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VI DEOCONFERENCE DEPQOSI TI ON OF HOVER ANTONI ADI S, PhD
held renotely, on Wednesday, June 4, 2025, at 9:18
a.m, before Monice K Canpbell, Certified Court
Reporter, in and for the State of California.

APPEARANCES:
For the Plaintiffs:
| RELL & MANELLA LLP
BY: HONG (ANNI TA) ZHONG, ESQ
1800 Avenue of the Stars, Suite 900
Los Angeles, California 90067
(310) 277-1010
hzhong@rell.com

For the Defendants:
QUI NN EMANUEL URQUHART &
SULLI VAN, LLP
BY: LANCE YANG, ESQ
1109 First Avenue, Suite 210
Seattl e, Washington 98101
(206) 905-7000
| anceyang@ui nnemanuel . com
Al so Present:
DAVI D VEST, VI DEOGRAPHER
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* * % * %

VEDNESDAY, JUNE 4, 2025
9:18 A M
.
THE VI DEOGRAPHER: Good norning. W 09: 18
are on record. The tine is 9:18 a.m Pacific
Daylight Tinme. The date today is June 4th,
2025. Please note that this deposition is being
conducted virtually. The quality of recording
depends on the quality of the canera and 09: 18
i nternet connection of participants. Wat is

seen fromthe witness and heard on screen is

what will be recorded. Audio and video
recording will continue to take place unless al
parties agree to go off the record. 09: 18

This is Media Unit 1 of the
vi deo-recorded deposition of Honmer Antoniadis,
PhD, taken by counsel for plaintiffs in the
matter of Pictiva D splays International
Limted, et al., versus Sansung El ectronics 09: 18
Company, Limted, et al., filed in the United
States District Court for the Eastern District
of Texas, Marshall Division. The case nunber
is 2:24-CV-00532-JRG

The deposition is being conducted 09: 19

Page 4

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictivia EX2031 [Public]
Samsung v Pictivia
IPR2024-01223




o 00 b~ W DN

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

HIGHLY CONFIDENTIAL

remotely using virtual technol ogy. 09: 19
My name is David West representing
Veritext Legal Solutions, and | amthe
vi deographer. | amnot related to any party in
this action nor aml financially interested in 09: 19
the outcone. |If there are any objections to
proceedi ng, please state themat the tinme of
your appearance.
Counsel will now state their
appearances and affiliations for the record 09: 19
begi nning with the noticing attorney.
M5. ZHONG  Annita Zhong with lrell &
Manel |l a representing the plaintiffs.
MR. YANG Lance Yang, Quinn Emanuel,
on behal f of the defendants and the deponent. 09: 19
THE VI DEOGRAPHER: Thank you.
WIIl the court reporter please
i ntroduce yourself and adm nister the oath to
the witness, and then counsel may proceed.
THE COURT REPORTER: Good nor ni ng. 09: 19
My nanme is Monice Canpbell. I"mcertified court
reporter nunber 14171 in the State of California.
Wher eupon,
HOVER ANTONI ADI S, PhD

havi ng been sworn to testify to the truth, the 09: 20
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whol e truth, and nothing but the truth, was 09: 20
exam ned and testified under oath as foll ows:
THE VI DEOGRAPHER: Counsel, you nmay
proceed.
EXAM NATI ON 09: 20
BY Ms. ZHONG:
Q Good norning, sir. Can you please
state your nane for the record?
A My name is Honmer Antoniadis.
Q Sir, you have been retained by 09: 20

Sansung; is that correct?

A That's correct.
Q. When were you first retained?
A. |"ve been retained a few nonths back
by Qui nn Emanuel on behal f of Sansung. 09: 20

Q. Do you recall when exactly that

happened?
A. | don't renmenber exactly for this
particul ar case, but | believe -- | shouldn't
say few nonths. It's alnbst a year now. Last 09: 20
spring or so. | don't renenber the exact date.
Q So you were retained in 20247
A. | was retained in 2024, that's right.

Q Okay. Were you first retained as a

fact w tness? 09: 21
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A | don't know this. | was retained as 09:21
a consultant to help themin general about OLED
technol ogy and the | andscape in general and al so
get famliar with the case.
MS. ZHONG. Court Reporter, |'m 09: 21
putting in some jargon words in the chat box so
you have them

BY MS. ZHONG

Q You said that you were retained to
hel p Sanmsung i n general about OLED technol ogy 09: 21
and the | andscape in general. What do you nean

by the "l andscape in general"?

MR. YANG | caution the w tness not
to reveal any conmunications or work you' ve done
on behalf of Sansung for this case, but | wll 09: 22
permt you to respond at a high level in
generalities.

THE WTNESS: One of ny tasks was to
review at high level the Pictiva patents and get
famliar with the Pictiva patents so | can 09: 22
better calibrate nyself.
BY Ms. ZHONG

Q Ckay. So which Pictiva patents did

you revi ew?

A. | have reviewed -- | don't renenber 09: 22
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t he exact nunbers, but | believe |I have read 09: 22
generally all the patents under litigation here.
Q And by "Pictiva patents,"” those were
originally assigned to Osram correct?
A | believe so. 09: 23
Q. Okay. And Pictiva was actually a
trademark for the OLED displays manufactured by
Osram is that correct?
MR. YANG Hold on. Let her finish
aski ng her question before you respond. And let 09:23
me -- give ne a chance to object.
So | have an objection to that
guesti on.
But you can go ahead and respond.
THE W TNESS: Yes. The answer is yes 09:23
to your question.
BY Ms. ZHONG
Q So Osram manufactured OLED displ ays
at one point; is that correct?
A That's correct. 09: 23
Q And what approach did Osramtake
to -- to its OLED displays, technol ogyw se?
MR. YANG  Obj ection.
THE W TNESS: Osram wor ked on OLED

di splays while I was enpl oyed by Osram bet ween 09: 24
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2000 and 2005. Maybe a little bit after that, I 09:24
left.
BY Ms. ZHONG
Q Do you know when Osram first
started -- strike that. 09: 24
Do you know when Osram first started
to be involved in OLED display technol ogy?
A | don't know the exact date.
Q Do you know whi ch year?
A. | started ny enpl oynent January 2000. 09:24
It was before that.
Q Was Osram actively engaged in OLED
devel opnment throughout your enploynment at Osranf?
A Yes.

Q What was your responsibility or role 09: 25

at GOsrantf?
A | was a nenber of the product
devel opnent team And towards the end, | was

one of the executives in the product devel opnent

conmuni ty. 09: 25
Q So when did you transition froma

menmber of the product devel opnent teamto the

role of being an executive of devel opnent?
A Well, I was hired as a product

manager, | believe, with nore responsibility on 09: 25
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reliability and testing. And after two years in 09:25
this role, 1 was pronoted to the head of product
devel opnent, and | had the worl dw de
responsibility of devel oping the Pictiva OLED
nodul es. 09: 26

Q Can you please give a little
background -- strike that.

What was your background in OLED
before you joined Osranf

A Essentially, | started ny official 09: 26
work with OLEDs with Hewl ett-Packard Labs
Septenber '94. | -- also before that, | was at
Xerox in University of Rochester when the first
time | heard about OLEDs from the actual
inventors. So | would say '92 or so, 1992. 09: 26

So five years with HP Labs. | was a

hands-on contri butor, individual contributor,
and then senior contributor at HP Labs worKki ng
on both vacuum deposited OLEDs and sol ubl e
OLEDs. So | had a very good understandi ng of 09: 26
both types of technol ogies.

Q Okay. So when you joined Osram were

you still engaged in devel opi ng OLEDs?
A Yes. We were part of the devel opnent
team t hat was based here in -- first Cupertino 09: 27
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and then in San Jose.
Q What was some of the -- strike th
Can you give an overview of the
research and devel opnent activities that Os
undert ook in those years?
A The responsibility that we had as
R&D t eam here was to develop a 200-mIlinete
pilot line that will couple with a |arger |
that Osram had in Penang, Ml aysia. The fac

in Penang, Mal aysia, was larger. It had the

09: 27
at .
ram
09: 27
an
r
ne
tory
09: 27

capability of doing mass production, where we

had the capability of doing R&D and product
desi gn and devel opnent.

And one inportant conponent there

is

that we were focusing primarily on soluble OLEDs 09: 28

or otherwise called as light-emtting polyne

rs.

Q What was sone of the key devel opnent

wor k Osram undert ook?

A Osram pi oneered the way of coating
| arge surfaces with soluble OLEDs. W becane 09: 28
very good at this in achieving uniformlayers by
using the so-called spin coating techni que, and
we focus on primarily on high-quality,
nmonochrome, passive matrix displays having a
variety of different colors. 09: 29
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Q. How woul d you describe the quality of 09:29

the work Osram undertook in the OLED field?
A Osram was very focused on --

al ong on autonotive and enterprise type of

appl i cations,

al

so they paid a ot of attention to 09:29

delivering quality.

So we had to focus on whatever we can

do, in this case, passive matrix, OLED displ ays

based on sol ubl e technol ogy that woul d deliver

the color that we adverti sed,

that we adverti sed,

cust oner.

the reliability 09: 29

and stay very close to the

Q. So why did Osram decide to focus on

passive matri x OLED and using the sol uble

t echnol ogy?

A The deci sion was taken before ny

09: 29

presence there, so | don't know all the details,

but the original fundamental assunption was we

believed at the early 2000s that sol uble OLEDs

will eventually be a | ot cheaper than the

09: 30

vacuum deposited OLEDs. It's cost primarily and

the ability to scale it up in |large substrates

easi er than the vacuum deposited OLEDs.

Q Did Osram develop a full-color

di spl ay?

09: 30
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A Of course it was part of our roadmap, 09:30
and we had a Departnent of Energy program where
we devel oped full -- we devel oped a concept for
using full color towards a full-col or ganut
lighting solutions. So we used inkjet printing 09: 31
for this. For light-emtting polyners, the only
way to do full color -- which is actually a very
attractive way, is to use inkjet printing. So
that was the vision all along.
Q You nmentioned a DOE project. 09: 31
A Departnent of the Energy, yeah.
Q So you nentioned a project that was
t he Departnment of Energy. Can you provide a

little nore detail on what was the project about

and what you neant -- what Osram managed to 09: 31
achi eve?
A. Yes. The idea there was to use

sol uble OLED materials, focus on two paths,
build devices that emt white [ight out of a
single layer where all the conponents of the 09: 31
OLED materials I included in one |ayer, so we
delivered that.

And the second path was to deliver a
white-em tting panel by using red, green, and

bl ue stripes that we inkjet printed that appear 09: 32
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to have al so white col or when you contro

RGB conponents.

t he 09: 32

It was a substantial program The

DOE contri buted 50 percent of the funds and

Q

A

Osram contri buted the other half. 09: 32
Okay. How nuch funding did you get

fromthe DOE for that project?
| don't remenber the exact -- |

remenmber $4.6 mllion and Osram | think 4.6.
So a total of about 9.2 mllion on 09: 32

Q

the project?

A
Q

Yes.

How | ong was the -- sorry. How

was the progranf

ong

A. That was a three-year programthat we 09:32
had to term nate, | believe, in the second year.
Q What was the reason for the

term nati on?

09: 33

A Osram decided to nove the facility to
CGer many.

Q So it was to be a three-year
9-m | lion-plus project?

A Yes.

Q And Gsramtermnated it after

two years?

09: 33
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A. Close to that. 09: 33
Q And how nuch -- how nmuch invest ment

did DOE and Osram put in?

A. I think about two-thirds.
Q. Two-thirds. So about $6 million? 09: 33
A Sonething like that. | don't

remenber exactly.
Q Ckay. And so in around 2005 or so,

Osram deci ded to nove the OLED programto

Germany; is that correct? 09: 33
A. | think so, yes.

Q Do you understand why the deci sion

was made?
A. | don't know all the details, but |
under stand Osram had a very strong focus on 09: 34

l'ighting applications, so they wanted to focus
on lighting. 1 don't know the details, why they

want ed everything to be in Gernmany.

Q You nentioned that you were the head

of OLED program -- strike that. 09: 34
A But | --
Q Sorry.

You were Osranis worl dwi de OLED
program | eader.

A. Product devel opnent, yes. 09: 34
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Q. Okay. So did that include Germany as 09: 34

wel | ?
A | had -- for product devel opnent, |

had the responsibility in Germany and al so

Penang. There were -- there were a couple of us 09:34

in this organization. | had the overal

responsibility of the actual nodul e design.

That includes the glass, the OLED nmaterial, and

the el ectronics.
There was a different teamthat did
all the materials devel opnent and the device

devel opnent. | was not responsible for this.

Q. Okay. \When you say the "OLED gl ass,

what are you referring to?

A. It's the actual nodul e, the part
nunmber that Osram sold under the nane Pictiva.
It's basically the part nunmber. What it takes
to build this nodule, the design of the gl ass,
the design of all the masks that go into doing
the metalization, the encapsul ation, the
flexible tail, and the 1C on glass or on flex.

Q And you said there was a separate
mat eri al s devel opnment team and devi ce team
VWhat do they do? What did they do?

A. They will manage the relations with

09: 35

09: 35

09: 35

09: 36
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the materials providers. They will work towards 09: 36

i nprovi ng the performance of the devices al ong

the lines of

reliability.

reliabilities,

i ght em ssion, device efficiency,

Different colors have different

di fferent vendors have different 09: 36

colors with different reliabilities. There is a

|l ot to be done when it cones around the OLED

mat eri als, per se.

Q Was t hat

group al so based in northern

California or were they based in -- 09: 36
A Yes.
Q -- CGermany?
A Yes. Both the materials, device and
mat eri al s devel opnment and the product
devel opment R&D groups were based in San Jose, 09: 36
Cal i f orni a.
Q Was that a group |led by Frank So?
A. Frank So was ny | ateral coll eague.
He was managi ng the materials and device
devel opnent, and | was nanagi ng the product 09: 37
devel opnent .
Q So in addition to the sol uble
approach, there was anot her approach, which is
t he vacuum deposition approach for OLED; is that
correct? 09: 37
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A Can you clarify your question? Are 09:

you referring to Osram or in general about the
OLED field?

Q I"'mtalking with the OLED field in

general . 09:

A. Yes, of course. Two mmjor
approaches. Soluble OLEDs and vacuum deposited
OLEDs.

Q Okay. The vacuum deposited OLEDs was

first devel oped at Kodak; is that correct? 09:

A. Yes.
Q And in fact, Samsung |icensed Kodak
t echnol ogy when they first added the OLED

program is that correct?

A. Yes. 09:

MR. YANG  Obj ecti on.
But you can go ahead and answer if
you know.

THE W TNESS: At sone point, |

remenber reading that they had done the 09:

licensing from Kodak. This is public
i nformati on.
BY MS. ZHONG:

Q The sol ubl e OLED technol ogy t hat

Osram uses was devel oped in-house; is that 09:

37

38

38

38

38

38
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correct? 09:

MR. YANG  Obj ecti on.
THE W TNESS: | don't renenber all

the details. Part of the technol ogy was

devel oped i n-house and part, | believe, was 09:

i censed from outsi de.
BY MS. ZHONG
Q Do you know who -- which part of the

technol ogy was |icensed outside?

A. The use of the materials -- the type 09:

of materials used was |licensed from outside and
al so sonme of the fabrication techniques.
Q. When you say "the fabrication

t echni ques, " which techniques in particular?

A How do you make the nodule. |In other 009:

wor ds, the know how of how to build this passive
matri x di splays on glass substrates. How do you
encapsul ate them et cetera.

Q And whi ch technol ogi es were devel oped

i n-house by Osram tean? 09:

A. The integration and the scale up to
manuf acturing. There was a | ot of know edge in
| earning how to scale up fromsnmall substrates

to | arge substrates.

Q Okay. And you left Osramin 2005, 09:

39

39

39

39

40

40
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correct?
A.
Q

further

Gsram c
A

directly
t he publ

Yes. The end of Septenber 2005.

Okay. And you were not aware of

09: 40

devel opnment in Germany after you |eft

orrect?
No.
MR. YANG Hold on a second.
Obj ecti on.

THE W TNESS: I"'mnot famliar

09: 40

from Osram or whatever | could read in 09:40

i c domai n.

BY MS. ZHONG

Q

to devel

don't kn
so | don
left wit

So you're not aware of their efforts

op new material technol ogi es in-house,

BY Ms. ZHONG

Q.
of Karl

A

Q

for exanple, correct? 09: 41
MR. YANG  Obj ection.
THE WTNESS: | -- | don't know. |
ow this area because | left in October,
"t know what they were doing after |
h material s. 09: 41
Do you know a gentl eman by the nanme
Pichl er or Pichler (pronounced)?
I know Karl Pichler
What was his background? 09: 41
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A Karl Pichler is a Ph.D. from 09: 41
Canbri dge University, and he has worked for CDT
Corporation. He did a small -- | net him
when -- right after he did the internship at HP
Labs. | worked for HP Labs. W all knew of 09: 42
those during those days. So he's a scientist
and an engi neer, expert and all that. Osram
al so hired him

Q When you say "CDT Corporation" --

A Canbridge Display Technol ogy. The 09: 42
i nventor of soluble OLEDs.

