-00131
Donald W MKay, RWR CRR CCR
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CERTI FI CATE

STATE OF WASHI NGTON
SS

N N N’

COUNTY OF KI NG

I, the undersigned Washi ngton Certified Court
Reporter, hereby certify:

That the foregoing deposition upon oral exam nation
of the witness named herein was taken stenographically
before me and transcri bed under ny direction;

That the witness was duly sworn by ne pursuant to
RCW 5.28.010 to testify truthfully;

That the transcript of the deposition is a full,
true and correct transcript to the best of ny ability;

That | amneither an attorney for, nor a relative
or enpl oyee of any of the parties to the action or any
attorney or counsel enployed by the parties hereto, nor
financially interested in its outcone.

| further certify that in accordance with CR 30(e),
the witness was given the opportunity to exam ne, read,
and sign the deposition, within 30 days upon its
conpl eti on and subm ssion, unless waiver of signature was
indicated in the record.

Donald W MKay, RVR, CRR
Washi ngton Certified Court Reporter No. 3237
Li cense effective until: 07/02/ 2014
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CHANGES AND S| GNATURE
W TNESS NAME: Daniel P.W Ellis, Ph.D., 06/ 27/ 2014
PAGE LI NE CHANGE REASON

|, Daniel P.W Ellis, Ph.D., have read the foregoing
deposition and hereby affix ny signature that same is

true and correct, except as noted above.

Daniel P.W Ellis, Ph.D
Sworn to and Subscribed before me
, Notary Public.
Thi's day of , 20

My Commi ssion Expires:
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 1           Seattle, Washington; Friday, June 27, 2014

 2                           9:00 a.m.

 3

 4           THE VIDEOGRAPHER:  We're on the record.

 5           This is the beginning of Media No. 1 in the

 6   deposition of Dr. Daniel Ellis, in the matter of QSC

 7   Audio Products, Inc., versus Crest Audio, Inc.,

 8   Case No. IPR2014-00131.

 9           Today's date is June 27, 2014 and the time is

10   9:00 a.m.

11           My name is Patrick Norton and I am the

12   videographer.  The court reporter is Donald McKay.  We

13   are here with Huseby Court Reporting.

14           Counsel please introduce yourselves, after which

15   the court reporter will swear in the witness.

16           MR. CRAIN:  This is Andrew Crain and Vivek Ganti

17   for the patent owner, Crest Audio.

18           MR. GRAVOIS:  This is Robert Gravois and Spencer

19   Mead, on behalf of the patent owner, Crest Audio.

20           MR. DAS:  Kaustuv M. Das, on behalf of

21   petitioner, QSC Audio Products LLC.  Along with me,

22   Rodney Tullett.

23   ///

24   ///

25   ///
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 1   DANIEL P.W. ELLIS, Ph.D.     called as a witness in the

 2                                above-entitled cause, being

 3                                first duly sworn, testified

 4                                as follows:

 5

 6                     E X A M I N A T I O N

 7   BY MR. CRAIN:

 8       Q.  Good morning, Dr. Ellis.

 9       A.  Good morning.

10       Q.  I just want to run through some of the same type

11   of housekeeping-type issues that we did yesterday.  I'll

12   try to do it more quickly since this is day two of our

13   time together in deposition.

14       A.  Okay.

15       Q.  As you know, my name is Andrew Crain.  Just for

16   this record, would you go ahead and introduce yourself

17   and give your name and address.

18       A.  Daniel Ellis, 456 Riverside Drive, Apartment 8B,

19   New York, New York.  Did you want my telephone number as

20   well?

21       Q.  That's fine.

22           I think I asked you yesterday, had you ever been

23   deposed before, and you said no.

24       A.  That's right.

25       Q.  So now the answer to that would be yes.
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 1       A.  That's right.

 2       Q.  From yesterday, obviously.

 3           As you'll know, just like yesterday, I will ask

 4   you questions.  Your answers will be recorded by the

 5   court reporter to your left, and also recorded across

 6   the way by the videographer.  To that end, please

 7   remember that we need to have verbal responses to

 8   questions so that our court reporter can record yeses

 9   and nos.

10       A.  Yes.

11       Q.  I think we did run into a couple of instances

12   yesterday where we need to speak clearly --

13       A.  Right.

14       Q.  -- so that we can get to that.

15           They will certainly remind us if we have any

16   troubles.  Are you okay with that?

17       A.  Yes.

18       Q.  Okay.  Very good.

19           I'm sure yesterday, I think I probably asked a

20   few questions that I probably didn't state very well.

21   Much like yesterday, if I do that today, I ask that you

22   please let me know that a question is unclear to you for

23   any reason --

24       A.  Yes.

25       Q.  -- and I will do my best to try to address the
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 1   point of unclarity for you.

 2       A.  Thank you.

 3       Q.  If you answer the question without doing that,

 4   then I'll just understand that you understood the

 5   question.

 6       A.  Right.

 7       Q.  Is that fair?

 8       A.  Yes.

 9       Q.  Just like yesterday, we'll plan to go for

10   periods of about an hour, an hour and 15 minutes or so.

11   If you need a break at any time, that's fine, please let

12   me know.  We'll do our best to accommodate that as

13   quickly as possible.  My only request to you, like

14   yesterday, is if there is a question pending, that you

15   go ahead and answer the question as fully and completely.

16   The only caveat to that would be if there is an issue of

17   privilege.  It's not my desire to get into issues that

18   are truly protected by an applicable privilege, but to

19   the extent you can answer the question without doing

20   that, I would like to go ahead and try to do that and

21   we'll take the break.  Is that okay?

22       A.  That's great.

23       Q.  Certainly, if you need to speak with one of the

24   attorneys that are present in the room, you're more than

25   welcome to do that.  If there is a question outstanding,
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 1   those same instructions.  Let's try to answer the

 2   question to the extent we can, without getting into the

 3   substance of any privilege content that you may feel is

 4   potentially invoked by the question.  Is that okay?

 5       A.  Yes.

 6           MR. DAS:  Just to clarify, if you're not sure if

 7   privilege applies and you need to speak with Mr. Tullett

 8   or me, feel free to do that before responding to the

 9   question.

10           THE WITNESS:  Okay.

11   BY MR. CRAIN:

12       Q.  Each situation will be fact specific or it will

13   be unique unto itself.  So I'm sure we can work through

14   it.  I don't think we had a problem with it yesterday.

15       A.  No.

16       Q.  I don't think it came up yesterday.  But again,

17   I want to remind you, if you happen to recall

18   information that may be responsive to an earlier

19   question that you didn't share with me when the earlier

20   question was posed to you, what I would like for you to

21   do is stop the question or just stop us wherever we are,

22   and go back and address whatever the prior information

23   that's come to your mind may be.  Once we feel like --

24   once you feel like we've exhausted that information and

25   you've provided a full and complete response, based upon
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 1   your remembering new information, then we'll jump back

 2   to wherever we were.  Is that okay?

 3       A.  That's great.

 4       Q.  Much like yesterday, we'll probably be talking

 5   about some documents.  If you feel like there is a

 6   document that may help you frame a response, please let

 7   me know.  I may have it.  But I mean if you -- there

 8   were a couple times yesterday where maybe we don't have

 9   a document, but if you can at least identify it, that

10   can be helpful to the process as well, to the best you

11   can.

12           Dr. Ellis, do you happen to be taking any

13   medications or can you think of any other reasons that

14   might make it difficult for you to answer my questions

15   today?

16       A.  No.

17       Q.  Can you think of any reason, Dr. Ellis, why you

18   may not be able to answer my questions truthfully today?

19       A.  No.

20       Q.  Do you understand that you're under oath?

21       A.  Yes.

22           (Exhibit 11 marked for identification.)

23   BY MR. CRAIN:

24       Q.  I'm going to hand to you what we've marked as

25   Exhibit 11.  Would you please take a moment to review it
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 1   and let me know when you have completed your review.

 2       A.  Okay.

 3       Q.  Are you able to identify what appears to be

 4   Exhibit 11?

 5       A.  It appears to be the notice of this deposition.

 6       Q.  Do you recall if you've ever seen a document

 7   like Exhibit 11 before?

 8       A.  I think I have.  Yeah, I've seen a document like

 9   it.  I think I've seen this one before.

10       Q.  Or a copy of it.

11           Do you have any understanding of whether or not

12   Exhibit 11 is why you're here today?

13       A.  I understand that's why I'm here today.

14       Q.  I know we talked about some of these issues

15   yesterday.  I want to walk through some of them again.

16   To the extent there is any differences, then we can talk

17   about that.  There may not be.  That may help us move

18   things along.

19           Dr. Ellis, can you describe for me what you did

20   in preparation for today's deposition.

21       A.  I reviewed some documents relating to my

22   declaration, and I had discussions with my attorneys.

23   So the attorneys.

24       Q.  Do you recall what documents you reviewed in

25   relation to your declaration?
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 1           MR. DAS:  I'm going to object on privilege and

 2   work product grounds and instruct the witness not to

 3   respond.

 4           MR. CRAIN:  Let me see if I understand.  You're

 5   not going to let him answer what documents he reviewed

 6   in preparation for his deposition?

 7           MR. DAS:  Yes.

 8           MR. CRAIN:  Under what basis?

 9           MR. DAS:  On the basis that that can go to our

10   strategy and what documents we are showing him.  Again,

11   what documents he relied on in preparing his opinion,

12   that's fair game, but what documents we have elected to

13   show him to prepare for his deposition is not fair game.

14           MR. CRAIN:  I didn't ask him what documents you

15   showed him.  I asked him what documents he reviewed.

16           MR. DAS:  And the --

17           MR. CRAIN:  So you're construing it to be that

18   he reviewed no documents other than what you showed him?

19           MR. DAS:  If you can respond to that question

20   without getting into documents that were given to you by

21   QSC's attorneys, then you can answer that question.  But

22   I would instruct you not to get into documents that were

23   given to you to review by QSC's attorneys.

24           MR. CRAIN:  All right.  I disagree with that

25   instruction, but let's see if we can -- what we can
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 1   parse out.  Then we're going to come back to that issue.

 2           MR. DAS:  Sure.

 3           MR. CRAIN:  Because that objection was not

 4   lodged yesterday.  And we got into, I think, a number of

 5   documents in the transcript.  But we'll see.

 6   BY MR. CRAIN:

 7       Q.  What documents did you review in preparation for

 8   your deposition?

 9       A.  I reviewed my declaration and the references

10   that I -- the references that I make reference to in the

11   declaration and the patent at issue.

12           MR. DAS:  Who just joined?

13           MR. CRAIN:  Robert, are you still there?

14           MR. GRAVOIS:  I'm still here.  I don't know what

15   that was.

16   BY MR. CRAIN:

17       Q.  When you reference -- that's a bad word -- when

18   you reviewed the references that you make reference

19   to -- if you can follow me there -- does that include

20   all references that are recited or listed in your

21   declaration?

22           MR. DAS:  Objection, form.

23           THE WITNESS:  I think so.  If you want to show

24   me the declaration, I can check.

25   BY MR. CRAIN:
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 1       Q.  Well, it's at least your belief that you

 2   reviewed all of the documents that are referenced in

 3   your declaration?

 4       A.  Yes.  I mean, the ones that I'm using as the

 5   basis for my -- for my points.

 6       Q.  When did you review the references that are

 7   identified in your declaration?

 8       A.  I reviewed them earlier this week.

 9       Q.  Was that on Tuesday?

10       A.  That includes Tuesday.

11       Q.  Again, to the extent we can streamline this from

12   our discussion yesterday, I will try to do that, because

13   I think it could help us conclude earlier.  I understand,

14   from your testimony yesterday, that you met with your

15   attorneys on Wednesday, and then you did some review on

16   Tuesday, if I understood you correctly.

17       A.  Yes.

18       Q.  So I'm just trying to understand, is this

19   contemporaneous with that or not?

20       A.  Yes.

21           MR. DAS:  Objection to form.

22   BY MR. CRAIN:

23       Q.  Approximately how much time do you recall

24   spending on Tuesday with respect to your declaration or

25   any of the references contained or referenced in it?
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 1           MR. DAS:  Objection, form.

 2           THE WITNESS:  So on Tuesday, I was traveling out

 3   here for both yesterday and today's deposition.  I was

 4   reviewing documents relevant to both events.  The total

 5   time spent was eight to ten hours.

 6   BY MR. CRAIN:

 7       Q.  Are you able to parse the amount of time that

 8   you spent reviewing the declaration and references

 9   related to the '544 patent in comparison to the '542

10   patent and its documents that you may have reviewed?

11       A.  Not easily.

12       Q.  Are you able to give me an approximation?

13       A.  A first approximation would be that I spent

14   equal time on both.

15       Q.  Okay.  What other documents did you review in

16   preparation for your deposition?

17           MR. DAS:  Again, if you can answer that question

18   without getting into privileged issues, feel free to do

19   so.

20           THE WITNESS:  I don't recall any other

21   documents.

22   BY MR. CRAIN:

23       Q.  Are you testifying that you don't recall any

24   other documents with the exception of any documents that

25   may have been presented to you from your attorneys?
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 1   That's a yes or no question.

 2       A.  The only yes or no part is like -- I want to

 3   know if there is a privilege risk or waive the

 4   privilege --

 5           MR. DAS:  No, you can say --

 6           THE WITNESS:  But the answer is -- tell me the

 7   question again.  I would like to answer the question.

 8   BY MR. CRAIN:

 9       Q.  Sure.  Are you testifying that you do not recall

10   reviewing any documents other than what you've told me,

11   with the exception of any documents that may or may not

12   have been presented to you by your attorneys?

13       A.  In the matter of the '544 patent --

14       Q.  Correct.

15       A.  -- I'm saying that there are no other documents.

16       Q.  Including any documents that may or may not have

17   been presented by your attorneys.

18       A.  Sorry.  Which one?

19       Q.  Let's just try it this way:  Yes or no, did your

20   attorneys present documents for you to review in

21   preparation for today's deposition?

22       A.  Am I allowed to answer that?

23           MR. DAS:  Yes.

24           THE WITNESS:  They gave me -- when I met with

25   them on Wednesday, they gave me a folder with the
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 1   documents that are referenced in my declaration.  But I

 2   had already reviewed them on Tuesday.  Because like I

 3   had my own copies.

 4   BY MR. CRAIN:

 5       Q.  Were there any documents given to you by your

 6   attorneys that were not documents that you had already

 7   reviewed on Tuesday?

 8       A.  Not that I recall.

 9       Q.  Are you able to indicate how long you met with

10   attorneys of QSC in preparation for today's deposition

11   regarding the '544 patent?

12       A.  So I met with the attorneys on Tuesday for --

13   from about 8:30 until 4:30, something like that.  That

14   was discussing both depositions.  So some of it was

15   spent -- some of it was relevant to this deposition.

16       Q.  Now, you said Tuesday.  Do you mean Wednesday?

17       A.  I mean Wednesday.  Thank you.

18           I also met with them this morning before we came

19   in.

20       Q.  Do you recall speaking to anyone else, other

21   than QSC's attorneys, with respect to today's deposition?

22       A.  I've spoken -- you know, I've mentioned to my

23   family and friends incidentally that I'm coming out here

24   to do this, but that's all.

25       Q.  Did you bring any documents with you today?
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 1       A.  No.

 2       Q.  You seemed to pause with that.  So you did not

 3   bring any documents to today's deposition?

 4           MR. DAS:  Objection, asked and answered.

 5           MR. CRAIN:  Go ahead.

 6           THE WITNESS:  Yes.  That's right.  I didn't

 7   bring any documents with me today.

 8           MR. CRAIN:  Okay.

 9           (Exhibit 12 marked for identification.)

10           (Exhibit 13 marked for identification.)

11   BY MR. CRAIN:

12       Q.  Dr. Ellis, I'm going to give you two documents

13   that we'll be referencing, I'm sure, throughout the day,

14   marked Exhibit 12 and Exhibit 13.  Go ahead and just

15   take a few moments and let's look at both of them and

16   see if we can identify them.  That way, we can maybe be

17   more efficient with our time.

18       A.  Okay.

19       Q.  Would you go ahead, please, if you're able, and

20   identify Exhibit 12.

21       A.  Exhibit 12 is the Corrected Petition for Inter

22   Partes Review in the case of the patent, 5,652,544.

23       Q.  Do you recall if you've ever seen Exhibit 12

24   before?

25       A.  I'm not sure.  I think I probably have seen it.
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 1       Q.  Do you recall when you may have first seen it?

 2       A.  If I've seen it, it would have been, you know,

 3   in late 2013, probably -- or if I hadn't -- maybe I

 4   didn't see it then and maybe -- maybe I saw it first

 5   more recently.

 6       Q.  Do you recall if Exhibit 12 was one of the

 7   documents you reviewed in preparation for your

 8   deposition?

 9       A.  It was not.

10       Q.  If you'll take a look at Exhibit 13.

11       A.  Yep.  This is my declaration.

12       Q.  The answers may be similar to yesterday.  But

13   when were you first engaged with respect to your

14   involvement in this matter on the '544 patent?

15       A.  According to my recollection, it was sometime

16   during the summer of 2013, late summer of 2013, I think.

17           MR. CRAIN:  Let's go ahead and do one more

18   document so that we're --

19           (Exhibit 14 marked for identification.)

20   BY MR. CRAIN:

21       Q.  I'll give you that one, too.

22       A.  Thank you.

23       Q.  Dr. Ellis, you have what has now been marked as

24   Exhibit 14.

25       A.  Yes.
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 1       Q.  When you're able, would you please identify it.

 2       A.  This appears to be the patent at issue,

 3   No. 5,652,544.

 4       Q.  Who contacted you in regard to your potential

 5   involvement in this matter?

 6       A.  As I recall, I was contacted by the -- I don't

 7   remember whether the initial contact was by phone or by

 8   e-mail, but by Attorney Tullett.

 9       Q.  Sometime in the summer or late summer of 2013?

10       A.  That's my recollection.

11       Q.  Did you enter into a written engagement

12   agreement with QSC Audio with respect to your efforts to

13   provide a declaration in this case?

14       A.  I entered into a written agreement.  I couldn't

15   tell you for sure exactly who it was with.  Obviously,

16   my interaction was with the attorneys.

17       Q.  When did you enter into this written agreement?

18       A.  Shortly -- you know, within a few days or weeks

19   of the initial contact.

20       Q.  Could you describe for me your efforts from --

21   let me start again.

22           Would you describe for me your efforts that you

23   engaged in after your initial contact from QSC Audio

24   with respect to the '544 patent.  Again, I'm not asking

25   you for any communications you may have had with them,
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 1   but I'd like a description of your efforts.

 2           MR. DAS:  Objection, form.  And again, just to

 3   clarify, don't get into privileged communications.

 4           THE WITNESS:  I reviewed some relevant documents

 5   and I discussed with the attorneys.

 6   BY MR. CRAIN:

 7       Q.  Do you recall what the relevant documents were?

 8       A.  I recall the documents that I've mentioned in my

 9   declaration, that I've used in the declaration.  There

10   may have been others, but I don't recall any.

11       Q.  Of the documents that are recited in your

12   declaration that we have, do you recall which one or

13   ones you would have reviewed subsequent to your initial

14   contact?  What I'm asking for is, do you remember

15   specifically which ones you may have reviewed then?  If

16   it was all of them, it was all of them.  If it was one

17   or more, which ones do you remember?  Does that make

18   sense to you?

19           MR. DAS:  Objection to form.

20           MR. CRAIN:  Let me ask you the question again.

21   BY MR. CRAIN:

22       Q.  Do you recall the specific documents from your

23   declaration that you may have reviewed shortly after

24   your initial contact from QSC's attorneys?

25           MR. DAS:  Objection, form.
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 1           THE WITNESS:  Let me think.  Obviously, I

 2   certainly remember, you know, seeing the actual '544

 3   patent.  I don't remember the -- any particular details

 4   of the sequence or timing of the other documents.

 5   BY MR. CRAIN:

 6       Q.  I'm sorry?  What were you saying?

 7       A.  I don't recall any details about the precise

 8   sequence of the other documents.

 9       Q.  Well, let's walk through, as systematically as

10   we can, with a description of your activities that

11   commence with your involvement in the matter to your

12   declaration.  Okay?  So would you explain your

13   activities from the time from which you were engaged,

14   and walk me all the way through when you completed your

15   declaration.

16           MR. DAS:  And I caution you not to get into

17   privileged communications in that explanation.

18           THE WITNESS:  I had some discussions with the

19   attorneys.  I reviewed some documents on my own, the

20   documents we've discussed.  I had further discussions

21   and further review.  And then I wrote my declaration.

22   BY MR. CRAIN:

23       Q.  Are you being compensated for your efforts --

24       A.  I am.

25       Q.  -- with respect to your service in this case?
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 1       A.  Yes.

 2       Q.  By whom are you being compensated?

 3       A.  My impression is I'm being paid by the

 4   attorneys' law firm.  Presumably, ultimately I'm being

 5   paid by the petitioner.

 6           MR. DAS:  Dr. Ellis, I'm just going to caution

 7   you to let Mr. Crain finish his question before you

 8   start answering.

 9           THE WITNESS:  I'm sorry.  Thank you.

10   BY MR. CRAIN:

11       Q.  Have you ever spoken with anyone that is

12   employed by the petitioner?

13           MR. DAS:  Again, I would caution you not to get

14   into privileged communications.

15           THE WITNESS:  I don't know whether the attorneys

16   representing the petitioner count as being employed by

17   them.

18   BY MR. CRAIN:

19       Q.  Let's exclude them.

20       A.  No.

21       Q.  How much are you being compensated with respect

22   to your efforts on the '544 patent?

23       A.  I'm being paid $250 an hour.

24       Q.  Is there any adjustment in your rate depending

25   upon the type of activity?
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 1       A.  No.

 2       Q.  How many hours do you believe that you've worked

 3   with respect to your efforts on the '544 patent to date?

 4       A.  My recollection is that the work that I

 5   performed preparing the declaration, both for the '544

 6   patent and the '542 patent, was a total of 20 hours,

 7   which was completed in 2013.  This week, I've been

 8   engaged in additional work, which is now three long days

 9   worth, and then today.

10       Q.  So, if I understand you correctly, approximately

11   20 hours of your time was spent in preparation of

12   declarations on the '542 patent and the '544 patent.

13       A.  Yes.

14       Q.  And you may have mentioned it yesterday, but

15   let's ask it again with respect to the '544 patent.  Are

16   you able to break out the 20 hours in any way to let us

17   know how much of that time may have been devoted

18   strictly to the '544 patent and your declaration for it?

19       A.  It's not easy for me to do that, but it's

20   reasonable to say that it's evenly split between the

21   two.

22       Q.  Did you tell me that you spent approximately --

23   was it eight to ten hours on Tuesday, in preparation for

24   this deposition?

25       A.  Yes.  Well, in preparation for both depositions.
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 1       Q.  Thank you for the correction.

 2           Then, I think on Wednesday, it was pretty much

 3   an all-day effort with the QSC attorneys as well, in

 4   preparation for the '542 and the '544 depositions.

 5   Correct?

 6       A.  That's right.

 7       Q.  So is that approximately 20 hours or so,

 8   according to your estimation?

 9       A.  Yes.

10       Q.  So, of that 20 hours, again, split roughly

11   evenly between the '542 and '544 patents?

12       A.  I think that's the most -- if we had to split

13   them, that would be the way to do it.

14       Q.  Like the '542 patent, have you invoiced your

15   time with respect to the '544 patent in preparation for

16   the declaration?

17       A.  Have I invoiced the time spent preparing the

18   declaration?  Is that what you're asking?

19       Q.  Yes, that's a better question.

20       A.  I haven't invoiced them separately.  I've made a

21   single invoice for my work on both declarations.

22       Q.  Right.  And I think it was around $5,000, if I

23   recall yesterday.  So again, $2,500 or so would have

24   been invoiced with respect to the preparation of your

25   declaration in the '544 patent?
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 1       A.  As I said, I didn't -- as I recall, I don't

 2   remember breaking it down.  It's like there is a single

 3   invoice for the total work.  It doesn't specify a

 4   breakdown.

 5       Q.  Have you received payment on the invoice

 6   associated with your services preparing the declaration

 7   on the '544 patent?

 8           MR. DAS:  Objection, relevance.

 9           THE WITNESS:  I've received payment for my

10   single invoice for the work I conducted in 2013 in

11   preparing the two declarations.

12   BY MR. CRAIN:

13       Q.  With respect to the '544 patent and your

14   preparation of a declaration in the '544 patent, did

15   QSC's attorney identify any facts or data, which could

16   include documents, to you that you considered in forming

17   your opinions expressed in your declaration?

18           MR. DAS:  Objection to form.

19           THE WITNESS:  So what are you asking?  Did they

20   specify any facts that --

21   BY MR. CRAIN:

22       Q.  Did QSC identify any documents to you associated

23   with the preparation of your declaration for you to

24   consider?

25           MR. DAS:  Objection, privilege.  I would
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 1   instruct the witness not to respond to that question.

 2           MR. CRAIN:  That's clearly allowed by

 3   Rule 26(b)(5)(ii).  Facts and data provided by the

 4   party's attorney that the expert considered.

 5           MR. DAS:  That's not the question you asked.  So

 6   you might want to reconsider asking your question.

 7           MR. CRAIN:  I believe it's the exact same thing.

 8           MR. DAS:  I instruct the witness not to answer

 9   that question.

10   BY MR. CRAIN:

11       Q.  Dr. Ellis, please identify any facts or data --

12   and that would include documents -- that QSC's attorneys

13   provided and that you considered in forming the opinions

14   that are expressed in your declaration.  And before you

15   answer, considered would include documents even if

16   they're not listed in your declaration.

17           MR. DAS:  Objection, form.

18           THE WITNESS:  So I'm confused, because it seems

19   like you're asking me about the documents that were

20   shown to me that were provided to me by the attorneys.

21   It seems like that's an issue of privilege.  And I

22   understand there is some legal technical stuff going on

23   about exactly which question you can ask and which you

24   can't.

25           MR. DAS:  Do you want to take a break and
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 1   discuss?  We can do that.

 2           MR. CRAIN:  That's fine.  If you need to.  I

 3   mean, I'm going to stand on this.  We're going to get

 4   through this.  Because this is clearly allowed by the

 5   rules.  If we need to, we can call the board.

 6           MR. DAS:  He's expressed confusion.

 7           MR. CRAIN:  That's fine.  That's fine.  If you

 8   need to take a break, sure.

 9           THE VIDEOGRAPHER:  We're going off the record.

10   The time is 9:37 a.m.

11           (Recess taken from 9:37 to 9:44.)

12           THE VIDEOGRAPHER:  We're back on the record at

13   9:44 a.m.

14   BY MR. CRAIN:

15       Q.  Dr. Ellis, did you have an opportunity to speak

16   with your attorneys during the break?

17       A.  Yes.

18       Q.  I understand that we took the break so that we

19   could assess whether or not there may be an applicable

20   privilege that may apply with respect to the questions

21   that were asked before the break.

22       A.  Yes.

23       Q.  So let's ask the question again and see where we

24   can get with it.

25           Dr. Ellis, please identify the facts or data
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 1   that QSC provided and that you considered in forming the

 2   opinions to be expressed in your declaration.

 3       A.  So you're asking specifically facts and data.

 4   Is that right?

 5       Q.  That's right.  And as we said before, I believe

 6   that includes any documents that would be provided to

 7   you as well.

 8       A.  Okay.  So the only material -- the only thing

 9   that's coming to mind that I used -- you know that I

10   considered in forming my declaration is the documents

11   that I refer to in my declaration.  I think that's what

12   I've said before.  Although, I've just remembered

13   another one.

14       Q.  Okay.  What's the other one?

15       A.  There was a document describing an early

16   experimental digital audio signal processing device

17   manufactured at BBC Research in the mid 1980s.  I

18   remember seeing -- reviewing a document describing that.

19       Q.  This document was provided to you by QSC's

20   attorneys?

21       A.  Not as I recall.

22       Q.  We'll come back to that.

23       A.  Yes.

24       Q.  Again, seeking to focus on any documents that

25   were provided to you that you considered.  You should
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 1   understand, when I say considered, even if it's not

 2   referenced in your declaration, that you may have

 3   reviewed, then I take the position that that also

 4   includes considered.

 5           MR. DAS:  Objection, asked and answered.

 6   BY MR. CRAIN:

 7       Q.  So are there any other documents that --

 8       A.  Not that I can recall.  There are no other

 9   documents that I considered which would -- yeah.  That's

10   what I said.

11       Q.  Dr. Ellis, would you identify for me any

12   assumptions that QSC counsel provided and that you

13   relied on in forming the opinions expressed in your

14   declaration.

15       A.  I can't think of any assumptions that I relied

16   on in forming my declaration.  But I, you know -- you

17   could possibly help me by explaining what that counts --

18   what counts.

19       Q.  Do you understand what an assumption would be?

20       A.  I understand the common usage of the term,

21   assumption.

22       Q.  Based on your understanding of the common usage,

23   applying it to my question with regard to any

24   assumptions that QSC's attorneys may have provided to

25   you, are you able to answer the question with that
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 1   understanding?

 2           MR. DAS:  Objection.  Again, clarifying, the

 3   question is not assumptions that were provided to you;

 4   the question, I believe, is assumptions that you relied

 5   on.  I just want to make sure that's the question.

 6   Because assumptions that were provided to you is

 7   privileged.

 8   BY MR. CRAIN:

 9       Q.  I think the question -- just so your clear --

10   identify, please, any assumptions that QSC's attorneys

11   provided and that you relied upon in forming the

12   opinions expressed in your declaration.

13       A.  I can't think of anything that would fit that

14   description.

15       Q.  I think yesterday, in talking about the '542

16   patent, you indicated that you were familiar with the

17   concept of invalidity contentions.

18       A.  Yes.

19       Q.  Do you recall, as part of your efforts in

20   forming your declaration, ever reviewing any invalidity

21   contentions with respect to the '544 patent?

22           MR. DAS:  Again, I instruct you not to answer

23   that on privilege grounds.

24           MR. CRAIN:  So let's play this out.  If he

25   reviewed QSC's invalidity contentions, and they were
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 1   provided by you, QSC, you're taking the position that he

 2   cannot tell me that?

 3           MR. DAS:  Yes.

 4           MR. CRAIN:  Under what basis?

 5           MR. DAS:  Because it could be work product.  You

 6   can ask him what opinions and what assumptions he relied

 7   on in forming his opinions.  You can ask him about what

 8   documents he relied on in forming his opinions.  You

 9   can't ask him about what documents we may otherwise have

10   provided him.  Rule 26 doesn't allow you this broad

11   fishing into what documents or what facts were provided

12   to the expert unless the expert relied on it or

13   considered it in forming his opinion.

14           MR. CRAIN:  And I don't see how you could

15   possibly contend that he would not have considered the

16   content in QSC's invalidity contentions in forming the

17   nature of his opinions.