Q You said right after he did the AIB
Labs.

A Ch, sorry. | nmet himright after he
was doing an internship. | don't knowif this 09: 42
is witten in his background. He did an
internship, | believe, for three nonths at
Hewl ett Packard Labs where | al so worked for
five years.

Q Okay. So the two of you overl apped 09: 42
for a brief period of tinme?

A In the early '90s, we knew each
ot her.

Q And so what was he hired to do at

Osr ant? 09: 43
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A Both nyself and Charlie were hired to 09:43

provi de high-level OLED expertise. W were the

first -- as a matter of fact, | introduced
Charlie to Osram I knew him | still know
him |'mvery close to him Basically, we were 09:43

brought in to help Osram start the R&D program
Q And you consider himto be an expert

in the area of OLED?

A Sorry, | called him Charlie because
that his nane. Karl Pichler is an expert on 09: 43
OLEDs, yes.

Q And which area in particular is --
strike that.

And which area of OLED in particular
is he an expert in? 09: 43
A | don't know exactly. W parted ways
after he left from Gsram and he has done a | ot
of different activities after that. But | would
say that we had simlar expertise, both physics
background, engi neers, understanding how to nmake 09:44
di spl ays.
Q And when did he | eave Osranf?
A. I think he left after two years and
j oi ned Nanosol ar.

Q So he was at Osram bet ween when and 09: 44
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when? 09: 44
A. | don't know exactly when he was

hired at Osram Few nmont hs after | started, and

he left after 20 or 24 nonths. | started

January 2000. 09: 44
Q So he was at Osram between spring

2000 and --

A. Spring 2000. | don't renenber the
| ast period, but | renmenber sitting next to each
other in cubicles while we were in Cupertino, 09: 45
whi ch was spring 2000, correct.
Q And he left in spring 2002?
A. | don't renmenber the year. | think
after two years he left, but | need to look it
up. | don't renenber the date. It probably is 09: 45
written on his resume or Linkedln profile, but |
don't renenber.
Q And did CGsramfile patents for its --
for its work in the OLED fiel d?
A Yes. We were active in filing 09: 45

patents in the areas that we were worKking.

Q Was there any particul ar procedure
for filing a patent at Osramin those years?
A We were working with two patent
attorneys, but they were residing within our 09: 46
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overall Sienens Osram organi zati on, and they 09: 46
woul d encourage us to file invention disclosures
as soon as a new idea wll come up.
And the | egal, the two patent

attorneys, either one or the other or both of 09: 46
them they will neet with the managenent teamto
assess the quality of the invention disclosures
and decide if, indeed, it's worth going to the
next |evel of, perhaps, patent filing or keep it
as a trade secret, et cetera, which is a comon 09: 46
process that |'ve seen in other corporations,
t 0o.

Q. Do you recall howlong it usually

took fromsubmtting an invention disclosure to

filing an application? 09: 47
A W were in a hurry, so we woul d push
our legal teamto exam ne the disclosures -- the

i nvention disclosures sooner rather than | ater

dependi ng on the inportance. And, again, the

i nportance will be judged by the OLED experts 09: 47
and the senior will trigger the | egal team and
sonme will be accelerated out of our own team

this is not through the patent office, or sone
others will just linger for six nonths or a

year, and sone others will be filed within a few 09:47
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months. | can't renmenber exactly. 09: 47
Q When it's a few nonths, it's how
| ong? Three nonths?
A Sonet hing |ike that, yeah
Q So frominvention disclosure to 09: 48
application, it can range from2 to 3 nonths to

6 to 12 nont hs?

A Yes.

Q And - -

A Roughly speaking. | don't renenber 09: 48
exactly.

Q And were you one of the managenent

team t hat deci des whether to accelerate the
filing of an application?
A | was in the commttee that we would 09:48
meet once a nonth or sonetines ad hoc to
recommend either for a patent filing or to keep
it as a trade secret or abandon it as an
i nvention discl osure.
Q So once the invention disclosure was 09:49
submtted, there were nonthly neetings to
evaluate it -- the submtted invention
di scl osure to see whether you want to proceed
with filing or not; is that correct?

A. Yeah. The legal teamw Il receive 09: 49
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the invention disclosures, and we would neet in 09: 49
regular intervals to exam ne the invention

di scl osur es.

Q And once there is a decision to go
forward with the application, the two in-house 09: 49
patent attorneys will draft the application; is

that correct?
A. Correct. And, of course, they wll

get all the input fromthe inventor or

i nvent ors, exanples, technical background, and 09: 49
the |ike.
Q And once the application was drafted,

did the inventors actually review the draft and
give the feedback?

A I can only speak about ny 09: 50
applications. They would ask me to nake sure
that the exanples were transcri bed properly as
wel |l as the description. So we will do one
final review, yes. And we will neet.

Let's say if it takes a nonth to 09: 50

write an application, the inventor will neet
with the patent attorney -- we didn't have
paral egals -- the patent attorney woul d draft
the application jointly in a sense, and

construct, of course, the clainms, the |legal team 09:50
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will do that. 09: 50
Q Okay. So once the -- once the
deci sion was made to go forward with the
i nvention disclosure, there would be a neeting
bet ween the patent attorney and the inventor 09: 51
before patenting; is that correct?
MR. YANG  Obj ecti on.
THE W TNESS: Yes. Not al ways, but
nost of the tines.
BY Ms. ZHONG 09: 51
Q And then after that, the patent

attorney would draft the application?

A Yes.
Q And then the inventor would give kind
of approval before the application got filed. 09: 51

Was that correct?
A. Well, | nean --

MR. YANG  Obj ecti on.

Go ahead.
THE W TNESS: Provide information, | 09: 51
woul d say, the correct word. |If sonething has

not been transcribed properly, if the exanples

have i naccuracies, et cetera. "Approval" is not

the right word. [It's just a consent that

everyt hing has been described as presented in 09: 51
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the invention, with some corrections, of course. 09:52
BY MS. ZHONG

Q So once the -- once the attorney
drafted the application, the inventors would
review it and provide feedback; is that correct? 09:52

A Yes. |In nost cases.

Q Okay. And did the inventors have to
sign declarations before the patent gets fil ed?

MR. YANG  (Obj ecti on.
THE WTNESS: | don't renmenber that. 09: 52

| vaguely renmenber that we had to sign
sonet hi ng.
BY Ms. ZHONG

Q Okay. And who are the people who
deci ded whether to accelerate an application or 09: 52
not ?

A It was an accel eration recommendati on
fromthe managenment teamto prioritize -- let's
say we have five cases. W would rate them and
we'll say this one is nore inportant than the 09: 53
other four. Can you work on it first, please.

Q And who were the nenbers of the
managenment teantf?

A | remenber participating in sone of

them | don't renmenber everybody in the team 09: 53
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But | would say the R&D team woul d consi st of 09: 53
two or three people. It would vary. Sone
peopl e woul d be in Penang, sone people would be
in San Jose. \Whoever was in San Jose.

Q Have you al ways been on the 09: 53
comm ttee?

A | have not participated in all.
have been in the commttee, but | was not always
present because | was traveling quite a | ot.

Q So on the invention disclosure, 09: 54
besi des the signature of the inventor, there was
al so a requirenent for soneone to witness the

i nvention disclosure; is that correct?

A. | believe so. This is so nmany years
ago. Yes. 09: 54
Q. Do you recall what was the reason for

havi ng soneone wi tness the invention disclosure?
A. | don't renmenber very well, but in
general, it's a good practice to have a w tness
in your |aboratory books. So that concept would 09:54
also follow, |I believe -- | don't know if we had
that at Osram but we had that in different
conpanies to also witness the invention
di scl osure.

Q Do you recall you were asked to 09: 54
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wi tness invention disclosures when you were at 09:

Gsr anf
A | don't remenber this very well, but

| -- the quick answer that cones to nmy mnd is

yes. People will conme and ask ne if that's a 09:

good i dea because | had six-plus years of
experience prior to sone of the inventors there,
prior experience with respect to sone of the new

hires.

Q So if you had witnessed -- let ne 09:

wi t hdr aw.
So what's the significance of your
signing a witness -- signing as a witness to an

i nvention disclosure?

MR. YANG  Obj ecti on. 09:

THE WTNESS: The tradition of the
witness is to describe your invention to a third
party and make sure that the third party

under stands your invention. As far as | know,

that's the process. 09:

BY MS. ZHONG:
Q So what was your role as a witness to
t he invention disclosure?

MR. YANG  Obj ecti on.

THE W TNESS: As a witness, | would 09:

54

55

55

55

56

56
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just state if | understand the disclosure or 09: 56
not .
BY Ms. ZHONG:
Q Ckay. So when you sign an invention
di scl osure, you would have reviewed it first 09: 56
before signing it; is that correct?
A O course, | would have asked the
inventor to describe it to nme to make sure what
the invention is or the invention proposal, |
shoul d say is, yeah. 09: 56
Q Do you recall working with a
gent | eman named Kyl e Frischknecht?
A. Kyl e Frischknecht, yes.
Q Yes.
A | hired himat Osram 09: 56
Q. Okay. \What was his background?
A Kyl e worked with ne at HP Labs.
had hired himat HP Labs to help me make mcro
di splays. He was a very good guy and | hired
hi m back at Osram HP Labs was shutting down 09: 57
this group. Process devel opment, deposition.
do renenber his background, nechanical engineer,
process engi neer.
Q When you say "process engi neer," what

did process engi neers at Osram do? 09: 57
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A His responsibility at Osramwas to 09: 57
wor k on gl ass-to-gl ass encapsul ati on.
Q So he was an engi neer specializing in
encapsul ati on of the OLED devices; is that
correct? 09: 57
MR. YANG Hold on a second.
Obj ecti on.
THE WTNESS: All of us were doing
multiple things. One of his responsibilities
was encapsul ation. 09: 58
BY Ms. ZHONG
Q Did Kyle -- is it M. or Dr. Pichler?
A. Yes. Doctor. | think both Kyle and
Kar|l have PhDs.
Q So was one of the responsibilities 09: 58
for Dr. Pichler also to work in encapsul ati on?
A If I remenber correctly, he was
wor ki ng on many different areas because of his
background, but he was -- | would say he was
tasked with a lot of different things, not only 09: 58
encapsul ati on.
Q But they were all related to OLED
devel opnent; is that correct?
A Yes.
Q Did Osram | ook into devel oping thin 09: 58
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fil mencapsul ation as part of its OLED progranf 09: 59
A. Osram was manufacturi ng passive
matrix displays with a different technique. W
had a different approach in nmaking
encapsul ati on, but part of our R&D, we |ooked at 09:59
all different encapsul ation technol ogi es,
including thin filmencapsul ation.
Q Was thin filmencapsul ati on needed
for flexible OLED?
MR. YANG  Objection. 09: 59
THE WTNESS: 1In general, not related
to Gsram thin filmencapsulation will help
flexible display fabrication.
BY Ms. ZHONG:
Q Whay would thin film encapsul ation 10: 00
hel p the flexible display fabrication?
A The thin filmencapsul ati on by
itself, it's a flexible layer. You can bend it.
You can roll it. Before thin film
encapsul ati on, the industry used netal can. You 10:00
cannot bend it. O glass. You cannot bend it.
All displays today are nmade -- |
woul d say the majority of them are made
flexible. Let's say all those that go in the

hi gh-end OLED di splays are made with flexible 10: 00
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substrate. So a different encapsulation is 10: 00
required.

Q Why did the industry nove to flexible

di spl ay?
MR. YANG  Obj ecti on. 10: 00
THE WTNESS: | don't know t he exact

reason. | would inmagi ne because the nobile

i ndustry wanted thinner displays, so the thin,
flexi ble substrate will enable that format.
BY Ms. ZHONG 10: 01
Q Was Osram |l ooking into thin, flexible
OLED di splay as well?
A. Not as much as we were | ooking on the
gl ass. The gl ass fabrication was our bread and
butter. That's what we had in mass producti on. 10: 01
Fl exi bl e was part of the R&D program It was a
smal | activity.
Q But it was part of the --
A. R&D r oadnmap.
Q How woul d you rate Osram s OLED R&D 10: 02
program against its conpetitors?
MR. YANG  Obj ecti on.
THE WTNESS: It depends on how you
conpare it. For the soluble OLEDs, the

light-emtting polyners, we had the | eading 10: 02
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position. | would say we were the best. But 10:

t hat cannot be conpared with the
vacuum deposi ted OLEDs because the

infrastructure is different. So | cannot

conpare -- the rest of the world was doing 10:

vacuum deposited. But between us, Philips,
DuPont and others, | think we're the best.
BY MS. ZHONG.

Q What was Osramis relationship with

Si enens? 10:

A. OGsramin those days were the
subsidiary of Sienens. Sienens is a
congl onerate and Osram was the |ighting group

under Si enens.

Q Is that why the invention disclosure 10:

was sent to the Sienmens' |P departnent?
A. | don't know the answer to this. But
you're correct, we were working with Sienens’

| awyers, patent |awyers.

Q So the two resident patent |awers 10:

cane from Sienens; is that correct?
A. Yes, | think so. But we had common,
overl apping interests with Sienens as we were

part of Sienmens as a conpany.

Q So when you were at Osram there was 10:

02

02

02

03

03

04
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no activity in devel opi ng vacuum deposition -- 10: 04
deposited OLED devices; is that correct?
A We did nost all of the work, | would
say, on solid OLEDs.
Q But you don't know whet her the German 10:04
group once you left started to do vacuum
deposition techni que for OLEDs?
A. | don't really know this, but through
public presentations that they were giving, |
believe they were referring to vacuum deposited 10: 04
OLEDs.
Q And when -- even when you were doing
t he sol uble OLEDs, was sone part of the OLED
structure deposited using vacuum for exanple,
t he cat hodes or the anodes? 10: 05
A Yes, you're correct. The cathode in
particular was done in the vacuum Not only by
us, by everybody. That was the only way to do
it.
Q | thought soneone was telling ne you 10: 05

can use inkjet to print the cathodes or the

anodes.
A. l"'mnot famliar with -- maybe in
vari ous esoteric R&D groups, but | don't believe
anyone can do that. 10: 05
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Q. Okay. You don't think that was -- 10: 05
t he technol ogy was there back in 2000 --

A Even today.

Q Even today.

A | don't think so. 10: 05

THE COURT REPORTER: What was your

answer ?
THE WTNESS: It's not used today,
either today. |It's not a successful nethod to
print the cathode to nmy know edge. 10: 05

BY MS. ZHONG
Q Coul d you have printed, for exanple,

gold nmetal particles and have it to forma gold

cat hode?
A Yeah. That's a very scientific 10: 06
guestion. | don't know the answer to this. In

t heory, yes, you could do it, but you need a | ow
work function nmetal. And when you introduce it
into a solution, it tends to react with the
solvent and loses its ability to inject 10: 06
el ectrons. That's why it's so hard to do it by
printing.
Q But | thought for printing,
especially for inkjet printing, the solvents

will eventually dry out |eaving behind the 10: 06
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solids. So... 10: 06
A Yes. | agree with you. But that's
for the whole transport |ayer and the
el ectron-transport |ayer, for exanple, not for
t he cat hodes. 10: 07
Q. So as far as you know, nobody has
successfully made a cat hode using inkjet
printing?
A. Yes. As far as ny know edge is
concerned, I'mnot famliar with this approach. 10:07
And | don't think anyone has done it. But I'm
not 100 percent sure.
Q But it could be an idea, but it was
never successfully executed?
A Yes. 10: 07
Q So for the thin filmencapsul ati on,
do you know how the various |ayers were
deposi ted?
MR. YANG  Obj ecti on.
Hol d on a second. 10: 07
Obj ect i on.
THE WTNESS: Are you referring to
today's process or historically?
BY Ms. ZHONG:
Q Let's start with 2000 -- like early 10: 08
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2000.
A

thin film

To ny know edge, no one was using

encapsul ation in manufacturing in

2000. | was famliar already fromthe work

10: 08

t hat

Battell e had done with thin film encapsul ati on. 10: 08

The mul ti -
was pionee
conpani es
then --

Q
say "Batte
Nor t hwest ?

A
Seattle.

Q

filmencap

know edge,

| ayer organic/inorgani c encapsul at
red by Battelle as well as many ot

had access to this technology. An

Sorry for interrupting you. Wen

Ile," are you tal king about Pacifi

That's correct. The |aboratory i

And why wasn't anyone doing the t
sul ati on commercially back then?
MR. YANG  Obj ecti on.

THE W TNESS: The technology -- t

i on
her

d

you 10:08

c

n

hi n 10: 08

o ny

t he technol ogy was under devel opment

during that time. No one was doing thin fil

encapsul at
the thin f
Al ready, vy

actual ly,

ion. But Battelle was the pioneer
Il mencapsulation. W all knew it
ou can see there's a lot of prior
at HP Labs al so.

They proposed a way of putting

m 10: 09
in

art,

10: 09
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organi c/inorganic |layers, and we can talk about 10:

the details why there's alternating |ayers, but
reducing it to practice in the mass production

nmode takes devel opnent. You need the

fornmulation to be ready as well as the tools. 10:

No one had that set up for a display
envi ronnment .
BY MS. ZHONG:

Q What about in the |ab environnent?

A. | remenber people were struggling to 10:

use this technique in the 90s in the | aboratory.
The techni que was notorious for contam nating
t he chanber and for affecting the performance of

the OLED devices. The original work was

detrinmental to the OLED devi ces. 10:

Q. When you said "the original work was
detrimental to the OLED devices," what do you
mean exactly?

A. | don't know all the details, but

when you deposit the inorganic |ayers, the 10:

inorganic |ayers typically are done at el evated
tenperatures. So if you're not careful with the
i norganic layer, you can affect the perfornmance

of the OLEDs.

Now, the thin film encapsul ation 10:

09

09

09

10

10

10
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i ncludes al so an organic |layer. And when you 10: 10
put the organic |layer down, you introduce
particles and managi ng these particles could be
an issue.
So these are the two different areas 10: 11
that | recall that at the early stages the
i ndustry struggl ed.
Q How were the organic |ayers applied
back then?
MR. YANG  Obj ecti on. 10: 11
THE W TNESS: Many techni ques were
used and proposed. | recall a spinout conpany
fromVitex had proposed to do it in sone kind of
encl osed environnment in a different chanmber side
by side using organic chanber. 10: 11

BY MS. ZHONG

Q So was inkjet printing proposed for
t hat ?

A | don't know. We need to | ook up the
patents by Battelle to see if printing 10: 11
t echnol ogi es had been proposed. | don't know.

They claimed a lot. There was a |lot of filings
fromthe Pacific Northwest |aboratory. One of
the inventors is called Affinito, and I know

that he has clained a | ot of stuff. This is the 10:12
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early '90s -- so late '90s, which then -- the 10: 12

technol ogy was licensed to a startup called

Vi t ex.

Q Vitex?

A | don't know exactly when Vitex 10: 12
started. | would say 2000. So Vitex was

wor ki ng towards developing thin film
encapsul ation for OLEDs. That were their focus.
Battel |l e proposed the thin film encapsul ati on
for multiple technol ogies, including OLEDs, but 10: 13
al so for supercapacitors or other flexible
substrates. But Vitex focused primarily in
devel oping the Battelle technology for all OLED
encapsul ati on.

Q Was there specific considerations for 10:13
using thin filmencapsul ati on for OLED

t echnol ogy --

A. Yes.
Q -- versus -- sorry -- versus using it

for super capacitors or other applications? 10: 13
A. | don't renmenber 100 percent. But if

my recollection is correct, what cones to ny
mnd right now is many years ago, Vitex was
primarily focused on OLEDs, but | don't know. |

think they were focused on OLEDs, but |'m not 10: 13
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100 percent sure. 10: 13

Q So what was sone of the specific
consi derations when thin filmencapsul ati on was
used for OLEDs versus other applications?

A So as we discussed earlier, two nmain 10: 14
consi derations: Nunber one was to protect the
OLED from the anbi ent water and oxygen. And how
do you achieve that? You bl ock the water and
t he oxygen with inorganic |layer. But one nmjor
problem that you have with OLEDs is the 10: 14
managenent of the particles. OLEDs are very
thin, so you need to figure out a way if there
are sone particles in the device to coat them
So in a sense to planarize all this area.

So what the original |IP had proposed 10: 14
is to do alternating stack of organic/inorganic
to be able to have an inperneable layer. And in
the case that it's not totally inperneable, mke
it tortuous. In other words, slow down the path
of water and oxygen, make it take years or nore 10: 15
than that before it affects the cathode and the
organi c | ayers.
So that's what Vitex was worKking.

They were very public. They gave presentations.

| remenmber sonme of their presentations in the 10: 15
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public they were tal king about all this and the 10:

effects on OLEDs and how they were inproving
year by year

Q Do you know when they first started

doi ng the deposition, were they doing it on a 10:

| arge substrate with nmultiple display panels or
they were just doing proof of concept ones on a
smal | er substrate, |ike one display panel at a

time?

MR. YANG  Obj ecti on. 10:

THE WTNESS: | don't renenber very
well. What conmes to ny mnd is that they had a
tool -- | renenber hearing about it -- that

woul d focus on 200-m | linmeter substrate. But |

think they al so had exanples in coupons, snall 10:

substrates, | mean, by coupons.
BY MS. ZHONG
Q As part of the soluble OLED

devel opnent -- strike that.

So as part of Osranmis effort to 10:

devel op soluble OLED, did it also devel op
i nkj et printing technol ogy?
MR. YANG = Obj ecti on.

THE W TNESS: As we have publicized

in the Departnent of Energy report, we had 10:

15

15

15

16

16

17
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purchased an inkjet printer to build this OLED 10: 17
lightings. It was part of the Departnent of
Energy program So we were |ooking into inkjet
printing. Developing, | should say.
BY Ms. ZHONG 10: 17

Q And what were sone of the efforts in
devel opi ng an inkjet printing technol ogy?

A It's a nmultidimensional task, rather
conpl ex task. For instance, devel oping the
inks, the red, green -- the displays consist of 10:17
red, green and blue inks. Those that are used
for spin coating have a viscosity that is
different than the viscosity that is required
for inkjet printing, so the nodifications need
to take place. 10: 18

So we wll work with external
mat erials, vendors, to nodify the viscoelastic
behavi or of the inks so we can formthe -- the
droplet formation is another thing that is
directly related with the rheol ogi cal or the 10: 18
vi scoel astic properties of the inks.
So a lot of the work went there.

Then at the same tinme, because they had
technol ogy, per se, it was not devel oped fully,

we had to work with different head technologies 10:18
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and eval uate the head technologies. It's very 10: 18
simlar to the inkjet printer that we use today
for printing paper, but paper is passive where
the printed OLED is active.
So you want to nmke sure that you 10: 18
land it on the right |ocation and you don't have
m sprints and msfires. O course, the
Departnment of Energy programdidn't care so nuch
about manufacturability. W cared about pulling
toget her a deno that would denpnstrate a 10: 19
lighting source that consists of RGB stripes.
So we had to work -- and it's -- we describe a
| ot of the stuff in the public report. 1It's al
witten there, what we had done.

Q Did you have to do kind of 10: 19
prelimnary work to establish the capability and
viability of the approach before you applied for
the grants from DOE?

MR. YANG  Obj ection.

THE WTNESS: | don't understand the 10: 19
guestion. Can you repeat it, please?
BY Ms. ZHONG

Q Sure. A lot of times when you apply
for governnment funding, you have to denonstrate

to the governnment that the idea you propose was 10: 20
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actually going to work somehow, right? So 10: 20

usually a lot of tinmes the conpanies or

universities will actually have done sone
prelimnary work already, for a year, like 6
nonths to 18 nonths, to denonstrate that 10: 20

actually this is what I have done so far. And
based on what | have seen so far, | think
what ever |'m proposi ng has a chance of working,
right? Did that happen with Osranf
A | agree with you. Yes. It took us 10: 20
two years to convince DOE to give us the noney.
Q So if nmy counting is correct, so the
DOE program started in 2003, correct?
A. | don't renenber exactly. Around
that tine, yes, two years. Around that tine, 10: 20
correct.
Q And you had to -- so before --
two years before that, |ike, Osram spent at
| east two years -- another two years before that
in order to denonstrate to the DOE that the 10: 21
concept is workable, correct?
A Yes. DOE wanted to see the |line was
wor ki ng. They fund us for devel oping the
product, not the I|ine.

Q Okay. So between at |east 2001 and 10: 21

Page 47

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictivia EX2031 [Public]
Samsung v Pictivia
IPR2024-01223




o 00 b~ W DN

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

HIGHLY CONFIDENTIAL

2003, Osram was actually working on the pilot 10: 21
line to denonstrate the feasibility of the
manuf acturing process?
A. Yes. We were working exclusively on
di spl ays, passive matrix displ ays. 10: 21
Q Okay. So between 2001 and 2003,
Osram was wor ki ng excl usively on passive matrix
OLED di spl ays using sol ubl e technol ogi es?
A The group in San Jose, which | was
part of, | would say from January 2000 to 2003 10: 22
before the DOE come, was working exclusively in
devel opi ng passi ve nonochronme -- passive matrix
di splays on 200-m I linmeter substrates, yes.

Q And the DOE program was to expand

t hat nmonochrome OLED display to full-color 10: 22
di spl ay?
A No. The proposal was to use this

infrastructure to build lighting sources, not
passive matri x di splays, pixelated displays, but
use the technol ogy, the know how to explore the 10: 22
opportunity for building light-emtting polymer
i ghting panels, not displays.
Q Then | thought you said part of the
DOE program was also trying to build a

full-col or OLED. 10: 23
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A Yeah. Fromthe |ighting point of 10: 23
view, you can generate white |ight by conbining
red, green, and blue stripes. As a matter of
fact, you can have |light of different hues,
different whites. That's what we had proposed. 10: 23

One proposal was to do plain white,

white light emtting. The other proposal was to
conmbi ne RGB stripes for generating an apparent
white |ight source.

Q So what's the difference of 10: 23
devel opi ng an OLED di splay versus an OLED

I'ighting source?

A. So the display consists of pixels,
and the pixels typically are very small. And
the size of the pixels is directly related to 10: 24

the density of information that you convey with
t he di spl ays.
For the lighting, you have a |lot nore
freedomin the pixilation. As a matter of fact,
you don't need -- in npost cases, you don't need 10: 24
pixilation. 1t's a single source. You use
pi xilation as a way of building a nore robust
lighting source. O if you want to build it by
using the red, green, and bl ue conponents, there

you have to effectively build pixilation. 10: 24
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But the work that goes into making 10: 24
pi xel ated displays, it's alot -- a lot nore
el aborate than making |ighting sources.
Q So can the full-color RGB technol ogy
be applied to full-color display tech? 10: 25
MR. YANG  Objection.
THE WTNESS: In theory, to sone
degree, yes, but when you go into manufacturing,
you realize -- and | know this because of ny
background -- it's very far. As a matter of 10: 25
fact, inkjet printing has not been used for
lighting at all. And it's never been devel oped
enough for |ighting.
BY Ms. ZHONG:
Q But inkjet printing has been 10: 25
devel oped for display technol ogy?
A Di spl ays, yes.
Q But | thought for the DOE program you
were devel oping inkjet printing technol ogy for
t he OLEDs, correct? 10: 25
A Yes. We had a dual effort. DCE
wanted to see if RGB can yield higher-power
di spl ays. When you separate the em ssion of the
red, green, blue, the resultant power efficiency

it's, in theory, higher. But you have the 10: 26
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chal l enge of controlling the conponents. 10: 26
When you do a white-emtting source
all bl ended together, you are running the risk
of delivering | ower-power efficiency. So DOE
was interested to know the difference between 10: 26
those two technologies. And this is a program
by the way, they have al so supported for the
i norgani ¢ LEDs.
But it's expensive and not practical
to use RGB both LED or OLED for general 10: 26
lighting, and that's why it's not used today,
right?
So that was the reason the DOE
supported this program For us, we had a dual
purpose. W wanted to do that as a |ighting 10: 26
conpany, but also we wanted to see how hard it
is to use RE&B inkjet printing for full-col or
passive matrix displays.
Q So part of the DOE program was al so
trying to see the feasibility of devel oping a 10: 27
full -col or RGB-based display; is that correct?
MR. YANG  Obj ecti on.
THE W TNESS: Yes. Main purpose of
the program was |ighting applications, but the

lighting work that we did allows to evaluate the 10:27
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maturity of inkjet printing also for displays. 10: 27
M5. ZHONG. We've been going for a
bit over an hour now. Do you want to take a
break or do you want to continue?
MR. YANG We can take a break, yes. 10: 27
THE W TNESS: 10 m nutes? 15
m nutes? Whatever.
M5. ZHONG Let's get off the record,
t hen we can di scuss.
THE VI DEOGRAPHER: Thank you. OFf 10: 27
the record at 10:27 a.m
(Recess.)
THE VI DEOGRAPHER: We are back on the
record at 10:42 a.m Go ahead.
BY Ms. ZHONG 10: 42
Q Wel cone back, Doctor. You stated in
the | ast session that one of your tasks when you
were retained was to review at high level the
Pictiva patents and get famliar with the
patents so you can better calibrate yourself. 10: 42
Do you recall that testinony?
A Yes.
Q What do you nean by "better calibrate
yoursel f"?
A. Just to understand what the patents 10: 43
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are proposing, what they're clainng to better 10: 43
under stand what the essence of the patents in

the clains are.

Q So did you have an understandi ng of
what the patents are? 10: 43
A. To sonme degree. | just wanted to

know the field of use, the type of device
structures, nostly fromthe science and

engi neering point of view. That's what | wanted

to focus on primarily. 10: 43
Q Did you exam ne the clains?
A. | read the clains. That's not al ways

easy to exam ne themin detail

Q And do you know what the claimis
about ? 10: 43

A I know what the patent is about and
to sone degree the clains. | don't renenber
everything as recently | have been focusing
primarily on ny subsequent report.

Q So | understand that. So when did 10: 44
your focus change from understanding the Pictiva
patents to the type of work in your report?

MR. YANG  Objection. |1'mgoing to
instruct the witness not to answer as it

i nvol ves privileged comuni cations and worKk 10: 44
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pr oduct . 10: 44
BY MS. ZHONG

Q When did you start working on your
expert report?

MR. YANG  You can answer that 10: 44
guesti on.
THE WTNESS: | don't renenber

exactly. Four or five nonths ago. | don't
remenber exactly. | need to |ook up the exact
date. We had al so gap peri ods. 10: 44
BY Ms. ZHONG

Q What peri od?

A. A | arge period where we didn't
communi cate. | think about three to four nonths
ago | started to look into the -- basically, | 10: 45
| ooked into this detailed information that was
shared with me by Sansung.

Q So you were first retained in spring
2024 | ast year. So sorry. So you were first
retained in spring | ast year? 10: 45

A Yes.

Q And at the tinme, you reviewed Pictiva
pat ent s?

A Yes.

Q And then there was a period of 10: 45
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inactivity where you did not have any contact 10: 45
with Sansung?
A. Yes.

Q Ckay. And then three or four nonths

ago you were contacted by Sansung agai n? 10: 45
A. Yes.
Q And do you recall that you were

schedul ed for deposition in March 2025 earlier

this year?
A Yes. 10: 45
Q Do you renmenber why the deposition

was cancel ed at the | ast m nute?

MR. YANG Yeah. | don't think
this -- | caution you not to reveal any
communi cati ons you may have had with attorneys. 10: 46

But to the extent you renmenber why your
deposition was noved on a particul ar date, you
can provide that information if it doesn't
i nvol ve attorney-client privileged information.
THE W TNESS: \What | recall it was a 10: 46
difficult period for me. It was conflicting
with a ot of dates. But we were getting ready
to do the facts deposition, but we couldn't find
the right date. | don't recall very well. |

remenber that | was not very avail able at that 10: 46
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time, and | thought it was going to happen, but 10:

it didn't happen but I don't know why it didn't
happen.
BY MS. ZHONG

Q Were you available in April for 10:

deposition?
MR. YANG  Objection. Again, caution
you not to reveal any communi cations you had

with attorneys, but, of course, you can talk

about your availability if you were unable -- 10:

unavail abl e or avail abl e.
THE WTNESS: | know that we changed
a | ot of dates, but | don't know why. | was not

told why we didn't have the facts deposition.

BY MS. ZHONG 10:

Q. Okay. Were you the person who asked
to have the deposition nmoved or reschedul ed?
A. | provided certain dates, but | --

your side was not available. | was not

avai lable. So | don't know exactly how we 10:

deci ded not to take place.
Q Okay. M understandi ng was we
deci ded on a date, March 14th.

A. | remenber.

MR. YANG Hol d on a second. Is that 10:

46

46

47

47

47

47
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a question? Do you have a question? 10: 47
MS. ZHONG. Lance, let nme -- do you
forget the rules for Eastern District of Texas
obj ecti ons agai n?
MR. YANG No. D d you? 10: 48
MS. ZHONG. So, |ike, no speaking
obj ecti ons, please.
MR. YANG The | ast deposition you
def ended you actually had quite a bit with the
expert that we had to rem nd you, and you 10: 48
actually took a break and coached himquite a
bit. So yes, | do know the rules. |'monly
obj ecti ng because there is no pendi ng question.
So before he answers, there needs to be a
pendi ng questi on. 10: 48
BY MS. ZHONG
Q Now, Doctor, do you understand a
deposition date was set for your deposition in
Mar ch?
A I think so, but then it was not 10: 48
confirmed 100 percent.
Q It was confirned.
A But then it didn't take pl ace.
Q Qur understanding is that you

requested to have the date noved. Like, you 10: 48
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asked to have the deposition reschedul ed because 10:49
of sone |ast-mnute events.

A Yes. | had very narrow or |imted
availability during the nonth of April, and it
was difficult to find the proper date. That's 10: 49
what | recall. So we keep changing the date,
right? So | don't renmenber exactly why we
post poned it, but | thought it was an
availability thing.