18           MR. DAS:  It doesn't matter what I contend.

19           MR. CRAIN:  Is that your contention?

20           MR. DAS:  No.  My contention is the question

21   you've asked seeks privileged information.

22           You can reask the question and not have it be

23   privileged, but the question you've asked seeks

24   privileged information.

25   BY MR. CRAIN:
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 1       Q.  Let's try it this way, just to make sure:

 2           Did you consider QSC's invalidity contentions in

 3   forming the opinions expressed in your declaration?

 4           MR. DAS:  Objection, lacks foundation, but you

 5   can answer.

 6           THE WITNESS:  I don't -- I don't really know

 7   what you're talking about as QSC's invalidity

 8   contentions.  I'm not aware of being -- you know, of

 9   that specific concept.

10   BY MR. CRAIN:

11       Q.  Have you ever seen a document identified as

12   QSC's invalidity contentions?  Yes or no?

13       A.  Not as I recall.

14       Q.  To be clear, have you ever seen a document

15   pertaining to QSC's invalidity contentions related to

16   the '544 patent in any venue?

17           MR. DAS:  Again, I would caution you, yes or no

18   response to that.

19           THE WITNESS:  Not as I recall.

20   BY MR. CRAIN:

21       Q.  Do you recall ever having the occasion to review

22   or consider QSC's invalidity contentions prior to today?

23           MR. DAS:  Objection, form.  Objection,

24   privilege.

25   BY MR. CRAIN:
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 1       Q.  Yes or no.

 2       A.  No.

 3       Q.  Did you do any research into the '544 patent as

 4   part of your efforts to prepare your declaration?

 5           MR. DAS:  Objection, form.

 6           THE WITNESS:  Yes.

 7   BY MR. CRAIN:

 8       Q.  Describe the research that you did with respect

 9   to the '544 patent in preparing your declaration.

10       A.  I was interested to see what contemporary

11   digital audio signal processing devices there were and I

12   tried to find some documents describing them.

13       Q.  Where did you go to try to find the documents?

14       A.  I used a web search.

15       Q.  Do you remember the search that you ran or

16   searches that you ran?

17       A.  No.

18       Q.  Was this a Google search?

19       A.  Probably.

20       Q.  What other searching mechanisms might you have

21   used if it wasn't a Google search?

22       A.  There is a search interface to the AES.  AES has

23   an interface for searching their publications.

24       Q.  Did you use the AES search interface with regard

25   to --
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 1       A.  I think so.

 2           MR. DAS:  Again, Dr. Ellis, please let Mr. Crain

 3   finish his questions.

 4           THE WITNESS:  Yes.

 5   BY MR. CRAIN:

 6       Q.  What documents did you discover through the AES

 7   interface search that you ran?

 8       A.  I don't recall.  I don't recall any -- I don't

 9   recall any important documents coming out of that.

10       Q.  Do you recall any documents coming out of that?

11       A.  Yes.

12       Q.  Are you able to describe or identify them?

13       A.  I cannot identify them, but I can tell you the

14   sort of things they were.

15       Q.  Okay.

16       A.  Which were -- the sort of things I was looking

17   for were papers that discuss or relate to digital audio

18   signal processing devices in the years leading up to

19   the -- to this patent.

20       Q.  Do you recall how many documents you discovered

21   in your AES search, even though you deemed them to be

22   unimportant?

23       A.  I have a recollection of going through several

24   screens of titles.  So maybe -- maybe dozens of

25   documents.  But only a small number of those would I
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 1   have actually taken the extra step to look at the

 2   document.

 3       Q.  Do I understand you correctly that you're not

 4   able to identify any of the documents from the AES

 5   search, even the small number that you had actually

 6   taken the extra step to look at?

 7           MR. DAS:  Objection, form.

 8           THE WITNESS:  I recall looking at one document

 9   from the AES site that was an overview paper of then

10   current developments in digital audio signal processing.

11   I don't recall any more detail, but if I had to find it

12   again, maybe I could.

13   BY MR. CRAIN:

14       Q.  Sorry?

15       A.  If I had to identify which one it was again.

16       Q.  How would you go about trying to identify it

17   again?

18       A.  I would attempt to go through the process of

19   trying to recall the kinds of search terms I would have

20   used and looking at the results and seeing if one

21   reminded me of that one.

22       Q.  Do you remember any authors of any of these

23   documents?

24       A.  No.

25       Q.  Was the AES interface the only resource that you

�

0038

 1   sought to find documents related to the '544 patent?

 2           MR. DAS:  Objection, form.

 3           THE WITNESS:  I also -- I think I -- I think I

 4   also used the Google search interface.

 5   BY MR. CRAIN:

 6       Q.  I thought you did, but I wasn't sure.  So I had

 7   to get there.

 8           Do you remember the search or searches you ran

 9   on Google?

10           MR. DAS:  Objection, asked and answered.

11           THE WITNESS:  Not in any detail.

12   BY MR. CRAIN:

13       Q.  Do you remember any documents that may have been

14   returned to you from your Google search or searches?

15       A.  I remember one document which described an early

16   digital audio signal processor developed by the BBC.

17       Q.  That was the one you referred to maybe ten or

18   fifteen minutes ago?

19       A.  Correct.

20       Q.  Do you remember the author of that BBC paper?

21       A.  No.  I think it may have been, you know,

22   corporate author, BBC Research.

23       Q.  Why did you not reference the BBC Research paper

24   in your declaration?

25       A.  It was not -- it didn't provide anything
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 1   particularly useful over my other references.

 2       Q.  Are there any other efforts that you can

 3   describe with regard to researching the '544 patent that

 4   you've not already shared with me?

 5       A.  I thought about my own experience in that period

 6   of working with digital audio signal processing devices.

 7       Q.  Did you speak with anyone -- not attorneys of

 8   QSC -- with regard to research on the '544 patent?

 9       A.  Not as I recall.

10       Q.  I understand that you have -- your department at

11   Columbia has some very talented and well-informed people

12   in some of these areas from your testimony yesterday.

13   Why didn't you speak with some of them with respect to

14   your efforts to research the '544 patent?

15       A.  In this material, I would consider myself the

16   most relevant expert among my colleagues at Columbia.

17       Q.  Dr. Ellis, why would you consider yourself the

18   most relevant expert among your colleagues at Columbia

19   with respect to the teachings of the '544 patent?

20       A.  The patent is about digital audio signal

21   processing.  That's -- I'm the person who does that at

22   Columbia.

23       Q.  So not only did you not speak to anyone at

24   Columbia, but I take it then that you really didn't

25   communicate with anyone else with regard to your
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 1   research; again, excluding the attorneys?

 2       A.  I can't think of anyone.

 3       Q.  As a result of any of your efforts to research

 4   the '544 patent, did you find anything that you would

 5   consider to be prior art?

 6           MR. DAS:  Objection, form.

 7           THE WITNESS:  You know, forgive me that I'm

 8   not -- I'm not as well versed in the strict definition

 9   of a term like prior art as you would be.  But I

10   mentioned this BBC digital audio signal processor.  That

11   is a very similar device or a relevant device that

12   precedes this patent, as are the other -- you know, some

13   of the contents of the other references I've described.

14   BY MR. CRAIN:

15       Q.  Thank you for bringing up the issue with regard

16   to prior art.

17       A.  Yeah.

18       Q.  Would you share with me what your understanding

19   of prior art is.

20       A.  My understanding is that it's something that has

21   already been disclosed or that is known that is relevant

22   to the -- relevant to the content of the patent.

23       Q.  Using your definition of prior art --

24       A.  Yeah.

25       Q.  -- did you identify any documents that are in
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 1   your opinion -- or your declaration, that is?

 2       A.  Yes.  I identified all the documents, those

 3   being relevant in terms of prior art.

 4       Q.  What I'm asking is, how did you come to discover

 5   the documents that are referenced in your declaration?

 6       A.  Does this get into issues of privilege?

 7           MR. DAS:  No.

 8           THE WITNESS:  These documents were shared with

 9   me by the attorneys.  I think.  Let me see.

10   BY MR. CRAIN:

11       Q.  It may be helpful for you, Dr. Ellis --

12       A.  Sorry.

13       Q.  No.  Go ahead.  We can probably get there a

14   couple different ways.  Go ahead.

15       A.  I'm not sure about the TMS320 data sheet.  That

16   may have been -- I'm not sure about the TMS320 data

17   sheet which I referenced.  That may have been something

18   that I discovered in the course of the research that

19   we've been discussing.

20       Q.  Before you move on, what makes you unsure about

21   that?

22       A.  Well, I -- I own a copy of it.

23       Q.  Of the TMS320 second generation digital signal

24   processors --

25       A.  Yes.  I mean, I'm not sure if it's that exact,
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 1   but I own documentation relating to that device.

 2       Q.  What is the purpose for why you own that

 3   documentation?

 4       A.  It's of interest to me.

 5       Q.  Have you ever had occasion to work with the

 6   digital signal processor that may be known as TMS320?

 7           MR. DAS:  Objection, form.

 8           THE WITNESS:  I'm not sure.  I've worked with

 9   several different digital signal processors.  I can't

10   recall the exact ones.

11   BY MR. CRAIN:

12       Q.  I'm just trying to understand why it is that you

13   happen to have that data sheet.

14           MR. DAS:  Objection, relevance.

15           You can answer.

16           THE WITNESS:  It's actually something of, you

17   know -- it's an interest of mine.  I like -- it's a nice

18   historical artifact.

19   BY MR. CRAIN:

20       Q.  What makes it such a nice historical artifact?

21       A.  Because it -- you know, it's symbolic of the

22   dawn of the DSP revolution.

23       Q.  That's interesting.  What is the DSP revolution?

24       A.  The DSP revolution is the -- the increasing --

25   you know, the transition to using digital signal
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 1   processors in practical applications.

 2       Q.  When did the DSP revolution begin?

 3       A.  I would say -- you know, it has its origins in

 4   the 1960s.

 5       Q.  Walk me through that.  Tell me about that.

 6           MR. DAS:  Objection, form.

 7           THE WITNESS:  So in -- to my knowledge, it was

 8   not until the 1960s that people started actually

 9   thinking about trying to process signals, including

10   audio signals in a digital form on a computer.  But then

11   as those ideas developed over several decades and as the

12   technology became faster and cheaper, the kinds of

13   applications that were possible became broader and

14   broader, and the applications for which it made good

15   engineering sense to use a digital signal processor

16   rather than say the preceding analog technology also

17   became broader.

18   BY MR. CRAIN:

19       Q.  What were some of the first applications for

20   digital signal processors that you can recall or have

21   knowledge about?

22           MR. DAS:  Objection, form.

23           THE WITNESS:  You're asking about digital signal

24   processors, which means hardware specialized for

25   calculating digital signal processing functions.
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 1   Correct?

 2   BY MR. CRAIN:

 3       Q.  I don't know.  Is that what digital signal

 4   processors are?

 5           MR. DAS:  Objection, form.

 6           THE WITNESS:  That's one definition.

 7   BY MR. CRAIN:

 8       Q.  What are the others?

 9       A.  Any computational device which is performing

10   digital signal processing function.

11       Q.  So would you consider a central processing unit

12   also to be a digital signal processor?

13           MR. DAS:  Objection, form.

14           THE WITNESS:  If the central processing unit is

15   performing the arithmetic operations which are -- which

16   constitute signal processing, then it would be a very --

17   it would be a reasonable way to describe it.

18   BY MR. CRAIN:

19       Q.  So my question to you was:  What were some of

20   the first applications for digital signal processors

21   that you can recall or that you have knowledge about?

22           And then you stated:  You're asking about

23   digital signal processors, which means hardware

24   specialized for calculating digital signal processing

25   functions.  Correct?
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 1           Yes, I am.

 2       A.  Okay.  I think one of the earliest applications

 3   was the TI Speak & Spell, which was a voice synthesis

 4   device that came out in the mid 1970s.

 5       Q.  That was a kids' toy?

 6       A.  That's correct.

 7       Q.  I remember that.

 8           What others can you remember, moving forward in

 9   time?

10           MR. DAS:  Objection, form.

11           THE WITNESS:  There are earlier ones.  I mention

12   that one because it was maybe the first really mass

13   market application that I can think of.  Certainly even

14   before that, I can think of instances where DSPs were

15   used for things like specialized speeding up and slowing

16   down of speech recordings, something I happen to know

17   about.

18   BY MR. CRAIN:

19       Q.  Could you give me a specific example of that and

20   a time.

21       A.  I have a recollection that there is a paper

22   discussing a box built, I think, by BBN, Bolt Beranek &

23   Newman, in maybe 1972 that does voice speed conversion.

24       Q.  Do you have any understanding of what the

25   digital signal processors, the actual physical devices,
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 1   of their architecture in these devices that you're

 2   discussing?

 3           MR. DAS:  Objection, form.  Objection, compound.

 4           THE WITNESS:  I have some understanding of the

 5   early implementations of digital signal processors,

 6   special-purpose digital signal processors.

 7   BY MR. CRAIN:

 8       Q.  Would you please try to describe these early

 9   digital signal processors and perhaps their evolution

10   over time.

11           MR. DAS:  Objection, form.  Objection, compound.

12           THE WITNESS:  The reason that digital signal

13   processor specialized hardware developed was because

14   digital signal processing specifies a number of

15   algorithms which can easily incorporate a large number

16   of multipliers and additions, even for just a relatively

17   simple function, in contrast to other applications that

18   computers may be used for which would not require so

19   many -- such a high density of these operations.  So the

20   field of specifically developing digital signal

21   processors is concerned with the issues of building

22   specialized hardware to do just that limited task,

23   multiplication and addition of numbers, but to do it

24   rapidly and at a constant rate, typically.

25           The earliest -- as I understand, the earliest
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 1   implementations relied on so-called bit slice devices

 2   which, as I understand, are digital logic devices, which

 3   aren't quite a whole microprocessor, but kind of smaller

 4   components that you can put together that will end up

 5   giving you a more complete digital processing system.

 6   These were very inflexible.  So the development of

 7   digital signal processor hardware is mainly about --

 8   well, it's about two things -- well, three things.

 9   Making them more flexible and easier to program, making

10   them faster, making them cheaper.

11   BY MR. CRAIN:

12       Q.  Do I understand you correctly to say that

13   earlier DSPs were inflexible?

14       A.  Yes.

15       Q.  Is that because they were not as fast, they were

16   more expensive, and they were difficult to program?

17           MR. DAS:  Objection, compound.

18           THE WITNESS:  It doesn't relate to their speed

19   and cost.  It only relates to their -- their

20   flexibility, which includes how difficult they are to

21   program.

22   BY MR. CRAIN:

23       Q.  I was just giving you those three reasons back

24   to see.

25       A.  Yeah.
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 1       Q.  So the programming ease or difficulty, do I

 2   understand you correctly that that has been a -- I don't

 3   know if it's been an impediment or an issue in the

 4   development of DSPs.  That may not be the correct way to

 5   say it.

 6           MR. DAS:  Objection, form.

 7           THE WITNESS:  In my understanding, when you're

 8   working with a bit slice processor, a bit slice system,

 9   it's not even really recognizable as programming.  It's

10   more in a gray area between building hardware and

11   programming.  So that's why I mean they were not very

12   flexible.  By the end of the 1970s, as I recall, we had

13   devices that were more -- were much more recognizable as

14   more or less conventional microprocessors with

15   additional specialized multiply and accumulate hardware.

16   BY MR. CRAIN:

17       Q.  Has the progression of digital signal processors

18   allowed for the inclusion of more components in what we

19   might today call a digital signal processor chip?

20           MR. DAS:  Objection, compound.  Objection, form.

21           THE WITNESS:  Normally, when we talk about

22   components in electronics, we're talking about

23   individual physical things.  So the chip would just be

24   one component.  It doesn't contain components.

25   BY MR. CRAIN:
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 1       Q.  When I was thinking of components, I was

 2   thinking more like logical, functional components.

 3       A.  Certainly the development of all digital logic

 4   is an incessant increase in the number of gates

 5   included, transistors.

 6       Q.  Did earlier DSPs, according to your

 7   understanding, say include on-board memory, on the

 8   chips?

 9           MR. DAS:  Objection, form.

10           THE WITNESS:  I can't speak to bit slice

11   processors.  It seems -- I can't -- it seems likely

12   that -- I'm having difficulty imagining a DSP chip that

13   doesn't have any on-board memory.  They probably did

14   exist, but that would be something you would want to

15   incorporate.

16   BY MR. CRAIN:

17       Q.  Memory, that is?

18       A.  Yes.

19       Q.  Well, and -- I'm just trying to gain an

20   understanding from you what earlier digital signal

21   processors looked like.  You mentioned some devices

22   maybe in the '70s.  I don't know if you have an

23   understanding of their architecture or design or not.

24   Maybe you do.  What they would have looked like.  Maybe

25   they would have had on-board memory or maybe they
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 1   wouldn't have.  I don't know.

 2           So let me see if I can ask it this way:  You

 3   mentioned a Speak & Spell device, I believe.

 4       A.  Yes.

 5       Q.  Do you have any understanding, just from your

 6   experience, about the form or design of the DSP used in

 7   that device?

 8       A.  Unfortunately, not any level of detail.

 9       Q.  Do you have any understanding with respect to

10   DSPs that may have existed in the 1970s?

11       A.  Yes.

12       Q.  Which ones would you feel most comfortable

13   talking about?

14       A.  I can't recall the names, the designations of

15   any of these chips, but I have an idea of when -- you

16   know, the chips that I've discussed, which are -- more

17   or less look like my contemporary microprocessors with

18   additional hardware to make them specialized for DSP

19   operations.  I think they emerged before 1980.

20           MR. CRAIN:  Let me see if this helps our

21   discussion at all.

22           (Exhibit 15 marked for identification.)

23   BY MR. CRAIN:

24       Q.  Dr. Ellis, you have Exhibit 15 in front of you.

25   I see you've taken a moment or two to review it.  Are
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 1   you able to identify it?

 2       A.  It's some technical documentation describing the

 3   Texas Instruments TMS320, some chips within that series.

 4   The TMS320 is more of a brand than a particular device.

 5       Q.  I think you mentioned or seemed to express an

 6   affinity for the TMS320 earlier, that it had a special

 7   significance to you.

 8       A.  I said that I own one.

 9       Q.  What you're referring to about what you own, is

10   that also the same as what we see in Exhibit 15?

11           MR. DAS:  Objection, form.

12           THE WITNESS:  The device that I'm thinking of is

13   one of these devices, yes.

14   BY MR. CRAIN:

15       Q.  And you mentioned something about maybe this

16   TMS320 has either broad application or is a name used

17   for many devices.  Did I understand you correctly?

18       A.  That's right.  Yes.

19       Q.  Does the name TMS320 second generation digital

20   signal processor mean anything to you?

21       A.  It could mean a couple of things.  It could mean

22   that this is the second generation of the TMS320.  It

23   could mean that this is a second generation digital

24   signal processor.  People in industry are fond of

25   labeling generations.
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 1       Q.  Okay.  Are you familiar with the various

 2   generations that people consider with respect to digital

 3   signal processors?

 4           MR. DAS:  Objection, form.

 5           THE WITNESS:  I'm not -- it's not that

 6   interesting to me.  That's more of a marketing

 7   consideration.

 8   BY MR. CRAIN:

 9       Q.  But I asked you if you had familiarity, even

10   though it may not be of interest to you.

11       A.  Oh.  I -- I -- I wouldn't be able to tell you

12   what the difference between a first generation and

13   second generation digital signal processor is.

14       Q.  Why not?

15       A.  As I say, you know, understanding the

16   generations is not that important to me.

17       Q.  The TMS320 that you believe -- that you

18   indicated that you own, do you know if it's this TMS320

19   second generation digital signal processor?

20       A.  Yes.

21       Q.  And how do you happen to know that?

22       A.  I believe it's a TMS320C25.

23       Q.  In having the opportunity to review Exhibit 15,

24   does this refresh your memory on whether or not you may

25   have been the person to identify what we see in
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 1   Exhibit 15?

 2           MR. DAS:  Objection, form.

 3           THE WITNESS:  It doesn't -- no, it doesn't -- it

 4   doesn't change my understanding, which is like I think I

 5   may have been.

 6   BY MR. CRAIN:

 7       Q.  So you remain uncertain?

 8       A.  Yeah.

 9       Q.  Can you give me any understanding, based on your

10   knowledge and experience with digital signal processors,

11   of how the DSP we see in Exhibit 15 may vary from the

12   digital signal processor in, for example, the Speak &

13   Spell device that you referred to earlier?

14           MR. DAS:  Objection, form.  Objection,

15   foundation.

16           THE WITNESS:  I'm sure it's a faster device.

17   I'm sure this one represents a faster, able to perform

18   more computations in a fixed amount of time.

19   BY MR. CRAIN:

20       Q.  So speed.  What else?

21       A.  I'm sure -- I expect it has both larger memory

22   on board and the ability to access larger external

23   memory.  And it probably has -- I assume it has an

24   expanded instruction set.  The Speak & Spell may not

25   have been -- it may not even make sense to talk about
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 1   its instruction set, but if so, then this is a much -- a

 2   greatly expanded instruction set.

 3       Q.  Anything else that you can think of?

 4       A.  It's implemented using more advanced silicon --

 5   you know, more -- a finer line width in the silicon chip

 6   and probably more advanced chemistry to etch the chip.

 7   The packaging is different.  I'm sure they didn't have

 8   these kinds of 68-pin devices in the Speak & Spell.

 9       Q.  What is an instruction set?

10       A.  An instruction set is the -- it's the core set

11   of commands that a programmer can employ to instruct

12   the -- a microprocessor to do a particular task.  It's

13   like the vocabulary of the program.

14       Q.  Is that a standardized thing among DSPs?

15           MR. DAS:  Objection, form.

16           THE WITNESS:  That's an interesting question.

17   So if you're building a DSP chip, if you're the

18   manufacturer like Texas Instruments, part of that is you

19   get to design the instruction set.  You get to define

20   it.  And when you're doing that, you -- it's a

21   compromise between what you can feasibly implement in

22   your hardware and what's going to make it easier for a

23   programmer to write in what they want to use.

24           In the nature of this technology where new

25   chips, better-performing chips may come out every year

�

0055

 1   or two, on the one hand, you want to give the programmer

 2   the opportunity to exploit the added capabilities of

 3   your new device.  On the other hand, you want to try and

 4   retain whatever audience or constituency of developers

 5   are already using your devices.  So that means that you

 6   want to maintain some consistency in the programming

 7   model, the instruction set, et cetera, that they're used

 8   to.

 9           In addition, there are some standard operations

10   that any digital signal processing chip needs to

11   perform, such as the multiply and addition operation

12   that I mentioned before.

13           So there is no -- there is no formal standard,

14   but different manufacturers will try and both maintain

15   consistency within their own successive devices, and, of

16   course, they will also -- there will be some

17   compatibility or analogy between the instruction sets of

18   the families of devices from different manufacturers,

19   both because -- if someone -- if a competitor comes up

20   with a good idea, they're going to want to incorporate

21   it.  And, you know, if they want to try and draw market

22   share away from their competitors, then they want to

23   make sure that the people working with competing

24   products don't feel like it would be too difficult to

25   transfer.
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 1   BY MR. CRAIN:

 2       Q.  That's kind of what I want to focus on now,

 3   between two different manufacturers of DSPs.

 4           Can you think of another manufacturer of DSPs

 5   that would have been contemporary to what we see in

 6   Exhibit 15?

 7       A.  Yes.

 8       Q.  Can you give me an example of one.

 9       A.  I'm thinking of Motorola.

10       Q.  Is there a specific chip design?

11       A.  I'm thinking of the Motorola 56000 series.

12       Q.  Is that a well-known DSP of that time?

13       A.  Yes.  I mean, it's not -- it's, you know, like

14   the TMS320.  There were a good number of chips that were

15   in that family.  But it's very much the big market

16   competitor to the TMS320.  Possibly the TMS320C20

17   generation.

18       Q.  Now, based on your understanding -- well, let me

19   back up.

20           I think you have indicated that you really

21   consider yourself to be kind of the DSP guy at Columbia.

22       A.  That's correct.

23       Q.  Do you own the Motorola chip that you

24   referenced?

25       A.  I don't.  Although, I have worked with it.
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 1       Q.  That's what I was going to ask.  Some people,

 2   like with automobiles, Porsche, Corvette, or something

 3   like that.  Right?

 4       A.  That's right.

 5       Q.  Is that kind of true with DSPs, that people have

 6   maybe brand allegiance?

 7       A.  Not really like that.  I think people have brand

 8   allegiance, but not for reasons of romance or

 9   sentimentality.

10       Q.  DSPs aren't very romantic?

11       A.  Well, no, not to many people.  But the

12   manufacturer will have a whole ecosystem and people will

13   be familiar with that, which will incline them to stick

14   with that.

15       Q.  Based on your understanding of DSPs -- and

16   specifically, we'll use as an example, the TMS320 that

17   maybe you own, in comparison to the Motorola 56000 --

18       A.  Yes.

19       Q.  -- that you've also worked with and have

20   familiarity -- can you share with me any understanding

21   that you may have with respect to how hard it would be

22   to take one chip and replace it with the other for a

23   given application.

24           MR. DAS:  Objection, form.

25           THE WITNESS:  Replacing a chip would require
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 1   redesigning the circuit board.

 2   BY MR. CRAIN:

 3       Q.  Why is that?

 4       A.  There is no standardization of the pin-outs on

 5   these chips.  It's not like, oh, we're going to make a

 6   compatible chip you can just plug straight in instead.

 7       Q.  What is a pin-out?

 8       A.  The pin-out is the device.  It has a bunch of

 9   little metal conductors coming out of the side or coming

10   out of the bottom.  Each of those has a specific

11   function.  That's what we call a pin-out.

12       Q.  Can you show me -- is the pin-out represented in

13   Exhibit 15 anywhere?  Can you flip through it and see if

14   you can find it?

15       A.  This picture we're looking at on page -- on the

16   face, you see the lower large square has --

17       Q.  I do.

18       A.  -- a number of -- it has -- in the inside of the

19   square, there are a set of numbers, which are the pin

20   numbers.  On the outside of the square, alongside each

21   number is a short label which identifies the function of

22   that particular pin.  That's the pin-out.

23       Q.  Let's turn to the back and see if maybe we can

24   further amplify this.  This is very interesting.

25       A.  Isn't it?
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 1       Q.  Sorry?

 2       A.  Isn't it?

 3       Q.  Page 55.  I can tell we're in your wheelhouse.

 4       A.  Yes.

 5       Q.  Your smile gives it away that you really seem to

 6   like these things.

 7           Does 55 show us a pin-out?  Page 55.

 8       A.  Yeah.  So 55 shows us where the pins are for a

 9   different form of the device.  It doesn't give us the

10   labels.  There would be additional information

11   indicating which of these particular functions that are

12   shown on the FN and FZ package diagram on page one, how

13   these would appear on this GB package.  I think the

14   only -- there is a picture of the GB package on page

15   one.  I think the only reason they didn't label the pin

16   functions is it's difficult to fit it in, into that

17   picture.

18       Q.  Well, going back to page one, I think you were

19   showing me the bottom image or pointing to the bottom

20   image as the pin-out.

21       A.  Yes.

22       Q.  The lower image, that is.

23           What does the upper image show?

24       A.  The upper image shows the physical form of a GB

25   package.
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 1       Q.  So does -- for example, in the upper image, do I

 2   understand that I can correlate -- well, let me lay the

 3   foundation here.

 4           What do the black circles inside the -- it looks

 5   like a square -- almost a square -- appear to be to you?

 6       A.  They indicate where pins -- metal posts that are

 7   connected to the chip inside -- where they stick out the

 8   bottom of the package.

 9       Q.  Is there a way to correlate the pin to what's

10   shown in the image below, the lower image?

11       A.  No.  In all likelihood, there is an exact

12   one-to-one correspondence, that every one of those black

13   dots corresponds to one of those pins in the lower

14   image.  But without having a table, we wouldn't know

15   which one was which.

16       Q.  Would you expect there to be such a table in the

17   document?

18       A.  I would.

19       Q.  Let's see if we can find it.  This is helpful.

20       A.  All right.

21           It's not here.  I don't find it.

22       Q.  Okay.  I don't think it's crucial to our

23   understanding.

24       A.  Okay.

25       Q.  It would have just been helpful.
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 1           Turn to page 56 of Exhibit 15.

 2       A.  Yes.

 3       Q.  Do we see the pins of the DSP of Exhibit 15 on

 4   page 56?

 5       A.  Yes.

 6       Q.  Would you identify them, please.

 7       A.  So this is two views, a top view and a side

 8   view.  We can see them in both views.  In the top view,

 9   we can see the top of each of the pins -- of each of the

10   four rows of pins -- the individual pins in the four

11   rows.  In the side view, we can see the edge -- it's the

12   side-on view of one row of pins, and we can see the

13   edge-on views of two other rows of pins; but because

14   we're looking at them edge on, we only see one pin.

15       Q.  Hold on to that.

16       A.  Yeah.

17       Q.  Would you put a line out and just label what

18   you've circled.  You're calling them pins.  So if you

19   want to call them that, that's fine.  If you'll just

20   identify them by what you'd like to call them.

21       A.  (Complies).

22       Q.  Would you the turn to page 55.  Let's do it

23   there as well.  Because I think we get a different

24   understanding of the pins.

25           Before you do, specifically point me to where
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 1   you see pins.  Show me.

 2       A.  These are the pins seen from the side and these

 3   are the pins --

 4       Q.  Kind of the middle image?

 5       A.  Yes.

 6       Q.  The side view?

 7       A.  And these are the pins seen from underneath, end

 8   on.

 9       Q.  Would you mark them for us.

10       A.  Sure.

11           MR. DAS:  Mr. Crain, we've gone an hour and 45

12   minutes.

13           MR. CRAIN:  Have we really?

14           MR. DAS:  Yes.  We've been having way too much

15   fun with pins.

16           MR. CRAIN:  This is awesome.  Let's take a

17   break.

18           THE VIDEOGRAPHER:  This is the end of Media

19   No. 1 in the deposition of Dr. Daniel Ellis.  The time

20   is 10:45 a.m.  We are now off the record.

21           (Recess taken from 10:45 to 11:09.)

22           THE VIDEOGRAPHER:  This is the beginning of

23   Media No. 2 in the deposition of Dr. Daniel Ellis.  The

24   time is 11:09 a.m.  We are back on the record.

25   BY MR. CRAIN:
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 1       Q.  Dr. Ellis, during the last break, did you have

 2   an opportunity to consult with QSC's counsel?

 3       A.  I had the opportunity.

 4       Q.  Did you consult or confer with QSC's counsel

 5   regarding any of your prior testimony?