Q Okay. So for the March date, were 10: 49
you the person who asked to have the date -- the
confirmed date reschedul ed?

A. | remenber a couple of times | asked
the date to change because | had conflicts that
| couldn't change. 10: 49

Q. Okay.

A It was a difficult period for ne.

Sorry.

Q Did you review each of the asserted
patents when Sanmsung first retained you in 2024? 10:50

A Yes, |1've read them

Q Okay. And do you consider yourself
to be an expert in the area of OLED?

A Yes, | do.

Q And you have been engaged in the 10: 50
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field of OLED since 19947 10: 50
A. A few years earlier, yes, during ny

postdoctoral years, '93 or so.

Q So you have had nore than 30 years of
experience in OLED? 10: 50
A. Hands on, | would say 15 direct

experience and about 10 years renpte experience,

monitoring the field through -- indirectly.
Q When you say "hands on" you -- you
had had, |ike, 15 direct years of experience, 10: 51

which are those years? Sorry.

A. I would say for sure '94 until 2005.

Q. Okay.

A. The direct experience continued with
Kat eeva one year, and then Nanosys two years. 10: 51
Bet ween 2006 and 2015, | would still stay cl ose
with the field and nonitor the progress of the
field, sinply because |I spend all this tinme, I
al ways wanted to go back to the field. The
startup conpany that | worked with, we focused 10: 51
on solar, but solar was al so using substrates,
pl us substrates and the like. There are a |ot
of commnal ities.

When DuPont acquired us, indirectly |

woul d nonitor and watch the devel opnent of 10: 51
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OLEDs t hrough

DuPont because DuPont it was,

t hose days, a major OLED nmaterial supplier.

in 10: 52

So

| would read the reports and tal k occasionally

with them So | stayed in touch with the field

and I would go to conferences and | would 10: 52
participate in neetings and things of that sort.

Q So you were deeply involved in the
OLED technol ogy during 2000 to 2005 and then
indirectly nmonitoring the field between 2006
t hrough 20127 10: 52

A Yeah.

Q Ckay.

A. In 2016, | would say indirectly.

Q 20167

A Yes. 10: 52

Q. So in this action, are you offering
an opinion that any of the Osram or Pictiva
patents are invalid?

A. No. My understanding is that today's
session it's directly related to ny expert 10: 53
opinion in relation to ny report.

Q Okay. Are you offering any opinion
regarding the validity of the patents?

A No.

Q Are you offering any opinion 10: 53
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HIGHLY CONFIDENTIAL

regardi ng the infringenment of the patents? 10: 53
A No.
Q And you're not offering any opinion

regarding the technical benefits of the patents

either, correct? 10: 53

MR. YANG  Objection.
But you can go ahead and answer.

THE WTNESS: Not really. | am under

the inpression that this session, it's related

to ny expert report in relation to Sanmsung 10: 53

i nnovati on aspects.

BY MS. ZHONG

Q

Are you famliar with the state of

the art in OLED between 2000 and 20127?

A

The years,

Q

Sorry, can you repeat the question? 10: 54
pl ease.

Okay. Are you famliar with the

state of art in OLED for the year 2000 to 2012?

A

Yes. In particular, 2000 to 2006, |

was 100 percent hands on, so | would nonitor 10: 54

everyt hing that was happening at that tine.

Q
capabl e of
patents if

A

Do you think you woul d have been
assessing the validity of the Osram
you had been asked to do that?

That's not really ny function. | can 10:54
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HIGHLY CONFIDENTIAL

descri be, perhaps, what the patents are about, 10: 54
but | can express ny opinion, | guess, if the

patents are related to certain OLED fields, if

they're related to certain activities around the

world, but validity/invalidity is not for me to 10: 55

judge. But | can tell you if | agree or

di sagree with the topic -- the technical topic
behi nd t hat.
Q So if you had reviewed an invention
di scl osure, and you have signed that invention 10: 55

di scl osure, does that nmean you have agreed with
the inventor that there was sonething novel in
that invention disclosure?
MR. YANG  Obj ecti on.
THE W TNESS: The novelty of the 10: 55
patent, it's not part of the invention
di sclosure. Al we did with the signature is to
hi ghlight that this is worth pursuing in the
next step, right? So it's up to the | egal
decide to on the claims. It's up to the 10: 55
exam ner to decide -- so we didn't have any
saying on the clainms or the allowance of the
application.
BY MS. ZHONG

Q But woul d Osram pursue an application 10:56
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if it had known that someone had invented the 10: 56
same i dea before?
MR. YANG  Obj ecti on.
THE WTNESS: If we were aware of any
particul ar exanple of prior art, we would 10: 56
present it, and then the legal teamw |l find a
way to claimnovel and unique nonobvious, |
shoul d say, clains despite the prior art. If we
think that the field is inportant, we would
still pursue, perhaps, an application. 10: 56
BY Ms. ZHONG
Q And do you think that Dr. Pichler was
famliar with the field of OLED in 2000 or 20027
A Yes.
Q So if he had said, "I didn't find any 10:57
art for this idea that | generated,” do you
trust his judgnment?
MR. YANG  Obj ecti on.
THE WTNESS: | renmenber that our
| egal team woul d ask us not to | ook at prior 10: 57
art. So we just submt it, and then the | egal
teamw ||l do the prior art search.
BY Ms. ZHONG
Q Okay. But what if M. -- Dr. Pichler

said that I was not aware of anyone doi ng what 10: 57
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| ' m suggesting here, do you generally trust his
j udgnment based on his know edge?
MR. YANG  Obj ecti on.

THE W TNESS: In some cases, we'l

argue. In some cases, we'll agree. It depends.
It depends on the case. | wll not always
agree.

BY MS. ZHONG
Q I f you had signed his invention

di scl osure, does that nmean that you agree with

it?

MR. YANG  Qbj ection.

THE WTNESS: |I'mtrying to
remenber -- | renmenber we had cases where we
woul d still sign but the mpjority will be okay.

Al t hough you sign, you may not be okay. Maybe

anbi val ent . You're the one that said |I'm not so

sure. But it's worth pursuing and see if we can

get it. | don't believe we can get it -- or in
sone cases we'll say, this is a great patent.
|"'mnot famliar. A great invention, | should
say, we should apply for a patent. In sone

cases, we would get the clainms. Sone other
cases, we will not.

| have one exanple where | was very

10: 57

10: 57

10: 58

10: 58

10: 58

10: 58
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excited, but we had to abandon it because t

exam ner proposed too many objections. It’

very hard

to tell. lt's difficult to answe

t hese questions, right?

BY MS. ZHONG

Q

Have you ever assessed the validi

of a patent?

A

that sort.

I have not done an official repor

But | can express an opinion her

a patent potentially can be chall enged.

Q

Do you have any opinion regarding

validity of the Pictiva patents you have

revi ewed?

A

general inpression.

They're very specific. | have a

very narrow, | would say.

Q
and narr ow,
to?

A

When you say "they are very speci

| would say," what does "they" r

Well, there are sonme fundanent al

he 10: 58
S

r

10: 59
ty
t of
e if

10: 59

t he

They're very specific and 10: 59

fic

ef er

i dea 10:59

in the OLED space covered by conpanies |ike UDC,

Kodak, Canbridge Di splay Technol ogy, and the

li ke. These are powerful patents, and the proof

of that is

agreenments.

t he generation of |icensing

11: 00
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For instance, the patent that -- that 11:00
OGsram | i censed for Canbridge Di splay Technol ogy,
it's a powerful patent because they're claimng
t he use of polynmers for OLED devices, right?
The patents that come from Universal Display 11: 00
Cor poration and Princeton are very powerful
patents. Everybody is licensing them
In this case, | don't find the
Pictiva patents to have the sane strength. As a
matter of fact, | think the strength is weaker. 11: 00
Q " masking a slightly different
question. Do you have an opinion regarding the
validity of the Pictiva patents you have
revi ewed, not the coverage?
MR. YANG  Obj ecti on. 11: 01
But you can go ahead and answer.
THE WTNESS: Do you mnd, it's --

with your own words, if you describe the word

"validity"?
BY MS. ZHONG 11: 01
Q Whet her they are novel and obvi ous.

MR. YANG  Sane objection.
But you can answer.
THE WTNESS: |'m approaching -- |

mean, we can take one after the other. They are 11:01
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HIGHLY CONFIDENTIAL

different. They are very diverse in what 11: 01
they' re clai m ng.
For exanple, recently |I worked in
the -- in down conversion. | think -- in the
begi nning | thought the down-conversion patent 11: 02
is related to the QO-OLEDs. But | discovered
after reading it very carefully that the patent
is related to lighting sources to avoid the
phosphor rendering a color to the display.
I thought that there will claimRGB 11: 02
down conversion, or nore specifically, red and
green, but they are not. They're claimng
l'ighting conditions where phosphors are used
for down converting the blue light to certain
light and the filters are used on the front as 11: 02
a way of rendering a different col or.
But it's not directly -- the patents
are not teaching how to nake QD OLED devi ces.
They are nore related to the |ighting
application. And furthernore, they are not 11: 03
claimng quantum dots. The industry today is
usi ng quantum dots in mass production. Bl ue
OLEDs are used in conjunction with red and
green quantum dots.

But the patent doesn't claimthis 11: 03
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approach. It's nore of a lighting patent for 11: 03
rendering white light nore so than a pixel ated
display. It's not --
BY Ms. ZHONG
Q Can it be applied to QD OLED? 11: 03
A No. Soneone skilled in the art
cannot read the patent and | earn how to make
down-converted QD- OLED panels. It's totally
not -- it's not related -- | nean, it's not
related to the word "down conversion," but it's 11: 04
not a recipe of how to nake QD OLEDs.
Q The down-conversi on | ayer can be
QD OLEDs -- quantum dots, correct?
A. Correct. Today in the industry,
gquantum dots are used for down conversion, yes. 11: 04
Q And back then it was known that a
col or-changi ng material can be a quantum dot,
correct?
A. I think the whole concept of down
conversi on was proposed in the '90s, and you see 11:04
a | ot of these clains by Kodak and others. So
it's not a new concept.
Remenber, | wote a paper for the
m cro displays where we proposed to use down

conversion for full color. Now, what nedia you 11: 04
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use for down conversion varies. That's why 11: 04
t hose days, in the "90s, | renenber '99 | used
the word "nedia," color-changing nedia, and with
t hat we woul d include organic materi al s,
phosphors, quantum dots, et cetera. 11: 05
Quantum dots were not really present
in the '90s. They were discovered a few years
| ater, as you very well know probably. The
chem stry Nobel Prize was given to quantum dots.
So | don't think this particular 11: 05
patent can claimwhat -- it's not enforceable on
the QD- OLEDs based on all this prior art.
Q You understand the clains are defined
by -- strike that.
You understand a patent is defined by 11:05
the clainms, correct?
MR. YANG  Cctober.
THE WTNESS: | don't -- | cannot
answer this. | don't know.
BY Ms. ZHONG 11: 06
Q Do you try to map the clains to
accused products?
A No. | haven't done this work. |
woul d read the clainms and the bul k of the patent

and get famliar with the space in general. In 11: 06
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HIGHLY CONFIDENTIAL

sone of them 1'm an expert nore so than others, 11:06
but I would not go claimby claim That was not
nmy j ob.
Q So you did not review the clains?
A | read the clains. 11: 06
Q Did you try to interpret the clains
fromthe perspective of a person of ordinary
skill in the art?
MR. YANG  (Obj ecti on.
But go ahead. 11: 06
THE W TNESS: To the best of ny
ability, I read the clains to get famliar of
what they' re describing, the devices that they
descri bed and the structures that they descri bed
and | ooked at other simlar prior art for ne to 11: 06
get famliar with the space, but -- yeah
That's what | did.
BY Ms. ZHONG
Q Okay. But you did not conpare the
properly constructed claims with the accused 11: 07
products, correct?
A No, | didn't do that.
Q Can you pl ease refresh exhibit share
and see whet her you see an Exhibit 2, which is
U S Patent 7,321, 193. 11: 07
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(Exhi bit Number 2 was marked.) 11: 07
THE WTNESS: Do we bring it up? 1Is
it possible?
MR. YANG | can hel p.
THE W TNESS: So we have a new 11: 08
exhi bit?
MS. ZHONG: | have not introduced
Exhibit 1 yet.
MR. YANG  The 193 exhibit, is that
Exhi bit 27 11: 08
MS. ZHONG. Yeah, Exhibit 2.
MR. YANG Click on it.
THE W TNESS:  Yes.
BY Ms. ZHONG
Q And U.S. Patent Nunber 7,321,193 is a 11:08
patent by you and Dr. Benjam n Cl aus Krunmacher;
is that correct?
A Yeah. Benjam n Cl aus Krummacher,
yes.
Q And part of it is discussing a 11:08
| um nescence conversion |layer in OLED, correct?
A Correct.
Q And Dr. Krummacher was -- strike
t hat .
Dr. Krummacher is the first inventor 11: 09
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of that patent that we -- you just mentioned, 11:

the Osram patent you just nmentioned about down
conver si on?

A. Yes. All these patents -- the famly

of all these patents were filed after | left. I 11:

remenber this particular one and | know the
story behind this, but all the subsequent
patents are -- were filed after ny departure.

Q Okay. Can you please go to colunmm 6,

lines 61 to 667 11:

MR. YANG You can feel free to read
what ever | anguage you need to to get the right
cont ext.

THE W TNESS: Yes. Let's kind of

bl ow it up. 11

So |'"'mat page 6, colum 6 -- can you
repeat, please.
BY Ms. ZHONG
Q Li ne 61 through 66.

A (Wtness reviews docunent.) 11:

Yes.
Q And so one exanple of the
col or-changing material is quantum dots as are

|listed here, correct?

A. Yes. 11:

09

09

09

09

10

10
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Q

guant um dot

So Dr. Krunmmacher is aware that 11:

can be an exanple of a

col or-changi ng material, correct?

A
guant um dot

it. Ther e

Yes. Already the world knew t hat

s can absorb |ight and down convert 11:

were startups that were working in

t hese areas.

Q
t he concept
down- conver
A.
all nediat
phenonena.
know edge.
Q
which is st
colum 7 --
A.
Q
materi al "?

A.
Q

usability.

So Dr. Krummacher is in possession of

of using quantum dots for

ting light, for exanple, correct? 11:

Yes. He lists all different nedia,
hat can mani fest the down conver si on

Everything is listed here to our

Can you | ook at the next sentence 11:

arting fromcolum 6, line 66 to
colum 7, line 3?
Yep.

Do you see the term"matri X

11:

Matrix material, yep.
What is a matrix material ?
MR. YANG  Obj ection.

THE WTNESS: Well, it depends on the

It means different things in 11:

10

10

11

11

11

12
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different -- fromrelations in different 11:12
applications. Can you repeat the question,
per haps, with nore specific to this application?
BY Ms. ZHONG
Q What does -- how are you -- strike 11:12
t hat .
What does matrix material nean to you

in this patent?

A In this particular sentence, it's a
carrier for the color-changing material. The 11:12
anal ogy there will be an al nond chocolate. The

chocolate is the matrix and the alnond is the
dot or the col or-changi ng materi al
Q And how is matrix materials typically
used in the OLED field? 11: 13
MR. YANG  Obj ecti on.
THE WTNESS: It's a different
gquestion, not directly related to these
sentences. It depends, again, on the usability
of the matrix material s. 11:13
"Matrix material" is very generic
term It's used in down conversion for the
OLED field. It's used in electron injection.
It's used in |ight em ssion or even in sone

cases to -- at the hole transport too. So we 11:13
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need to examne it function by function, case 11:13
by case.
BY MS. ZHONG
Q What is matrix material as used in
i ght em ssion? 11: 14
MR. YANG  Objection.
THE WTNESS: Are you referring to
t he em ssion |ayer?

BY MS. ZHONG

Q So I"'mreferring to your testinony -- 11:14
you said ""matrix material' is a very generic
term It's used in down conversion for the OLED
field. It's used in electron injection. It's

used in light em ssion or even in sone cases at
t he hole transport too." 11: 14
So |'m aski ng you what you are
referring to -- what does matrix material nmean
as it's used in light em ssion?
A In the exanple of |ight em ssion

| ayers, the matrix material is the material that 11:15
receives the electrons and the holes, and

it's -- upon reconbination, the energy fromthat

el ectron-hol e reconbi nati on, the energy is
transferred to the em ssion nol ecul e.

So the matrix material is the 11: 15
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mat eri al that provides the transport and the 11: 15
en ssion cones fromthe guest. Often the term

"host guest” is used. The matrix plays the role

of the electronic transport and the em ssion in

this case will conme froma guest, the materi al 11: 15

that you put into the matrix.

Q So for light em ssion |ayer, matrix
material is synonym -- synonynous to host
material; is that correct?
A | have seen those two terns used 11: 16

i nterchangeably in the industry, not only OLEDs
but al so other fields.

Q. What about in hole transport or
el ectron injection?

A So I"'mnot very famliar wth what 11:16
the industry is using today in the hole
transport, but in the case of the electron
transporting, you may have two materials. You
may have a material that facilitates the
el ectron transport, and you nay have a second 11: 16
mat eri al that adapts the first material to
change the electronic properties of the el ectron
transport |ayer so they can conduct nore
el ectrons but also can receive electrons from

t he cat hode easi er. 11:17
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So, again, in this case, you could 11: 17

use the term"matrix," host guest. The guest in

this case will dope the matrix, right? So you
wll have an electronic interaction in this
case. 11:17

In the case of the em ssion |ayer,
it's a photonic interaction. You don't have
el ectron change or anything like that. And
sorry, that's why | said it depends, right? 1In
solid-state lighting in LEDs, the little 11: 17
transparent bulb that we see in front of the
LEDs, again, consists of matrix material.

Typically, this is silicones and ot her type of

materials, and they host -- sorry. The guests
are phosphorus nmaterial s. 11:18
Q So the matrix materials are different

from dopants of guest materials; Is that

correct?
A That's ny understandi ng, in nost

cases, yes. 11: 18
Q Woul d you have been capabl e of

assessing infringement if asked to?

A. ' mnot an expert in assessing
infringement. |f someone trains nme to do the
exact function, | could do it. But right now, 11:18
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that's -- I"'mnot qualified to do this. 11:18
Q Now, as part of witing your
report -- strike that.
The patents were not part of the
mat eri als you considered when witing your 11:19
report; is that correct?
A You' re referring to ny expert report
inrelation to Sanmsung, that's a very
i ndependent -- different project, yes.
(Exhi bit Nunmber 1-A was marked.) 08: 19
(Exhi bit Nunmber 1-B was marked.)
BY Ms. ZHONG
Q. So why don't you take a | ook at
your -- Exhibit Nunber 1 as well as 1A and 1B
Exhi bit Nunmber 1 is your expert report in 11:19
this --
A Whi ch | have al so a copy.
Q Yeah. And 1A and 1B are respectively
your CV as well as materials |isted.
Do you have those -- you have hard 11: 20
copies as wel | ?
A Yes, we do.
Q And if you take a | ook at the |ist of
mat eri al s considered, you did not l|ist any of
t he patents. 11: 20
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A Correct. 11: 20
Q So you did not consider any of the
patents as part of your report; is that correct?
A Of course, no, | did not.
Q So you did not think that the patents 11:20
are relevant to what you were opining in your
report; is that correct?
A. The report was witten in an
i ndependent fashion, and it only focuses on the
i nnovations that | perceived after reading | 11: 20
don't know how many pages of Sanmsung di spl ay
confidential information that becane avail able
to ne.
What the report includes is ny
personal assessnent based on ny expertise on the 11:21
aspects that inpressed ne the nost that happened
to enabl e the success of Sanmsung in the
mar ket pl ace. And this is sonmething that sone of
my opinions are new, but sone others | knew.
The industry knows this thing already, who 11: 21
Sansung i s and what they have done.
Q So you reviewed certain Sanmsung
di spl ay docunents as part of your report,
correct?

A. Yes. 11: 21
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Q. And how did you pick out those 11: 21
particul ar docunents?
A No. | reviewed everything page by
page. | reviewed all pages fromthe report --
fromthe reports. 11: 21
Q Sorry. It's a slightly different
guestion. So you reviewed specific Sanmsung
docunents, correct?
A The ones that were nade available to
me, yes. 11: 22
Q Okay. So did you pick out specific
docunents or soneone provided themto you?
A. The -- Sanmsung t hrough ny | egal
counsel here provided to ne. | reviewed
everything that was given to ne. 11: 22
Q. Did you review -- so those docunents
were picked out by Sansung counsel and provided
to you and then you reviewed thenm is that
correct?
A They were given to nme by Lance and 11: 22
his team t hrough Samsung, | take it.
Q And was it at your request to say you
want to see certain types of docunents, or were
they just provided to you?
A No. They were -- the docunents 11: 22
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were --

they were given to nme, and I was asked to

provi de an opi nion about these docunents.

it was a collection of documents that 11: 23

Q And none of those docunments rel ated

to materials used in the OLED manuf acturi ng;

that correct?

MR. YANG  Obj ecti on.

THE WTNESS: | would say yes.

is 11: 23

The

docunents that | reviewed i nvol ved what has

enabl ed the manufacturability of displays at

Sansung's hands, but it's all about

11: 23

manuf acturi ng and what matters in manufacturing

and the products, per se.

BY Ms. ZHONG:

Q But you did not | ook at the 11: 23
contribution of the material set and how t hat
contributed to the color gamut, lifetime, or
efficiency of device?

A The materials, no. | don't know what
Samsung's doing with material s. 11: 24

Q And do you think that those
manuf acturi ng docunents or inprovenent negate
the need to have the right material set in the
first instance?

MR. YANG  Obj ecti on. 11: 24
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THE W TNESS: Can you repeat the 11: 24

guestion? Sorry. | didn't fully understand it.
| didn't understand the word "negate" in
relation to your sentence. Can you repeat,
pl ease? 11: 24
BY Ms. ZHONG:

Q So to have a commercially viable OLED
device, one of the first things you have to have
is to have the right material set for the OLED
stack, correct? 11: 25

A Yes.

Q Ckay. And if the material set does
not work as intended, the manufacturing process

is unlikely to make a good OLED device in the

end, correct? 11: 25
A. Yep.
Q Okay.
A. | agree.
Q That's what | nean, is all those
manuf acturi ng i nprovenment process, whatever, 11: 25

they don't negate the need for you to have the
right set of material s?

A. Correct. There are nultiple
paraneters that work together delivering a

product. It's a very conplex system as you 11: 25
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/

know.

11:
Yeah. So basically in order for
Sansung to offer a comrercially viable product
wi th OLED displays, manufacturing is just part
There were other parts of it that -- 11:

of

it.

related to docunents that you have not revi ewed,

correct?

docunents you have revi ewed does not negate the 11:

need for

Correct.

For exanpl e, the manufacturing

a material set that bal ances the

el ectrons and the holes in the OLED stack,

correct?

hand.

Yep. They work together hand in
You need to have bot h. 11:

And those are kind of independent

criteria of OLED devel opnent needs?

you have to devel op the processes in parallel 11:

MR. YANG  Obj ecti on.

THE W TNESS: In an R&D envi ronnment,

with the material's performance. That's why

t hese teans have both device devel opnent teans

and process devel opnment teans before the whole

concept goes into manufacturing.

/

/

25

26

26

26

26
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BY Ms. ZHONG 11: 27
Q So inprovenent in the materi al
properties is independent of inprovenent, for
exanpl e, in inproving the capacity of the
product line, correct? 11: 27
MR. YANG  Objection.
THE WTNESS: It depends, actually.
There are many cases where you may have a
mat eri al that apparently |ooks great at an R&D
| evel, but when you push it into mass 11: 27
production, it doesn't deliver mass production,
A good exanple is the inkjet printing
of red, green, and blue of light-emtting
pol ymers. The industry has yet to deliver what
t hey show being potential for full color. They 11:28
cannot manufacture it at a high volune. So
they're interlinked in sone cases. It's
interlinked, right?
The materials -- hole transporting,
el ectron transporting, electron eni ssion, they 11: 28
may appear ready, but when you push them under
certain environments, they don't work. And
that's why inkjet printing of RGB materials is
not happening yet. |It's exactly -- they are

not -- they're not isolated, right? 11: 28
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On the other hand, if you do, let's 11: 28
say, metalization, copper, if you denpnstrate
ina 200-mllineter line, it can easily
transfer to a gen six line. So it depends on
the material. It depends on the application. 11: 29
It depends on many cases.

BY MS. ZHONG
|

O

Okay. So you're not offering any 11: 30
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opi nion as to whether the increase in capacity 11: 30
actually is inproving the final device's

property, for exanple?

A. Performance? | don't -- if |
remenber correctly, | don't think this was -- 11: 30
becane available to ne. | don't think | know

the answer to this.
Q ' masking you: Did you offer an
opi nion in your report regardi ng how the
i ncreased throughput is affecting the device's 11: 30

performance, for exanple?

A | don't remenber this. But that
doesn't sound famliar. | don't think I did
this.
MR. YANG  You can check your report, 11:31
yeah
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Q. Did you ask for that information?
A | have not.
e
I
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H HE I
.
M5. ZHONG So we're slightly after
noon right now.
Do you want to take a |unch break or 12: 08
you want to continue?
MR. YANG So let's get off the
record and then we can di scuss how the break
will be.
THE VI DEOGRAPHER: Off the record at 12: 08
12: 08 p. m
(Recess.)
THE VI DEOGRAPHER: W are back on the
record an 1:13 p. m
BY Ms. ZHONG 01: 13
Q Wel cone back, Doctor. | want to
verify a couple of things.
So Osram al ready had a OLED program
when you joined the conpany in January 2000; is
t hat correct? 01:13
A | believe so.
Q And is it your opinion that Osram was
a pioneer in solution-based OLED devices; is
t hat correct?
A. That's what | said, yes. 01:13
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Q And Osram comerci al i zed 01: 13
sol uti on-based OLED di spl ay panels by 2003; is
t hat correct?
A Yes. The first introduction was done
in 2003, May 2003. 01: 14
Q. And the work Osram did between 2000
and 2003 on OLEDs allowed it to receive a --
THE COURT REPORTER: Can we go off
the record for a mnute.
MS. ZHONG  Sure. 01: 14
(Brief recess.)
THE VI DEOGRAPHER: On the record.
1:18 p. m
BY Ms. ZHONG:
Q So, Doctor, the work Osramdid 01: 18
bet ween 2000 and 2003 in OLED allowed it to
receive a nultiyear multimllion dollar research
grant fromthe Departnent of Energy; is that
correct?
A Yes. It's related to this -- not the 01:18
only reason, but yes. Qualified for the DOE
program
Q Ckay. And the DOE program ended in
2005 when Osram deci ded to nove its OLED program

to its headquarters in Germany; is that correct? 01:18
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A | don't know all the reasons but the 01: 19
DOE program i ndeed ended Decenber 2005.
Q And Osram i nvested about $3 mllion
bet ween 2003 and 2005 on the Departnment of
Energy, DOE -- the Departnment of Energy OLED 01:19
program is that correct?
A About this nuch.
Q And as part of the Departnent of
Energy OLED program Osram not only investigated
t he devel opnment of a white OLED lighting source 01: 19
but al so explored the possibility of devel opi ng
full-col or display panels based on
inkjet-printed red, green, and blue pixels; is
t hat correct?
A Yes. 01:19
MR. YANG  Obj ecti on.
Go ahead.
THE W TNESS: Let ne nake a
clarification about this just to better explain
what | nmeant by that. There are two ways to 01: 20
make white light. One is to get white |ight
comng froma single layer that includes all the
emtters. The other approach was to use three
| ateral |ayers, RGB |layers, that gives you white

of a different hue. 01: 20
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So it's -- the word full color, 01: 20
usually it's assigned to displays. Wat I
meant to say, and to be correct, the RGB
striped |light source was used for rendering
mul ti pl e whites hoping to achi eve hi gher-power 01: 20
efficiency.
BY Ms. ZHONG:
Q And the RGB stripes can also allow
Osramto develop a display with full-color
ganut; is that correct? 01: 21
MR. YANG  Obj ection.
Go ahead.
THE W TNESS: Yeah. Not really. W
did the very first-level investigation in inkjet
printing RGB. W were able to put a quality of 01: 21
RGB stripes, but the colors were not that great
and did not really qualify the process for
full -col or displays, but it was a denonstrator
to show that |ighting can be done by putting
down RGB stripes. It was an R&D project, not a 01: 21
product, a deno.
BY Ms. ZHONG
Q Ckay. So as part of the DOE OLED
program Osram made a denonstrator with RGB

stripes; is that correct? 01: 22
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A. Yes. Correct. 01:

Q And the RGB stripes could lead to a
col or display panel; is that correct?

MR. YANG  Qbj ection.

THE WTNESS: Well, it depends. It's 01:

related, remptely related to full-color display.
You cannot use the sane denmp for display
purposes. W use stripes. So you cannot -- we

didn't use pixels. You need pixels in a display

not stripes. 01:

BY MS. ZHONG
Q Can that concept be applied to
di spl ay panel s?

MR. YANG  Obj ecti on.

THE W TNESS: So the DOE denp was 01:

100 percent focused on lighting. W did not
using driving electronics. W did not use
pi xel s. So that concept, per se, cannot be used

for displays.

VWhat we learned is how hard it is to 01:

use inkjet printing for RGB patterning. That's
all we managed to push this technology. And we
| earned this thing on the |ighting panel rather

than display. The display is even harder. But

even for lighting it was hard. But it was a 01:

22

22

22

23

24

24
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great deno, and so the potential of the 01: 24
technol ogy long term

BY MS. ZHONG

Q Can you pl ease refresh your exhibit
share and see whet her you see an Exhibit 5. 01: 24
A. Yes. | see it. |I'mopening it.

Yep.
(Exhi bit Number 5 was narked.)
BY Ms. ZHONG:
Q So Exhibit 5 is a docunent with the 01: 24
title "Final Technical Progress Report, Polymer
OLED White Light Devel opnent Program bracket

nunber DE- FC26- 04NT419," end br acket.

A Sorry. | didn't capture -- do you
m nd, because | was | ooking at the DCE report, 01: 25
woul d you m nd repeating? |'msorry.

Q So Exhibit Nunmber 5 is a report with
atitle "Final Technical Progress Report,

Pol yner OLED White Light Devel opnment Program”

A Yes. 01: 25
Q Bracket nunmber -- the nunber sign

DE- FC26- 04NT41947, end bracket. |s that

correct?

A. Yes. Yes.

Q Is this the DOE final report you 01: 25
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mentioned in your earlier answers? 01: 25
A Yes.
Q And were you one of the authors of

t he report?
A Yeah. | coordinated this report. 01: 26
Al the authors are witten there, but yes, |
was the program director
Q And what is your response -- what was
your responsibility as the programdirector of a
DOE grant ? 01: 26
A. | was responsible for bringing in the
money fromthe DOE and maintaining the relation
with the Departnment of Energy to qualify Osram

for this funding.

Q What about technically, what was 01: 26
your -- did you play any role?

A Of course. | coordinated the program
at a high level. Wen we -- when we submtted

the proposal, the overall strategy of the denos
and what we will pursue, | was behind that. The 01:26
nitty-gritty details of how we will nmake the
devi ces, the device devel opnent work was done by
some of the nenbers that you see there. And |
can tell you what everybody did.
Q Sure. Sure. Go ahead. 01: 27
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A So the program was organi zed in 01: 27
tasks. And each task had different
deliverables. | was responsible functionally
within the OLED Osram group for product
devel opnent. So ny team was responsible for the 01:27
denmonstrators. You can see task four. | was
technically responsible for this.
We had a device devel opnent team
that's task one. And what you see as task one
is how you make the devices that emt white 01: 27
l'i ght.
Task three, by Raul Gupta was the
i nkj et printing task.
And task two was the fabrication of
the gl ass substrate. The -- right. 01: 28
And you can see that Franky So, the
name that you referred to in the beginning, he
was, of course, part of the program
Q And what was sone of the highlights
of this DCE progranf 01: 28
A From what | remenber, the tasks --
t he deliverables of the tasks were the
hi ghl i ghts. Task one we deliver a white
em tting soluble technol ogy where the emtters

and the transports were all blended together in 01: 29
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HIGHLY CONFIDENTIAL

a pretty much single layer. And the teamd

d a 01: 29

| ot of good work to bal ance the electron and the

whol e transport. That's one.

ei t her

Task two was the engi neering of

t he engi neering of the substrates.

had to pattern the substrates with

phot ol i t hography as well as netalization and

prepare the substrates for publication.

Task four was the actual products

We put together the drivers, the packaging,

franes,

power supplies, and the -- and

deli verables to the DCE

Those -- and task three is the

attenpt to make white light out of red, green

and bl ue stripes and deliver that in a nodul

a natur al

report

here?

Q

> O >» O >

71.

denonstrator.

Can you please go to page 71 of t

Yeah.

So Section 4.3.5.1 --

What page, sorry?

71.

Can | type here? Can | type righ
Sorry.

Yeah. 71. Yes.

W 01: 29
t he 01: 29
ein 01:30
he
01: 30
t
01: 30
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Q So Section 4.3.5.1 -- 01:31
A. Yes.
Q -- concerns the col or ganmut of RGB

tiles and efficiency of white, correct?
A Yes. 01: 31
Q. And so the range of color tunability

in Figure 5.31 concerned the color tunability of

the light denonstrator; is that correct?

A. Yes.
Q And it's not optim zed yet? 01: 31
A No. No. It was -- as you can see,

the triangle was very narrow. W didn't have
the right blue and it was -- you know, it was a
def ective product. We were very proud of the
product, but it was not really top perform ng. 01: 31
It's a great R&D result.
Q And on the next page, Figure 5.32, is
that intended to show what you believe you could
achieve with sone of the approaches |isted
above? 01: 32
A. Yeah. Do you mnd, give ne a little

bit of tine to read this.