 6       A.  No.

 7       Q.  Did you consult or confer with QSC regarding the

 8   substance of any testimony that may be anticipated to be

 9   given?

10       A.  No.

11       Q.  And during the break, did QSC's counsel suggest

12   to you the manner in which questions should be answered?

13       A.  No.

14       Q.  If you'll return to Exhibit 15.  We were talking

15   about pins.

16       A.  Yes.

17       Q.  Remind me again, what is the purpose of the pins

18   in this TMS320?

19       A.  The pins are to connect the DSP chip to other

20   devices in the whole circuit.

21       Q.  I think we kind of got into this because we were

22   talking about how easy or difficult it might be to take

23   this TMS320 and replace it with say a Motorola 56000 in

24   a given board or application.  Do you remember talking

25   about that?
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 1       A.  Yes.

 2       Q.  If I understand you correctly, I think you

 3   indicated that it would be extremely difficult?

 4       A.  Yeah.  My understanding is it would require a

 5   redesign of the board.

 6       Q.  The board that the DSP connects to?

 7       A.  That's right.

 8       Q.  How does this DSP that we see in Exhibit 15

 9   connect to the board?

10           MR. DAS:  Objection, form.

11           THE WITNESS:  So the document describes several

12   different packages which would have different ways of

13   connecting.

14   BY MR. CRAIN:

15       Q.  Can you point me to where in the document it

16   discusses that issue.

17       A.  Oh, the picture on the front shows these two

18   different packages, which would have different ways of

19   connecting to a board.

20       Q.  Please describe them for me.

21           MR. DAS:  Objection, form.

22           THE WITNESS:  In these cases -- I think in both

23   of these cases, there would be a socket on the board

24   that the device fits into.

25   BY MR. CRAIN:
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 1       Q.  Is the socket a standard-type socket for any

 2   type of DSP?

 3           MR. DAS:  Objection, form.

 4           THE WITNESS:  The socket is specific to the --

 5   to the mechanical form of the chip.  In this case, a

 6   68-pin GB or a 68-pin FN or FZ.

 7   BY MR. CRAIN:

 8       Q.  Are those standard packages?

 9           MR. DAS:  Objection, form.

10           THE WITNESS:  Yes.  These are not the only chips

11   that have this form.

12   BY MR. CRAIN:

13       Q.  How is a chip secured in a socket?

14           MR. DAS:  Objection, form.

15           THE WITNESS:  Usually by friction.

16   BY MR. CRAIN:

17       Q.  What do you mean?

18       A.  There is mechanical -- the pins will

19   mechanically touch the socket, which is how the

20   electrical connection is made, because of two pieces of

21   metal pushing against each other.  And then there will

22   also be friction associated with that pushing together,

23   which will hold the -- can hold the chip in.

24       Q.  So is it your understanding that some type of

25   securing like soldering is required or not required?
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 1       A.  In the case of these devices, they would not

 2   require soldering.  It's quite likely that these chips

 3   were also released -- ultimately released in packages

 4   that did require soldering, thereby avoiding the expense

 5   of a socket.

 6       Q.  So does Exhibit 15 demonstrate or illustrate

 7   configurations that do require sockets?

 8       A.  Yes.

 9       Q.  Would you turn to page 59, please.

10       A.  Yes.

11       Q.  Would you please take a moment to review page 59

12   of Exhibit 15.

13       A.  Yes.

14       Q.  Can you explain to me what page 59 appears to

15   depict to you.

16           MR. DAS:  Objection, form.

17           THE WITNESS:  Well, according to the caption,

18   it's showing how to connect the DSP chip -- a particular

19   version of the DSP chip -- to -- let me just read the

20   previous page to get the context.

21           It shows how to connect to the pins of the

22   TMS320E25 to make it appear as a different chip, an

23   EPROM chip, the TMS27C64.  Based on my review, that's

24   what I believe is happening.  The diagram shows -- so on

25   page 58, there is a picture of a device, and I think
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 1   this is the wiring of that device.

 2   BY MR. CRAIN:

 3       Q.  You're referring to Figure 8 on page 58?

 4       A.  That's right.

 5       Q.  What do you understand Figure 8 to be?

 6       A.  It's the EPROM adapter socket.  It's a socket

 7   that you can plug the -- put the chip into, which then

 8   provides extra pins on the bottom which allow you to

 9   plug that whole assembly into an EPROM programmer.

10       Q.  Do you have any understanding of why -- let me

11   ask it again a different way.  Do you have any

12   understanding of the purpose of having an EPROM cell?

13           MR. DAS:  Objection, form.

14           THE WITNESS:  Yes.

15   BY MR. CRAIN:

16       Q.  Why?

17       A.  It allows you to change the program on the DSP

18   chip.  It allows you to change the program stored in the

19   internal -- one of the internal memories of the DSP

20   chip.

21       Q.  Is there -- on page six -- let's turn to that.

22   If that's not the one, maybe you can show me another

23   page.  Does page six illustrate what is contained on the

24   TMS320 DSP chip depicted in Exhibit 15?

25       A.  This is the functional block diagram which
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 1   shows, in schematic form, the main functional units that

 2   are part of the chip.

 3       Q.  Do you see, on kind of the center, upper half of

 4   the page, a block that has the words, "Address, program

 5   ROM/EPROM"; in parens there, it says, "4096 X 16."

 6       A.  Yes.

 7       Q.  Do you have any understanding of what that

 8   functional block relates to?

 9       A.  That's the internal read-only memory that I was

10   referring to.

11       Q.  That you were referring to that is resident on

12   the chip, itself?

13       A.  When we were discussing the pin-out on page 59,

14   I was saying it was to allow for programming of one of

15   the internal memories of the chip, and that's the one,

16   the one that you just described.

17       Q.  Are there any other memories that you are able

18   to identify in the functional block diagram on page six?

19       A.  Yes.

20       Q.  Where are they?

21       A.  Well, I -- I haven't gone through all the units,

22   but I see two -- two boxes containing the word RAM,

23   R-A-M, towards the bottom.  One is the Data RAM,

24   Block B1 and Block B2; and the other is called the

25   DATA/PROG RAM, Block B0.
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 1       Q.  Do you feel like you have any understanding of

 2   what those two blocks you just identified do in the DSP?

 3       A.  Yes.

 4       Q.  Please share that with me.

 5       A.  So RAM stands for random access memory, which

 6   means memory that you -- which actually means memory

 7   that can be both read and written on the time scale of

 8   individual instruction cycles.  The Data RAM is

 9   specifically to hold data values, such as the sampled

10   values of signals.  The DATA/PROG RAM is separate

11   because it can either be used to hold data that would

12   then be used as part of the algorithm, or it can be used

13   to hold the program -- the actual algorithm that's being

14   executed.

15       Q.  Now, are either one of these devices that you've

16   identified as RAM or types of RAM non-volatile memory?

17       A.  These would be normally considered volatile

18   memory.  Of course, non-volatility is not necessarily an

19   intrinsic property of the memory.  It's a property of

20   the entire implementation.  So if you provide -- if you

21   have a memory chip that, under certain conditions, will

22   lose its memory, you can say it's the volatile memory;

23   but if you embed it in a system that prevents it from

24   losing its memory, then you've got a non-volatile

25   memory.
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 1       Q.  Do you see any other memories other than the

 2   three we've identified so far?

 3       A.  There are a bunch of buffers or registers, I

 4   guess.  Like the AR0, these are registers.  The stack,

 5   these are registers.  They are similar to memory,

 6   because they hold binary numbers, but they are smaller,

 7   they have fewer bits.

 8           Do I see any others?  There are other registers

 9   described.  But that's it.

10       Q.  Do you have any understanding of whether these

11   buffers and registers that you're speaking about are

12   non-volatile memory?

13       A.  They are not.

14       Q.  Do you see yet any other types of memory in the

15   functional block diagram of the TMS320 shown on page six

16   of Exhibit 15 that we've not already identified?

17       A.  No.

18       Q.  I don't think -- let's go back and look at the

19   first one that we were talking about, the Program

20   ROM/EPROM.  Do you have any understanding of what that

21   component appears to be?

22       A.  Yes.

23       Q.  Please explain.

24       A.  It's a memory for storing the program to be

25   executed, which is either a mask programmed ROM, where
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 1   the program is stored -- is defined at the time of

 2   manufacture of the device; or it's an EPROM, a

 3   programmable read-only memory, where the program can be

 4   written into the device after it's been manufactured.

 5       Q.  Do I understand you to say that the functional

 6   block diagram that you're focusing on as ROM/EPROM could

 7   be either/or?

 8       A.  That's correct.  And it's not that I don't know

 9   which one it is, but they're using this to cover both of

10   those cases.

11       Q.  What's your understanding, if you have one, on

12   why the memory might actually be a ROM and not an EPROM?

13       A.  The reason would be if you developed a program

14   and you don't -- you want to mass produce it, then the

15   cheapest way will be to have it specially manufactured --

16   if you're manufacturing very large volumes, to have it

17   as a mask programmed ROM.

18       Q.  What's cheaper about that?

19       A.  It's probably simpler.  It's probably a simpler

20   circuit.  And then, of course, you know, if you were

21   going to use the EPROM, you would then have to actually

22   program that ROM for each device that you manufactured,

23   as a subsequent stage to manufacture.

24       Q.  I don't understand that last statement.

25       A.  So we could take the chip with the EPROM, we
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 1   could -- it comes off the production line.  We have the

 2   program that we want to write into the read-only memory.

 3   We take the chip and put it into the programmer or

 4   somehow arrange it in circuitry that performs the

 5   programming, and then we write the program in.  If we

 6   didn't have the EPROM, if it was part of the actual

 7   manufacture process, then the chip that came out of the

 8   manufacturing would already have the program in it.

 9       Q.  Is ROM non-volatile memory?

10       A.  Yes.

11       Q.  Is EPROM non-volatile memory?

12       A.  Yes.

13       Q.  Does -- according to your understanding --

14   Exhibit 15 give us any additional information about the

15   ROM and the EPROM, about the type?

16       A.  It probably does.  It might not.  As we noticed

17   with the pin-out, this is clearly marked, "Advance

18   Information."  So there may be some details which are

19   simply not included.

20       Q.  Well, based on your understanding of Exhibit 15,

21   what would you understand the ROM to constitute?

22       A.  I would understand ROM to be the situation where

23   it's mask programmed.

24       Q.  What is your understanding of what the EPROM

25   would constitute if it were EPROM and not ROM?
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 1       A.  That would mean a different device where that

 2   memory was in the form of a programmable read-only

 3   memory.

 4       Q.  And we talked yesterday about a couple of

 5   different types of EPROM -- or EPROM, and I think the

 6   comparison between what's known as EPROM and EEPROM.

 7   Are you able to tell us what may be included or excluded

 8   by the EPROM shown in the functional block diagram on

 9   page six?

10       A.  Sorry.  There is no mention of EEPROM in this

11   document.  Okay?

12       Q.  How do you know that?

13       A.  Oh, sorry.  I don't.  I'm not aware of -- I

14   haven't noticed any mention of EEPROM in this document.

15       Q.  Well, you said that with such seeming sureness,

16   I thought maybe you had checked.

17       A.  I would have expected it to be something that

18   they put on the headlines on the front page.

19       Q.  In that they apparently have not, then what does

20   that leave you, according to your understanding, as to

21   what an EPROM is, in this situation?

22       A.  You know, all I can say is the E in EPROM is for

23   erasable.  The P is for programmable.  I don't know how

24   they're going to do the erasing.

25       Q.  Do you know whether or not the EPROM referenced

�

0074

 1   in the functional block diagram speaks to the type of

 2   EPROM that requires an ultraviolet light to be erased?

 3       A.  I don't know.  Wait.

 4           I don't know, but I notice, on page 57, a round

 5   window.

 6       Q.  What does this round window on page 57 tell you?

 7       A.  It suggests to me that that is the window to

 8   provide the ultraviolet light to erase the ROM.

 9       Q.  So should I understand that the image that we

10   see on page 57 correlates to the functional block

11   diagram of an EPROM or ROM on page six?  Is that what

12   you're saying?

13           MR. DAS:  Objection, compound.

14           THE WITNESS:  The image on page 57 is another

15   mechanical encapsulation of this chip.

16   BY MR. CRAIN:

17       Q.  Oh, okay.  So does the image of the chip show --

18   hold on a second.  Let me make sure I understand.

19           Are the images on page 57 one instance of the

20   TMS320 chip, according to your understanding?

21       A.  Yes.

22       Q.  State again, what does that circle in one of the

23   diagrams of the chip mean to you?

24       A.  It looks like the window that would be provided

25   to allow erasing the PROM with UV.
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 1       Q.  Would this be the EPROM then that you're

 2   referring to that requires an ultraviolet light to be

 3   erased?

 4       A.  Yes.

 5       Q.  Go to the next page.  We were talking about this

 6   a moment ago.  Let's see if we can wrap this up.

 7           Do you see the paragraph -- I guess at the

 8   bottom of the page -- talking about the TMS320E25 EPROM

 9   cell?

10       A.  Yes.

11       Q.  I believe it does go on to talk about that

12   they're ultraviolet light erasable, if you see that.

13       A.  That's right.  I see that.

14       Q.  Now, is that referencing the DSP, according to

15   your understanding, or something else?

16       A.  No.  It's referencing the TMS27C64.

17       Q.  What do we understand the TMS27C64 to be?

18       A.  It's an EPROM chip.

19       Q.  But that chip is separate to the DSP; isn't it?

20       A.  That's right.

21       Q.  So this is an entirely different EPROM than what

22   we see on page 57.  Is that correct?

23       A.  Yes.

24       Q.  Thank you.  But both of those EPROMs, on 57 and

25   58, are the ultraviolet light erasable type?
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 1       A.  It doesn't -- I haven't seen it say that, but

 2   the inclusion of a window makes me think that.

 3       Q.  Let's go back to page six.  We were talking

 4   about the ROM and the EPROM.  What type of information

 5   would you expect to be contained in either the ROM or

 6   the EPROM, based on your understanding of what's

 7   depicted in the functional block diagram of page six?

 8           MR. DAS:  Objection, asked and answered.

 9           You can answer.

10           THE WITNESS:  As I mentioned before, the labels

11   are -- one of these areas is labeled Program ROM/EPROM,

12   one is labeled Data RAM, one is labeled DATA/PROG RAM.

13   We notice that the EPROM is labeled Program ROM, which

14   means that it stores the program, the algorithm, and

15   also -- but the program could also be stored in the

16   DATA/PROG RAM.

17   BY MR. CRAIN:

18       Q.  So then, naturally, that means that we would not

19   store data in the ROM or EPROM block?

20       A.  Actually, I don't think that's true.

21       Q.  What do you base that on?

22       A.  My experience.

23       Q.  Why do you believe that's not true?

24       A.  It's -- when you're distinguishing between data

25   and program memories, generally you're talking about a
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 1   restricted capability for the data memory and a less

 2   restricted capability for the program memory.

 3       Q.  So?

 4       A.  I'm sorry.  I've forgotten what I'm trying to

 5   explain.

 6       Q.  Well, I think you're trying to tell me --

 7       A.  Are you --

 8       Q.  Sorry?

 9       A.  You were asking whether the program memory could

10   be assumed to not contain data.

11       Q.  Well, yeah.  Because you were telling me that,

12   well, these things have labels.

13       A.  Yes.

14       Q.  So, therefore, it's pretty clear.  But then, I

15   seem to hear you say that perhaps, well, I could put

16   data in the program.

17       A.  Yes.

18       Q.  Okay.  I'm trying to understand how you know

19   that --

20       A.  Yes.

21       Q.  -- or what in Exhibit 15 suggests that to you.

22       A.  Data is not a very specific term.  Right?  It's

23   not -- there are different kinds of data.  But in

24   general, when you're writing a program, you can have

25   the -- some of the data directly within the program,
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 1   itself.  So, in that case, you would be storing data in

 2   the program memory.

 3       Q.  Define data for me, then.

 4       A.  That's a very broad term.  Here, they're

 5   distinguishing between program and data.  So the program

 6   is specifically the machine code instructions, and the

 7   data is the parts of -- the values we're moving -- we're

 8   dealing with which are not the machine code instructions.

 9       Q.  So the block having the words "Program

10   ROM/EPROM" in figure -- the functional block diagram on

11   page six, are you telling me that it is or is not

12   limited to machine code instructions?

13       A.  It's not.

14       Q.  Does Exhibit 15 teach that to you?

15       A.  It's inherent.  I'm -- if that's the right term.

16   It's something that -- I don't think -- in any kind of

17   processor of this kind, it would -- it's normal to have

18   data mixed in, in the program memory.

19       Q.  Would this data be data that would be updated

20   from time to time?

21       A.  This would be the data which is much -- no, this

22   would be the data that's intrinsic to the program, to

23   the algorithm.

24       Q.  Can you give me an example of data that you

25   consider not to be intrinsic to the program, so I'll
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 1   know a clear distinction.

 2       A.  Anything that you would want to change through

 3   the operation of -- that you would want to be able to

 4   take on different values during the operation of the

 5   program.

 6       Q.  Can I call that non-intrinsic data, for our

 7   purposes, or is there a better title?

 8       A.  There is a better title.  The data in the

 9   program memory would be called constant data.

10       Q.  Okay.  And what would other type of data be

11   called?

12       A.  Data.

13       Q.  All right.  That's fair enough.

14       A.  Variable data.  Okay.  Variable data.

15       Q.  I don't want to suggest a term.  I want to use a

16   term that you tell me is the correct term.

17       A.  I know.

18       Q.  So we're going to use constant data and variable

19   data.  Is that correct?

20       A.  Yes.

21       Q.  Where would you expect for me to find variable

22   data in the functional block diagram on page six?

23       A.  In either of -- any of the RAM blocks.

24       Q.  Would you expect me to find variable data in the

25   Program ROM/EPROM block?
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 1       A.  No.

 2       Q.  Why not?

 3       A.  The definition I'm using for variable data is

 4   data that constitutes a variable in the program.  That

 5   means that's something whose value changes during the

 6   operation of the program.  You would not be able to

 7   change the value of something stored in the ROM during

 8   the operation of the program.

 9       Q.  What about if it was an EPROM?

10       A.  In this case, the EPROM -- erasing and

11   reprogramming the EPROM is a lengthy process.  It

12   requires several minutes say at least.  So that's

13   totally outside the scope of the program.

14       Q.  Because a person actually has to shine a UV

15   light on it?

16       A.  We have to somehow cause UV light to be shown on

17   it.

18       Q.  Also looking at figure -- the functional block

19   diagram, figure -- page six, I see two items that appear

20   to be similar to me.  One appears to be identified as a

21   data bus; another appears to be identified as a program

22   bus.  Do you see those?

23       A.  Yes.

24       Q.  Can you describe each of those two items for me.

25           MR. DAS:  Objection, compound.
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 1           THE WITNESS:  The data bus would be a set of

 2   essentially wires that carry values of data between

 3   memories and registers and processing units.  The

 4   program bus would be a similar set of wires that carry

 5   the elements of the -- of the program between the

 6   different places they may need to go.  As we've

 7   discussed, elements of the program may include constant

 8   data.

 9   BY MR. CRAIN:

10       Q.  Let me see if I can summarize to make sure I

11   understood you.  The program bus carries the program and

12   constant data, comprised of a series of wires?

13       A.  Electrical connections.  Obviously, they're not

14   really wires.

15       Q.  Electrical paths or connections?

16       A.  Okay.

17       Q.  Is it more than one?

18       A.  Yes.

19       Q.  How do you know?

20       A.  The -- well, again, because it always is.  But

21   in the figure, there are these -- when we see the

22   connections -- the marks that connect to these two wide

23   gray buses, they're single lines, which have a short

24   diagonal line with a number next to it.  That indicates

25   the number of actual separate binary values being
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 1   carried.  You can't always assume that that number is

 2   the same as the total number in the bus, but I think you

 3   can assume that it's at least -- the bus is at least as

 4   big as those numbers.

 5       Q.  Is it the nature of a bus to allow for either --

 6   faster communication?

 7           MR. DAS:  Objection, form.

 8   BY MR. CRAIN:

 9       Q.  I'm trying to understand what the nature of it

10   is.  Is it a capacity or speed issue?

11           MR. DAS:  Objection, form.

12           THE WITNESS:  Is what?

13   BY MR. CRAIN:

14       Q.  Is the data bus or the program bus -- let me

15   back up even further.  Are they essentially the same in

16   construct, but perhaps different in purpose?

17           MR. DAS:  Objection, form.

18           THE WITNESS:  They are different buses.  They're

19   given different names.

20   BY MR. CRAIN:

21       Q.  Right.  But I mean, are they -- would you expect

22   them to be constructed similarly?

23           MR. DAS:  Objection, form.

24           THE WITNESS:  You know, at the level of the

25   chip -- these are abstract concepts.
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 1   BY MR. CRAIN:

 2       Q.  Right.

 3       A.  But I would expect some similarity between them,

 4   yes.

 5       Q.  Why, according to your understanding, would you

 6   expect to have any type of bus on a digital signal

 7   processor?

 8       A.  So as I said, the bus is an abstract concept.

 9   It's a way of explaining to the human, a human potential

10   user, and to some extent, allowing a designer to explain

11   to him or herself what's going on.  You know, all -- let

12   me leave it at that.

13       Q.  Did I understand you correctly earlier to

14   indicate that a bus would be understood as a multiple

15   number of communication paths or connections?

16       A.  In this instance, I'm confident that the data

17   and program bus have multiple connectors -- have

18   multiple bits.

19       Q.  Why is that?

20       A.  Because of the notations on the block diagram

21   showing, in many cases, 16 lines coming in and out of

22   the bus -- both buses.

23       Q.  Okay.  So for any of these connections coming

24   off a bus that has the little diagonal line with a 16 --

25       A.  Yeah.
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 1       Q.  -- we're to understand that there is actually 16

 2   lines?

 3       A.  That's right.

 4       Q.  And were you telling me earlier -- well, that

 5   means that the bus then has to at least have 16 lines?

 6   Is that what you meant to say?

 7       A.  That's what I was saying.  So you notice, there

 8   is one over here with only three.  So sometimes you

 9   don't take all the pins off a bus.  But I don't see any

10   numbers larger than 16.  So I think the buses are

11   probably 16 bit.

12       Q.  Is this like a parallel-type connection, a bus?

13           MR. DAS:  Objection, vague.

14           THE WITNESS:  The buses they're talking about

15   here are, in my estimation, 16 parallel lines, yeah.

16   BY MR. CRAIN:

17       Q.  Does that mean that one component can either

18   send or receive data on all 16 lines at one time?

19           MR. DAS:  Objection, form.

20           THE WITNESS:  That -- that's -- I think that's

21   what -- I think that's what I mean.  So yes.  The bus

22   would be a set of -- would allow connection between two

23   different components; and in this case, most likely 16

24   bits at a time.

25   BY MR. CRAIN:
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 1       Q.  How is a parallel connection different from a

 2   serial connection?

 3       A.  So we haven't discussed serial connections at

 4   all.  Right?

 5       Q.  No.

 6       A.  It's used in a bunch of different ways.  There

 7   is no -- I'm not sure there is any discussion of serial

 8   connections in this document.

 9       Q.  Can you answer the question, though?

10       A.  Well, it would be easier to answer it if you

11   were telling me about a particular domain in which those

12   terms might be used.

13       Q.  Well, do you have an understanding of what a

14   serial connection is?

15       A.  I have several.

16       Q.  Lay them on me.

17       A.  Okay.  So the most common -- the first usage

18   that comes to mind is the serial port commonly found on

19   computers.

20       Q.  Does it have a name?

21       A.  There are many different kinds of serial ports.

22       Q.  What do we call them?  Just a serial port?

23       A.  They're often called a serial port.  Yes.

24   Again, what are you trying to -- what is the question,

25   names of serial ports?
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 1       Q.  Well, if they have them.

 2       A.  I can give you two instances.

 3       Q.  Okay.

 4       A.  The -- well, they have a lot of names.  But

 5   let's say the RS-232 port is a serial port.

 6       Q.  Okay.

 7       A.  And another one is the USB, the universal serial

 8   bus.  That's a serial port.  So I've named two serial

 9   ports.

10       Q.  Okay.  I'm trying to understand how a serial

11   communication --

12       A.  Yes.

13       Q.  -- link, line, whatever you want to call it, is

14   different than what we may understand to be a parallel

15   communication link, line, or whatever.

16           MR. DAS:  Objection, form.  Objection, compound.

17   BY MR. CRAIN:

18       Q.  Let me give you another question.  I don't mean

19   to frustrate you.  You seem to be frustrated.

20       A.  I just wanted to point out that it's -- you're

21   characterizing this program bus as a parallel

22   connection, which seems reasonable to me, but it's not

23   the way it's being described here.

24       Q.  Well, you've forgotten more about buses than

25   I'll probably ever know.  So I'm just going off of what
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 1   I understand you to share with me.  If I misstate that,

 2   please correct me.

 3       A.  So where did the term "parallel" come from?

 4       Q.  Well, I thought we were talking about

 5   communication -- you said 16 communication lines.  Even

 6   though you may have forgotten what I already know, I may

 7   have a little bit of understanding.  So I'm wondering if

 8   that's a parallel type of communication.  Whether this

 9   one is or not is immaterial.  But I'm trying to

10   understand how that might be commonly implemented.  And

11   of course, you've indicated that you're kind of a -- you

12   know, understand DSPs.  So I want to understand from you

13   what you understand it to mean.  Does that make sense?

14       A.  Okay.

15       Q.  Okay.  We need to start at a high level and

16   maybe drill down as needed.  At a high level, what do

17   you understand the differences to be between a serial

18   communication path or link and a parallel communication

19   path or link?

20           MR. DAS:  Objection, compound.

21           THE WITNESS:  So the -- in computers, we often

22   talk about serial and parallel buses actually --

23   sorry -- serial and parallel interfaces.  In fact, these

24   days, parallel interfaces are pretty rare.  But in

25   early -- you know, in the IBM PC over many years, there
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 1   would be both a serial and a parallel interface on it.

 2   And the distinction there is that the serial port has

 3   fewer wires and it manages to convey comparable

 4   information by sending successive data bits down the

 5   same wire, whereas in the parallel port, those data bits

 6   would be sent over separate wires all at the same time.

 7   BY MR. CRAIN:

 8       Q.  You asked me where I got the notion of parallel.

 9       A.  Yes.

10       Q.  Does that not seem to be more akin to what you

11   describe with respect to either one of the two buses

12   shown in the figure on page six?

13       A.  Yes.

14           MR. DAS:  Objection, form.

15   BY MR. CRAIN:

16       Q.  Okay.  So I think we're talking about the same

17   thing.

18           You mentioned USB as a type of serial interface.

19   Is that an accurate description?

20       A.  Yes.

21       Q.  Do you recall when USB first was introduced?

22           MR. DAS:  Objection, form.

23           THE WITNESS:  USB was -- is the -- is very much

24   the successor to the RS-232 port that was present on

25   many of the PCs of the '80s and '90s.  And my

�

0089

 1   recollection, USB appeared sometime between 1995 and

 2   2000.  That is -- that's when it would be, you know,

 3   something that you would actually have on a piece of

 4   equipment you would buy.

 5   BY MR. CRAIN:

 6       Q.  What about RS-232?  Do you have an understanding

 7   of when RS-232 was introduced?

 8       A.  RS-232 is, in technology terms, ancient.  So I

 9   don't know when it was introduced, but it could have

10   been the '50s or the '60s.

11       Q.  I think you indicated that USB replaced RS-232?

12       A.  Yes.

13       Q.  Why?

14       A.  There were various limitations to RS-232 which

15   were improved upon by USB.

16       Q.  What were some of those limitations?

17       A.  USB is faster.

18       Q.  Any others?

19       A.  Oh, yes.  USB allows more sophisticated

20   configuration of the device so that when you plug it in,

21   the computer can find out what the device is, which --

22   it was both -- USB is a much more complicated standard.

23   An RS-232 device was not well standardized.  So there

24   was no way that -- there was no nice industry standard

25   way that people producing RS-232 peripherals could allow
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 1   the devices they were connected to, to automatically

 2   identify what they were.

 3       Q.  Going back to the first reason you gave, faster,

 4   or speed, faster in what regard?

 5       A.  Higher data rates.  Able to transfer a large

 6   amount of data in the same amount of time.

 7       Q.  On USB versus RS-232?

 8       A.  Yes.  The RS-232 has a relatively low maximum

 9   bandwidth.

10       Q.  Do you have any understanding with respect to

11   data transfer rates or speeds in parallel interfaces?

12       A.  Yes.

13       Q.  Can you give me a frame of reference for a

14   parallel interface in comparison to what you've

15   described with USB or RS-232?

16           Let me help you further.  I'm trying to

17   understand how it may fit, relate, if at all.

18       A.  The difference between RS-232 and USB is -- the

19   reason the USB is faster is mainly due to improved

20   specification of the electrical characteristics, which

21   allow the voltages to change more rapidly without

22   becoming distorted.  If it weren't for that, USB would

23   not be intrinsically faster than RS-232.

24           Using those kinds of electrical specifications,

25   you could implement a parallel interface.  Typically,
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 1   the parallel interface would be -- would have intrinsic

 2   higher bandwidth, with a higher data rate for both

 3   cases.  So if we have a single electrical standard, we

 4   build a serial port, we build a parallel port, the

 5   parallel port is faster.

 6       Q.  Is that a general truth?

 7       A.  Yes.  Okay.  It's a rule of thumb.  Parallel

 8   port -- serial port, as I've said, covers a lot of

 9   different things.  Parallel port probably covers an even

10   wider range of things.

11       Q.  An even wider range.

12       A.  Um-hmm.

13       Q.  How so?

14       A.  Because you have to specify how you're going to

15   manage --

16           (Interruption.)

17           THE WITNESS:  You have a lot of choices of how

18   you're going to manage the parallel transfer of data.

19   BY MR. CRAIN:

20       Q.  Is it common to interface a serial connection

21   with a parallel interface?

22           MR. DAS:  Objection, form.

23           THE WITNESS:  They're different interfaces.

24   BY MR. CRAIN:

25       Q.  Okay.  I apologize for my overly simplistic --
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 1   but if I had an RS-232 wire.  Right?  And I had a

 2   parallel -- like a ribbon cable?  Is that a parallel

 3   type of connection?

 4       A.  A ribbon cable would be something you could use

 5   to carry the electrical signals from a parallel

 6   interface.

 7       Q.  Can you interface the parallel cable to the

 8   serial cable in some fashion?

 9       A.  You could build a device that converts between

10   them.

11       Q.  What would this device be?

12       A.  It would be a piece of electronics with a

13   parallel port on one side and a serial port on the other

14   and some circuitry in between to transfer the data

15   between them.

16       Q.  Are these off-the-shelf-type devices?

17       A.  Obviously, it depends on the particular choice

18   of parallel and serial port.  I know for a fact you can

19   get off the shelf, a device that converts between a USB

20   port and a so-called Centronics parallel printer port.

21       Q.  Is that a device that's available now or

22   sometime --

23       A.  It is.

24       Q.  Could you design such an interface yourself?

25       A.  Yes.
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 1       Q.  How hard would it be?

 2       A.  It's not something I would do every day.  It's

 3   not -- I mean -- well, that's interesting.  That

 4   depends.  I'd have to think about how to do it.  It

 5   wouldn't be that hard.  It wouldn't be -- you know, I

 6   would have to have a good reason to do it, but I could

 7   certainly do it.

 8       Q.  Okay.  Tell me how you would do it.

 9       A.  Well, you have one part of the circuitry which

10   is, you know, doing whatever is required of the serial

11   interface.  For instance, there is a -- you know, you

12   can buy chips that are specifically assembled to make

13   that easy, a so-called UART, U-A-R-T.  You could have

14   one of those to deal with assembling and disassembling

15   the information on the serial side.  You would then have

16   a bunch of pins that came out of that device.  You would

17   then have some kind of buffer and some control logic to

18   handle the parallel port.

19       Q.  When you say a buffer, you would need some type

20   of memory?

21       A.  It depends.  It would make it a lot more

22   complicated if you wanted to give it a memory buffer.

23   The easiest thing would be to have something where the

24   speed of communication was the same on both ports, the

25   serial and the parallel port.
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 1       Q.  Didn't you tell me generally that parallel ports

 2   are faster?

 3       A.  What I meant to indicate by that was they're

 4   potentially faster.  Any data port, you can run at less

 5   than its maximum rate.  But usually in design, the

 6   maximum rate is the most interesting -- is the thing you

 7   care about.

 8       Q.  I was going to say, I wouldn't think you would

 9   want to slow something down if you didn't have to.

10   Right?

11           MR. DAS:  Objection, form.

12           THE WITNESS:  I mean, all other things being

13   equal.  But that's -- in many cases, that's not the

14   primary design limitation.

15   BY MR. CRAIN:

16       Q.  Well, if I understood you correctly, I thought

17   you were saying that, well, you might ideally want them

18   to be at the same speed.

19       A.  Yeah.

20       Q.  Again, from a general perspective, a serial

21   connection may not be as fast as a parallel connection.

22   Is that fair?

23       A.  The maximum throughput, as imposed by the

24   interface, using the same electrical standards, would

25   be -- the parallel port would have a higher maximum
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 1   throughput capacity than a serial port.

 2       Q.  Would that have been true in 1994 as well?

 3       A.  Yes.

 4       Q.  So if there is a higher throughput on the

 5   parallel connection, how do you make it the same speed

 6   as the serial interface?

 7           MR. DAS:  Objection, form.

 8           THE WITNESS:  Well, it's the -- it's the maximum

 9   speed.  So, you know, you could build the interface such

10   that it was only able to transmit data up to the speed

11   of the slower of the two interfaces.  In fact, you know,

12   at some level, you would have to do that.

13   BY MR. CRAIN:

14       Q.  So if I was communicating the data across the

15   parallel interface into the serial interface, if I

16   understand what you're saying, I may have a larger

17   amount of data coming through the parallel interface.

18   How do I keep -- I want to say it's like a bottleneck or

19   it seems like it would crash or something.

20       A.  Um-hmm.

21       Q.  How do I get it into what I need for the serial

22   interface?

23           MR. DAS:  Objection, form.

24           THE WITNESS:  It's easy to imagine a

25   circumstance where you wouldn't be able to do that.  But
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 1   at the same time, I've described that such devices

 2   exist.  So there is this whole area of communications

 3   interfaces we haven't spoken about called handshaking,

 4   which is wires other than the ones we've discussed that

 5   are used to modulate the transfer of data.

 6   BY MR. CRAIN:

 7       Q.  What I'm trying to get back to was you had

 8   mentioned a buffer.  Would that be a way to do it, to

 9   buffer what's coming on the parallel so that I can read

10   that out on the serial?

11       A.  No.  That's not what I'm talking about.

12       Q.  I wasn't sure.  That's the reason I'm asking.

13   What was the purpose of the buffer that you referenced

14   earlier?

15       A.  The buffer is like these registers.  Like we've

16   got this single word coming in on a serial port.  We get

17   it coming out of the UART, we store it in the register,

18   and then that becomes -- that drives our parallel port.

19       Q.  Look back at page six.

20       A.  Yeah.

21       Q.  Again, I understand that this is a functional

22   block diagram.  I'd like your understanding, based on

23   your experience, as best you can ascertain it, for what

24   this document appears to disclose as of, I guess, 1990.

25           You pointed my attention to several smaller
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 1   lines with the diagonal lines through them.  Do you

 2   remember that?

 3       A.  Yes.

 4       Q.  And they have the numbers out beside them as

 5   well, such as 16.

 6       A.  Yes.

 7       Q.  Would you expect each of the communication links

 8   here that we see, these types of diagonal lines coming

 9   off the bus, to be the same type of interface as the

10   bus?  I don't know if I'm even asking that right.

11           MR. DAS:  Objection, form.

12           THE WITNESS:  It's not -- within the chip here,

13   it's not really -- I don't really -- I'm not sure what

14   you mean by "interface."

15   BY MR. CRAIN:

16       Q.  An overly simplistic here issue would be if we

17   were to consider one of these buses as a parallel type

18   of interface, would I expect any of these traces to any

19   of the functional blocks to be a serial interface?

20           MR. DAS:  Objection, form.

21           THE WITNESS:  It's possible.  I don't think it's

22   true, but it is possible there is some serial device in

23   here, but I don't see it.  The lines coming off the

24   program bus would not be -- I mean -- would not be

25   serial.
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 1   BY MR. CRAIN:

 2       Q.  I'm sorry?

 3       A.  The lines coming off the program bus or the data

 4   bus would not be serial.

 5       Q.  Hopefully, last question on this.  You said you

 6   didn't see any, but you seem to think that, well, I

 7   guess that's possible.

 8       A.  Yes.

 9       Q.  What would it look like if that were the case?

10           MR. DAS:  Objection, form.

11           THE WITNESS:  I was looking for a box, one of

12   these functional boxes that had one of these lines going

13   out that looks like it was a serial interface line.

14   BY MR. CRAIN:

15       Q.  How would it be represented, according to your

16   understanding, if it were a serial interface line?

17       A.  There are conventions for labeling these lines.

18   These little letters we see on the edge of the diagram

19   and elsewhere, they -- if you're looking at this, there

20   is a bunch of conventions that you'd know what they

21   mean -- you'd have a good idea what they mean.

22           In a classic serial interface, there is an RX

23   and a TX line for receive and transmit.

24       Q.  Right.

25       A.  I was looking to see if there are any pins
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 1   marked like that.  I don't see them.

 2       Q.  Dr. Ellis, has there been an occasion where you

 3   have been requested by someone to develop a DSP solution?

 4           MR. DAS:  Objection to form.

 5           THE WITNESS:  Yes.

 6   BY MR. CRAIN:

 7       Q.  Are you able to share with us who it was that

 8   approached you?

 9           MR. DAS:  I'm going to caution you not to get

10   into other people's confidential information.

11   BY MR. CRAIN:

12       Q.  To the extent it's confidential, that's fine.

13   Are you able to share that?

14       A.  I'm thinking of -- I mean, I'm thinking of

15   several consulting things, just because the way you

16   phrased it makes it sound like kind of a business thing.

17   That's the closest relevance.  But, you know, for the

18   purpose of the question -- I don't know.  What do you

19   want me to say?  Most often, when I'm developing things,

20   it's because I'm asking me to do it.

21   BY MR. CRAIN:

22       Q.  Okay.  Without -- let's try it this way, if we

23   can:

24           Without identifying any company or person --

25   outside person -- have you been approached and asked to
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 1   develop a DSP solution for someone else?

 2       A.  Yes.

 3       Q.  Without identifying the person, can you give me

 4   at least a description of the person or entity that made

 5   the request?

 6       A.  For instance, a small company trying to develop

 7   a product that will be responsive to certain kinds of

 8   sounds.

 9       Q.  Are you thinking of a specific instance when you

10   share that?

11       A.  I'm thinking of two at the moment.

12       Q.  When were those?

13       A.  Oh.

14           MR. DAS:  Objection, form.

15           THE WITNESS:  They're the most recent ones.

16   Like within the past couple of years.

17   BY MR. CRAIN:

18       Q.  Can you speak to the type of problem that you

19   were asked to solve with respect to the DSP solution

20   that you developed?

21           MR. DAS:  Objection, form.  Also caution you not

22   to get into confidential information.

23           THE WITNESS:  Thank you.

24           My current research is about sound processing.

25   So it's those kinds of problems, recognizing or
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 1   processing sound.

 2   BY MR. CRAIN:

 3       Q.  Is this through LabROSA?

 4       A.  Yes.  I mean -- is it through LabROSA?  No.

 5   It's my independent consulting, the ones I'm thinking

 6   about.

 7       Q.  Oh, okay.

 8           Were you compensated in each of these two

 9   instances you're thinking of?

10       A.  One of them, I haven't completed, and I have not

11   received any compensation.  The other one, I think I

12   was -- I think I have some equity.

13       Q.  Again, what -- I'd like to understand the scope

14   of what you're trying to do.  So can you explain that to

15   me, to the best of your ability.

16       A.  What do you mean?

17           MR. DAS:  Objection, asked and answered.

18   BY MR. CRAIN:

19       Q.  The scope of what you are trying to develop or

20   solve.

21           MR. DAS:  Objection, asked and answered.  Again,

22   I would caution you not to get into confidential

23   information.

24           THE WITNESS:  Okay.  It would -- maybe it would

25   be easier to have these questions if I could think of
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 1   one where there was no confidentiality involved.

 2   BY MR. CRAIN:

 3       Q.  Is there one you can think of?

 4       A.  Sure.

 5       Q.  Okay.  Which one?

 6       A.  I'm thinking about some work I did -- this time,

 7   through LabROSA -- for the -- a government project where

 8   we were trying to recognize a particular tone in a

 9   signal, in an audio signal.

10       Q.  Did you design a digital signal processor to do

11   that?

12       A.  No.

13       Q.  Have you ever designed a digital signal

14   processor?

15       A.  Again, it depends what you call a digital signal

16   processor.  I haven't ever designed anything like these

17   kinds of -- what I would call a DSP chip.

18       Q.  Or could we say hardware even?  Would that be an

19   accurate --

20           MR. DAS:  Objection, form.

21           THE WITNESS:  No.

22   BY MR. CRAIN:

23       Q.  Why not?  What's wrong with hardware?

24       A.  Well, because a system -- a digital signal

25   processing system always comprises hardware.  Right?  So
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 1   there is -- and there is the -- you know, it also

 2   comprises software, but the software doesn't do anything

 3   without the hardware that it runs on.

 4       Q.  Have you ever designed DSP hardware?

 5       A.  Let me think of a good example then.

 6       Q.  Before you do, let me ask you this:  This may

 7   help us.  Have you ever designed DSP software?

 8       A.  Yes.

 9       Q.  Of the two, is there one that you've done more

10   of?

11       A.  Yes.

12       Q.  Which?

13       A.  Software.

14       Q.  Is DSP software more of your area of expertise?

15       A.  Yes.

16       Q.  I did interrupt you a minute ago.  So let's

17   circle back to that.  I think I was asking you, could

18   you think of any instances where you had developed DSP

19   hardware.  Isn't that what I was asking and you were

20   thinking about?

21       A.  Yes.

22       Q.  So let me ask you the question.  Can you think

23   of any instances when you developed DSP hardware?

24       A.  Yes.  I'm thinking of one.  I mean, like I say,

25   any DSP solution involves hardware.
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 1       Q.  Okay.  Is one the total that you can think of

 2   right now?

 3       A.  Well, no.  Any of them.  Right?  I mean -- but

 4   it just depends on what -- how involved is the design of

 5   the hardware.

 6       Q.  Well, let's talk about it in the context of what

 7   we see in Figure 6 (sic).

 8       A.  Um-hmm.

 9       Q.  Now, these are functional block diagrams; but if

10   I understand it correctly, it relates to a chip.

11       A.  Yeah.

12       Q.  Can we call it hardware?

13       A.  Yes.

14       Q.  Have you had instances where you designed

15   hardware in a similar fashion to what we see on page six

16   of Exhibit 15?

17           MR. DAS:  Objection, form.

18           THE WITNESS:  No.

19   BY MR. CRAIN:

20       Q.  When you say "no," are you able to think of any

21   instance when you engaged in the design or development

22   of hardware for a digital signal processor chip in a

23   similar fashion to what we see on page six of Exhibit 15?

24           MR. DAS:  Objection, form.

25           THE WITNESS:  So I understand your question to
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 1   mean work that would involve drawing a diagram like

 2   this, but a new one, as part of the design.  And in that

 3   case, I have not.

 4   BY MR. CRAIN:

 5       Q.  Have you ever created a design for a DSP chip?

 6       A.  No.  That's a very specialized activity.

 7           MR. CRAIN:  Let's go off the record.

 8           THE VIDEOGRAPHER:  We're off the record at

 9   12:23 p.m.

10           (Lunch recess taken from 12:23 to 1:18.)

11           THE VIDEOGRAPHER:  We're back on the record.

12   The time is 1:18 p.m.

13   BY MR. CRAIN:

14       Q.  Dr. Ellis.

15       A.  Hi.

16       Q.  During your lunch break, did you have an

17   opportunity to speak with QSC's counsel?

18       A.  I did.

19       Q.  Did you consult or confer with QSC's counsel

20   during the break regarding the substance of any

21   testimony you've given so far today?

22       A.  No.

23       Q.  Did you consult with QSC's counsel during the

24   break regarding the substance of any testimony that may

25   be anticipated to be given by you today?
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 1       A.  No.

 2       Q.  Did QSC's counsel, during the break, suggest to

 3   you the manner in which any questions should be

 4   answered?

 5       A.  No.

 6       Q.  Earlier today, we were talking about the TMS320

 7   DSP.  Do you recall that?

 8       A.  Yes.

 9       Q.  I believe you own such TMS320, the C25?

10       A.  Yes.

11       Q.  Is the TMS320 DSP, like we see in Exhibit 15,

12   the state of the art, according to your understanding,

13   with respect to DSPs?

14           MR. DAS:  Objection, form.

15           THE WITNESS:  Certainly not.

16   BY MR. CRAIN:

17       Q.  Why not?

18       A.  Well, it's -- this is a device from the late

19   '80s.

20       Q.  Okay.  Well --

21       A.  So you said if there was something that I

22   remembered, I should tell you about it?

23       Q.  Oh, yes.  Okay.  You were anticipating that I

24   was going to tell you something.  I was going to ask you

25   that.  I forgot.  So thank you.

�

0107

 1       A.  You know, just before the break, we were talking

 2   about this block diagram on page six, I think it was.

 3   You were asking me, "Have you ever designed one of these

 4   yourself?"  And I said, "No, it's a very specialized

 5   thing."  This is the domain of digital VLSI, which is

 6   not my particular area.  Because in order to design one

 7   of these, you would need then a whole infrastructure to

 8   go out and manufacture it, which means somebody etching

 9   silicon chips somewhere.  People in my department do it,

10   but I don't.

11           However, I then remembered that I've recently

12   had some experience which is actually very similar to

13   this.  I teach signal processing, and I'm very

14   interested in the ways that people can understand it.

15   One of the things that I've found that is helpful in

16   having people understand signal processing is to have

17   something that responds immediately.  This is the kind

18   of thing that DSP chips were initially developed to be

19   able to do.  It turns out, these days, you don't

20   actually use a DSP chip at all.  I've been able to do a

21   lot of work like this just running on my regular laptop,

22   the stuff like that on my website.

23           But I've also been interested in the educational

24   power of things that you can hold and build, because

25   that's -- there is a whole trend going on at the moment
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 1   which seems very powerful to me.  So I've been looking

 2   for something like this that I can use in that context

 3   to give people -- give my students an opportunity to

 4   work with basic DSP operations and have something that

 5   works in real time that's a small little device they can

 6   run by themselves.

 7           So I've been experimenting with an FPGA chip.

 8   These are relatively recent developments, so they've

 9   only relatively recently become affordable.  And instead

10   of having to do a design like this and then send it out

11   to some fab, fabrication, to have it made in silicon,

12   they have a set of -- a very large collection of

13   individual gates with some mechanism for electrically

14   connecting the gates.  And you can do basically the same

15   things you would do if you were designing a DSP chip,

16   but you don't need a fabrication.  You can just download

17   it onto this FPGA and you can try it out.  And I've been

18   experimenting with some signal processing systems using

19   that.

20       Q.  When did you start doing that?

21       A.  I think -- I think within the past two years.

22       Q.  This sounds at least somewhat similar to the kit

23   that you used to do -- and you mentioned yesterday --

24   with a Class AB amplifier.  Is it kind of like that?

25   Did you have a kit and you can make it -- configure it
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 1   the way you want it?

 2       A.  It's not like that.

 3       Q.  I'm sorry.  I don't mean to insult you.

 4       A.  No, it's much more like -- that's the amazing

 5   thing about it.  It's much more like actually full-up

 6   VLSI hardware design.

 7           Now, in the late '80s, VLSI hardware design was

 8   a very difficult thing to do.  Because I don't know --

 9   you know, these chips had tens of thousands of

10   individual gates.  And that was the point at which, you

11   know, it was like, well, a single design that can

12   actually go and individually assign tens of thousands of

13   individual gates, but, you know, it's really hard.

14           Since then, the field of VLSI has developed a

15   set of design tools where you have a hierarchical way of

16   specifying the sets of gates that are being used.

17   That's how you would design the chip.  In fact, there

18   are these standard languages, like Verilog and VHDL,

19   which are used for specifying the layout of a chip in

20   terms of gates through a set of design files.  And you

21   use the same design language for FPGAs.  So that's what

22   I've been working with.

23       Q.  Are you writing some type of software that --

24   let me back up just a second.  FPGA?

25       A.  Yes.
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 1       Q.  Stands for, again?

 2       A.  Field-programmable gate array.

 3       Q.  And I know you said it, so I'm sorry to have to

 4   go back and ask more about it.  But how do you actually

 5   program the gate array?  Is it through some type of

 6   software configuration?

 7       A.  It uses -- it involves software.  So you have

 8   the board containing the FPGA.  It has -- actually, this

 9   one, the one I'm using, has a USB port on it.  So you

10   connect it to the USB port of the host computer.  The

11   host computer is running these design tool software

12   applications, which is a standard way of designing

13   large-scale digital systems now and basically for the

14   last 20 years at least.  And you -- in that software,

15   you type in the files that describe your design.

16       Q.  Okay.

17       A.  But the reason that I wanted to mention it is

18   because what happens then is it will -- there are

19   various ways you specify it, but mostly just typing in

20   text into data files.  It then draws pictures which look

21   like this.  Because that's what -- that's what you're

22   specifying.

23       Q.  Once you write these text files -- into your

24   laptop?

25       A.  Yes.
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 1       Q.  That's connected by a USB connection to the

 2   FGPA --

 3       A.  FPGA --

 4       Q.  Can we call it a chip?

 5       A.  Sure.

 6       Q.  How does the instructions that you write become

 7   implemented in the actual chip?

 8       A.  The instructions that you're writing are

 9   specifying how to connect together units.  Basically, at

10   some level, you're just saying what each of the arcs --

11   each of the lines are on a diagram like this.  Now,

12   obviously, this is a high-level view; that each of the

13   boxes could then be blown up, and you would have a bunch

14   of lines inside there.  Until you get down to the lowest

15   level, which would be the individual logic elements.

16       Q.  Right.

17       A.  That's exactly how these things work.  You have

18   one file which will define a particular block.  You

19   know, at some level, you're going to bottom out in these

20   files that place individual gates.  There is some level

21   of abstraction there, because again, it's trying to make

22   design easy.  But you've got that level of control.

23           Then you write files that reference those things

24   and specify how they're connected together.  Then you

25   can write files that reference the already encapsulated
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 1   things.  You can keep doing it.  That's why it's

 2   called -- VHDL is one of the languages.  It's called

 3   VLSI hierarchical description language.

 4       Q.  Now, again -- this is all very interesting.  My

 5   question to you about this is once you program the text

 6   files --

 7       A.  Yes.

 8       Q.  Can we call that software or is that not

 9   software?

10       A.  It's not -- it looks like software, because

11   you're typing in some text files to make a device do

12   something, but it's so different from programming.

13       Q.  Right.  Because -- sorry?

14       A.  It's just different.

15       Q.  So when these text files are communicating from

16   your laptop over the USB connection into the actual

17   chip, is there some type of processor or controller that

18   receives that and says, oh, okay, so I need to implement

19   whatever instructions is received?

20       A.  No.  The -- so the text -- okay.  I said it was

21   different.  You can think of the text files as

22   describing where the wires go.  Right?  There is a bunch

23   of gates on the chip, a large number of gates, like a

24   million.  From the user's point of view, I can ask any

25   of these gates to be connected together.  Of course,
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 1   that would be very difficult.  But the software is

 2   clever enough to hide the limitations until you bump up

 3   against them.

 4           So there is design software which takes your

 5   specification of what you want to connect together,

 6   knows about, you know, what's in the chip, and figures

 7   out a -- the set of data, which then gets basically

 8   written into a set of registers on the chip, which then

 9   basically switch these things so the gates are connected

10   together according to your specification.

11       Q.  Is the chip that receives these instructions

12   making new physical connections on the chip?

13       A.  They're electrical switches.  But the point is

14   that it's -- it's analogous to the EPROM simulating the

15   ROM.  This is like these electrical connections

16   simulating what would happen if you actually taped out,

17   as it's called, and got a chip manufactured.

18       Q.  And you've never done this other than within the

19   last two years.

20       A.  No, that's right.  Well, these -- these devices

21   have come down a lot in cost.  So I have never had

22   access to them before.

23       Q.  Did I understand you to say that your design --

24   the purpose -- did I understand you correctly to say

25   that the purpose that you have in using these devices is
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 1   largely educational?

 2       A.  That's my motivation.

 3       Q.  Well -- and so you've not implemented one that

 4   has resulted in the manufacture of a device, for example.

 5           MR. DAS:  Objection, form.

 6           THE WITNESS:  No, I haven't.  That's, you

 7   know -- that would be a nice thing to be able to do in

 8   academia, but it's not that common.

 9   BY MR. CRAIN:

10       Q.  What's not that common?

11       A.  You know, to have the work that you do as an

12   academic turn into some kind of commercial device.

13       Q.  Does Columbia not have a tech transfer office?

14       A.  Oh, yes.  Of course.

15       Q.  Are inventions that people at Columbia come up

16   with not commercialized through that text transfer

17   office?

18       A.  Some are.

19       Q.  So, in fact, it does happen.

20       A.  I said it wasn't very common.

21       Q.  But it happens.

22       A.  Of course.  I didn't say it was impossible.

23       Q.  Have you ever had an invention go through the

24   tech transfer office?

25       A.  Yeah.
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 1       Q.  Has one ever been commercialized and been part

 2   of a business that was spun out of the tech transfer

 3   office?

 4           MR. DAS:  Objection, form.

 5           THE WITNESS:  I've had a couple of patents that

 6   have been licensed, so I believe.

 7   BY MR. CRAIN:

 8       Q.  What do you mean, so you believe?

 9       A.  That's what I've been told.

10       Q.  Do you know if they're the patents that are

11   listed on your CV?

12       A.  They probably are listed on my current CV.  I

13   believe they're listed on my current CV.

14       Q.  But not the CV that we have as an exhibit from

15   yesterday?

16       A.  That's right.  Well -- that's right.

17       Q.  What made you remember this --

18       A.  Because it was -- you know, you were asking me

19   about these diagrams, and it's like, yeah, for sure,

20   I've never taped out a chip.  But it was like, oh, wait,

21   but there is something relevant here.  That's why I

22   didn't think of it immediately.  Right?  Because it's

23   not the exact same thing you were asking about.  Have I

24   ever been a DSP chip designer?  No, I've never worked in

25   a company like that.
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 1       Q.  So the closest you've ever been to a DSP chip

 2   designer is the experience of FPGA --

 3       A.  Yeah.

 4       Q.  -- design?

 5       A.  But, you know, I thought that was nice to

 6   introduce, because actually, that's what a

 7   contemporary -- I'm using the same software tools or

 8   tools which look very similar -- no, I'm using the same

 9   specification language that today's chip designers use.

10       Q.  When you use this phrase, "today's chip

11   designers," who are you referring to?

12       A.  People working in industry.  You know, companies

13   like Intel that create new chips for people to use in

14   devices.

15       Q.  Are you saying that the way Intel or a company

16   like Intel designs their chips is exactly what you're

17   doing with this FPGA --

18       A.  It's the same specification language.  In the

19   same way -- what they're working at would be much

20   larger-scale projects, but it's the same basic process,

21   yes.

22       Q.  I'm not sure I follow you with respect to what

23   you mean when you say "same specification language."

24   That sounds like software, but I don't think that's what

25   you mean.  Or is it more analogous to we're speaking
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 1   English language?

 2       A.  No, no, no.  It's a machine readable

 3   specification.

 4       Q.  Oh, it is.  So it sounds like it is more akin to

 5   software then.

 6       A.  That's the state of the art in -- so let's try

 7   and imagine what a -- someone designing a chip, what

 8   they actually do.  They could solder things together.

 9   Well, obviously, you can't do that on a silicon chip.

10   It's too small.  You could draw out the masks, but then

11   go into some photo lithography process to make the chip

12   through etching, et cetera.  That's how it was done in

13   the 1970s and 1980s.  You could have some software tools

14   that generate those masks that then -- I guess that

15   was -- maybe hand drawing would be a 1970s technique.

16   Software tools to generate those images would be a 1980s

17   technique.  Or you could allow computers to take on some

18   of the burden of having to decide each of those

19   decisions of where the traces and doping goes, and you

20   just -- now you can specify it at a more abstract level,

21   to say okay, I want some gates and some latches, and I

22   want them connected together in this topology; but I'll

23   let you, my software tool, decide for me where to put

24   them.  This is called CAD, computer-aided design, for

25   VLSI.  That's how it's been for 20 years or so.
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 1       Q.  Is that the state of the art for chip design

 2   now?

 3       A.  That's the -- what industry does, yeah.

 4       Q.  Would it be true that at least one difference

 5   between what a company like Intel may be doing in their

 6   chip design as opposed to someone using --

 7       A.  FPGA?

 8       Q.  Thank you.

 9           -- is that you're constrained by what may be

10   available on the chip or is that the --

11       A.  Yes.

12           MR. DAS:  Objection, form.

13           THE WITNESS:  Any designer is constrained by

14   some kind of resource limitation.  That's engineering.

15   If I'm designing to an FPGA, then there is a finite

16   number of gates on the particular FPGA I'm using.  If

17   I'm designing a chip, then there is a finite number of

18   gates that can fit on whatever size chip I decide to

19   use.  I potentially have the option to make large or

20   small chips.  There is not a limit on how large a chip

21   you can make.

22   BY MR. CRAIN:

23       Q.  Is there anything else about this that you want

24   to share with us before we get back to --

25       A.  No.
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 1       Q.  In clarifying this, I still believe I understand

 2   that you've not had the occasion to design a hardware

 3   DSP chip.

 4       A.  That's right.  But I'm saying this is -- you

 5   know, it's not like I have no conception or no

 6   experience -- no relevant experience.

 7       Q.  Well, I understand.  With the exception of the

 8   recent advent of FPGA chips, you've not had the

 9   opportunity to design a DSP chip hardware.

10       A.  That's correct.

11       Q.  But thank you.  That's helpful.

12           I think where I had left off, or what I was

13   starting to ask you about, was about whether the TMS320

14   DSP that's described in Exhibit 15 is currently the

15   state of the art.

16       A.  Oh, that's right.  Yes.

17       Q.  So let me ask you, then we'll get back to that.

18   Is the TMS320 digital signal processor, as described in

19   Exhibit 15, the current state of the art in digital

20   signal processors, according to your understanding?

21       A.  I'm sure it isn't.

22       Q.  Could you explain the basis of your conclusion.

23       A.  Well, the reason I'm sure is because there has

24   been a significant advance in technology, particularly

25   this kind of chip technology, since the time of this
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 1   document.  I mean, that's one -- one reason.

 2       Q.  Are you aware of any others?

 3       A.  Well, other -- I mean, I know -- you know, I

 4   know of some of the subsequent chips in the TMS320

 5   series that replaced this one.

 6       Q.  And you mentioned some advances.

 7       A.  Yes.

 8       Q.  Are you able to speak to any of those advances

 9   that you have familiarity with?

10       A.  I mean, the events I'm talking about are just

11   basically primarily advances in chip manufacture that

12   increase the number of gates and the speed -- the

13   switching speed that you can achieve in large-scale

14   integrated chips.

15       Q.  What are some of the advantages that these

16   advances provide for users of DSP chips?

17       A.  They can -- the problems that the chip can solve

18   become faster.  So the time of this chip and the time of

19   the work we're talking about, DSP chips were beginning

20   to -- were beginning to be used in audio.  Because at

21   that time, it was pretty hard to process audio on a

22   conventional computer, nay impossible.  But the

23   additional speed afforded by the special purpose

24   hardware in a DSP chip would mean that you would be able

25   to do something like simulate a particular concert hall
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 1   in real time using a DSP system.

 2       Q.  It says concert hole in the transcript.  You

 3   mean hall.

 4       A.  Hall.

 5           Now, what's interesting -- that's why I was

 6   interested in it at the time -- what's interesting since

 7   then -- although it was -- it wasn't that pleasurable to

 8   use, so a lot of the work I've done has been still

 9   running in software on computers and sacrificing the

10   realtime aspect, because for me, my interests led to,

11   well, what can the algorithms do.  I'll let someone else

12   worry about how to make it run fast enough to run in

13   real time.

14           As I mentioned, I've recently been increasingly

15   interested in the problems of teaching signal

16   processing.  To my delight now, that kind of software is

17   actually -- because computers have gotten that much

18   faster -- the same software is now able to do very nice,

19   sophisticated digital signal processing operations

20   without the need for a special DSP chip.

21           DSP chips have continued to become faster and

22   more powerful.  What that's meant is that they've moved

23   on from applications in audio to more demanding

24   applications in things like radios and video.

25       Q.  What's the first instance that you are
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 1   personally aware of, of the use of a digital signal

 2   processor in an audio application?

 3       A.  We mentioned the Speak & Spell.  That's a nice

 4   starting point.  Like I say, I think there are earlier

 5   ones.  I have this memory of this speed control system

 6   that was from the early '70s.

 7       Q.  Moving forward from the Speak & Spell, would you

 8   walk through the ones that at least today, as you sit

 9   here, that you can recall.  And as you think of your

10   answer, Speak & Spell, I think you said earlier, was mid

11   '70s?