Q Sure.
A | don't remenber very well this
particul ar one. 01: 32
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Yeah. It describes in a theoretical 01: 32

way the three different approaches that we can
render white.

Q Do you know, after the program was
nmoved to Germany, did the German group continue 01: 32
with the devel opnment of this concept?

A | don't know. | l|ost contact with --
after |1 left also.

Q Okay. So you don't know what
happened after 2005 at Osrams -- at Osram s 01: 33
OLED progranf

A. | don't. All | knowis that they
were focusing on sonmething different. | left a
little bit earlier. M group and the rest of
the team stayed until sumer or sonething of 01: 33

2006, after which a lot of the stuff were

transferred el sewhere. Germany, | guess.
Q Now, let's tal k about the -- your
report that you submtted in this -- in this
action. 01: 34

For this report, you were not asked
by counsel to analyze invalidity of the patent,
correct?

A That's correct. No, | was not asked.

Q And you were not asked to analyze the 01:34
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infringement of the -- by Sanmsung's products, 01:
correct?

A. Yes. That's correct. | was not.

Q Were you asked to quantify the
i nprovenent that each of the techni ques you 01:

di scussed in your report?

MR. YANG  Obj ecti on.

THE W TNESS: Can you repeat the

34

34

guestion? Gve ne a little bit nore
i nformation. 01: 34
BY Ms. ZHONG:
Q Sure.
So you were provided by counsel a
nunber of documents, correct?
A Yes. 01: 35
Q And you reviewed those docunents?
A Yes.
Q And you specifically discussed a
subset of those docunents in your report,
correct? 01: 35
A Yes.
Q Okay. And did you quantify the
i nprovenent each of the techni ques brought by?
MR. YANG  Obj ecti on.
THE W TNESS: After review ng the 01: 35
Page 122

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictivia EX2031 [Public]
Samsung v Pictivia
IPR2024-01223




o 00 b~ W DN

10
11
12
13
14
15
16
17
18
19
20

N

25

HIGHLY CONFIDENTIAL

report, | highlighted the areas that I 01: 35
considered to be the nobst inportant for enabling
t he manufacturability of OLED displ ays.
BY Ms. ZHONG
Q So, for exanple, did you provide a 01: 35
number to say this technique inproved the
efficiency of the devices by X percent? That
technol ogy increased the lifetinme of the device
by X percent. Did you performthat analysis?
A Not exactly. 01: 36
Q And you did not provide -- strike
t hat .
And the full-color ganut, you al so
did not provide -- you also did not quantify
t he perceived i nprovenent of the technique; is 01: 36
t hat correct?
A | did not. And | don't renenber
seeing these things in the report. | don't
remenber these things. So | did not. The only

guantification that | repeated was in relation 01: 36
to, let's say, NN
|
|

Q So the only thing that | renmenber you

could quantify is probably the | G 01: 36
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A. Yes. And I )cs-

Q But there was nothing -- there was no
quantified analytical results for lifetine
i nprovenent, device efficiency inprovenment or
col or ganut i nprovenent?
MR. YANG  Obj ecti on.
THE W TNESS: Yeah. Let ne review

and I will bring you an exanple. There is sone

quantification, for exanple, | IIN; '
will draw you to -- |GGG
I on page 30 of ny report -- talks about
I This is - to me it

strike me as a very inportant processing step.

Cones across as a trade secret. _

01: 36

01: 37

01: 37

01: 38

01: 38
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01: 40
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Q Ckay. Did you investigate the | R
I over lifetime if you use a 01:41
nonsel ective deposition technique for formng
the thin filmencapsul ati on versus a nore
sel ective deposition techni que?

MR. YANG Hold on a second.

Obj ect i on. 01:42
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THE W TNESS: Can you pl ease explain 01:42
what you nean by "selective."
BY Ms. ZHONG:
Q For exanple, when the material is
deposited in the targeted material area rather 01:42

than it's a bl anket application.

A1 see. I

B . e
|
A. Ckay. So selective in relation to

thin filmencapsul ati on?
Q Correct.
A Wth respect to the organic and 01: 42
inorganic, with respect to what |ayers, please?
Q Either layer. Either or both.
A So the report, to ny recollection,
doesn't tal k about this specific selective or
nonsel ective deposition. But the report, what I 01:43

revi ewed, tal ks about thin film encapsul ation.

-- 01:43
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I
H
I
H
I I
H
. |
I
|
I 01:44
Q I
|
A. When | was with Kateeva, we publicly
shared with the world that nore than 80 percent
of the OLED displays are made wi th Kateeva 01: 45
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materials. That's all -- 01: 45
Q You nmean for encapsul ati on?
A Wth encapsulation. Sorry, wth
Kat eeva printers. Correct nme, please. Strike
the materials. Mre than 80 percent in 2018 01: 45
were made with Kateeva inkjet printers.
Q So based on your know edge from
wor ki ng at Kateeva, nore than 70 to 80 percent
of the organic layer for the thin film
encapsul ati on was applied using Kateeva inkjet 01: 45
printers; is that correct?
A. That's what we publicly have
announced.

.
| .
.- |

|
|
|

I N e I
.
|
|

L
| Ml 46
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BY MS. ZHONG

Q Now, so what's the advantage of using

i nkj et printing versus flash evaporation for
putting down the organic layer in the thin film
encapsul ation -- for the instant film 01: 47
encapsul ati on?

MR. YANG  Obj ecti on.

THE WTNESS: Inkjet printing would
of fer better control of the material usability.

You only -- it's an additive process and you can 01:47
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only deposit in the areas that they need to go, 01:

right? That's the biggest advantage of inkjet
printing and the other advantage is thickness

control.

BY MS. ZHONG 01:

Q. So inkjet printing conpared to fl ash
evaporation offers better control of the
process?

A Yes. And the other advantage that it

offers is to allow the inorganic |ayer, the 01:

silicon nitride or any inorganic |layer that is
used for encapsulation, to touch each other.
Because at the end of the day you want to -- and

this is a strong idea that Vitex tal ked about,

you want to enclose the planarization |ayer, the 01:

ink printable |ayer within the inorganic |ayer.
So the inorganic layer -- the two
inorganic or three or so inorganic |ayers are

of fering the done under which you encl ose the

organics and the OLED, the organic part of the 01:

thin filmencapsul ati on of the OLEDs.
So the only way to do this is with
a -- | would say sone kind of a patterning.

BY MS. ZHONG

Q Can you pl ease refresh your exhibit 01

47

48

48

48

49

50
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share and see whether there is an Exhibit 01: 50
nunber 67?
A Yes.
(Exhi bit Nunber 6 was narked.)
THE W TNESS:  Yep. 01:51
BY Ms. ZHONG:
Q And Exhibit 6 is a presentation by
Kateeva with a title "Inkjet Technol ogy for OLED
SSL Mass Production” by Conor Madi gan.
Do you see that? 01:51
Yep.
Q Can you please go to -- by the way,
do you know who Dr. Madigan is?
A Yep.
Q Who is he? 01:51
A He is one of the three founders of
Kat eeva.
Q Is he knowl edgeable in the OLED
space?
A Well, he is the founder, a cofounder 01:51
of Kateeva, and he was very successful in
rai sing nmoney. So he knows the OLED technol ogy.
Q What's his technical background?
A | believe he did his undergraduate
degree in Princeton and a Ph.D. in MT. 01:52
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Q Did he work for Steven Forrest at 01:52
Princeton?
A No. He did his undergraduate. He
has one of the very first papers in the 90s on
inkjet printing, around that time, with Jim 01:52
Stern, Professor Jim Stern.
Q Okay. \What does "SSL" stand for?
A. I don't know. Solid-state lighting
in my lighting background, but it's not
solid-state lighting. 1 don't know what it 01:52
means. Sorry.
Q That's fine.
Can you please go to page 17.
Yes.
Q So this page is conparing Kateeva's 01: 53
i nkjet printing process versus the traditional

flash evaporation process, correct?

A. Let ne review that, please.
Q Sure.
MR. YANG \While he's doing that, 01:53
Monice, | still haven't received the link yet

and the one in the chat is not working for ne.
M5. ZHONG | didn't send. | thought
she was going to send, so | didn't bother. |

can do that. 01:53
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THE COURT REPORTER: Do you want to 01: 53
go off for a second?

MR. YANG If you can that would be

gr eat.

MS. ZHONG. Okay. | can forward you 01:53
the renmpte counsel email. That's the one that |
used.

MR. YANG  Okay. Anything you can
get to ne is great.
MS. ZHONG. | just forwarded the 01:54
l'i nk.
Let me know -- should we just go off
the record and see whether you have it?
MR. YANG Sure. |[|'mokay with Q and
Auntil | get it. It's not a huge rush for ne, 01: 54
so. ..
BY Ms. ZHONG
Q Okay. So we can conti nue.
Have you had a chance to review the
page, Doctor? 01: 54
A Yes.

So what we see on this page is the

conmpari son of -- in general, not necessarily to

TFE. It's -- well, it's |abeled as TFE but then

Conor tal ks about RGB share mask, fine netal 01: 55
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mask for RGB patterning. 01: 55
So in a sense he's mxing two

different |ayers of the OLED structure, which

is -- personally | don't believe with this

conparison. It's a bit of a marketing proposal. 01:55

But the val ue proposition for TFE is correct.

Right. | nmean, in general inkjet printing is

known to deposit materials in specific areas. A

great exanple is inkjet printing, right? |

mean, this is accurate. 01: 56

Q So do you agree with his general
assessnent that inkjet printing is faster in
formng a thicker filmthan flash evaporati on?

A. It depends, right? It depends on the
application of -- for thin film encapsul ation, 01: 56
inkjet printing or screen printing are the best
ways to do it. But for RGB coating, it's a
conpletely different argunent.

Q Let's just focus on the
encapsul ati on, the organic |ayer. 01: 56

A Yeah. So we'll take the |eft-hand
side of the figures out because they're talking
about RGB deposition, which is yet to be proven
in mass production, where the right-hand side

it's nore mature. It's in production today. 01: 56
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Q. So let's focus on the TFE organic 01: 56
layer. Is it true that inkjet printing provides
a faster way of applying the organic |ayer than

flash evaporation?

A | don't know this. Seriously, | 01: 57
don't. It's a cleaner way to do it. But I
don't know -- a flash can be very fast too, but
it goes all over, right. So I don't know which

one's faster. Actually, flash may be even
faster. 01: 57
Q And do you know which one fornms a
better planarization |ayer?
MR. YANG  Obj ecti on.
THE W TNESS: | know at Kateeva we're
using inkjet printing, but in truth I don't 01: 57
know, right? Inkjet printing cannot do a |arge
area uniformly. You have to do it
step-by-step, right? So it depends on the
application. 1t depends on how you use inkjet
printing, right, for what application. You ask 01: 58
me a general question, right? So typically the
TFE is used for printing pockets for guide
| ayers.
BY Ms. ZHONG

Q Do you know about the particle 01: 58
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def ects of using flash evaporation versus inkjet 01:58
printing?

A | don't have personal experience.
have experience with inkjet printing. So I
don't know the difference between the two. | 01: 58
know that inkjet printing works well and it
doesn't generate unwanted particles.

MR. YANG  Obj ection.

BY Ms. ZHONG

Q And do you know the materialization 01: 58

rate for flash evaporation versus inkjet

printing?
A | don't --
MR. YANG  Obj ecti on.
THE WTNESS: | don't know very well 01: 58
what percentage of the filmis utilized or not.

BY Ms. ZHONG

Q And what about scalability?

A So it depends, right? |If your
substrate is very close to the source, then you 01: 59
have very good materials utilization. But if

the substrate is very far, then you | ose a | ot

of the material, right. So | don't know how
flash evaporation will determ ne uniformty or
not . 01: 59
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Q. What about the ease or difficulty in 01: 59
mai nt ai ni ng the equi pment ?

A Clearly sonething that it's deposited
on demand. Perhaps it will give you better
control of the material, both in weight and in 01: 59
space. But | don't know about the maintenance,
because the issue with inkjet printing is also
t he head technol ogy woul d need mai nt enance and
changing. So, | nmean, how do you conpare this?

Q Did you speak to any Sansung 02: 00
engi neers when you prepared your report?

A | did not.

Q. Okay. Did you ask to speak with any
of thenf

A. No. | assune that ny job was to read 02:00
all this and give nmy expert report.

Q Did you speak with any of the other

Sansung experts in this case?

A Wel |, over the years we know peopl e,
but not for this case, of course not. This 02: 00
is -- | haven't even told my kids about this

case.
Q So you did not speak to Drs. Katona,
Kym ssis, MIler or Aziz?

A. Who's the | ast one? 02: 00
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Q. Hany Azi z. 02: 00
A. | know Hany, but no. | haven't
spoken to himfor a long tine. No.
Q And you have not spoken with Dr. Seth
MIller or Dr. Katona or Dr. Kynmissis, correct? 02: 01
A. No. | know Dr. Kym ssis, but I --
no. O course not.
Q What about the danmges expert for
Samsung? So Dr. Perryman and | don't know
whether it's M. or Dr. Stack? Did you speak 02: 01
with any of thenf
A. | don't know them | have not spoken
to them
Q So you submtted this report in this
action. MWhat are you rebutting against? 02: 01
MR. YANG  Obj ecti on.
THE WTNESS: | don't understand the
guesti on.
BY Ms. ZHONG
Q So your report is submitted as a 02: 01
rebuttal report. Do you understand that?
A No. The way | see it, it's an expert
report. | absorb the materials, | digested them
and hi ghlighted what | thought were the

t ake- hone nmessages for nme as an expert in the 02: 02
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OLED field revolving around the capability of 02:

SDC to overcone the barriers and push the
technol ogy into manufacturing. That was the

thesis in ny head.

Q But are you responding to the expert 02:

reports put forth by Pictiva?
A No, no. As a matter of fact, | find
my expert report alnost totally irrelevant to

Kateeva. |It's -- the only commpn path here is

the fact that they' re both OLED rel ated, because 02:

as we di scussed, Kateeva was doing --
Q Sorry. Not Kateeva, Pictiva.
A. Sorry, Pictiva. |I'msorry, | should

say that was a mi stake. Strike that.

Osram and then Pictiva, they were 02:

doi ng spin coating in passive matrix displays.
There's nothing related to this in this report.
The Osram puts forward passive matrix displays.

Very |l ow resolution. A good portion of the

display. It talks about |GGG 02:

hi gh-resol uti on di splays what are used today,
right? So they're alnost irrelevant, | would
say, of each other.

Q You know what -- strike that.

Do you know when Osram first started 02:

02

02

02

03

03

04

Page 140

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictivia EX2031 [Public]
Samsung v Pictivia
IPR2024-01223




o 00 b~ W DN

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

HIGHLY CONFIDENTIAL

to look into using inkjet to print the OLED 02:

matri ces?
MR. YANG  Obj ecti on.

THE W TNESS: Can you -- you said

matrices and it threw nme off. You're talking 02:

RGB materi al s?
BY MS. ZHONG
Q Yes.

A. | don't remenber the exact tine. For

sure as described in the Departnent of Energy 02:

report, because we had a printer, an inkjet
printer that we were using to print RGB
materials, and in general before purchasing the

printer, we |ooked at who was providing the

printers. | don't knowif it was 2001, 2002. 02:

We ended up acquiring the printer so
| don't remenber exactly when. | nean, not
earlier on, because earlier on we wanted to

build the line that woul d make thi s npbnochrone

di splay, so the priority was nonochrone. 02:

Q But even back then, even when you
were building the nonochrom c¢ display, you al so
| ooked into the possibilities of inkjet

printing; is that correct?

A Yeah. So let nme clarify alittle 02:

04

04

04

05

05

05

Page 141

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictivia EX2031 [Public]
Samsung v Pictivia
IPR2024-01223




o 00 b~ W DN

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

HIGHLY CONFIDENTIAL

bit. W're talking about inkjet printing red, 02: 05
green, and blue materials. |1'mlooking at
converse, conparison versus TFE. The technol ogy
is very different. So to print red, green, and
blue, all that materials, the nozzle technol ogy 02: 06
is very different.
Printing the TFE, it requires a
conpletely different inkjet printing technol ogy.
As a matter of fact, it's made by a different
vendor. So the throughput of materials in one 02: 06
is totally inconpatible with the other and vice
versa.
The pl acement accuracy is very

different. So let's nmake sure that we nmake the
di stinction that developing, let's say, TFE, 02: 06
doesn't qualify you for full color and vice
versa, developing full color doesn't qualify you
for TFE. These are different engines, right, so
you cannot infer one fromthe other.

Q Are you saying that the inkjet 02: 06
printing technology for TFE encapsulation is
very different than the inkjet printing
technol ogy for the OLED pi xel areas?

A Yes. Yes. That's a good questi on.

Very different indeed. And the proof to this is 02:07
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that the very first displays that were nade with 02:07
printing TFE, they're out in the market, we're
still waiting for RGB inkjet printable OLEDs.
And this we thought in the early 2000s that
inkjet printing will be superior to fine netal 02: 07
mask. But it turned out to be the opposite.
After reading this report, it just
dawned on ne how significant was Sansung's hard

work in taking a rather difficult technology to

the first glance, |GGG e
|
B And inkjet printing OLEDs is not in
production today.