12       A.  Yes.  That's my belief.

13       Q.  Okay.

14       A.  You know, some of the -- in the late '80s, I was

15   interested -- I was particularly interested in music and

16   in -- you know, music production, music studio practice.

17   As someone with a technological bent, I was interested

18   in studio processing gear.  That was the time at which

19   digital audio signal processing was moving into music

20   recording studios.

21       Q.  What I'm trying to understand -- let me ask my

22   question again to see if it changes what you want to

23   share as a response -- I'm trying to understand from you

24   any devices or specific applications -- you mentioned

25   like the Speak & Spell.  That's a device.  Right?
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 1       A.  Yeah.

 2       Q.  I'm trying to understand if you have any

 3   familiarity with other devices that --

 4       A.  So --

 5       Q.  Let me get my question.  I know you're ready to

 6   go.

 7           -- that use a DSP in audio application.

 8           MR. DAS:  Objection, form.

 9           THE WITNESS:  So I mentioned studio gear.  So

10   the kinds of things you would have in a studio would be

11   things like delay lines and reverberators.  So digital

12   versions of those.

13   BY MR. CRAIN:

14       Q.  Do you recall any particular brands or models of

15   such devices?

16       A.  I'm thinking about the Lexicon.  Lexicon made a

17   digital reverberator.  They made a series of them.  I

18   don't remember when the first one was, but I think it

19   was in the mid '80s, that was very well renowned.

20       Q.  So we've gone from '75 to the mid '80s.

21       A.  Yeah.  So now we're switching from things I know

22   about as a student of the history of signal processing

23   to things that I have direct personal memory of.

24       Q.  Okay.  So you understand, we've been talking

25   about kind of this DSP revolution.
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 1       A.  Yeah.

 2       Q.  I'm trying to understand this revolution from

 3   what you had shared earlier, how it started and some of

 4   the various things we've talked about.  So really what

 5   I'm trying to get to now is how did this revolution grow

 6   and change to where we are now?  That's why I asked you

 7   about the -- whether or not this TMS320 is the state of

 8   the art now.  You've told me it's not, things have

 9   changed.  So now what I'm trying to get to is your

10   understanding, recollection, prior experience, with

11   respect to maybe devices along that revolution.  Okay?

12   So let me ask you the question.

13           Again, what devices do you know about or perhaps

14   have had personal experience about that use a DSP in an

15   audio application during this digital revolution that

16   we've been talking about?

17           MR. DAS:  Objection, asked and answered.

18           THE WITNESS:  So I mean --

19   BY MR. CRAIN:

20       Q.  Well, let me speak to the objection.  To the

21   extent that you've not shared one.  If you've exhausted

22   your information, that's fine.  I'm not asking you to go

23   back and re-cover any that you've already shared.

24       A.  Oh, you know what?  Lexicon was, you know, a

25   major player in -- oh, no.  There is -- there is --
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 1   there is a device in the studio called a harmonizer.

 2   Eventide was a company that manufactured the harmonizer.

 3   And the harmonizer will take audio input and produce a

 4   simulation of someone singing in harmony or multiple

 5   instruments playing in harmony.  I want to say that

 6   those are also things that were emerging in the mid

 7   '80s.

 8           Most of these devices had analog precedence.  So

 9   when I talk about the digital -- DSP revolution, it's

10   the replacement of analog implementations with DSP-based

11   implementations of these things.

12           MR. DAS:  Dr. Ellis, you're tending to swallow

13   the last couple of words that you're saying.

14           THE WITNESS:  Sorry.

15   BY MR. CRAIN:

16       Q.  How quickly did this DSP revolution occur that

17   involved the replacement of analog implementations with

18   DSP-based implementations?

19           MR. DAS:  Objection, form.

20           THE WITNESS:  It's pretty difficult to draw

21   boundaries on it.  Right?  It's spreading through

22   different application areas, as I've discussed.

23   BY MR. CRAIN:

24       Q.  Why is it difficult to explain?

25       A.  Just it's difficult to draw a boundary.  Like
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 1   well -- I guess, when there is no longer any analog

 2   processing, that everything that could have been

 3   replaced by the digital domain processing has been

 4   replaced, then we can say it's over.  And we may be

 5   getting close to that now, but probably not.

 6       Q.  Why is it taking so long?

 7       A.  One obvious reason is because you require, you

 8   know, the digital technology to be a preferable

 9   solution, meaning in particular a cheaper solution.  And

10   that depends on the technology.  The technology becomes

11   cheaper.

12       Q.  So there are times when a DSP solution is not

13   cheaper than an analog solution with respect to audio?

14           MR. DAS:  Objection, form.

15           THE WITNESS:  There certainly have been times.

16   BY MR. CRAIN:

17       Q.  Help me understand one or more of those times.

18       A.  So let's say in 1985, I could maybe buy a

19   Lexicon digital reverberator probably for several

20   thousand dollars, or I could buy an analog spring reverb

21   for maybe $50.

22       Q.  Well, I'm asking you more from the

23   manufacturer's viewpoint.  You're sharing with me the

24   retailer.  I was presuming that you were speaking to it

25   from the creator, the designer's perspective, but I
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 1   don't think you are.

 2           MR. DAS:  Objection, form.

 3   BY MR. CRAIN:

 4       Q.  Am I mistaken?

 5       A.  I was explaining it.  I was illustrating it from

 6   the consumer's point of view.

 7       Q.  Right.  But I mean --

 8       A.  But there is no difference between that --

 9   engineering is about can we make something useful, at a

10   price that people want it.

11       Q.  What I was trying to understand from you is the

12   digital revolution that you're talking about maybe is

13   nearly complete where the replacement of an analog

14   solution to a DSP solution can be accomplished.  It

15   sounds like there is still analog applications that have

16   not been so replaced for one reason or another.  Did I

17   understand that correctly?

18           MR. DAS:  Objection, form.

19           THE WITNESS:  I mean, like I say, there probably

20   are some.  I'm not thinking of any specific ones.  But,

21   you know, like ten years ago, full digital processing

22   for video systems would be very high end.  Now it's more

23   commonplace.  Now it's ubiquitous.

24   BY MR. CRAIN:

25       Q.  What do you attribute that to, over the last ten
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 1   years, for video?

 2       A.  I mean, okay, ten years isn't actually long

 3   enough.  Let's say 15 years.

 4       Q.  Well, whatever time it is.

 5       A.  Yeah.  It's the increasing speed and capacity of

 6   the digital devices.  You know, I'm not sure that the

 7   concept of a DSP chip is as important as it was at the

 8   time that we're talking about here, because as I've

 9   said, general purpose chips have become so fast and so

10   powerful that they can do -- we can do many of these

11   things without special purpose hardware.  But certainly

12   on the leading edge of things like video processing, you

13   will still have special purpose hardware that's doing

14   digital signal processing functions.

15       Q.  So, 15 years ago, or for example, back when the

16   TMS320 --

17       A.  Which is 25 years ago.

18       Q.  Twenty-five years ago.

19           I think you said one of the advances in DSP

20   since the TMS320 is speed.

21       A.  Yes.  The biggest advance was the switch to

22   floating point, actually.

23       Q.  So DSPs today can do more than the TMS320 DSP?

24       A.  Yes.

25       Q.  Then, would we likewise be safe in understanding
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 1   that the TMS320 DSP could do more than the DSP of ten

 2   years earlier than that?

 3       A.  The TMS320C25 was significantly more powerful

 4   than the TMS320C10, which was the preceding generation.

 5       Q.  Really?  Okay.

 6           So you've given me a reference point here.  I'm

 7   just going to use C10 and C25.  We're talking about the

 8   TMS320.  Okay?

 9           When I only had the C10, could I do as much

10   digital signal processing with it as compared to what I

11   could be able to do if I had the C25?

12           MR. DAS:  Objection, form.

13           THE WITNESS:  You know, it's like -- we're

14   being -- we're being a little bit fuzzy about what --

15   how we measure the quantity of digital signal

16   processing.  The C25 would be able to process a larger

17   amount of data in the same amount of time.

18   BY MR. CRAIN:

19       Q.  So would that allow me to accomplish more

20   functions?

21       A.  Yes.

22           MR. DAS:  Objection, form.

23   BY MR. CRAIN:

24       Q.  Okay.  While you've got that TMS320 document,

25   turn back to the functional diagram, please.
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 1       A.  Yes.

 2       Q.  According to your understanding -- and if you

 3   need to look anywhere else in the documents, please

 4   do --

 5       A.  Okay.

 6       Q.  -- what type of interfaces does the TMS320 -- we

 7   can talk about the C25 since that seems to be the one

 8   that you have great familiarity with -- so my question

 9   is, what type of interfaces does the TMS320C25 support,

10   according to your understanding?

11           MR. DAS:  Objection, form.

12           THE WITNESS:  What kind of interfaces?  You

13   know, the way we're using interfaces is more a property

14   of the computer system.  The processing chip is the

15   hardware computer system, but there are typically a

16   number of other parts around it.  The interface is, in a

17   sense, like an RS-232 or a USB port, would, particularly

18   at this time, be provided by other chips that were part

19   of the computer system.

20   BY MR. CRAIN:

21       Q.  What does that mean?

22       A.  That if you wanted to build a TMS320C25 system,

23   you could put whatever interfaces on it you wanted.

24       Q.  So according to your understanding, does it

25   support a serial interface?
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 1       A.  It would be very easy to build one with a serial

 2   interface.

 3       Q.  Tell me how you would do it.

 4       A.  You would add a serial interface chip to the

 5   design.

 6       Q.  What is a serial interface chip?

 7       A.  It's a chip that allows -- supports -- drives,

 8   you know, a serial interface standard.

 9       Q.  Can you identify any by name?

10       A.  Yes.  I recently had cause to use a MAX232.

11   This is a contemporary chip that wasn't available at the

12   time.  But it's a chip for interfacing between logic

13   levels inside a computer, and the particular voltage

14   levels used in RS-232, which are higher voltages than

15   are used within a computer.

16       Q.  For purposes of this specific discussion, let's

17   constrain our time to around the time of the TMS320C25.

18       A.  Right.

19       Q.  Late '80s, early '90s.  I mean, I think the

20   document is dated November 1990.

21       A.  Yeah.

22       Q.  Is that an adequate time for you?

23       A.  Sure.

24       Q.  So if you were using the chip at that time, the

25   TMS320, would it have supported a serial interface?
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 1       A.  It would be easy to build systems, based on this

 2   chip, that had a serial interface.

 3       Q.  I want to talk about the systems that would be

 4   easy to build.

 5       A.  Yeah.

 6       Q.  In the time frame of when the TMS320C25 was

 7   available.

 8       A.  By the way, you asked me earlier about

 9   applications.  I did not finish listing all the

10   applications.  One that we might want to include is, of

11   course, digital hearing aids -- digital signal

12   processing in hearing aids.

13       Q.  Why do we want to include that?

14       A.  Because one of the references I use in my

15   statement is -- describes such a system.  Also, it's

16   been -- it's of huge impact -- it's been of huge impact

17   to the millions of people around the world who have

18   hearing loss.

19       Q.  So applications for what exactly again?

20       A.  For digital audio signal processing.  For DSP

21   chips used in audio.

22       Q.  Oh, okay.  Was that with respect to the TMS320?

23       A.  No.  In hearing aids, they're typically custom

24   chips.

25       Q.  Why is that?

�

0133

 1       A.  Hearing aids are a very demanding application

 2   where you need -- you need the greatest possible

 3   efficiency.  You can't really afford to use a chip

 4   that's been designed -- that's been specified for

 5   anything other than being used in a hearing aid.

 6       Q.  I still don't understand why -- give me just a

 7   second.  Why not?  I still don't understand why.

 8           MR. DAS:  Objection, form.

 9           THE WITNESS:  Why what?

10   BY MR. CRAIN:

11       Q.  Let me read it back.  Where you need the

12   greatest possible efficiency.  You really can't afford

13   to use a chip that's been designed -- specifically

14   designed for anything other than being used in a hearing

15   aid.

16       A.  Yes.

17       Q.  Why not?

18       A.  So the hearing aid application has extreme

19   requirements in terms of size, in terms of power budget.

20   So those are the things that -- you have no flexibility

21   in your design to waste on making the chip larger than

22   you need it to be or making it use more power than you

23   need it to use.

24       Q.  Why is power of grave concern?

25       A.  Because the hearing aid is going to run off of
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 1   battery, and you want to make the battery last as long

 2   as possible and/or be as small as possible.

 3       Q.  Size is obviously crucial because of the

 4   application of where a hearing aid is installed.

 5       A.  Yes.

 6       Q.  Have you ever designed a DSP for a hearing aid?

 7       A.  No.

 8       Q.  Have you ever had occasion to work with a DSP

 9   for a hearing aid?

10       A.  I haven't worked at that level.  Some of the

11   work that I've done, some of the research that I've

12   done, has been motivated by hearing aid type

13   applications.  I've interacted with people in hearing

14   aid companies.  But again, that's -- the actual dealing

15   with the chip, itself, is specialized and not something

16   I've been involved in.

17           MR. CRAIN:  Let's go off the record.

18           THE WITNESS:  Okay.

19           THE VIDEOGRAPHER:  This is the end of Media

20   No. 2 in the deposition of Dr. Daniel Ellis.  The time

21   is 2:03 p.m.  We are now off the record.

22           (Recess taken from 2:03 to 2:18.)

23           THE VIDEOGRAPHER:  This is the beginning of

24   Media No. 3 in the deposition of Dr. Daniel Ellis.  The

25   time is 2:18 p.m.  We are back on the record.
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 1           MR. CRAIN:  Thank you.

 2   BY MR. CRAIN:

 3       Q.  Dr. Ellis, did you have an opportunity to speak

 4   with your attorneys during the break?

 5       A.  Yes.

 6       Q.  Did you speak with your attorneys about your

 7   testimony?

 8       A.  No.

 9       Q.  Did you speak with your attorneys about any

10   testimony anticipated to be given?

11       A.  No.

12       Q.  If you recall, before our break, we were

13   speaking about the TMS320 and the type of interfaces

14   that it may or may not support.

15       A.  Um-hmm.

16       Q.  Do you recall what your response was to that?

17       A.  I was saying that it would be easy to build a

18   system with a TMS320C25 and a serial port.

19       Q.  And again, constraining our analysis and your

20   response to the time frame of around 1990 or so --

21       A.  Yes.

22       Q.  -- tell me, please, how you would go about doing

23   that.

24           MR. DAS:  Objection, asked and answered.

25           MR. CRAIN:  Actually, it wasn't.
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 1           THE WITNESS:  No.  Because of the -- you -- so

 2   the functionality you would need would be something to

 3   construct the serial stream, and then some electrical

 4   interface to generate the electrical signal specified by

 5   the RS-232 standard.  The formation of the stream would

 6   be most likely done with one of a number of chips that

 7   were available at that time to do that, which the

 8   generic name for those chips was a UART, U-A-R-T,

 9   universal asynchronous receiver transmitter.  That's

10   what it was for.  But it would still generate logic

11   levels which you would then have to switch up to the

12   full plus or minus 12 volts of RS-232, using properly

13   external transistors.

14   BY MR. CRAIN:

15       Q.  Is that all?

16       A.  That's all you would need.

17       Q.  So you have a serial communication line coming

18   to the chip.  Then what you've described here, I'm still

19   not clear on what it does so that it can communicate

20   with the TMS320.

21           MR. DAS:  Objection, form.

22           THE WITNESS:  So with this kind of computer

23   technology, you notice, in the pin-outs, there are a

24   number of pins labeled D and A.  I'm looking at the

25   picture on the front cover of the reference.
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 1   BY MR. CRAIN:

 2       Q.  Um-hmm.  I'm looking at it.

 3       A.  So the way -- the D stands for data and the A

 4   stands for address.  The way this chip and any

 5   microprocessor of the era would interface to many of the

 6   external chips that it might connect with is through

 7   this data and address bus.  The microprocessor -- in

 8   this case, the DSP -- sets up an address, a binary

 9   number on the address pins; it sets up a data -- a value

10   on the data pins.  Then there is like some other control

11   pins.  There is a read-write pin probably somewhere,

12   which then says, okay, I want to either read data from

13   this address or write data to this address.  So the UART

14   would similarly have a bunch of data pins.  It would not

15   need so many address pins.  But there would be some

16   logic to say, okay, when the address pins are in this

17   particular configuration, we'll enable the UART to know

18   if it's being written to, then basically everything else

19   will be taken care of.

20       Q.  So the UART would be written to from the DSP?

21       A.  Right.  So a program inside the DSP would push

22   values, push bytes to the UART, and then the UART would

23   just write them out as a serial stream.

24       Q.  And the serial stream that the UART receives,

25   how does that get into the DSP?
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 1       A.  In a similar kind of way.  The UART has a

 2   separate circuit that receives the inputs, the serial

 3   stream, and turns them into a byte.  The way it

 4   typically works is there is a status bit that the --

 5   either -- that the DSP chip can deliberately go

 6   out and -- that the DSP chip can go and poll, or they

 7   might use one of the interrupt lines.  I guess that

 8   would be the more efficient way.  So the UART would be

 9   connected to one of the interrupt lines.  These are the

10   pins marked INT0, INT1, INT2 on the chip.  What happens

11   with these lines is -- so the UART would be sitting

12   there, getting the serial input.  It would say, okay,

13   I've received a byte of serial data, it would pull low,

14   a data ready pin or something like that, which would be

15   connected to the interrupt pin.  This would cause an

16   interrupt to happen in the DSP processor, which means

17   that the program counter is modified to go and execute

18   program statements at a particular point in memory

19   called an interrupt handler.  Those statements would

20   know to go to the particular address of the UART data

21   register and do a read operation to read back the byte

22   that's just been received.

23       Q.  What is the data register?

24       A.  The UART has a -- has some latches internally

25   which it uses to temporarily record the data that's
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 1   coming over the serial line.  That's the thing that is

 2   connected to the data pins when this read operation

 3   happens.

 4       Q.  The register or the latches that you talk about,

 5   could I describe that also as just a type of memory?

 6       A.  That's interesting.  It's the smallest element

 7   of memory.  It's like one word of memory.  So memory,

 8   you could view as a very large number of latches.  That

 9   would be kind of stretching the definition.

10       Q.  But it is a type of memory, even if it's small

11   and short term.

12       A.  It's not about it being short term.  I think

13   people in this area would be a little bit uncomfortable

14   with calling a single latch a memory.  But technically,

15   it stores -- it remembers a value, yes.

16       Q.  Does the same thing happen in reverse from the

17   DSP through the UART to the serial connection?

18           MR. DAS:  Objection, form.

19           THE WITNESS:  That was actually the first thing

20   I described.

21   BY MR. CRAIN:

22       Q.  Right.  So the data would be written to the

23   UART, stored on a register.

24       A.  Yes.

25       Q.  Then --
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 1       A.  Sent out in a serial line.

 2       Q.  Is the connection between the UART and the DSP a

 3   serial line?

 4       A.  No.

 5       Q.  What would you describe it as?

 6       A.  I would describe it as a hard wire connection.

 7   But if you wanted to call it parallel, it's connecting

 8   the data point -- the data bits are connected in a set

 9   of parallel wires.

10       Q.  Have you ever heard of something called Harvard

11   architecture?

12       A.  I've heard it.

13       Q.  What is that?

14       A.  I'm not exactly sure, but I believe it's -- I

15   wish I knew what the -- yeah, Harvard architecture is

16   when you have separate address spaces for program and

17   data.

18       Q.  Does the TMS320 employ a Harvard architecture,

19   according to what you know about it?

20       A.  Maybe.  I'm looking at the block diagram.  I see

21   a separate program bus and data bus.

22       Q.  Let me catch up to you.  Where are you looking

23   to, sir?

24       A.  The functional block diagram.  Let me just see.

25           No, I don't think it does.  Because there is
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 1   only one -- it looks like there is only one address

 2   space.  I don't know.  I don't know.  You know, it's --

 3   it's a distinction of interest to computer science

 4   theoreticians.

 5       Q.  Just to be clear, you don't know whether or not

 6   the TMS320 does or does not employ a Harvard

 7   architecture?

 8       A.  That's right.

 9           (Exhibit 16 marked for identification.)

10   BY MR. CRAIN:

11       Q.  Dr. Ellis, I've handed you what has been marked

12   as Exhibit 16.  Would you please take a moment to review

13   it and identify it when you're able, if you can.

14       A.  Well, this is Patent No. 5,822,775.  It's the

15   reference I refer to as Sudo in my declaration.

16       Q.  Have you had occasion to read the patent that

17   we're calling Sudo as Exhibit 16, though?

18       A.  Yes.

19       Q.  Do you recall approximately how many times

20   you've read Sudo?

21           MR. DAS:  Objection, form.

22           THE WITNESS:  I've read it a couple times.  I've

23   read the whole thing a couple of times, and I've, you

24   know, dipped into it other times.

25   BY MR. CRAIN:
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 1       Q.  Do you recall if you reviewed Sudo this week?

 2       A.  I have.

 3       Q.  Did you read it through completely?

 4       A.  Yes.

 5       Q.  What do you understand Sudo to be related to?

 6           MR. DAS:  Objection, form.

 7           THE WITNESS:  It's describing a particular

 8   approach to transferring coefficients in a running DSP

 9   system with -- doing it efficiently and without

10   interrupting the process.

11   BY MR. CRAIN:

12       Q.  So Sudo pertains to a DSP.  Correct?

13       A.  Yes.

14       Q.  Do you see a DSP in any of the figures of Sudo?

15       A.  Yes.

16       Q.  Where do you see a DSP in Sudo?

17       A.  So Figure 1 is a functional block diagram.  Item

18   two is labeled DSP.

19       Q.  You said item two is labeled DSAP.  Are you

20   referring to the numeral two that has connection to a

21   dashed box?

22       A.  Yes.

23       Q.  What do you understand the dashed box to be?

24       A.  The DSP.

25       Q.  Do you understand the DSP 2 in Sudo, Figure 1,
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 1   to be a DSP chip?

 2       A.  A DSP system.

 3       Q.  What's the difference?

 4       A.  I don't know if it's a chip or if it's a -- it

 5   could be implemented as a collection of chips.

 6       Q.  What does Sudo tell you?

 7       A.  I don't know.  I'm not aware of him telling me

 8   either.  He just calls it a digital signal processor.

 9       Q.  So you're unable to tell whether he's referring

10   to a single DSP integrated circuit or not?

11           MR. DAS:  Objection, asked and answered.

12           THE WITNESS:  That's right.

13   BY MR. CRAIN:

14       Q.  What suggests to you that it may very well be a

15   DSP system on multiple chips?

16       A.  The material in this patent is about changing

17   the internal -- the architecture within this box.  If

18   you had to build a new DSP chip every time you wanted to

19   change it, you would have a very, very slow development

20   cycle.

21       Q.  When I asked you earlier what is Sudo related

22   to, you said, it's describing a particular approach to

23   transferring coefficients in a running DSP system

24   with -- doing it efficiently and without interrupting

25   the process.  And just now, you said the material in
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 1   this patent is about changing the internal -- the

 2   architecture within this box.  If you had to build a new

 3   DSP every time you wanted to change it, it would be --

 4   it would have a very, very slow development cycle.

 5       A.  Right.

 6       Q.  Those seem to be two different things.

 7       A.  They are.

 8       Q.  So is the patent about both of those things?

 9       A.  The patent is not about the development cycle.

10   But in order to do the work -- to do the experiments to

11   devise the invention, you need to be able to manipulate

12   the internals of the digital signal processor.

13       Q.  Well, you've used the term manipulating the

14   internals and changing the internals.  What do you mean

15   by that?

16           MR. DAS:  Objection, form.  Objection, compound.

17           THE WITNESS:  I mean making changes to this

18   block diagram.

19   BY MR. CRAIN:

20       Q.  Does it make changes to the physical

21   architecture?

22           MR. DAS:  Objection, form.

23           THE WITNESS:  What do you mean, the physical

24   architecture?

25   BY MR. CRAIN:
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 1       Q.  Well, that's what I'm trying to understand, what

 2   you're saying.  Does it physically change the chip?

 3           MR. DAS:  Objection, form.

 4           THE WITNESS:  If it was a chip, then these --

 5   the kinds of changes they're talking about would

 6   involve -- the kinds of -- the kinds of modifications --

 7   the kinds of systems -- the techniques they're talking

 8   about would involve special functionality within the

 9   chip.

10   BY MR. CRAIN:

11       Q.  I'm still not following you.  What do you mean

12   by that?

13           MR. DAS:  Objection, form.

14           THE WITNESS:  So they're talking about, you

15   know, a field of invention.  Those inventions rely on

16   particular hardware support within the DSP system.

17   BY MR. CRAIN:

18       Q.  What hardware support are you referring to?

19       A.  Well, many of these items are separately

20   specified because they relate to the invention.

21       Q.  How is that relevant?

22           MR. DAS:  Objection to form.

23           THE WITNESS:  I'm saying the invention is about

24   the particular layout of these hardware items.

25   BY MR. CRAIN:
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 1       Q.  Are you suggesting that the invention changes

 2   those hardware items?

 3           MR. DAS:  Objection, form.

 4           THE WITNESS:  The invention doesn't change them,

 5   but in order to create the invention would require

 6   changing them.

 7   BY MR. CRAIN:

 8       Q.  What does that mean?

 9       A.  So I'm imagining these guys in a research lab

10   doing the work that then gets reported in this patent.

11   They have to experiment with different internal

12   architectures of the DSP systems in order to arrive at

13   the solution.

14       Q.  Okay.  But once they arrive at the solution and

15   they want to change coefficients, how do you understand

16   that to operate?

17       A.  That's what the patent is describing.

18       Q.  Would you explain it to me, according to your

19   understanding.

20       A.  There is a process by which the new coefficients

21   are transferred from the microcomputer and they're

22   written into the coefficient Data RAM at a particular

23   moment that minimizes the impact on the system.

24       Q.  Can you give me an example, according to your

25   understanding, of impact on the system.
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 1       A.  They mean that they want to be able to do it

 2   without interrupting the audio processing.

 3       Q.  Why is that important?

 4       A.  So that you can make changes smoothly.

 5       Q.  As opposed to?

 6       A.  Making changes that result in a glitch in the

 7   output.

 8       Q.  What is an example of a glitch in the output?

 9       A.  A click in the audio stream.

10       Q.  Something that would be audible?

11       A.  Yes.

12       Q.  Do you understand the disclosure of Sudo to

13   avoid such a scenario?

14       A.  Yes.  I mean -- yes.

15       Q.  What is the significance of the dashed box that

16   we have labeled as numeral two?

17       A.  It's the digital signal processing system --

18   digital signal processor.

19       Q.  The thing I'm still struggling with is what your

20   understanding is of how that digital signal processor is

21   disclosed in Sudo.

22       A.  How it's disclosed?

23       Q.  Yes.  What is it, according to the Sudo

24   disclosure?

25       A.  It's this.  Here it's described in terms of its
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 1   functional block diagram.

 2       Q.  So what's inside the box is part of the DSP?

 3       A.  What's inside the box is the digital signal

 4   processing system.

 5       Q.  Do you see it described as digital signal

 6   processing system in the Sudo patent?

 7       A.  No.  I see it described as digital signal

 8   processor.

 9       Q.  You keep describing it as a digital signal

10   processing system.

11       A.  Yes.

12       Q.  Why?

13       A.  That seems to me a clearer form of words.

14       Q.  Than what the inventors used?

15       A.  Have you read the patent?

16       Q.  Why do you ask?

17       A.  Because the language is very poor.

18       Q.  What's poor about it?

19       A.  It seems like it was not written by a native

20   speaker.

21       Q.  Can you give me some examples of some of the

22   poor writing.

23       A.  The title is, "Efficient Data Processing Method

24   for Coefficient Data in a Digital Dignal, Processor."

25   That's clearly a typo.  They meant "signal" instead of
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 1   "dignal."  And the comma is completely redundant.  There

 2   are quite a number of such instances.

 3       Q.  Okay.  So there is no such thing as a digital

 4   dignal processor?

 5       A.  Not to my knowledge.

 6       Q.  Can you point me to some more?

 7       A.  Yeah.  Yes.  So, in the abstract, it says,

 8   "whereby a processing" -- starting at the end of the

 9   third line -- "whereby a processing program and

10   coefficient data are transferred and supplied from a

11   microcomputer determination, whether an instruction is a

12   read instruction," et cetera.  The comma should have

13   come before "determination."  It should be, "transferred

14   and supplied from a microcomputer, determination whether

15   an instruction is a read instruction," et cetera.

16       Q.  Okay.  So, so far, we see two typos.

17       A.  Yeah.

18       Q.  And a couple of misplaced commas.  What else?

19       A.  Oh, my God.  It's so bad that it took me forever

20   to figure out what they were saying -- what they were

21   saying about that particular sentence.

22           I'm sorry.  I can't find them.  I recall

23   noticing them when I read it, but I don't want to waste

24   any more time.

25       Q.  No, please go ahead.
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 1       A.  Okay.

 2       Q.  Where are you in your reading?

 3       A.  I'm jumping around.  I remember particularly

 4   there was like this weird misplaced article, as I

 5   remember, but I can't find where it is.

 6       Q.  Did you find it?

 7       A.  No.

 8       Q.  Are you looking for one specific item?

 9       A.  Yes.  Well -- so I have a recollection of

10   thinking, when I was reading this, that it was written

11   by a non-native speaker.  Actually, you, having more

12   experience in patents, may know that that was almost

13   certainly not true, which is fine.

14       Q.  I'm sorry.  I didn't understand the last

15   thing you said.

16       A.  You may know that it's almost certainly not

17   true, which is fine.

18       Q.  I don't.

19       A.  So yeah.  What do you want to do?  Do you want

20   me to read the whole thing?

21       Q.  Well, you've identified two typos.  You've

22   indicated that it's very poorly written.  This is all

23   relevant to this thing of DSP to you, every time you see

24   it, means DSP system.  So I'm trying to understand why,

25   and you've only shown me two typos.  So if you're able
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 1   to show me more that lead you to that conclusion, please

 2   do; but if you can't, that's fine, too.

 3       A.  So there is a second sentence of the misspelling

 4   of signal as dignal.  Right?  I believe.

 5       Q.  Okay.

 6       A.  Just in the title.  In column one.  But I can't

 7   find the other instances that I recall.

 8       Q.  How many other instances are you thinking about

 9   that you may recall?

10       A.  I'm recalling one particular thing where I seem

11   to remember there was a miss -- there was like a

12   redundant article, but in general, I found the language

13   quite difficult to follow.

14       Q.  When you say "redundant article," are you

15   talking about a and the?

16       A.  Yes.

17       Q.  So that sounds like a typo, but I don't have it

18   here.  I don't know exactly where it is, so I don't want

19   to presume.  It sounds like maybe three or four typos.

20   What else?

21       A.  I'm just saying, that my impression on reading

22   it was that it was not written -- it was not written in

23   a very fluid way.

24       Q.  Well, based on what you've identified so far,

25   that led you to the conclusion that DSP means DSP
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 1   system?

 2           MR. DAS:  Objection, form.

 3           THE WITNESS:  Sorry.  Was that a question?

 4   BY MR. CRAIN:

 5       Q.  It was.  Based on your reading of the Sudo

 6   patent and the -- I'll give you five typos so far that

 7   you've identified -- that led you to the conclusion that

 8   every reference of DSP in the Sudo patent means DSP

 9   system.  Right?

10       A.  No.

11           MR. DAS:  Objection, form.

12   BY MR. CRAIN:

13       Q.  Okay.  Then how did you get to the conclusion

14   that DSP means DSP system and not what it says in the

15   Sudo patent?

16       A.  Well, it says it means digital signal processor.

17       Q.  Can you find an instance in Sudo where it

18   describes it as a digital signal processing system?

19       A.  I don't think so.  It always refers to it as a

20   DSP.

21       Q.  But you're construing it, if I understand you

22   correctly -- I'm just trying to make sure I understand

23   you clearly --

24       A.  Absolutely.

25       Q.  You're construing DSP not as a digital signal
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 1   processor, but a digital signal processing system?

 2       A.  No.  I'm saying a digital signal processor

 3   doesn't exclude digital signal processing system.

 4   Digital signal processor is a -- you could call that a

 5   digital signal processing system.

 6       Q.  Does Sudo?

 7       A.  He calls it a digital signal processor.

 8       Q.  He doesn't call it a digital signal processing

 9   system; does he?

10       A.  No, he doesn't.  That's not really a term of

11   art.  I mean, it's not -- there is not like specific

12   meanings to these different forms of wordS.  DSP chip,

13   that has a specific meaning.  Digital signal processor,

14   digital signal processing system, DSP system, DSP,

15   they're not so narrowly defined.

16       Q.  In the time of this patent that was filed around

17   1991, how was a DSP implemented during that time,

18   according to your understanding?

19           MR. DAS:  Objection, form.

20           THE WITNESS:  If you were developing digital

21   signal processing systems which you would be intending

22   to render into say DSP chips, you would most likely have

23   some kind of discrete logic version that you would use

24   to develop it.

25   BY MR. CRAIN:
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 1       Q.  I don't know what you mean.

 2       A.  So let's say I'm experimenting with different

 3   architectures of this kind.  Do I need this transfer

 4   buffer 18?  Can I maybe get by without it?  How am I

 5   going to test that idea?  I need a system that has it

 6   and a system that doesn't have it.  How am I going to,

 7   you know -- maybe I'm working on it and I want to

 8   introduce this transfer buffer.  What am I going to do?

 9   The most natural way to be able to do it would be to

10   have a system composed of discrete components that I

11   could modify.

12       Q.  Once you come up with the system, as you used

13   the term, as we see in Figure 1, is it your

14   understanding that this would have been created in some

15   tangible form?

16           MR. DAS:  Objection, form.

17           THE WITNESS:  Sorry?  Objection, form.

18           Yes.

19   BY MR. CRAIN:

20       Q.  And what form or forms might that have taken

21   during the time of the patent?

22       A.  I'm imagining that the researchers in the lab

23   had some kind of prototype system.

24       Q.  What lab?

25       A.  Whichever -- the research lab they were working
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 1   in.

 2       Q.  Why do you presume that they were working in a

 3   lab?

 4       A.  That's my -- that's my assumption of a patent.

 5   Patents are inventions.  Inventions come from labs.

 6       Q.  Why do inventions come from labs?

 7       A.  It would be pretty hard to be developing

 8   innovations in architectures of digital signal

 9   processing systems without access to a lot of

10   specialized equipment such as might be found in a lab.

11       Q.  So do you have any specific understanding of

12   whether or not the patent that we see here in Sudo was

13   or was not developed in a lab?

14       A.  Beyond the fact that the assignee is a known

15   Japanese manufacturer of consumer electronics who almost

16   surely had a lab where they developed novel devices,

17   that's the basis.

18       Q.  So it's a conclusion you're drawing based on

19   your understanding and what you see as the assignee?

20       A.  Honestly, I can't imagine any other circumstance

21   in which -- where such an invention would come from.

22       Q.  Do you believe that also to be true with the

23   '544 patent?

24       A.  No.

25       Q.  Why not?
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 1       A.  The '544 patent doesn't -- hang on.  Let me

 2   just -- do I have it?  I don't have it.  Right?  Do I

 3   have it?  I do have it.  Sorry.

 4       Q.  Exhibit 14.

 5       A.  It doesn't involve changes to the, you know,

 6   internal architecture of a digital signal processing

 7   system.

 8       Q.  So only patents that involve changes in

 9   architecture, you think, have to be invented in labs?

10           MR. DAS:  Objection, form.

11           THE WITNESS:  It's kind of -- it's not -- it's

12   difficult to boil it down to a simple test like that,

13   based on my assessment of the kind of work involved.

14   There are some things that I could imagine doing at

15   home, in my garage say; there are some things which I

16   could not imagine doing at home.

17   BY MR. CRAIN:

18       Q.  Because you describe the '544 patent as not

19   getting into the architecture of the DSP, you believe

20   that it likely was not invented in a lab?

21           MR. DAS:  Objection, form.

22           THE WITNESS:  No.

23   BY MR. CRAIN:

24       Q.  When you say "no," do you mean that's correct;

25   or no, you disagree?
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 1       A.  I disagree with your statement.

 2       Q.  So then you think that it may have been invented

 3   in a lab?

 4       A.  Oh, yeah.  You know -- sorry.  Carry on.

 5       Q.  I'm sorry.  What were you going to say?

 6       A.  Nothing.

 7       Q.  Drawing your attention back to Sudo --

 8       A.  Yeah.

 9       Q.  So the DSP 2 that we see, could that have taken

10   the tangible form of a DSP chip around the time of 1991,

11   1992, when it was filed as a patent for invention?

12       A.  The system described in Figure 1 is the kind of

13   thing you could build as a chip, yes.

14       Q.  Well, the system in Figure 1 has more than

15   just -- more items than just the DSP 2.  Are you saying

16   all of it would be on one chip?

17       A.  Sorry.  No.  The item labeled DSP.

18       Q.  All right.  Well, let's ask the question again

19   so we have it clean.

20       A.  Yeah.

21       Q.  The item identified as DSP 2 in Figure 1, do you

22   believe that it could have been implemented as a DSP

23   chip at the time of invention in the year 1992?

24           MR. DAS:  Objection, form.

25           THE WITNESS:  I believe that the item labeled
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 1   DSP in Figure 1 could have been implemented as a single

 2   chip or equally as a system comprising several chips.

 3   BY MR. CRAIN:

 4       Q.  Okay.  So that's one part.  A single chip.  You

 5   agree with that.  But you also believe it could have

 6   been implemented as multiple chips.

 7       A.  Yes.

 8       Q.  Do you see any suggestion in Sudo to do that?

 9           MR. DAS:  Objection, form.

10           THE WITNESS:  The reason I mention that is

11   because I'm imagining the process of actually doing the

12   research involved in generating these results.

13   BY MR. CRAIN:

14       Q.  But would you answer my question.

15       A.  Do I see any direction to implement it as

16   multiple chips?

17       Q.  In Sudo.

18       A.  I don't see any direction either way.

19       Q.  Either way what?

20       A.  Either as -- it doesn't talk about the number of

21   chips he's going to use to implement it.

22       Q.  So you don't believe the fact that we have a box

23   there labeled as DSP 2 at least indicates that it can be

24   one chip.  I thought you already said it could.

25           MR. DAS:  Objection, asked and answered.
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 1           THE WITNESS:  I said it could be one chip.  I

 2   think that it's -- it would have been technically

 3   possible, at the time, to put all of this on a single

 4   chip, but he doesn't say anything about it.

 5   BY MR. CRAIN:

 6       Q.  Tell me your experience with digital signal

 7   processors in 1992 involving multiple chips.

 8           MR. DAS:  Objection, form.

 9           THE WITNESS:  I did not have any such

10   experience.  As I'm saying, this idea of this system

11   based on multiple chips is based on my idea of how it

12   would be done in a lab that were developing signal

13   processing architectures at the time.

14   BY MR. CRAIN:

15       Q.  Tell me all the DSP chips that you can think

16   of -- let me start again.

17           Tell me, as of 1992, all of the DSPs that would

18   have been on multiple chips that you know about.

19       A.  So, as I'm saying, the only ones I'm imagining

20   are systems being used for development of DSP

21   architectures within labs, not commercial products.

22       Q.  So you don't know of any commercial product DSPs

23   that would have been on multiple chips as of 1992; do

24   you?

25       A.  You wouldn't call it a -- you wouldn't sell
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 1   multiple chips and say, "These things, use them together

 2   to make a single DSP."  If you were going to sell them

 3   like that, you would put them on one chip.

 4       Q.  Then why in the world are you telling me they

 5   could be on multiple chips based on what Sudo discloses?

 6   That makes no sense.

 7           MR. DAS:  Objection, asked and answered.

 8           THE WITNESS:  I think I've explained this.

 9   BY MR. CRAIN:

10       Q.  You're telling me nobody would do that

11   commercially?

12       A.  No one would make it as a product.

13       Q.  Right.

14       A.  But somebody has got to figure out how those

15   products are going to work.  Someone has got to do

16   experiments and do research before we can build the

17   products.

18       Q.  So they would build separate chips with these

19   components on some chips and on other chips?

20       A.  Yes.

21       Q.  And those chips would never see the light of

22   day?

23       A.  Oh, no.  I mean, the chips are just standard

24   digital logic.

25       Q.  So you're speaking really in the confines of
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 1   theory testing.

 2           MR. DAS:  Objection, form.

 3           THE WITNESS:  I'm talking about practical

 4   testing.

 5   BY MR. CRAIN:

 6       Q.  Well, if someone were going to practice what

 7   Sudo teaches, which you've told me you have difficulty

 8   reading, how would they do it, on one chip or multiple

 9   chips?

10           MR. DAS:  Objection, form.

11           THE WITNESS:  Yeah, you would -- I think -- the

12   goal would be to build a final product that was a single

13   chip, involving this idea.  It's interesting how you

14   would get there.  Right?  So you could design -- yeah, I

15   think -- well -- I don't know.  But it's quite likely --

16   it's quite possible -- seems quite possible to me that

17   you would want to build some prototypes before you

18   committed to the final chip.

19   BY MR. CRAIN:

20       Q.  Okay.  What does that have to do with anything?

21       A.  Well, the prototypes would not be a single chip;

22   it would be more pieces.  It would be some kind of

23   development board with different -- the opportunity to

24   put different things together.

25       Q.  Right.  And you've already told me that this
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 1   thing was assigned to Pioneer.  Do you have any

 2   understanding or belief that Pioneer would have

 3   ultimately reduced this to one chip or not?  Do you

 4   know?

 5           MR. DAS:  Objection, form.  Objection, compound.

 6           THE WITNESS:  This is not -- you know, this only

 7   deals with one aspect of the -- of the processing

 8   system, but -- I have no idea if they did, but I assume

 9   from the fact -- one reason for this patent existing is

10   because this is something that they developed and used

11   and put into chips that they manufactured.

12   BY MR. CRAIN:

13       Q.  But I think you did say earlier that you

14   wouldn't expect a commercial embodiment of the invention

15   in Sudo to be manufactured on multiple chips.

16       A.  That's right.

17       Q.  In Figure 1, do you see a box labeled 19 with

18   the text "Interface"?

19       A.  Yes.

20       Q.  Feel free to refer to the patent text.  I'd like

21   to understand your understanding of what do you

22   understand Sudo to disclose interface 19 to be?

23           MR. DAS:  Objection, form.

24           THE WITNESS:  An interface, you know, implies

25   circuitry whose only function is to connect together two
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 1   systems that cannot be directly connected together to --

 2   you know, two systems.  This is the interface that's

 3   handling the translation between the microcomputer and

 4   Bus 17 -- Main Bus 17.

 5   BY MR. CRAIN:

 6       Q.  Why can the two systems that you were referring

 7   to in your prior response not be connected together?

 8       A.  You know, typically, when you're connecting an

 9   external microcomputer into some other system, there

10   will have to be some, you know, fairly low-level

11   translation of voltages, possibly modifications of

12   timing, things like that.

13       Q.  Do you believe that Sudo is disclosing

14   Interface 19 to be a connector?

15       A.  I don't think he's talking about the connectors.

16   I don't think he -- this description would not be at the

17   level of connectors.  It's not -- that's not really --

18   that would be kind of irrelevant to the material.

19       Q.  So it's not a connector, in your opinion?

20       A.  He's not -- he didn't put that box there because

21   he wanted to remind us to use a connector.

22       Q.  Not use a connector.  That it is a connector.

23           MR. DAS:  Objection, form.

24           THE WITNESS:  I mean, it's teaching how to do

25   this.  Right?  So it's like, oh, in order to do this,
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 1   you'll have to put a connector here.  That's not what

 2   he's saying.  Because you wouldn't -- it would be kind

 3   of absurd to describe the use of the individual

 4   connectors at this level of abstraction.

 5   BY MR. CRAIN:

 6       Q.  You agree with me, then, that Interface 19 is

 7   not disclosed by Sudo to be a connector, then.  Correct?

 8       A.  That's right.  That's my impression.

 9       Q.  What do you understand Main Bus 17 to be?

10       A.  As we've discussed before, a bus is more of a

11   design abstraction.  It's a set of nodes that are

12   connected together in a circuit, but they're ones where,

13   you know, you use them for multiple purposes, which

14   is -- so that's why you call it a bus.

15       Q.  Let me see if I can help the discussion.

16       A.  Yeah.

17       Q.  Remember when we were talking about a data bus

18   and a program bus earlier with respect to the TMS320?

19       A.  Yes.

20       Q.  Would you expect Main Bus 17 to be materially

21   different from either the data bus or the program bus?

22           MR. DAS:  Objection, form.  Objection, compound.

23           THE WITNESS:  It looks to me like a program bus.

24   He calls it the main bus, but it's similar to the

25   program bus.
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 1   BY MR. CRAIN:

 2       Q.  To be clear, what you're saying, Main Bus 17

 3   appears to be similar to you to the program bus that we

 4   saw in, I think it was Exhibit 15, the TMS320 document.

 5       A.  What I mean is if you were trying to make

 6   analogies between the two designs, that would be a

 7   reasonable analogy to make.

 8       Q.  Thank you.

 9           What differences do you see between Interface 19

10   and I/O Interface 3, both within DSP numeral two?

11           MR. DAS:  Objection, form.

12           THE WITNESS:  Interface 19 is connecting the

13   external microcomputer to the bus.  I/O Interface 3 is

14   connecting a different bus to the external A to D and D

15   to A converters which are supplying the input and the

16   output to the DSP system.

17   BY MR. CRAIN:

18       Q.  Understanding that these two interfaces are

19   shown as, I guess, functional blocks, but do they

20   represent hard-wired components if you're going to build

21   this physically?

22       A.  The individual interfaces?

23       Q.  Right.

24       A.  Those blocks represent hard-wired components.

25   They would be implemented with some components which
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 1   would be connected together.  They would be implemented

 2   with some components which would be connected together.

 3       Q.  Is connected together and hard wired different?

 4       A.  You know, hard wired, I guess you're -- I don't

 5   know what that means.  I mean, I do know what that

 6   means, but we haven't defined it.

 7       Q.  Okay.  What does it mean?

 8       A.  Hard wired means -- implies that it's done in an

 9   inflexible way.

10       Q.  What other type of connections are there that we

11   should also be concerned with?  And let me define the

12   universe.  Within what we're talking about with Sudo

13   here.

14           MR. DAS:  Objection, form.

15           THE WITNESS:  You know, I'm thinking about this

16   as a development environment.  So I'm thinking about

17   systems where you might want to change the connections

18   between the chips.  So you might have a wish to have

19   them implemented in some mechanism whereby you could

20   connect things together without having to go out and

21   solder things.

22   BY MR. CRAIN:

23       Q.  And that would have been the case in 1992?

24       A.  They were not -- you don't -- yeah, you don't

25   get out your soldering iron every time you want to
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 1   change a circuit.

 2       Q.  What suggests to you the desire to change the

 3   circuit?

 4       A.  Because they're doing research on the structure

 5   of this -- of this system.

 6       Q.  Where do you see that?

 7       A.  Well, because it's a patent about -- an idea

 8   about the structure of the system.

 9       Q.  But what makes you think there is a desire in

10   the Sudo patent to change what's represented in the Sudo

11   patent?

12       A.  Well, because that's what they're talking about.

13   They're talking about how they've come up with this new

14   idea to how to arrange one of these, which means like --

15   well, they must have -- they must be starting from

16   something different.

17       Q.  But where is the end?

18           MR. DAS:  Objection, form.

19           THE WITNESS:  Where is the end?

20   BY MR. CRAIN:

21       Q.  Yes.  So they're starting from something.  Is

22   this not the end of what they reached?

23       A.  This is the end, yes.

24       Q.  So if this were being built as a commercial

25   chip, how would you expect to see the connection between
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 1   Main Bus 17, Interface 19, Microcomputer 20, and

 2   similarly, the Bus 4, Input/Output Interface 3, and each

 3   of those A to Ds and D to As?

 4           MR. DAS:  Objection, compound.  Objection, form.

 5           THE WITNESS:  If this were being built as a

 6   chip, then all the signals coming in and out of the

 7   system would be carried by pins on the chip.  Those

 8   pins, of course, would not be something that you could

 9   directly connect to an external computer or an external

10   analog-to-digital, digital-to-analog converter.  As with

11   any DSP chip, the actual product, you wouldn't -- there

12   would be a product which was a chip, then there would be

13   a product which was some kind of system including that

14   chip.  That system would provide some kind of ability to

15   actually connect these things, including connectors.

16   BY MR. CRAIN:

17       Q.  Where would the pins on the chip be?

18           MR. DAS:  Objection, form.

19           THE WITNESS:  On the chip.

20   BY MR. CRAIN:

21       Q.  Where would we expect to find pins with respect

22   to what's shown in Figure 1?

23           MR. DAS:  Objection, form.

24           THE WITNESS:  Figure 1 does not provide any kind

25   of direct correspondence to individual pins.  We've been
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 1   talking about the idea of reducing the digital signal

 2   processor, as he styles it, into a single chip.  But

 3   those -- I think -- and earlier, I said that was a

 4   sensible thing to do.  But boxes three and nineteen, the

 5   I/O interface and the interface, are probably the

 6   least -- least likely candidates to be included within a

 7   single chip.  So there would certainly be pins on the

 8   chip which would be involved in the process of

 9   connecting the DSP chip to other -- other units, but

10   it's unlikely that there would be no other -- no other

11   circuit elements involved in those interfaces, external

12   to the chip.

13           So what I'm saying is the way I imagine this, if

14   this whole thing were reduced to a single chip, would be

15   most of the box two would be within that chip, but some

16   of boxes three and nineteen would be constituted by

17   external circuits on the same circuit board as the chip

18   to handle the details of interfacing to the converters

19   and the microcomputer.

20   BY MR. CRAIN:

21       Q.  So you believe that Interface 19 would actually

22   be partially or completely outside of the box that we

23   see as DSP 2?

24       A.  I think there would -- there would almost

25   certainly be some of it -- now we're talking about a
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 1   hypothetical rendering of the system into a chip -- I

 2   think there would most likely be some interface

 3   circuitry -- there would certainly be some interface

 4   circuitry inside the chip, and there would most likely

 5   be some that was outside the chip.

 6       Q.  Why do you say that?  And qualify your answer

 7   with the time of the invention that we see in Sudo.

 8       A.  Absolutely.

 9       Q.  Okay.  Make sure.

10       A.  When you're building a chip, you know, you want

11   to build a single chip that's going to be useful in a

12   variety of circumstances.  You don't -- it's a very

13   delicate process in design to choose your boundaries at

14   the right point.  But you don't want to include --

15   particularly, you know, a chip is an expensive thing to

16   build.  You don't want to include too much inside of it.

17   So things that you might want to vary in the different

18   uses you might make for this chip, such as the style of

19   the interface to other system components, it wouldn't

20   make sense to hard wire them within the chip, to bake

21   them into the chip.

22           So you would try and have some kind of very

23   generic portions of the interface, something that you're

24   pretty much going to need in any circumstance within the

25   chip; and then you would be able to build boards, the
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 1   DSP boards, including this chip; and then put whatever

 2   additional circuitry you needed to specialize it for the

 3   particular devices that you wanted to connect it to, you

 4   would be able to put those on the board externally.

 5       Q.  Well, a few minutes ago, you were telling me

 6   that everything inside a DSP 2 could be implemented on a

 7   chip.  Now you're telling me that's not the case.

 8       A.  Yes.

 9       Q.  Why are you changing?

10       A.  When we were talking about it, I wasn't thinking

11   carefully about boxes three and nineteen.  You drew my

12   attention to them subsequently.

13       Q.  So now your testimony is that it could not be

14   implemented on one chip, because blocks three and

15   nineteen would have to be implemented, at least in part,

16   outside of DSP 2.

17       A.  No.  That's not what I said.  I'm saying -- you

18   could implement on one chip, but most likely, good

19   engineering design procedure would lead you to divide

20   the implementation of those interfaces to be partially

21   on the chip and partially external.

22       Q.  So you're telling me that it would be good

23   engineering design to not put too much on one chip.  You

24   said that phrase, too.  So now, Pioneer is going to sell

25   not one chip, but two chips.
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 1           MR. DAS:  Objection, form.

 2   BY MR. CRAIN:

 3       Q.  Because you can't put the interface now on just

 4   one chip, you've got to have two.

 5           MR. DAS:  Objection, form.

 6           THE WITNESS:  No.  They're going to sell one

 7   chip, and then the point is the other half of the

 8   interface is a detail of the particular implementation.

 9   It's not a specialized chip.

10   BY MR. CRAIN:

11       Q.  Show me in Sudo that supports that.

12       A.  I don't see anything in Sudo that speaks to

13   that.  That's just how you do electronics design.

14       Q.  Show me in Sudo that teaches pulling that box 19

15   out of DSP 2.

16           MR. DAS:  Objection, form.

17           THE WITNESS:  I don't know what I'm looking for

18   really.

19   BY MR. CRAIN:

20       Q.  It doesn't teach it; does it?

21       A.  It doesn't really -- so you're saying what would

22   that mean?  If it was partially outside of the box, then

23   it would say the interface which is not entirely within

24   the digital signal processor or something like that.

25       Q.  It makes no sense to me -- and you know more
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 1   about this than I do -- but it makes absolutely no sense

 2   to me that you would have a box with components inside

 3   it and say, well, you know, these are actually going to

 4   be outside.  Well, why did you draw them inside?  You're

 5   telling me they could be outside.  Okay.  Then where is

 6   that in Sudo?  Because he seems to think something

 7   different than what you're saying.  Unless you can show

 8   me where he says it.

 9       A.  Well, what's the -- I mean, you can understand

10   this as -- well, in a sense, this sort of speaks to my

11   original impression that the box doesn't particularly

12   describe a chip, but describes a system.  The

13   interface -- all of the Interface 19 that we're

14   discussing, in my view, is within the system.  Part of

15   the circuitry is on -- say on this chip, part of it is

16   external to the chip.  That would be the conventional

17   way to do it.  As I've explained, that would be good

18   engineering practice.

19       Q.  And you're unable to find one jot or tittle in

20   Sudo that supports what you just said.  Right?

21           MR. DAS:  Objection, argumentative.

22           THE WITNESS:  Because that's really not the --

23   that's not what the patent -- that's not the level of

24   abstraction the patent is working at.

25   BY MR. CRAIN:
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 1       Q.  What you're suggesting, though, doesn't that

 2   change or effectively get rid of the box that is labeled

 3   as DSP 2?

 4       A.  No.  It actually puts it into my original

 5   construction, which is like this is a system.  Digital

 6   signal processing, which likely consists of multiple

 7   chips.

 8       Q.  But the word "system" for DSP is not in the

 9   patent either.

10       A.  Okay.  This is a digital signal processor that

11   likely includes multiple chips.

12       Q.  Okay.  So you've completely backed away now from

13   what you said earlier about the DSP 2 being implemented

14   on one chip, at least in one instance?

15           MR. DAS:  Objection, form.  Objection,

16   argumentative.

17           THE WITNESS:  No.  I think -- remember when you

18   asked me what an interface was, and I tried to explain

19   that it was the name for some low-level process of

20   translating say electrical levels?  It's not -- it's

21   something you would want to put in there, because hey,

22   let's not forget, you're going to have to do -- you may

23   need to do some translation of electrical levels in

24   here.  But it's not like, oh, this is some important,

25   crucial function.  It's sort of just -- it's a very
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 1   minor detail of the system.

 2   BY MR. CRAIN:

 3       Q.  Can you tell me why a person of ordinary skill

 4   in the art of the '544 patent not understand Interface 19

 5   to be a buffer circuit to the interface pins of the DSP,

 6   a chip, and then Main Bus 17?

 7       A.  Why they would not understand it to be that?

 8       Q.  Yes.  No, no, no.  Why they would understand it

 9   to be -- well, let me flip it.  Because I think the not

10   there is confusing.

11           Do you believe a person of ordinary skill in the

12   art would understand Interface 19 to be a buffer circuit

13   to interface the external pins of the DSP chip as

14   connected to Microcomputer 20 and then Main Bus 17?

15           MR. DAS:  Objection, form.  Objection, compound.

16           THE WITNESS:  I don't understand -- you know,

17   there is more to it than that.  Right?  What is the

18   connection to the microcomputer?  So I kind of -- I like

19   parts of what you said, that there would be -- part of

20   the Interface 19 would involve --

21           (Interruption.)

22           THE WITNESS:  That the Interface 19 would

23   involve some buffer circuit.  That's what I was --

24   that's the kind of thing I was talking about, about

25   translating voltage levels.  But there is sort of a
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 1   second half to that, which is like, well, okay, so

 2   that's taking something that comes off say pins on a DSP

 3   chip and interfacing them to something that might be an

 4   internal data bus.  But then it's like, okay, what do we

 5   do with these pins on the DSP chip to connect them to a

 6   microcomputer?

 7   BY MR. CRAIN:

 8       Q.  Does Main Bus 17 operate at high speed,

 9   according to your understanding of Sudo?

10       A.  It's -- you know, the speed of Main Bus 17 is

11   important.  It's one of the -- it's part of the -- the

12   speed limit -- you know, the ultimate speed of the whole

13   system, yes.  And high speed, you know, what does that

14   mean?  But high speed meaning like high speed relative

15   to other systems in the -- relative to other components

16   in the system, yes.

17       Q.  Just to be clear, do you believe that Main Bus

18   17 is a high-speed bus?

19           MR. DAS:  Objection, asked and answered.

20           THE WITNESS:  We haven't defined high speed.  A

21   high-speed bus.

22   BY MR. CRAIN:

23       Q.  I think you did suggest that speed is important

24   in Sudo.  Correct?

25       A.  That's right.
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 1       Q.  What can you explain to me about the speed of

 2   Main Bus 17?

 3           MR. DAS:  Objection, form.

 4           THE WITNESS:  A system like this, a

 5   microprocessor system like this, will have a clock.  It

 6   has a clock that synchronizes all the different

 7   operations.  I think Main Bus 17 changes state with

 8   every clock cycle, which is probably the most rapid

 9   changes that occur in the system.

10   BY MR. CRAIN:

11       Q.  Describe for me how Interface 19 is connected to

12   Microcomputer 20, according to your understanding of

13   Sudo.

14       A.  It doesn't say.

15       Q.  Do you have any understanding?

16       A.  I understand that the -- there is a

17   microcomputer which is delivering data to the system

18   through that interface.  So there must be some form of

19   interface.  And as it turns out, the ability to -- I

20   think the microcomputer has the ability to -- has quite

21   a high level of control over the state of the internals

22   of the digital signal processor through this interface

23   and through its control of Main Bus 17.

24       Q.  So based on that, what type of connection do you

25   believe Microcomputer 20 to have with Interface 19 of
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 1   DSP 2?

 2       A.  I would expect it to have a high-speed

 3   connection.

 4       Q.  You used the term "high speed" there.  So can I

 5   also apply that to Main Bus 17?

 6       A.  Yes.

 7       Q.  So we're going to use that as the benchmark.

 8   Okay?

 9       A.  Okay.

10       Q.  Tell me, as of 1992, what type of high-speed

11   connections would be in existence that you would have

12   expected to see between Interface 19 and Microcomputer

13   20.

14       A.  You know, my best estimate would be something

15   like the PCI bus.  This was the internal -- the

16   connection that was used to allow you to insert cards

17   into a microcomputer, like an IBM PC or something.

18       Q.  You believe it could have been that?

19       A.  That's the kind of thing I expect it to be.

20       Q.  Do you believe it could have been anything else?

21       A.  It could have been anything else.

22       Q.  Like what?  I want you to tell me.

23       A.  You could certainly generate some special

24   purpose interface.  You know, you can -- it's not clear.

25   It certainly doesn't have to be that.
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 1       Q.  What does it have to be?

 2       A.  It has to be some -- it has to be able to allow

 3   the microcomputer to access the bus in order to perform

 4   the functions that it specified.

 5       Q.  According to your understanding of what type of

 6   high-speed connections were available during the time of

 7   the filing of the Sudo patent, what would that menu be?

 8           MR. DAS:  Objection, form.

 9           THE WITNESS:  You could create --

10   BY MR. CRAIN:

11       Q.  Let me ask the question again.  What would the

12   menu of available options of the interconnection between

13   Interface 19 and microcomputer be to achieve the high

14   speed that you talked about?

15       A.  You could develop -- you could construct some

16   kind of custom parallel connection to do that.

17       Q.  So I would have to create something from

18   scratch?

19       A.  Sure.

20       Q.  Okay.  You mentioned a PCI bus.

21       A.  Yes.

22       Q.  Is that an option?

23       A.  Um-hmm.  PCI bus requires quite a lot of

24   overhead to manage.  But that's the kind of role that

25   would have been used -- that's the -- you know -- so I'm
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 1   imagining them building a development -- you know, when

 2   you build a card like this -- when you build a chip or a

 3   system like this, you typically -- you don't send it out

 4   to your customers as a chip.  You give them a

 5   development board which they can then use for their own

 6   experiments to see what they can do with your chip.

 7   Very often, those development boards would be PCI bus

 8   boards.

 9       Q.  What else?  That's two.

10       A.  Well, so obviously a custom parallel -- so

11   custom means everything other than some existing

12   standard.