And the reason that it's not in
production today is because the inkjet printing 02: 08
head technol ogy for RGB i s not accurate enough.
We t hought 20 -- 35 years ago that this
technol ogy woul d be 100 tinmes nore accurate than
fine nmetal mask.

And, by the way it was to the very 02: 08
first approximtion. But to the surprise of
everybody, Sansung has denonstrated that [l
B ¢ s actually the ultimate
t echnol ogy.

Q Vhy was the inkjet printing 02: 08
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technol ogy for the pixel area not accurate 02: 08
enough?

A Yes. So can | nmeke an anal ogy?

Q Sure.

A So imagi ne you're playing a 02: 08

basket bal | game, and you are throwing the balls
to the basket. You want to hit all the balls
into the basket tinmes 100.
Q Okay.
A Okay. So with other boards you are 02: 09
printing -- each pixel consists of three
droplets and you have mllions of pockets. You
have to hit themall precisely. So we're al nost
t here but not exactly.
So you have m spl acenent of the red, 02: 09
green, and blue pixels. And you end up with
col or defects. So to use the termthat we have
been using, you are screwi ng up the ganut.
Eventually we will get there, but not today.
And this is very different than TFE. 02: 09
Q For TFEs you don't really have to
worry about how the pixels are placed, correct?
A. Yes, correct. To sone degree. You
don't need the pockets. You are just deciding

the outer perineter. And | don't know exactly 02: 09
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how Samsung or others are doing it, but you have 02:10
to use sonme confinement, but not of the degree

of the RGB printing.

Q So are there specific challenges for
using -- for applying the TFE organic |ayer? 02: 10
A. So one fundanental patent by Vitex

clains the organic |ayer to be shorter than the
i norganic layer, and the only way to achieve
this is by using accurate printing. That's the
cl ear advantage of inkjet printing. Because you 02:10
have some accuracy of, of course. You have
m sfirings of droplets, but you can accurately
define the perinetry of the organic layer. And
you can control the thickness also. That's
anot her advant age. 02: 11
Q. What do you nean by the organic |ayer
is shorter than the inorganic |ayer?
A. So a very fundanental patent by Vitex
is to mke the organic |ayer shorter than the
inorganic layer. So the TFE consists of organic 02:11
and i norganic | ayers.
Q So you basically want the inorganic
| ayer to envel ope all sides of the organic
| ayer --

A. Yes. 02: 11
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Q. -- is that what you nean by the 02: 11
organic layer is shorter?
A Yes. It's the smaller in area.
think your word is great. You envel ope the
organi c below the inorganic. And you want all 02: 11
the organics to neet each other and glue to the
substrate.
Q But can't you do that by having nmasks
of different sizes?
A In theory you could. | don't know. 02: 11
Q But you don't know whether in
practice you could actually accurately control
the areas of the organic and inorganic in
t hat --

| don't know. | don't know. 02: 12

A.
H

02: 13
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02: 15
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02: 17
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02: 19
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-: 21

Q And do you know the relative anount 02: 22

of particles that's formed using flash
evaporation versus inkjet printing for TFE
formation?

A | don't know.

MR. YANG  Objection.

02: 22
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BY Ms. ZHONG 02: 22
Q Do you know t he t hroughput
i nprovenent of using inkjet printing to deposit
t he organic | ayer versus use a nore bl anket
application method to put down the organic 02: 22
| ayer?
MR. YANG  Obj ecti on.
THE WTNESS: Yeah. | don't know. |
know that the inkjet printing is used in
producti on today. 02: 23
BY Ms. ZHONG
Q And do you know -- do you have any
sense as to the inprovenent in the throughput of
using an inkjet-printed process versus a
nonsel ecti ve deposition process? 02: 23
MR. YANG  Obj ecti on.
THE W TNESS: Yeah. | don't.
BY Ms. ZHONG
Q And do you know the yield difference
when you use an inkjet printing process versus a 02:23
nor e bl anket application process?

MR. YANG  Obj ecti on.

THE WTNESS: | don't. It's conpl ex,
right? Because it's a printing also -- you need
to worry about your head technology. And if 02: 23
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nozzl es clog, then you need to conpensate for 02:

the clogging nozzles. So it's a systemso |
don't know. [It's -- | know the technol ogy has

been devel oped and work in manufacturing, but |

cannot comment on conparisons. | nmean, | truly 02:

don't know.
BY MS. ZHONG
Q Do you know why people mgrate to

using inkjet printing for the organic |layer for

t he TFE? 02:

MR. YANG  Obj ection.
THE WTNESS: | cannot give you a
conpl ete answer because | don't know all the

details. | know one inportant -- one of the

i nportant areas is the thickness control and the 02:

edge control as we described earlier.
BY MS. ZHONG
Q What about particle defect control?

A. Well, | know Kateeva was doi ng al

this stuff in an inert environnent with | am nar 02:

flow. So you're printing in ink with inkjet
printing so it's very difficult to assess the
particle because you are in a controlled

envi ronnent .

Q Do you know the loss in lifetinme if 02:

23

24

24

24

24

25
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after the organic |ayer you don't put down 02: 25
anot her barrier |layer on top of the organic
| ayer for the TFE?
MR. YANG  Qbj ection.
THE WTNESS: | don't know. \hat | 02: 25
know i s one of the approaches you put another
inorganic |ayer on nultiple organic |ayers and
mul ti ple inorganic layers. | haven't seen data,
so | cannot comment.
BY Ms. ZHONG 02: 25
Q Do you know the loss of lifetine or
reliability if you apply the barrier |ayer or
the inorganic layer only to a portion of the

organic |layer?

MR. YANG  Obj ecti on. 02: 26
THE W TNESS: | cannot refer to
this -- | don't have access to this data to show

you, okay, here is the data, right? | did --

did I? | may have seen sonething in the Sansung
reports. | don't remenber where, but | can -- 02: 26
what | recall vaguely, | haven't put it in the

report, is that they have TFE versus non- TFE and
t he TFE was nore stable than the non- TFE.
Because | have all this know edge

that cones fromthe past. | don't know if | 02: 26
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have seen it from Vitex or if |I have seen it 02: 26
from Sansung, but a TFE device is protected
where the non-TFE it's not.
BY Ms. ZHONG
Q Do you know what's the inprovenent in 02:26
the lifetinme?
MR. YANG  Obj ecti on.

THE WTNESS: No, it depends. It

depends on the conditions. It depends on how
you expose the device. For instance, in one 02: 26
case, narrow case of maybe 85 -- 85 degrees C,

85 degrees hum dity, you easily see no dark
spots on the TFE device after 240 or -50 hours,
which is a telling thing that the TFE worKks.
BY Ms. ZHONG 02: 27
Q. Is it typical for a device
manuf acturer to test the devices under 85/85
condi ti ons versus roomtenperature?
MR. YANG  Obj ection.
THE WTNESS: Let ne think a little 02: 27
bit about it. Just a general question.

believe it depends on the application. So it's

not typical. | have seen 85/85. | have seen
60/ 90, | have seen small er nunbers, higher
hum dity. For instance, autonotive guys are 02: 27
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asking for 85/85. 02: 27
BY MS. ZHONG
Q But it is not atypical for a device
manuf acturer to test the devices at tenperatures
hi gher than roomtenperature, correct? 02: 28
MR. YANG  Objection.
THE W TNESS: Let ne think about it.
How do | answer this? So you're asking if it is
typical for a device fabricator to test the
devi ces under 85/85? 02: 28
BY Ms. ZHONG
Q Not necessarily 85/85 but at a
tenperature that's above room tenperature.
MR. YANG  Obj ecti on.
THE W TNESS: Well, the product that 02: 28
you're building will define the testing criteria
for qualifying the product and passing certain
qualifications. Consunmer products have a
different tenperature. Autonotive products have
a different testing tenperature. Different 02: 29
products are even worse. So it depends on the
product, right.
BY Ms. ZHONG
Q But even for consuner products you

woul d test it above roomtenperature? 02: 29
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A In sone cases | have seen -- it 02: 29
depends on the conditions of the testing. So if
you do a wet test |like elevated tenperature for

consuner products, it's customary in sone cases

to ask for 60/90. 60 degrees C, 90 percent 02: 29
hum dity.
Q So for areliability test that's done

at a high tenperature is usually called
accelerated lifetime testing, correct?
A In sonme cases, yes. 02: 29
Q And you do that type of testing
because you can't wait for 10,000 hours for a
device to fail, for exanple?
MR. YANG  Obj ecti on.
THE W TNESS: In sone cases. Not 02: 29
al ways. Because there are a | ot of different
tests. As a matter of fact, there are new kind
of degradati on nodes that appear under high
tenperature, high humdity that you cannot |ink
to roomtenperature. They don't -- they cannot 02: 30
be described with sinple Arrhenius plots or
mat hemati cal equations. This is not only true
for OLEDs, it's true for photovoltaics and ot her
devi ces too.

It's a -- the degradation node is 02: 30

Page 158

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictivia EX2031 [Public]
Samsung v Pictivia
IPR2024-01223




o 00 b~ W DN

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

HIGHLY CONFIDENTIAL

very difficult and it depends on the npde of 02: 30
degradation. You have multi nodes and they are
all contributing together, and if you describe
this thing mathematically, you will end up with
a very ugly equation. So it's very difficult 02: 30
to answer this question.
BY Ms. ZHONG:
Q So based on your know edge for OLED
di splay panels for nobile devices, do they test
at higher tenperatures? 02: 30
MR. YANG  Obj ection.
THE WTNESS: To qualify the product
due to nultiple tests, not only high
tenperature. They do shock tests. They do drop
tests. They do dry heat. They do operational 02: 31
lifetime, in roomtenperature and in high
t enper at ur e.
There are like 10 different tests
dictated by the | EEE protocols. They are
standard tests which | cannot recall right now 02:31
that the industry is offering for this.
BY Ms. ZHONG
Q Why don't we take a | ook at pages 4
to 5 of your report, in particular paragraph 14.

A. Do you mnd telling me the page 02: 31
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agai n.

02:

Q Par agraph 14 on pages 4 to 5.

Page 4 -- |ike page 4 and page 5.

A. Yes. Page 4 and page 5.

Yeah, | guess one of the | EEE 02:

i nternati onal

standards is the | EC 62341.

Q Okay. So the testing you have listed

here, the environnental stress test that acts

are accel erated agi ng through high

tenperature/hum dity cycling and accel erat ed 02:

lifetine testing, those were typical tests

that's done by manufacturers, correct?

A It

depends on the application. It

could be a typical test for an application. |

just wote it

t here because you really need to 02:

test the devices under different conditions to

qualify it.

If it's an autonotive product, it

has a different code. It's not an | EC 62341,

it's sonething else, but you have to test the

devi ces under

di fferent conditions, yes. 02:

Q In the context of OLED devices, there

is current efficiency, power efficiency, and

external quantum efficiency, are those -- how

are those three efficiencies related to each

ot her?

02:

31

32

32

32

32

33
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A So they're all renotely related. So 02: 33
the quantumefficiency, it's directly related to
the normalized efficiency of converting -- this
is the electrolum nescent quantum efficiency.
The percent of photons that you get out of the 02: 33
percentage of charges that you inject into the
devi ce.

The power efficiency, it's related

this, but it's nore of a wall plug efficiency,
right. So you put energy in, in watts, 02: 33
el ectrical energy, which is related to the
el ectrons and holes that you inject the current,
and what you measure is the optical output,
which is basically the nunber of photons at a
given energy. So they're all related. A 02: 34
hi gh- quantum efficiency will give you a
hi gher - power efficiency too.

Q Does a hi gher-quantum effici ency

necessarily lead to a higher-power efficiency?

A The power depends al so on the 02: 34
voltage. It depends, right. |If all this
participates in the power in the -- in optical

power out. You can have 100 percent quantum
efficiency but operating 100 volts. That's a

| ousy devi ce. 02: 35
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Q. So a device with a hi gher-quantum 02: 35
efficiency doesn't necessarily lead to a device
with a higher-power efficiency?

A. That's correct. That's one of -- you
can generalize by saying that. So to add one 02: 35
nore thing of what | said earlier, what | said
earlier, it's true for a single pixel.

Now, if your device has nmultiple
pi xel s you will also need to define if it's a
static imge. |If the inmge consists of how many 02:35
pi xel s at what brightness. Right. Because you
have -- it's conplicated things. OLEDs are
devi ces that have variabl e quantum efficiency
and vari abl e power efficiency.
And the OLED devi ces consi st of many 02: 35

pi xel s. A device, the OLED device where al
pi xel s are on consunes a | ot nore power versus
one pixel is on. Right?

Q So there isn't a straightforward
direct relationship between external quantum 02: 36
efficiency and power efficiency; is that
correct?

A. Yes. It's not a sinple thing. You
can only do it for a single pixel.

M5. ZHONG. W' ve been going on for 02: 36
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al nost an hour and a half now. Do you want to 02: 36
t ake a break?

MR. YANG  Sure. Yes.

M5. ZHONG Let's go off the record.

THE VI DEOGRAPHER: O f the record at 02: 36
2:36 p.m

(Recess.)

THE VI DEOGRAPHER: We are back on the
record at 2:54 p.m
BY Ms. ZHONG 02: 54

Q Now, Doctor, when you prepared your

report, did you -- strike that.

As part of your -- the process for

preparing a report, did you review any of the

Pictiva's expert's reports? 02: 54
A No.
Q Have you revi ewed any of those

reports since then?
A No.
Q How |l ong did it take you to review 02: 54
t he docunents and prepare your report?
A. | can hear my voice -- can we --
sonmet hi ng' s not good.
MR. YANG  Sorry.

THE W TNESS: Because you have it on. 02:54
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MR. YANG  Sorry about that. | 02:

unmuted two things when | only nmeant to unnute
one.

THE W TNESS: | don't renenber

exactly, but | spent about a week -- | don't 02:

know how many hours | put for all of this. Let
me think a little about it. | cannot give you a
di rect nunber because | don't have it with ne.

| don't know. 15, 20 hours to read

all this stuff and then another -- this nonth 02:

to put the report together to sonme degree. So
maybe a little bit nore.
BY MS. ZHONG

Q Did you do a first draft of the

report? 02:

A Yes. | generated -- yes, quite a bit
of information. Yep.
Q Did you focus on certain pages of the

docunents that you reviewed?

A Coul d you repeat, please? Wat do 02:

you nean?
Q Sure. Did you focus on certain pages
of the --

A Yes. Certain pages of the SDC

di scl osed i nformati on. 02:

54

55

55

55

56

56
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/

Correct. Did you focus on certain 02:

pages of the SDC docunents?

Yeah. | nmean, there may be ot her

docunents in the Samsung that can be used, but

the figures that we included or at | east 02:

the pages that | included, they represent

certain aspects of the technology. There's a

| ot of

to which pages to focus on when you started 02:

information in there.

Okay. Were you given directions as

review ng the docunents?

Lance,

to caution you not to reveal any comunications. 02:

As a matter of fact the --

in his --

MR. YANG Hol d on a second. | want

The answer you gave is fine, but just don't give

any --

into what we di scussed in preparing for your 02:

report.

i ndependent

t hat .

/

/

THE W TNESS: Ckay.

MR. YANG ~-- that's it. Don't go

THE W TNESS: Yeah. |t was an
report. | just wanted to confirm

Didn't want to be differently -- yeah.

56

56

56

56

57
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BY Ms. ZHONG 02: 57
Q Have you verified that the techniques
that you discussed were actually used in the
current production or in the current products?
A No, | did not do this confirmtion. 02: 57
" m assuming that a lot of the -- topics that we

di scussed is part of the evolution of OLED

manuf acturing.

So no, | did not do the verification
but it's -- I"mpretty sure they are. 02: 58
Q. So one major topic that you di scussed

in your report is the use of | ENEEGEGE

correct?
A. Yes.

Q And that's used in what people call 02: 58
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?

A. Yes.

02: 59

Q Okay. And that's independent of the

organi c | ayers used -- strike that.

BY MS. ZHONG

03: 00

03: 00
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I 03:12

Q. Do you know what is the reason that
[ithiumquinolate is used in electron transport
| ayers?
MR. YANG  Obj ecti on.
THE WTNESS: So this is the -- LIQ 03: 12
the lithium quinolate, right?
BY Ms. ZHONG
Q Correct.
A Let nme think a little bit about it.

The first tinme | saw it was used to 03: 13
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facilitate, | believe, the electron injection 03:13

fromthe cathode, but there are nmultiple ways to

use it. You could use it as single layer. You

can use it as a mx with another |ayer. You can

use it in mxtures with metals. And | think, 03: 13

|"'m not sure -- | think I have seen it also in

m xtures with HTL, with hole-transfer |ayers,

but I'mnot sure. | vaguely renenber that.

It's a very strong el ectron donor or acceptor,

rat her, acceptor. 03:13
Q And so have you seen |lithium Q being

m xed with electron transport materials to

i nprove el ectron injection?

MR. YANG  Obj ecti on.