13       Q.  So I've got to make up something.

14       A.  Well, it's often -- if you know exactly what you

15   want, why would you want to use a standard?  The purpose

16   of using a standard is to provide interoperability.  If

17   this is the only thing you're going to do with it, then

18   you don't need that.

19       Q.  Okay.  So I still think you're on two.  A PCI

20   bus and some type of custom solution.

21       A.  Okay.

22       Q.  Can you think of a third?

23       A.  No.  I can't think of one.

24       Q.  So RS-232 wouldn't be --

25       A.  RS-232 would not be suitable.
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 1       Q.  Why?

 2       A.  Too slow.

 3       Q.  Too slow for what?

 4       A.  Too slow for the detail of the way that the data

 5   transfers occur in this invention.

 6       Q.  So to be clear, according to your understanding

 7   of Sudo, you do not believe that the connection between

 8   Microcomputer 20 and Interface 19 could be an RS-232

 9   connection.

10       A.  Yes.

11       Q.  And it couldn't be a USB connection, because

12   that hadn't been developed yet.

13       A.  That's right.  Yeah.

14       Q.  Are there any other serial-type connections that

15   we haven't talked about, that this could be?

16       A.  At this point in technology, serial connections

17   were not fast enough for this.

18       Q.  When was PCI bus developed?

19       A.  The PCI buses identified with the IBM PC AT

20   which came out in like 1984 or something.

21           MR. DAS:  Mr. Crain, we've been going almost an

22   hour and a half now.

23           MR. CRAIN:  Have we?

24           MR. DAS:  If this is a good time for a break.

25           MR. CRAIN:  A couple questions.  I'm at a point

�

0182

 1   here --

 2   BY MR. CRAIN:

 3       Q.  Would PC bus -- PCI bus -- let me start again.

 4           Would PCI bus have allowed for a removable

 5   connection between Microcomputer 20 and Interface 19?

 6       A.  Yes.

 7       Q.  Would this undefined custom -- was it a parallel

 8   connection?

 9       A.  Yes.

10       Q.  Would this undefined parallel connection that

11   was a custom connection also allow for a removable

12   connection between the Microcomputer 20 and Interface 19?

13       A.  Yes.

14       Q.  How?

15       A.  It's a custom.  You can build it any way you

16   want.

17       Q.  We don't know, though.

18       A.  I'm trying to think how it would not.  Right?

19   It depends on what Microcomputer 20 is.  But if it isn't

20   removable, that means that somehow it has to be

21   permanently connected, which would mean that it was, you

22   know, an integral part of the entire system.

23       Q.  What does the circle between Interface 19 and

24   Microcomputer 20 that's in the dashed line box represent

25   to you?
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 1       A.  It represents the port.

 2       Q.  What port?

 3       A.  It doesn't represent very much.  It's just a --

 4   I just see it as -- it doesn't have any particularly

 5   strong interpretation.  It represents -- it normally

 6   would indicate a transition between -- you know,

 7   something like leaving a circuit board.

 8       Q.  Could it represent a pin?

 9       A.  It could represent a pin.  Well, in this case,

10   it could not represent one pin.

11           MR. CRAIN:  All right.  We'll take a break.

12           THE WITNESS:  Thanks.

13           THE VIDEOGRAPHER:  This is the end of Media

14   No. 3 in the deposition of Dr. Daniel Ellis.  The time

15   is 3:44 p.m.  We're off the record.

16           (Recess taken from 3:44 to 3:55.)

17           THE VIDEOGRAPHER:  This is the beginning of

18   Media No. 4 in the deposition of Dr. Daniel Ellis.  The

19   time is 3:55 p.m.  We are back on the record.

20   BY MR. CRAIN:

21       Q.  Would you please turn to Exhibit 13.

22       A.  Okay.

23       Q.  I think you did this earlier.  But would you

24   please again identify Exhibit 13.

25       A.  This is my declaration in the matter at hand.
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 1       Q.  Did you author your declaration?

 2       A.  Yes.

 3       Q.  Did you type all of the content in your

 4   declaration?

 5       A.  I didn't type it all.  The history -- I'll let

 6   you ask the questions.

 7       Q.  Well, go on.  The history what?

 8       A.  (No response).

 9       Q.  What were you going to say?

10       A.  I don't know.

11       Q.  You don't know?  Did you forget?

12       A.  I didn't finish composing a sentence.

13       Q.  What were you starting to say?

14       A.  I said the history.

15       Q.  And you don't remember what you were going to

16   say after that?

17       A.  Not by now.

18       Q.  Okay.  By the way, is there anything with

19   respect to your testimony from earlier today that you

20   would like to change or correct?

21       A.  No.  Thank you.

22       Q.  And did you speak with your attorneys during the

23   break?

24       A.  I spoke with them.

25       Q.  Did you speak about the substance of your
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 1   testimony to date?

 2       A.  No.

 3       Q.  What parts of your declaration did you not type?

 4       A.  I don't know.  I can't identify --

 5       Q.  What parts of your declaration do you remember

 6   typing yourself?

 7       A.  Various parts throughout.

 8       Q.  Turn to native page three, QSC page six of your

 9   declaration.

10       A.  Yeah.

11       Q.  Do you recall whether or not you composed

12   Section IV(A) of your declaration?

13       A.  Section IV(A)?  Yes.  I did.

14       Q.  You did compose --

15       A.  I believe so.

16       Q.  Does that include paragraphs ten through

17   fourteen?

18       A.  Yes.

19       Q.  Did you insert a copy of Figure 1 from Sudo onto

20   native page four?

21       A.  Did I insert it?

22       Q.  Yes.

23       A.  I don't think so.

24       Q.  Did you direct it to be inserted?

25       A.  Yes.
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 1       Q.  Why did you direct it to be inserted?

 2       A.  This is what I really liked about Sudo is this

 3   picture that makes it very clear there is a separation

 4   between the microcomputer and the digital signal

 5   processor.

 6       Q.  Did you compose paragraph 13 of your

 7   declaration?

 8       A.  Yes.

 9       Q.  Earlier, you seemed to have trouble or you

10   quibbled with me a little bit about the term "hard

11   wired."

12       A.  Yes.

13       Q.  I see the word "hard wired" in paragraph 13.

14       A.  Yes.

15       Q.  So I need for you to explain it to me, what you

16   intend that word to mean so that we can talk about it.

17       A.  In this case, it's in contrast to a removable

18   connection.  It's a non-removable connection.

19       Q.  Hard wired means non-removable?

20       A.  Yes.

21       Q.  What does removable connection mean to you?

22       A.  A connection that you can physically separate.

23       Q.  Permanently?

24       A.  A connection that you can physically separate

25   and reconnect multiple times.
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 1       Q.  What you just said is your understanding of the

 2   term "removable connection" in Sudo?

 3       A.  "Removable connection" in Sudo or in this

 4   paragraph?

 5       Q.  Is there a difference?

 6       A.  I don't know what "removable connection" in Sudo

 7   means.

 8       Q.  Is there a difference in what the term

 9   "removable connection" in Sudo means and what it means

10   in paragraph 13?

11       A.  I don't believe it appears in Sudo.

12       Q.  I'm sorry.  Thank you.

13           In the '544 patent.

14       A.  Oh, great.  Is there a difference in what

15   "removable connection" means?  In that extent, I don't

16   believe so, no.

17       Q.  Is the term "removable connection" in Sudo?

18       A.  I think not.  I think if it had been, I would

19   have mentioned that.

20       Q.  Does Sudo teach the concept of a removable

21   connection?

22       A.  The subject matter of Sudo is not about those

23   kinds of issues.

24       Q.  Is that a no?

25       A.  Sudo doesn't teach a removable connection.  Sudo
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 1   is about ways of updating parameter RAM.

 2       Q.  In paragraph 13, where you use the term

 3   "removable connection," what do you mean?

 4           MR. DAS:  Objection, asked and answered.

 5           MR. CRAIN:  Well, I didn't understand him the

 6   first time, so I've got to ask again.

 7   BY MR. CRAIN:

 8       Q.  Let me ask a question.  What do you mean by the

 9   term "removable connection" in paragraph 13?

10       A.  I mean that the connection between the digital

11   signal processor and the microcomputer was most likely

12   something that could be disconnected and reconnected

13   multiple times with little effort.

14       Q.  Based on what?

15       A.  Based on my understanding of how -- of, you

16   know, the kind of system that was being described and

17   the activities that were involved in developing the

18   patent.

19       Q.  Show me, if you would, in Sudo -- if you have

20   that patent handy --

21       A.  Yes.

22       Q.  Just a moment.  I think I've gotten myself

23   confused.

24           I think we were looking at Sudo.  Let's look at

25   something there.  I think, before the break, we were
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 1   talking about these interfaces.  What do you understand

 2   A to D numeral one to be?

 3       A.  A system for converting an analog input signal

 4   to a digital output signal.

 5       Q.  What do you understand D to A 22 to be?

 6       A.  A system for converting a digital input signal

 7   to an analog output signal.

 8       Q.  Would you describe for me how your understanding

 9   of A to D numeral one is connected to I/O Interface No. 3.

10       A.  We're not given any information.  It's not

11   material.  That's why we're not given any information.

12   You know, the -- all he's saying is, okay, this is a

13   thing that's connected to an analog input and output.

14   It's a digital processor.  So we have to have

15   converters, because we're -- because we're needing to

16   access these things in an ongoing fashion, we'll need

17   some kind of interface to handle the details of the

18   transfer from whatever format it comes from the A to D

19   system into whatever format we need to use internally.

20       Q.  Is A to D No. 1 removably connected from I/O

21   Interface 3?  Let me ask it again.  I said that wrong.

22           Is A to D No. 1 removably connectable to I/O

23   Interface 3, according to your understanding of Sudo?

24           MR. DAS:  Objection, form.

25           THE WITNESS:  Again, my understanding of this is
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 1   there is some kind of development system, but they're in

 2   the business of developing these things.  They're going

 3   to have existing A-to-D and D-to-A modules, which

 4   they're going to use across all their difficult -- many

 5   different projects.  In that case, yes, it would

 6   certainly be removably connected.

 7   BY MR. CRAIN:

 8       Q.  So you could unplug it and plug it back as many

 9   times as you wanted to?

10       A.  Absolutely.

11       Q.  Identify for me, if you can, any devices that

12   you've had prior experience with where an A to D was

13   removably connectable to the DSP.  I'm not talking about

14   in a lab.  I'm talking about real devices.

15       A.  Yeah.  That's very common.  Because the A to D

16   is an extremely delicate piece of equipment.  They're

17   commonly manufactured as separate units.  So they can

18   be -- you know, you can choose your own A to D, how much

19   you're going to pay, and buy the best one.

20       Q.  So are you saying just because it's a separate

21   component, it's inherently removably connectable?

22       A.  Because it's -- I mean, the idea of it being a

23   separate module, something in a case, that would make it

24   inherently removably connectable, yes.

25       Q.  Is that what you understand Sudo to be telling
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 1   us about it?

 2       A.  That's not what he's telling us about it.  He

 3   doesn't talk about it at all.  But that's my

 4   understanding of what's being represented in this figure.

 5       Q.  Draw your focus, please, back to Microcomputer

 6   20.

 7       A.  Okay.

 8       Q.  I understand, I think, the Sudo patent talks

 9   about -- I forget what it calls it -- Hall 1 and Hall 2.

10   I think they may be like functions.  Does that sound

11   familiar to you?

12       A.  Sorry.  Hall?  Oh, Hall 1.

13       Q.  Hall.  H-A-L-L.  I'm going to show you the

14   language.  Look at the bottom of column three of the

15   Sudo patent.  Do you see where it says, "Control keys of

16   sound fields, such as Hall 1 and Hall 2, are prepared on

17   the keyboard 21"?  You're welcome to read that and

18   continuing on, but I'm asking for your understanding of

19   what Sudo is telling us with respect to how -- what

20   Hall 1 and Hall 2 appear to be to you.

21       A.  I'd just like to point out that is the kind of

22   sentence that led me to feel that this may not have been

23   composed by a native speaker.  But -- you don't want to

24   go there.  Right?

25       Q.  No.  I do.  Tell me.  Explain to me.
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 1       A.  "Control keys of sound fields such as Hall 1 and

 2   Hall 2 are prepared on the keyboard 21."  I don't

 3   understand why it's saying that the keys are prepared on

 4   a keyboard.  What does that mean?  I don't know what

 5   that means.

 6       Q.  You have no understanding of that?

 7       A.  I mean, I understand that there may be keys

 8   present on a keyboard, but I don't understand why it

 9   means they're prepared.

10       Q.  What do you understand "prepared" to mean?

11       A.  Like something is being set up specially.

12       Q.  So you don't understand that to mean that there

13   is a key on a keyboard set up especially for this

14   function of Hall 1?

15       A.  That's not how I would have written it.

16       Q.  But that's not what I asked you.

17       A.  I didn't misunderstand the sentence.  It just

18   struck me as strange wording.

19       Q.  It wasn't written the way you would have written

20   it.

21       A.  That's right.

22       Q.  You're certainly able to understand things you

23   didn't write.  Correct?

24       A.  That's right.

25       Q.  So getting back to what I was trying to ask --
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 1   I'm trying to understand how microprocessor 22 --

 2       A.  What?

 3       Q.  I'm sorry.  Microprocessor -- microcomputer --

 4   let me get my terms right -- how does Microcomputer 20,

 5   according to your understanding of Sudo, cause the

 6   implementation of Hall 2 sound field?

 7           MR. DAS:  Objection, form.

 8           THE WITNESS:  Let me just read the following

 9   sentences.

10   BY MR. CRAIN:

11       Q.  Certainly.

12       A.  So it's -- it describes how when the key is

13   pressed, the microcomputer transfers program and

14   coefficient data into the memory of the digital signal

15   processor through the Interface 19.

16       Q.  What is a signal processing function?

17       A.  It's a -- the -- it's a description of the

18   modification you wish to perform, to be performed upon

19   the input signal to generate the output signal.

20       Q.  What are parameters?

21       A.  They are a variety of values that may control

22   aspects of that function -- of that program algorithm

23   procedure.

24       Q.  Is a signal processing function then different

25   from a signal processing function parameter?
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 1       A.  Yes.

 2       Q.  When it's talking about Hall 1 or Hall 2 -- and

 3   I think it describes them as sound fields -- do you

 4   understand whether or not those correspond to what may

 5   be a signal processing function or a signal processing

 6   function parameter?

 7           MR. DAS:  Objection, compound.

 8           THE WITNESS:  He says that the microcomputer

 9   specifically reads out the program corresponding to the

10   key and the coefficient data group.  I would

11   understand -- the coefficient data group is the sort of

12   thing I would call a signal processing function

13   parameter, and the stuff that's not the coefficient data

14   group could be usefully described as a signal processing

15   function.

16   BY MR. CRAIN:

17       Q.  Look back at Fig. 1.  There is still something I

18   can't get out of my mind here.  You were just telling

19   me, if I understood you correctly, that A to D No. 1 is

20   removably connectable, according to your understanding

21   of Sudo.

22           MR. DAS:  Objection, form.

23           THE WITNESS:  What I said was I'm imagining the

24   piece of equipment that's being -- you know, what's

25   being depicted -- the physical realization that's being
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 1   depicted here, I'm imagining it as a piece of equipment

 2   in the laboratory, including an external A to D

 3   converter which is in a box which is removably connected

 4   to the remainder of the equipment.

 5   BY MR. CRAIN:

 6       Q.  Is that the only way that it could be imagined?

 7       A.  No.

 8       Q.  What other ways could you imagine it?

 9       A.  You could imagine putting the A to D converter

10   as a chip, on a card, that has -- you know, that has

11   other -- has -- you know, the breadboard system that has

12   other components that are being built into the system.

13       Q.  Is that still in a laboratory?

14       A.  Yes.

15       Q.  Can you imagine any implementations of Figure 1

16   outside of a laboratory?

17       A.  Yes.

18       Q.  What can you imagine?

19       A.  I can imagine this as a -- you know, a

20   development card.  I can imagine it as a development

21   card that you could plug into a computer.  I can imagine

22   it as a complete system.

23       Q.  In any of those implementations that you can

24   imagine, inside or outside of a laboratory, if you

25   disconnect A to D No. 1, what happens to the audio
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 1   signals?

 2           MR. DAS:  Objection, form.

 3           THE WITNESS:  It depends.  But certainly, if you

 4   remove the input, then the outputs in a short while are

 5   going to cease to reflect what -- I mean, reflect what's

 6   going on.  So there are two things.  It depends what

 7   happens -- how the I/O interface would deal with the

 8   absence of that input.  It could either read it as

 9   zeros, or it could stop working altogether, read it as

10   silence.

11   BY MR. CRAIN:

12       Q.  But it would no longer be processing audio

13   signals.  Is that correct?

14       A.  It would be processing whatever it's got in its

15   memory.

16       Q.  But it would no longer be processing the audio

17   signals that were being communicated by A to D No. 1.

18   Correct?

19       A.  If it's not connected, then it won't be getting

20   any information from it.

21       Q.  When on the keyboard, the preset button for

22   Hall 1 or Hall 2 is depressed, what do you understand

23   Microcomputer 20 to do?

24           MR. DAS:  Objection, asked and answered.

25           THE WITNESS:  I understand it to find --
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 1   retrieve a corresponding program, a set of instructions

 2   and some data, a set of values, and to transfer them

 3   into the memory of the digital signal processor -- into

 4   the memories of the digital signal processor.

 5   BY MR. CRAIN:

 6       Q.  Does that result in the modification of a signal

 7   processing function?

 8       A.  It would unless it happened to be writing the

 9   same program that was already there.

10       Q.  It would unless it was writing the same program

11   that was already there?

12       A.  That's right.

13       Q.  So if Hall 1 was being executed by the DSP and

14   the button for Hall 2 was pressed, what signal

15   processing function would be modified, if any?

16       A.  So, you know, you asked me before about the

17   difference between the signal processing function and

18   the signal processing function parameters.

19       Q.  Yes, I did.

20       A.  And I think I answered it by saying something

21   about signal processing function parameters, and then

22   sort of defining signal processing function relatively

23   as everything that wasn't included in the parameters.

24   It's not that easy to -- it's not like, oh, there is --

25   there is a very clear distinction between these in all
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 1   cases.  It's sort of depending on what you -- you know,

 2   what you're interested in, what perspective you were

 3   taking on the class of problems, the different

 4   algorithms.  Different parts of that overall algorithm

 5   might be considered to be in the parameters or not in

 6   the parameters in the function.

 7       Q.  Describe for me, Dr. Ellis, your understanding

 8   of how, in this example, Hall 1 would be modified as a

 9   signal processing function by the depressing of the

10   button for Hall 2.

11       A.  How Hall 1 would be modified as a signal

12   processing function -- how the signal processing

13   function associated with Hall 1 would be modified by

14   pressing the Hall 2 button.

15       Q.  How would it modify the signal processing

16   function for Hall 1?

17       A.  So can I -- so one -- what I've just said about

18   parameters -- what I'm saying is there is a boundary --

19   we could imagine that here is all the stuff you need to

20   run Hall 1.  We can now draw a boundary here and say

21   here are the parameters, here is everything else, which

22   we're going to call the signal processing function.

23       Q.  I'm listening.

24       A.  I'll still using my hands, which I guess is

25   probably -- you told me not to do.  There are two parts.
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 1   One is the parameters, which is sort of -- we can -- we

 2   have some flexibility in how we define it.  And for the

 3   purposes of this discussion, we're going to define

 4   everything else as the function.

 5           It might be that the difference between -- in

 6   fact, it's quite likely -- it's quite possible that the

 7   difference between Hall 1 and Hall 2 only exists in the

 8   parameters, or it could be that the differences exist in

 9   both the parameters and the function.

10       Q.  Do you remember my question?

11       A.  How does the signal processing function of

12   Hall 2 get modified -- Hall 1 get modified when you

13   press the button for Hall 2.

14       Q.  Okay.

15       A.  Do you remember my first answer?

16       Q.  I don't.  Because it was kind of so long --

17       A.  My first answer was, if it was the same, it

18   wouldn't get modified.  It might be the same, in which

19   case it wouldn't get modified.

20       Q.  Does Sudo indicate to us that it would be the

21   same?

22       A.  You know, it was -- that was what it suggested

23   to me.  Sudo is, again, not at all -- it's not really

24   talking about these algorithms at all.  It's just saying,

25   as an illustration, as a motivation, these are the kind
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 1   of things you would do.

 2       Q.  What do you mean, it's not talking about these

 3   algorithms at all?

 4       A.  It's not talking about the algorithms.  It's

 5   talking about how to update the coefficient Data RAM.

 6       Q.  The last answer we have on the transcript is,

 7   it's not talking about the algorithms.  This is you.

 8       A.  Yeah.

 9       Q.  It's talking about how to update the

10   coefficient --

11       A.  The coefficient Data RAM.

12       Q.  Data RAM.  Yes.  Would you explain that.

13       A.  The substance of the invention is a mechanism

14   for updating values in the coefficient Data RAM without

15   interrupting the processing.

16       Q.  So does it, in any way, teach the modification

17   of the algorithm?

18       A.  It starts off by explaining a mechanism -- by

19   describing a scenario in which the algorithm may have

20   been modified.

21       Q.  Where is that?

22       A.  When it says that the --

23       Q.  Where are you looking?

24       A.  Sorry.  The bottom of column three.  The place

25   we were looking just now.  That the microcomputer reads
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 1   out the processing program corresponding to the operated

 2   sound field control key and transfer -- I'm skipping the

 3   comments -- and transfers this data to the DSP through

 4   the interface.

 5       Q.  Where does that say that it modifies it?

 6       A.  It transfers it.  There is a program -- the DSP

 7   is only running one program at a time.

 8       Q.  Right.

 9       A.  So when it transfers that program into

10   presumably the program RAM, the understanding is that's

11   then the program that the DSP will be running.

12       Q.  So if Hall 1 is the program that is running, how

13   is Hall 1 modified by the insertion of Hall 2?

14       A.  Yes, there are two possibilities.  One is Hall 1

15   and Hall 2 share the same program.  So the program,

16   itself, remains unchanged even though, as it's described,

17   we understand that the program RAM is overwritten.  If

18   it's overwritten with the same values, it remains

19   unchanged.  In that case, the difference between Hall 1

20   and Hall 2 would be merely in the coefficients.

21       Q.  What is the other?

22       A.  The other is that Hall 1 and Hall 2 have

23   different programs.  So that when it transfers the new

24   program into the program RAM, an entirely new -- a

25   different algorithm is -- begins to be implemented.
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 1       Q.  In the second scenario that you just described,

 2   is the first program changed in any way, other than just

 3   not being run anymore?

 4       A.  It's obliterated.  It's replaced in memory with

 5   the second program.

 6       Q.  But it's not modified then?

 7       A.  No.

 8       Q.  And if we want to go back to Hall 1, we'll press

 9   the Hall 1 button.  That program comes back out of

10   Microcomputer 20 into the RAM.  Correct?

11       A.  That's my understanding, yes.

12       Q.  And it would be the same program that was

13   initially running in this hypothetical before we went to

14   Hall 2.

15       A.  Yes.

16       Q.  So it's never modified as an algorithm.

17       A.  That's not -- yes, that's not part of this

18   disclosure.

19       Q.  Now, the first instance is they just happen to

20   be the same.

21       A.  Yes.

22       Q.  Is that a common implementation, in your

23   experience?

24       A.  Yeah.

25       Q.  So Hall 1 and Hall 2 -- understandably, it might
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 1   be close, because maybe there are some tweaks -- but

 2   what about other types of algorithms or functions maybe

 3   for this big football stadium they have down here?  Have

 4   you heard about this thing?  I mean, this thing gets

 5   really loud.  So if they want to play sound down in this

 6   thing, maybe they have to do it in a way that might be

 7   different from Hall 1.  Would you expect the algorithms

 8   to be the same?

 9           MR. DAS:  Objection, form.

10           THE WITNESS:  It's interesting, but it turns out

11   that the algorithms that they're suggesting -- right --

12   which is this -- the couple of times they specify some

13   of AiDi --

14   BY MR. CRAIN:

15       Q.  Where are you looking?

16       A.  So column one, line 34, it's Greek letter sigma,

17   Greek letter alpha, subscript I, center dot, lower case

18   D, subscript I, all in parenthesis.  That's -- they call

19   it -- they give it a name.  I can give it a name.  The

20   product sum arithmetic operation.  So it turns out this

21   is a very well known -- a fundamental operation in

22   signal processing, because you can do a lot of -- you

23   can simulate a very wide range of, for instance, halls

24   with that.

25       Q.  Is that specifically for halls?
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 1       A.  No.

 2       Q.  So it could be stadiums?

 3       A.  Yes.

 4       Q.  So, in your first scenario, again, the signal

 5   processing function is not modified, because it's the

 6   same no matter what the --

 7       A.  Right.

 8       Q.  -- operation is?

 9       A.  Yes.

10       Q.  Only the coefficients are different.

11       A.  That's right.

12           (Exhibit 17 marked for identification.)

13   BY MR. CRAIN:

14       Q.  Dr. Ellis, I'm going to hand you what has been

15   marked as Exhibit 17.  Would you please take a moment to

16   review it.

17       A.  Okay.

18       Q.  Are you able to identify what has been marked as

19   Exhibit 17?

20       A.  Yes.  This is an international patent

21   application.  It's a patent.  It's not a U.S. patent.

22   It's some kind of patent description, which is the

23   reference I referred to as Krokstad in my declaration.

24       Q.  Is it referred to as Krokstad because that

25   appears to be the first named inventor?
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 1       A.  It appears to be the family name of the

 2   inventor.

 3       Q.  Correct.  Thank you.

 4           Do you believe Exhibit 17 to be an international

 5   application published under the Patent Cooperative

 6   Treaty?

 7       A.  Yes.

 8           MR. DAS:  Objection, form.

 9   BY MR. CRAIN:

10       Q.  Have you reviewed -- let's call it the Krokstad

11   reference --

12       A.  Yes.

13       Q.  Have you reviewed the Krokstad reference?

14       A.  Yes.

15       Q.  Do you recall how many times?

16       A.  Three or four times.

17       Q.  Like the others, I'm sure you reviewed it as

18   well this week.

19       A.  That's right.

20       Q.  Would you explain for me what you understand the

21   Krokstad reference to be directed to.

22       A.  It's about a design of a hearing aid, a digital

23   hearing aid, a hearing aid that processes sound using a

24   digital signal processor, using digital signal

25   processing, and various details of other aspects of this
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 1   hearing aid to make it good.

 2       Q.  Why is it your belief that a person of ordinary

 3   skill in the art in 1994 would look to hearing aid

 4   technology like what's disclosed in Krokstad for

 5   teaching -- let me start that question again.

 6           Why is it your opinion that a person of ordinary

 7   skill in the art of the '544 patent would look to the

 8   Krokstad reference for teaching and insight?

 9           MR. DAS:  Objection, form.

10           THE WITNESS:  Because the use of digital signal

11   processing in hearing aids was a very exciting and

12   important development at the time.

13   BY MR. CRAIN:

14       Q.  How do you know that?

15       A.  That's my recollection.

16       Q.  Based on what?

17       A.  Based on what I remember about the time.  This

18   is -- this is early for a digital hearing aid.  I guess

19   that's why they're filing a patent on it.  Because

20   it's -- again, as I've described, there is a process by

21   which the digital technology has to become cheap enough

22   to be suitable in the right format.  So this is the time

23   at which this -- these -- the hearing aids which had

24   previously been analog were switching to digital, making

25   possible a much greater range of functionalities and
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 1   flexibilities, which was -- which was an exciting

 2   development.

 3       Q.  Do you have any understanding of whether or not

 4   the Krokstad reference teaches a removable connection as

 5   is claimed in the '544 patent?

 6       A.  I think it does.

 7       Q.  Would you show me where you believe that to be.

 8       A.  So, for instance, in Figure 5a, we actually

 9   see -- well, we see firstly a box labeled "RS-232," also

10   labeled "IF," which clearly refers to the serial

11   programming interface described that can be used to

12   update the internal settings of the hearing aid.

13           We also see a broken line between the box marked

14   RAM 7 and the box marked RAM 2.  It's an interrupted

15   arrow, which I believe corresponds to a removable

16   connection between the part of the hearing aid that's

17   inserted in the ear and a case that it is put in when

18   it's not in the ear.

19       Q.  Do you have Exhibit 12 handy?  If you want to

20   pull -- reference Exhibit 13, which is your declaration,

21   we can look at both of them.  We'll be jumping back and

22   forth.

23       A.  Okay.

24       Q.  So you've got 13 and you've got 12, and then the

25   Krokstad reference.
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 1       A.  Yeah.

 2       Q.  So we'll look at all three of them.

 3           In Exhibit 12, please turn to page 24 -- 23, 24.

 4       A.  Yeah.

 5       Q.  I was wrong.  Make that 25, 26.

 6       A.  Yeah.

 7       Q.  Let's just start with the last two elements that

 8   we see on page 26.

 9       A.  Yes.

10       Q.  I believe you also talk about them in your

11   declaration.  So we can flip back and forth.

12           Now, do you see in the left column where it

13   says, "An external programmer"?

14       A.  Yes.

15       Q.  And the right column, it shows -- it actually

16   references Sudo and not Krokstad.  Do you see that?

17       A.  Yes.

18       Q.  And we've just been talking about

19   Microcomputer 20.

20       A.  Yes.

21       Q.  So I take it from this that -- let me go back

22   here.

23           Let's look at your opinion as well.

24       A.  Yes.

25       Q.  Do you see any reference in your opinion, on
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 1   pages six, seven, or eight, with respect to Krokstad

 2   disclosing or teaching an external programmer?

 3       A.  In paragraph 18, I say, "Krokstad also shows the

 4   use of an RS-232 input port that is used to program the

 5   DSP with functions that are selected for a particular

 6   user."

 7       Q.  Do you see a reference to an external programmer

 8   in that paragraph?

 9       A.  Yes.

10       Q.  Is the RS-232 the external programmer?

11       A.  It's the interface to the external programmer.

12   So it's used to program these -- obviously, the RS-232

13   input port is a port.  It's not the port that can

14   program it; it's the thing you connect to the port.

15       Q.  Yeah, you're getting ahead of me.  That's right.

16   I think you're right.  So where is the thing that

17   connects to the port?  Is it in Krokstad is what I'm

18   trying to understand?

19       A.  Oh, he mentions it.  Yeah.  He mentions the idea

20   of using some kind of audiometry system.  That's what's

21   connected through the RS-232 port.

22       Q.  Before you go to that, do you reference what

23   you're trying to find in your port?

24       A.  That's what I'm talking about.

25       Q.  Where are you talking about it, again?
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 1       A.  I'm talking about there is an RS-232 port that

 2   is used to program the DSP.

 3       Q.  And you're not suggesting that it is the RS-232

 4   port that's the external programmer.  Correct?

 5       A.  That wouldn't make any sense.

 6       Q.  According to your understanding of Krokstad,

 7   what's connected to the RS-232 port?

 8       A.  It's a connection between two devices.  It's a

 9   connection between an external computer, which is used

10   for setting the hearing aid, and it's connecting to the

11   hearing aid circuitry.

12       Q.  So are you then now contending that this

13   computer connected to the RS-232 port would be an

14   external programmer?

15       A.  Yes.

16       Q.  If you look at the next element, it starts out

17   with, "A programming signal input port."  We've already

18   talked about Sudo, so I think I'm good with that.  That

19   appears to correspond to the first two paragraphs of

20   Exhibit 12.  Does that appear to be correct?  I only say

21   because see how it references Exhibit 5 and 3?

22       A.  Sorry.  You lost me.

23       Q.  Okay.  Are you on page 26 of Exhibit 12?

24       A.  Yes.

25       Q.  In the right column, across from the element
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 1   that begins, "A programming signal interface port," do

 2   you see the paragraph that begins, "Sudo discloses"?

 3       A.  Yes.

 4       Q.  Do you understand that paragraph to be

 5   pertaining to Sudo?

 6       A.  Yes.

 7       Q.  To what does the second paragraph pertain?

 8       A.  Also Sudo.

 9       Q.  That's what I was trying to get at.  Sorry to

10   confuse you.

11       A.  Yes.

12       Q.  I think that's right.

13       A.  I agree.

14       Q.  Do you understand Krokstad to disclose a

15   programming signal input port?

16       A.  So there are various names given to -- I think

17   there are like three different levels that are

18   distinguished in the '544 patent.  And I'm not -- it's

19   not totally clear to me what the distinctions are.  But

20   in -- in natural usage, the -- I would say that would be

21   a good way to describe it.  The way that a person of

22   ordinary skill would understand a programming signal

23   input port -- a programming signal input port, then that

24   would -- that would apply to the RS-232 port in

25   Krokstad.
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 1       Q.  So you do believe that Krokstad discloses a

 2   programming signal input port, and if I understand you

 3   correctly, you represent it to be the RS-232 input port?

 4       A.  Yes.  RS-232 port.

 5       Q.  Is that the only thing it would be?

 6       A.  There is this -- there is this second removable

 7   connection in Krokstad between -- it's the one I

 8   described as the broken line.

 9       Q.  What is that?

10       A.  It's this connection between what appears to be

11   a cradle that the hearing aid is put into when not in

12   use and which -- the hearing aid doesn't have an RS-232

13   port on it.  An RS-232 port has a physical size which

14   would be impractical to put on a hearing aid.  So there

15   is some kind of box or case that the hearing aid can be

16   put into when it's not in use.  And according to the

17   description, there is some electrical connection that's

18   made when it's put in the case.

19       Q.  Is that the programming signal input port?

20       A.  That connection could also be described as the

21   programming signal input port.  A programming signal

22   input port.

23       Q.  But is that port removably connectable to the

24   external programmer?

25           MR. DAS:  Objection, form.
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 1           THE WITNESS:  You know, it depends on what

 2   you're defining -- where you're defining the boundary

 3   between the external programmer and the digital signal

 4   processor.

 5   BY MR. CRAIN:

 6       Q.  I'm asking you.

 7       A.  Well, you could define either of them.  I only

 8   mention it because it's a possibility.

 9       Q.  What's a possibility, again?

10       A.  That you could define -- you could define the

11   boundary -- you could define the removable connection

12   between the external programmer and the digital signal

13   processor as being the RS-232 port or the broken arrow

14   between those two RAMs in figure -- in the figure I was

15   talking about.

16       Q.  I'm confused.  Is it one or the other or is it

17   both?

18       A.  Depending on your taste, you could define it

19   either way.

20       Q.  How are you defining it, is what I'm asking?

21       A.  I'm happy to define it either way.

22       Q.  Okay.  Does that mean both?

23       A.  Not at the same time.  It depends.  You know.  I

24   don't see the need to rule out one of them.

25       Q.  What is the external programmer if you're going
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 1   to say that the removable connection is -- I take it to

 2   be that broken area between RAM 7 and RAM 2.

 3       A.  In Figure 5a.

 4       Q.  Yes.

 5       A.  Yes.  Then the external programmer would be

 6   everything to the right of that broken line, which would

 7   be RAM 7, the RS-232 interface, and the external computer

 8   connected to that interface which is not shown.

 9       Q.  What does RAM 7 do?

10       A.  I'm not really sure.  It seems to be a backup

11   memory that can store parameters.

12       Q.  Is that it?

13       A.  Yeah.

14       Q.  Do you agree with my understanding of Krokstad

15   that it appears to disclose a hearing aid component, a

16   case or I think you said a cradle, and then some type of

17   computing device?  Is that a fair characterization?

18       A.  The invention makes reference to the computing

19   device, yes.

20       Q.  As well as the hearing aid, obviously?

21       A.  Yes.

22       Q.  And some type of case?

23       A.  Yes.

24       Q.  Describe for me your understanding of what

25   Krokstad teaches in order to program the hearing aid.
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 1       A.  That's interesting.  He talks about -- you know,

 2   that the -- there is a computer connected to the

 3   interface, and you can download data through that into

 4   the various memories of the hearing aid system to change

 5   its function.

 6       Q.  Could you get into a little bit more detail.  I

 7   think that's a very high-level explanation.

 8       A.  Yes.

 9       Q.  Would you walk me through the steps that you

10   understand.  What is the first thing you would do?

11       A.  To do what?

12       Q.  Well, if I want to program the DSP that I

13   presume is in the hearing aid --

14       A.  Yes.

15       Q.  -- what is the first step to do that, that you

16   understand, in Krokstad?

17           MR. DAS:  Objection to form.

18           THE WITNESS:  Well, I don't know -- if the exact

19   sequence doesn't matter, we'd have to establish a

20   connection between the external programmer and the DSP.

21   So that would involve, for instance, plugging the

22   external computer into the RS-232 interface and

23   connecting the ear unit to the case.

24   BY MR. CRAIN:

25       Q.  Are you suggesting they all have to be connected
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 1   at one time?

 2       A.  That would be one way.  That would certainly be

 3   one way of doing it.

 4       Q.  Okay.

 5       A.  Now, I haven't -- I haven't read Krokstad

 6   closely enough.  Looking at the picture, it seems like,

 7   well, maybe you could write into RAM 7, and then later --

 8   write into RAM 7 when it's not connected to the hearing

 9   aid, and then later connect the hearing aid to the case

10   and the data in RAM 7 could be transferred.  That's just

11   something that is suggested to me by the figure.

12       Q.  Tell me, if you would -- take a moment to review

13   Krokstad and tell me if either one of those or both of

14   those are suggested in Krokstad.

15       A.  Oh.  So yes -- it might be helpful for me to

16   note at this point that in my previous review, I

17   concluded that in that figure -- in Figure 5 -- 5a, I

18   think it is -- Figure 5a, I concluded that what's

19   labeled "RAM 7" was actually meant to be labeled RAM 1,

20   that this was a -- you know, an error in preparing the

21   figure.  This is based on comparison with Figure 4a

22   where you see RAM 2, the broken line, and the RS-232

23   interface.

24       Q.  Are you telling me you put that in your report?

25   Is that in your report?

�

0217

 1       A.  No.

 2       Q.  All right.  I thought you said that.

 3           So you believe that there is a typo in

 4   Figure 5a?

 5       A.  Yes.

 6       Q.  And I think I interrupted you and I apologize.

 7   Explain to me why you believe that RAM 7 is an error.

 8       A.  Well, so, you know, one thing is a one and a

 9   seven are somewhat similar.  You can imagine if this was

10   being transcribed from a hand-drawn figure, that that

11   would be a mistake that could happen.  But mainly by

12   comparison of the surrounding units between Figure 4a

13   and Figure 5a, the things on either side of that box are

14   the same, but for some reason, the number inside the box

15   is changed from RAM 1 to RAM 7.

16           The other thing is that RAM 7 appears in

17   Figure 5b in a completely different place, immediately

18   before RAM 8 within the DSP.  There is no interpretation

19   that I could come up with why the other RAMs have

20   corresponding -- RAM 2, which appears in both figures,

21   is in the same place.  There is no reason I could think

22   of why RAM 7 would suddenly be moved from downstream of

23   the separation connection in Figure 5a to the internal

24   of the DSP in Figure 5b.

25       Q.  So the question I asked you before that -- I
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 1   appreciate that information -- was for you to review

 2   Krokstad and tell me if one or both of the two methods

 3   are disclosed.

 4           MR. DAS:  Objection, form.  Objection, compound.

 5           THE WITNESS:  So I'm looking at the third

 6   paragraph on native page 21.  It starts, "The hearing

 7   aid can easily be reprogrammed."  This describes -- it

 8   says, "Reprogramming is performed in that the random

 9   access memory RAM 1 in the case or secondary section two

10   is connected via an interface IF of type RS-232 to a

11   computer, e.g. a personal computer which is connected to

12   an audiometer system."

13   BY MR. CRAIN:

14       Q.  What do you understand that to be teaching?

15       A.  That the -- to reprogram it -- to reprogram the

16   hearing aid, you connect an external computer to the

17   RS-232 interface and transfer data.

18       Q.  So is this the method where the computer, via an

19   RS-232 connection in the case, transfers data into

20   RAM 1?

21       A.  In both of the scenarios I mentioned, this is

22   part of it.

23       Q.  Okay.

24       A.  The data has to be transferred from the computer

25   to RAM 1 to the rest of the hearing aid.
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 1       Q.  Right.  I think you had said that one embodiment

 2   might be where they're all connected at the same time,

 3   the PC to the case to the hearing aid.  And then I think

 4   you said another one was, well, you could do it where PC

 5   to the case, and then later in time, case to the hearing

 6   aid.  Did I understand that to be correct?

 7       A.  I did say that, yes.

 8       Q.  This text you're suggesting -- you're reading to

 9   me here, pointing out to me, is that one or the other of

10   the two -- is that one or the other of the two

11   approaches?

12       A.  I can't tell.  He only talks about transferring

13   it to RAM 1 in this paragraph.  He doesn't talk about

14   what happens to it after it's in RAM 1.  It's inherent

15   that it doesn't stay in RAM 1, but has to get to the

16   actual hearing aid.  He doesn't say whether it is

17   happening -- whether it could happen later.  He doesn't

18   say in that paragraph.  I don't know if it says it

19   elsewhere.

20       Q.  In either situation, when a computer is

21   connected via the RS-232 interface to the case and

22   RAM 1, what does Krokstad tell us that is being

23   communicated from the computer to RAM 1?

24       A.  He says it's being reprogrammed to suit altered

25   user conditions and changes in the hearing of the user
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 1   or the hearing of another user.  So he's telling us that

 2   what's being reprogrammed is the particular signal

 3   processing functions that the hearing aid can perform.

 4       Q.  Would you look on native page 20.

 5       A.  Yes.

 6       Q.  Do you see the sentence midway through the

 7   paragraph that starts on the top, that begins, "Each

 8   individual set of filter coefficients"?

 9       A.  Yes.

10       Q.  Take a moment, if you would, and read the rest

11   of that paragraph.  As you do, it references RAM 7.  My

12   question to you is going to be, which RAM 7 is that?  Go

13   ahead and read the paragraph.

14       A.  Yes.

15       Q.  So is that RAM 7 referring to what we see in 5b,

16   according to your understanding, and not what we see in

17   Figure 5a?

18       A.  Yes.

19       Q.  Do you have any understanding of what he means

20   when he talks about a set of filter coefficients?

21       A.  I think so.

22       Q.  What do you understand that to mean?

23       A.  Coefficients that control the behavior of a

24   digital filter.

25       Q.  Would these be similar to parameters?
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 1       A.  Yes.

 2       Q.  What do you understand a specific response

 3   function for the hearing aid to be?

 4       A.  A complete specification of the response of the

 5   hearing aid to different sound inputs.

 6       Q.  Do you understand Krokstad to be teaching us --

 7   no matter which of the two connection methods may be

 8   implemented -- that coefficients may be communicated

 9   from the computer to the hearing aid?

10       A.  He certainly -- I think he explicitly says

11   coefficients.

12       Q.  Do you see where he talks about modifying any

13   response functions?

14       A.  That would be the point of -- of having a

15   programmable hearing aid is to allow you flexibility in

16   the response functions.

17       Q.  Well, remember when we were talking about Sudo,

18   how we had like Hall 1 function and Hall 2.

19       A.  Yes.

20       Q.  And we talked about a couple of different

21   approaches to those.  But I think in neither one of the

22   two approaches in Sudo, the function was being modified.

23   It was either the same function, with different

24   coefficients; or two different functions, where one was

25   replacing the other.  Do you recall that discussion?  In
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 1   Sudo.

 2       A.  Yes.  And in the second case, the function is

 3   being modified.

 4       Q.  Well, I think we talked about how --

 5       A.  Oh, the function -- okay.  You were drawing a

 6   distinction between like a modification meaning a slight

 7   change to the function.  Right.

 8       Q.  Do you see an instance that teaches a

 9   modification of any of the response functions -- I

10   believe it uses that term -- in Krokstad?

11       A.  The only sensible interpretation of this is that

12   modifying the filter coefficients would be a part of

13   modifying the response function.  The response function

14   includes the -- if you change the filter coefficients,

15   you're going to change the overall response function.

16   That's one way to change the overall response function.

17       Q.  But does it change the algorithm?

18       A.  Changing the filter coefficients does not change

19   the algorithm.

20       Q.  Do you see any discussion in Krokstad where it

21   changes the algorithm for the function?

22       A.  I don't know, but my understanding would be

23   there would be no reason to -- the most likely thing

24   would be to give the interface the ability to change all

25   the software -- all the data stored in the processor.
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 1   It would be -- you know, just -- it would be a strange

 2   engineering decision to prevent yourself from

 3   changing -- to limit -- to make it so that it was

 4   limited to only changing the filter coefficients and not

 5   the program.

 6       Q.  Well, this application was published in 1991.

 7   So show me in Krokstad where it teaches or suggests

 8   exactly what you just said.

 9           MR. DAS:  Objection, form.

10           THE WITNESS:  I don't know if it does, but I'm

11   saying that it would be obvious to a person of ordinary

12   skill, that that would be the most simple way to

13   implement it.

14   BY MR. CRAIN:

15       Q.  Would you like to take a moment to review

16   Krokstad to see if you can find such a suggestion?

17       A.  No.

18       Q.  Why not?

19       A.  Because I don't think -- you know, I don't think

20   he does -- there is not going to be -- I don't expect to

21   find anything in there which is going to be, well, here

22   he's clearly talking about modifying the program.

23       Q.  But he does talk about modifying coefficients;

24   doesn't he?

25       A.  He talks about modifying the response function,
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 1   using the external programmer to change the response

 2   function.

 3       Q.  Well, that's -- and changing the coefficients?

 4       A.  One way to do that would be to change the

 5   coefficients.

 6       Q.  What is the other?

 7       A.  The other way would be to change the

 8   coefficients and the program.

 9       Q.  Show me where it talks about changing the

10   program.

11       A.  Well, as I said, when it says you're changing

12   the response function, that can be understood to be

13   referring to changing the program.

14       Q.  Where are you looking?

15       A.  "The hearing aid can easily be reprogrammed to

16   suit altered user conditions and changes in the hearing

17   of the user or the hearing of another user."

18           So he's talking about the ability of the -- the

19   ability to change the overall behavior of the device.

20   It's interesting that he uses the word "reprogrammed."

21       Q.  We are talking about a hearing aid.  Correct?

22       A.  That's right.

23           MR. CRAIN:  Let's go off the record.

24           THE VIDEOGRAPHER:  We're going off the record.

25   The time is 5:08 p.m.
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 1           (Recess taken from 5:08 to 5:25.)

 2           THE VIDEOGRAPHER:  This is the beginning of

 3   Media No. 5 in the deposition of Dr. Daniel Ellis.  The

 4   time is 5:25 p.m.  We're back on the record.

 5   BY MR. CRAIN:

 6       Q.  So, Dr. Ellis, is there any testimony that

 7   you've given, either in the last session or earlier

 8   today, that you would like to change or correct in any

 9   way?

10       A.  No.

11       Q.  Did you have an opportunity to consult with

12   QSC's counsel during the break?

13       A.  I spoke to them.

14       Q.  Did you consult or confer with QSC's counsel

15   regarding the substance of the testimony that you have

16   given already in this deposition?

17       A.  No.

18       Q.  Did you consult or confer with QSC's counsel

19   regarding the substance of any testimony anticipated to

20   be given?

21       A.  No.

22       Q.  Including any redirect testimony?

23       A.  No.

24       Q.  During the break, did counsel for QSC suggest to

25   you the manner in which any questions should be answered?
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 1       A.  No.

 2           MR. CRAIN:  At this time, we tender the witness.

 3           MR. DAS:  We'll take a short break.

 4           MR. CRAIN:  Okay.

 5           THE VIDEOGRAPHER:  We're going off the record.

 6   The time is 5:26 p.m.

 7           (Recess taken from 5:26 to 5:44.)

 8           THE VIDEOGRAPHER:  We're back on the record at

 9   5:44 p.m.

10

11                     E X A M I N A T I O N

12   BY MR. DAS:

13       Q.  Dr. Ellis, could you turn to Exhibit 14.

14       A.  Okay.

15       Q.  Could you remind us what Exhibit 14 is.

16       A.  Exhibit 14 is the '544 patent.

17       Q.  That's the issue of the petition on which you're

18   being deposed.  Correct?

19       A.  Yes.

20       Q.  Now, turn to the second to last page of that and

21   look at claim one, and let me know when you've finished

22   reviewing it.

23       A.  Okay.

24       Q.  So claim one is in column eight.  If you look at

25   the paragraph that's column eight, around line 35 -- do
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 1   you see that?

 2       A.  Yes.

 3       Q.  It says, "A programming signal input port for

 4   receiving at least one programming signal from the

 5   external programmer, the external programmer being

 6   removably connectable to the programming input signal

 7   port for modifying at least one of a signal processing

 8   function and a signal processing function parameter

 9   defined in said signal processing circuit."  Did I read

10   that correctly?

11           MR. CRAIN:  Object to form.

12           MR. DAS:  You can answer.

13           THE WITNESS:  No, you transposed two words.

14   BY MR. DAS:

15       Q.  Which words?

16       A.  You said -- I think you said "input signal port"

17   when you meant -- when it says "signal input port."

18       Q.  I apologize.  But you see that paragraph.

19   Correct?

20       A.  Yes.

21       Q.  How would a person of ordinary skill in the art

22   of the '544 patent understand the clause, "modifying at

23   least one of a signal processing function," as used in

24   this claim one?

25           MR. CRAIN:  Object to form.
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 1           THE WITNESS:  It means changing the function

 2   that's being performed by the signal processing circuit.

 3   BY MR. DAS:

 4       Q.  Which means?

 5       A.  Which means changing -- that is, substituting a

 6   different function.

 7       Q.  So would that necessarily require actually

 8   changing the existing algorithm off a function that

 9   exists on the DSP or could it be just replacing it with

10   an entirely new function?

11           MR. CRAIN:  Object to form.

12           THE WITNESS:  My understanding is that it would

13   only mean replacing the entire code.  It would be very

14   difficult in practice to -- I mean, it would be fiddly

15   in practice to have an algorithm in memory where you

16   could go in and change just a few parameters.  You would

17   already have to have the ability to access the memory.

18   So it would be much simpler and more -- I guess, more

19   straightforward to just go ahead and rewrite the entire

20   piece of program code.  I can't think of any reason why

21   you would want to modify only part of an existing

22   program code.  You already -- you know, the programmer

23   already knows what the programming code is, so -- and

24   it's already writing to memory.  So you just go in and

25   write the whole thing.  That would be the only way I
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 1   could imagine it being done.

 2   BY MR. DAS:

 3       Q.  Now, during your cross-examination, you were

 4   asked a number of questions about Exhibit 16, which is

 5   Sudo.

 6       A.  Um-hmm.

 7       Q.  One of the questions -- again, I may not get the

 8   exact wording correct -- was something along the lines

 9   of why would a person of ordinary skill in the art of

10   the '544 patent not understand Interface 19 as being a

11   buffer circuit.  Do you remember being asked a question

12   along those lines?

13       A.  Yes.

14       Q.  Now, what is your understanding of a person of

15   ordinary skill in the art of the '544 patent?

16           MR. CRAIN:  Object to form.

17           THE WITNESS:  This is covered in my declaration.

18   BY MR. DAS:

19       Q.  And that's Exhibit 13?

20       A.  Exhibit 13.  In Section III, paragraph seven,

21   eight, and nine, I explain what I mean by a level of

22   ordinary skill in the art -- a person of ordinary skill

23   in the art.

24       Q.  And in paragraph eight of your declaration, it

25   says, "In my opinion, a person of ordinary skill in the
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 1   art for this '544 patent would have had a master's

 2   degree in electrical or electronics engineering and

 3   master's-level course work, along with practical

 4   experience designing and testing electronic amplifiers

 5   and the associated signal processing functions."  Do you

 6   see that?

 7       A.  Yes.

 8           MR. CRAIN:  Object to form.

 9   BY MR. DAS:

10       Q.  And in your opinion, is that the only definition

11   of a person of ordinary skill in the art?

12           MR. CRAIN:  Objection to form.  Beyond the

13   scope.

14           THE WITNESS:  No.  My intention in making that

15   definition was to provide an example of the kind of

16   person I was thinking about when I was making statements

17   about obviousness.  The deeper thing I was trying to get

18   at was the idea that someone who has training in

19   electrical engineering, like a bachelor's degree; and

20   who has gone on to do some further study, indicating

21   that they have, you know, correctly understood the

22   bachelor's engineering; and then they're working in the

23   area that's relevant to the patent, so that, for

24   instance, if they have this practical experience.  But

25   there could be many other people who I would regard as a
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 1   person of ordinary skill in the art for this patent.

 2   BY MR. DAS:

 3       Q.  So can you give us some other examples of people

 4   who would be persons of ordinary skill in the art for

 5   this '544 patent.

 6           MR. CRAIN:  Object to form, beyond the scope.

 7           THE WITNESS:  So this is about, you know, basic

 8   electrical engineering topics, and then the use of

 9   digital signal processors in a system.  So anyone who

10   had that kind -- a good grasp of those topics.  So

11   someone with a Ph.D. in electrical engineering and who

12   had -- who had covered signal processing topics would be

13   someone I would consider a person of ordinary skill.

14   Someone who had a master's degree and had worked with

15   digital signal processing would meet that -- would meet

16   my definition.

17   BY MR. DAS:

18       Q.  Why did you not --

19       A.  Sorry.  Would not meet my definition.  Would

20   also be the kind of person that I'm thinking about as

21   corresponding to a person of ordinary skill.

22       Q.  Why did you not include those other examples in

23   paragraph eight?

24           MR. CRAIN:  Object to form.  Beyond the scope.

25           THE WITNESS:  I was -- I was just trying to give
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 1   a sufficient example of the kind of skill that I was --

 2   the kind of person I was talking about.  I was not

 3   trying to indicate the -- you know, the necessary -- the

 4   conditions that could not be omitted.

 5   BY MR. DAS:

 6       Q.  So one of the persons of ordinary skill, I

 7   thought you said, was a person with a Ph.D. in

 8   electrical engineering and who had covered signal

 9   processing topics.  Correct?

10       A.  Yes.

11           MR. CRAIN:  Object to form, leading.  Object to

12   form, beyond the scope.

13   BY MR. DAS:

14       Q.  Would you consider such a person to be a person

15   of ordinary skill in the art of the '542 patent?

16       A.  Yes.

17           MR. CRAIN:  Object to form.  This is beyond the

18   scope.  This entire line is beyond the scope.

19           THE WITNESS:  Yes.

20   BY MR. DAS:

21       Q.  Okay.  You also identified a person of ordinary

22   skill in the art could be someone with a master's degree

23   in electrical engineering who had worked with digital

24   signal processing would be another person of ordinary

25   skill in the art of the '544 patent.  Correct?
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 1       A.  Yes.

 2           MR. CRAIN:  Object to form, leading.  Object to

 3   form, beyond the scope.

 4           You can't lead your own witness, KM.  You know

 5   that.

 6           MR. DAS:  I'm not leading my witness.

 7           MR. CRAIN:  Read the transcript.  You did.

 8           MR. DAS:  No.

 9   BY MR. DAS:

10       Q.  Would you consider that person to also be a

11   person of ordinary skill in the art in the '542 patent?

12       A.  Yes.

13           MR. CRAIN:  Object to form, beyond the scope.

14           MR. DAS:  We have no further questions at this

15   time.

16           MR. CRAIN:  Go off the record.

17           THE VIDEOGRAPHER:  We're going off the record.

18   The time is 5:53 p.m.

19           (Recess taken from 5:53 to 5:56.)

20           THE VIDEOGRAPHER:  We're back on the record.

21   The time is 5:56 p.m.

22

23                     E X A M I N A T I O N

24   BY MR. CRAIN:

25       Q.  Dr. Ellis, just a couple more questions.  Thank
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 1   you.

 2           After I finished my cross-examination, before

 3   Mr. Das asked you any questions, you remember we took a

 4   break.

 5       A.  Um-hmm.

 6       Q.  Did you have the opportunity to consult with

 7   your counsel during that particular break?

 8       A.  Yes.

 9       Q.  Did you speak -- let me ask this again.

10           Did you consult or confer with QSC's counsel

11   regarding the substance of the testimony that you would

12   give during your redirect examination?

13           MR. DAS:  Again, I would instruct you, if you

14   can answer that question without getting into privileged

15   communications, you can answer.

16           MR. CRAIN:  What's the privilege?

17           MR. DAS:  The privilege is that --

18           MR. CRAIN:  So it's established you did talk

19   with him about the redirect testimony?

20           MR. DAS:  It's attorney-client privilege what we

21   discuss with him.

22   BY MR. CRAIN:

23       Q.  So can you answer the question.  Did you talk

24   with your attorneys -- let me start again.

25           Did you talk with QSC's attorneys before your
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 1   redirect examination about your redirect examination?

 2       A.  And what's the privilege?

 3           MR. DAS:  Well, again, do you need to consult on

 4   this to answer the question?

 5   BY MR. CRAIN:

 6       Q.  I want to know what you talked about with regard

 7   to the redirect examination.

 8           MR. DAS:  I will instruct you not to talk about

 9   what we talked about during that break.  Okay?

10   BY MR. CRAIN:

11       Q.  Did you talk about the substance of any

12   testimony that you would give on redirect examination?

13           MR. DAS:  I object, privilege, and I instruct

14   you not to answer that question.

15   BY MR. CRAIN:

16       Q.  Can you not answer that question because it

17   would cause you to reveal a communication between

18   yourself and QSC's counsel?  That's a yes or no.

19       A.  It's an interesting thing, because at some

20   point, you know, you're asking me -- it's doing the same

21   thing.  It's still revealing privilege.

22       Q.  I'm not asking you for the substance of it.  I'm

23   not asking you for what you talked about.  That would be

24   a whole other area.  I'm asking, did you speak with

25   QSC's counsel before your redirect testimony about the
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 1   substance of your redirect testimony?

 2           MR. DAS:  And I instruct you not to answer that

 3   on the basis of privilege.

 4           MR. CRAIN:  So you won't even let him tell me

 5   whether he did or didn't.

 6           MR. DAS:  You can ask him if he spoke to us.

 7           MR. CRAIN:  About the substance of the testimony

 8   he would give.  I'm not asking for what the substance

 9   was.  That's not privileged.

10           MR. DAS:  It is privileged.

11           MR. CRAIN:  What's the basis?

12           MR. DAS:  The basis of the privilege is that it

13   goes into attorney-client communications, what the

14   substance of the communication is.

15           MR. CRAIN:  I didn't ask for the substance.

16           MR. DAS:  Yes.  You're asking him about whether

17   he spoke about the substance of his redirect testimony.

18   That is going directly to the substance of the

19   communication.

20           MR. CRAIN:  Absolutely not.  I'll absolutely

21   take that to the board.

22           MR. DAS:  Yes.

23   BY MR. CRAIN:

24       Q.  So you're not going to answer the question that

25   is clearly in the Trial Practice Guide, Appendix D,
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 1   Section 6, about whether or not you did or did not

 2   consult with QSC's counsel regarding the substance of

 3   the testimony that you would give on redirect

 4   examination.  You're not going to answer that.  Right?

 5           MR. DAS:  I'm going to instruct you not to

 6   answer that question on the basis of privilege.

 7           THE WITNESS:  I'm following the advice of my

 8   counsel.

 9   BY MR. CRAIN:

10       Q.  Did you consult with QSC's counsel or confer

11   with QSC's counsel, prior to your giving the redirect

12   examination, after the conclusion of my cross-

13   examination, regarding the substance of the testimony

14   that was anticipated to be given during the redirect

15   portion of your testimony?

16           MR. DAS:  I will instruct you not to answer that

17   question on the basis of privilege.

18           THE WITNESS:  I'm taking the advice of my

19   counsel.

20   BY MR. CRAIN:

21       Q.  So you will not even tell me whether or not you

22   did or didn't, irrespective of whatever the substance

23   was.  Is that correct?

24           MR. DAS:  Again, I would instruct you not to

25   answer that question on the basis of privilege.
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 1           THE WITNESS:  I'm taking my counsel's advice.

 2   BY MR. CRAIN:

 3       Q.  During the break, after the conclusion of my

 4   cross-examination, prior to the commencement of redirect

 5   by Mr. Das, did QSC's counsel suggest to you the manner

 6   in which you should answer any questions that would be

 7   posed to you on redirect examination?

 8           MR. DAS:  Again, I would instruct you not to

 9   answer that question on the basis of privilege.

10           MR. CRAIN:  You've got to be kidding me.  Golly,

11   KM.

12   BY MR. CRAIN:

13       Q.  Can you answer?

14           MR. DAS:  I would instruct you not to answer

15   that on the basis of privilege.

16           THE WITNESS:  I'm taking the advice of my

17   counsel.

18           MR. CRAIN:  Wow.

19   BY MR. CRAIN:

20       Q.  I've asked you this question similar times, or

21   these questions, about consulting with QSC's attorneys,

22   after breaks, today and yesterday; haven't I?

23       A.  Yes.

24       Q.  This is the first time that you have refused to

25   answer those questions based on the advice of counsel;
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 1   is it not?

 2       A.  Yes.

 3           MR. CRAIN:  We are concluded.

 4           THE VIDEOGRAPHER:  This is the end of Media

 5   No. 5 in the deposition of Dr. Daniel Ellis.  The time

 6   is 6:02 p.m.  We are now off the record.

 7           (Deposition adjourned at 6:02 p.m.)

 8           (Signature reserved.)
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