THE WTNESS: | don't renenber very 03: 14
top of ny brain right now, ny thoughts. | think
has been used together. | renmenber reading

reports from Yamagata University, Dr. Kido.

This is like in '99 or 2000 or sonething like

t hat . 03: 14

Noval ed did a lot of this work early
2000s in Germany. Yeah, so I don't know
exactly details if they use it in m xtures or
as neat but these reports are out there. W

can ask them 03: 14
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/

BY MS. ZHONG 03: 14

Q Do you know what kind of -- strike

t hat .
For the OLED stack, are nost -- nost
of the | ayers anorphous or crystalline? 03: 15
A. | don't know. | can only tell you a

few t hi ngs about sonme of the hol e-transport

| ayers are very gl assy, anorphous. | know from

my own experience in the '90s, the al um num

qui nol ate and I would i magi ne other nmetallic 03: 15
qui nol ates, they tend to be polycrystalline.

They tend to crystallize. So it depends on the

material. They take also different forns.
Q Wuld it be better to use a nore
crystalline formor a nore anorphous forn? 03: 15

MR. YANG  Obj ecti on.

THE WTNESS: | think it depends,

right? | nmean, in sonme cases, glassy is better
because it tends to act as a planarization

| ayer. 03: 16

In the case of light em ssion when
you use themin | ow concentration,
crystallinity doesn't matter because you have
underneath layers. |t depends on the material.

I
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BY Ms. ZHONG 03: 16
Q For electron transport material s?
MR. YANG  Obj ecti on.
THE W TNESS: Again, the en ssion
| ayers, and | don't have the latest informtion 03:16
in ny head, these days the em ssion |ayers are
very conplex and they also use hole transport
| ayers, so -- and they are used in mxtures with
others, so -- | can imgi ne cases where you want
it to be anorphous. So crystallinity tends to 03:16
bring the nolecules very close to each other and
the crystallinity can introduce quenching. So
you want to be able to control the quenching by
near est nei ghbors.
But in sonme other cases you m ght 03:17
have performance where -- perfornms better when
it isincrystalline. So I don't know W
need to -- yeah, | just don't have a | ot of
depth on this.
BY Ms. ZHONG 03: 17
Q Isn't the case that if you want to
have hi gher el ectron conductivity in polyner,
you tend to want to have the polynmer to have
sone crystallinity?

MR. YANG  Obj ecti on. 03: 17
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THE W TNESS: Yeah. That's a general 03:17
rule, right. You cannot examne this thing in
isolation. You don't want to create pinholes
because crystallinity is introducing pinholes in
the structures, and pinholes are introducing 03: 17
| eaky paths. So that's why | answer it depends.

So you may want to blend it wth anorphous
materials also to avoid the pinholes and the
| eaky pat hs perhaps of cathode nmaterials into
the em ssion layer. So | would -- yes. In 03: 18
theory, crystallinity is good for transport but
it's not good for device fabrication.
BY Ms. ZHONG
Q So you want to have --
macr oscopically you want to have a nore 03: 18
anor phous or glassy material but |locally you nay

want to have a nore crystalline path or

material; is that right?
A | don't know this -- the answer to
this question. | was thinking nore in terns of 03:18
| eaky -- electrically | eaky paths. It's a
conplicated topic. And nunber one, | don't know

the details. Nunber two, you need to define the
boundari es, what materials we're tal king about.

Sone crystallize, sonme don't. 03:18
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Q. " mtal ki ng about electron transport 03:

mat eri al s.
A. Yeah. But if the el ectron

transporting materials are polycrystalline.

Pol ycrystal l i ne means pi nhol es and pi nhol es 03:

means trouble, right. So I don't know how to
answer this.
Q Do you think the addition of a netal

conplex to the m xture would help with inproving

the electron transport or charge transport in 03:

general ?
MR. YANG  Qbj ection.
THE W TNESS: No. In one case it --

maybe narrow case, if the metal conpl ex changes

the effective work function to the cat hodes, 03:

then it could inprove the electron injection,
but it could shorten -- this is very comon. |t
could shorten a lifetinme. |It's very comon. It

happens all the tine.

BY MS. ZHONG 03:

Q Do you know why lithium Q was
believed to inprove the lifetinme of the el ectron
transport layer into which it's m xed?

MR. YANG  Obj ecti on.

THE W TNESS: Can you repeat? You 03:

18

19

19

19

20

20
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said the lifetine of the electron transport 03:

| ayer or the lifetinme of the device?
BY MS. ZHONG

Q The lifetime of the device. Sorry.

MR. YANG  Obj ecti on. 03:

THE WTNESS: | don't know if this is
general coment, |'mnot so sure. Wat | could
say, and that depends al so what netals you use,

what initial |ayer you use, it could help the

el ectron injection in sone cases because -- 03:

BY MS. ZHONG
Q Go ahead.
A. One of the paraneters there is that

energetically where the energy levels are in the

el ectron transport |ayer that conme closer to the 03:

cat hode, so you can inject nore el ectrons.
BY MS. ZHONG
Q VWhy does the fact that nore efficient

el ectron injection helps with lifetine

i nprovenent ? 03:

MR. YANG  Obj ecti on.
THE W TNESS: Not al ways. There are
cases where you introduce these dopants and you

|l ose the lifetinme in seconds.

In the theoretical situation, you 03:

20

20

20

20

21

21
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can -- in one case, let's say, you may lose the 03:21
lifetime because you' re introducing other
paranmeters, but | can see a situation where you
get nore electrons out so you use | ower
vol t ages maybe. 03: 21
BY MS. ZHONG

Q Can you pl ease refresh your exhibit

share and see whet her you see an Exhibit

Nunmber 8.
A Ref r esh. 03: 21
(Exhi bit Nunmber 8 was nmarked.)
THE W TNESS: Yep. Well, that's
interesting, very interesting. It brings

menories of all these people.

BY MS. ZHONG 03: 22
Q. Do you see your own signature in that
docunent ?
A. Just a nonment. Is there a signature?

VWere is ny signature?
Q So just for this record, Exhibit 8 is 03:22
a '389 invention disclosures. And it is
subm tted as Exhibit 2006 in IPR
nunmber 2024/01222. As to your signature, if you
go to page, PDF page 18.

A You know, this is -- 03: 22
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Q. Actual ly, PDF page 14, | think, is 03: 22
when it first appeared.
MR. YANG Feel free to look at this
docunent if you need to famliarize yourself
withit. 03: 23
THE W TNESS: Where did you guys find
this? Jesus. Oh, yeah
BY Ms. ZHONG:
Q So are you at page 14 right now?
A I'"'mat page -- I'"mjust admring what 03:23
| see. It brings nmenories fromthis -- those
days.
Yes. Page 14 invention disclosure,
yes.
Q Yes. And do you see that under item 03:23
number 11, witnessed and under st ood by
signature, is that your signature?
A. That's ny signature.
Q And if you go to PDF page nunber 16.
And on top of page 16, which says page 2 of 9, 03: 23
t he name is Honer Anton, correct?
A. Well, sonething is blurred there.
Q Yeah. Looks |like the m ddle of your
name got cut off or sonething.
A Yeah. That's ne. That's ne. 03: 24
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20017

A

Q

And then the date is October 1st

Yep.

And, also, slightly in the m dd

, 03: 24

e of

t hat page, there are two signatures. And one of 03:24

themis yours, correct?

A

Q

Yes.

The one above COctober 1, 2001.

That's your signature, is that correct?

o > O »

Page agai n.
Same page, page 16, PDF page 16.
Yep.

And above that, is that Karl

Pichler's signature?

A

if it's

writing.

o > O »

That's Karl's witing. | don't

his signature, but | renmenber his

Why don't we go back to page 14.
Where the witeup is, yep.

The writeup is -- in item nunber
Yes.

It says:

03: 24

know 03: 24

6. 03: 25

"Where is the invention descri bed?"

And it said:

"Karl Pichler |aboratory book

03: 25
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number 7, pages 7 and 9." 03: 25
Correct?
A That's right.
Q And did you review those page nunbers
when you signed the invention disclosure? 03: 25
MR. YANG  Objection.
THE WTNESS: | don't renenmber. This
is many years ago. | renenber | was renotely
i nvol ved. They were | ooking for w tnesses, and
| had to witness this. | don't renmenber if | 03: 25
reviewed the [ ab book or not, but typically,
when you're wi tnessing sonething, you're
W tnessing either the review that they presented
in sone kind of a docunent or the | aboratory, a
book or both. You're just witnessing it, right? 03:26
BY Ms. ZHONG

Q Can you please go to PDF page

nunber 25.
A Yep. That's the docunent, | guess,

we gener at ed. 03: 26
Q Does this look |ike sonething com ng

fromout of a notebook page?
MR. YANG  Obj ection.
THE WTNESS: | don't knowif it's a

not ebook. 03: 26
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BY Ms. ZHONG
Okay.
A | don't know 100 percent.
MR. YANG  Qbj ection.
THE W TNESS: Yeah.
BY Ms. ZHONG

03: 26

03: 26

Q So on top of it, it looks like upside

down, it says -- seens to be saying, Osram
007-1007.

A This is back to 14, right.

Q No. Page 25.

A. Page 25.

Q PDF page 25.

A. Yeah. So what we see on page 25 is
the printout of the design of a passive matrix
di spl ay.

Q Okay. And does that look like it's
from Osram not ebook page 7, notebook 007-10077?

MR. YANG  Obj ection.
THE WTNESS: | don't renmenber that.
BY MS. ZHONG

Q And is that your signature on the

| oner |eft-hand side?

A Yes, that's ny signature.

03: 27

03: 27

03: 27

Q And next to that, does that | ook like 03:27
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Karl -- Dr. Pichler's yeah? 03: 27

A. Page 8 of 9.

o 00 b~ W DN

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

MR. YANG Objection. | would say
that these are -- I'mnot 100 percent sure, but
that's Charlie's writeup. 03: 28

BY Ms. ZHONG

And do you -- if you scroll to the
top of the page, there seens to be, |ike, a kind
of line drawn out and sone witing on the top.
Is that also Dr. Pichler's witing or soneone 03: 28

else's witing?

MR. YANG  Qbj ection.

THE W TNESS: This is Bates 257

BY M5. ZHONG

Yeah. 03: 28

| don't know.

MR. YANG  Obj ecti on.

THE W TNESS: | don't know.

BY MS. ZHONG

Does that look like Karl's writing 03: 28

or -
MR. YANG  Obj ecti on.
THE WTNESS: | don't know if it's
Kyle's or Charlie's. | don't know.
Il
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BY Ms. ZHONG 03: 28
Q So when | said -- | didn't say Kyle.
| said Dr. Pichler's.
A. Sorry. Kyle Frischknecht and Kar
Pichl er. 03: 29
Q. Okay. So you are not sure whether
Dr. Pichler or Dr. Frischknecht wote the notes
on the top, right?
A To tell you the truth, | don't
remenber very well this event, but Pichler seenms 03:29
to be signing this, but |I don't renenber very
wel | .
Q. And can you scroll down to the next
page?
A Page nunber. 03: 29
Q 267
A The handwritten page. Yeah.
Q Yes. The handwitten page before two
figures, Figures 2 and 3, correct?
A Yes. 03: 30
Q And you al so signed this page on the
| ower right-hand corner, correct?
A. Yes. That's my signature.
Q And Dr. Pichler signed the page in
t he m ddl e? 03: 30
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/

MR. YANG  (Obj ecti on. 03: 30
BY MS. ZHONG
Q Li ke above 30 Septenber '01l, page P 9
of 97
A P9 of 9, I don't know. 03: 30
Q. Does that |ook like his signature?
A Don't know. But those don't | ook
i ke |ab book. These are -- |ab books have
straight lines and boxes and stuff. Maybe this
is -- | don't renmenber this. Maybe this is 03: 30
st andal one pi ece of paper.
Q Did these ook like Dr. Pichler's
handwriti ng?
MR. YANG  Obj ecti on.
THE W TNESS: You can never be 03: 31
100 percent. | know the signature's mne. |
haven't seen ny signature, amazing, after al
t hese years.
BY Ms. ZHONG
Q Do you know whose handwriting the 03: 31
rest of the pages belong to?
MR. YANG  Obj ecti on.
THE WTNESS: Can | scan everything?
| nmean, it's --
I
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BY Ms. ZHONG 03: 31
Q Sure. Go ahead.
A Again, those are all ny signatures.
Q Your signatures on many pages.
A Yeah. | see. That's what I'm 03: 31
scanning to see. | see that there is a notebook

further down.
Q Where i s the notebook?
A Al the way down, page 41. So the
not ebook pages are 40 and 417 03: 32
MR. YANG  Obj ection.
THE WTNESS: Well, it -- page 40 and
41 appear to be out of a notebook.
BY Ms. ZHONG:
Q Ckay. 03: 32
A But there are signatures there, |
don't know. There's another signature there.
Q So page 40 is the one starting with
i dea 14th August '01?
MR. YANG  Objection. What are you 03: 32
pointing at here? | couldn't read this thing.
VWhat are you | ooking at?
THE W TNESS: Page 40. | don't know.
BY Ms. ZHONG

Q PDF page 40. |It's a grid notebook 03: 32

Page 190

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictivia EX2031 [Public]
Samsung v Pictivia
IPR2024-01223




a A W DN

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

25

HIGHLY CONFIDENTIAL

page.

03: 32

Does this appear to be Dr. Pichler's

handwriti ng?

a hurry. |
abl e maybe
on page --

specul at e.

t here.

MR. YANG  Obj ecti on.

THE W TNESS: This is all witten in 03:33

f you is show nme Kyle's, | wll

be

to tell the difference. But page --

what's that, page 147

MR. YANG You don't have to

03: 33

THE WTNESS: No. | just see a nane

So you have a question about this?

BY MS. ZHONG

Q

Yeah. Do you know whose handwiting 03:33

this bel ongs to?

MR. YANG  Obj ecti on.

THE WTNESS: | nean, | see ny

signature and | see a couple of other

si gnat ures.

BY Ms. ZHONG

Q
si gnat ures,

A

si gnat ure.

When you say a coupl e of other
whose si gnature?

The not ebook there is another

03: 34

03: 34
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Q So | see there is K. Pichler. 03: 34
A. Page 41. | don't know who signed
this. | don't know this guy.
Q And you think that there is another
si gnat ure? 03: 34
A. | think there is another signature on
page 25. Sorry, sorry, not 25, 41.
Q Ckay. So there is one signature
that's dated October 1, 2001. That's yours on
t hose pages; is that right? 03: 34
A. Yeah. | -- this notebook pages, | --
| mean, | don't renenber any of this, but this
is nmy signature, but, you know, it's been years
ago. 24 years ago.
Q So is it your signature on pages 40 03: 35
and 417
A 40 and 41? 40 | don't see ny
si gnature.
Q So there is a date of 1/10/01 and
next to that is your signature sonmewhere? 03: 35
A. No. Soneone el se's signature.
Q Okay.
A On the left-hand side. | don't know
whose signature is that.
Q And you don't know whose signature is 03:35
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it on the right-hand side? 03: 35
A. On the right-hand side, no. Page 40
and page 41. Yeah, | cannot tell.
Q So let's go back to page 14. The
signature there is yours on page 14, under item 03:36
11? That's yours?
A 14. Yep. Just a second. It's been
goi ng back and forth. 14, yes that's ny
si gnat ure.
Q And page 16, the signature above 03: 36
Cct ober 1, 2001, that's also yours?
A Yes.
Q. And page 18, the signature above
October 1, 2001 is also yours?
A Yes. 03: 36
Q. Then page 19, the signature above
Cct ober 1st, 2001 is also yours?
A Yes.
Q Sane for page 20, pages 20, 21, 22,
and 23, the signatures above COctober 1, 2001 are 03:37
all yours?
A Yes.
Q No?
A Yep. Yep. Page 20 and 21, this is
my signature COctober 1st, 20 and 21. 03: 37
Page 193

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictivia EX2031 [Public]
Samsung v Pictivia
IPR2024-01223




a A W DN

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

25

HIGHLY CONFIDENTIAL

Q
A.
Q
Then page
t he | ower
A
Q
A

Q

Oct ober 1 two thousand --

yours?

A
Q

VWhat about 22 and 23?

Yep. 22 and 23, yes.

03: 37

Those are your signatures as well.

25, that's your signature as well
| eft-hand corner, right?

Yes.

And - -

Page 25, yes.

And page 26, the signature above

Yes.

on

03: 37

above 10/1/01 is also 03:37

And then page 27, the signature on

the left-hand side is yours?

A.

Q
yours?

A.

Q
is yours?

A

Q

Yes.

03: 38

28, the signature above 10/1/01 is

Mm hnm

Page 30, the signature above 10/1/01

30, yes.

03: 38

Let's go to 32, the signature above

10/1/01 is yours?

A

Q

Yes. 32. Yep.

The sanme for 34.

03: 38

Page 194

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictivia EX2031 [Public]
Samsung v Pictivia
IPR2024-01223




o 00 b~ W DN

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

HIGHLY CONFIDENTIAL

A. Yep. 03: 38
Q And there is also a signature of
yours on page 36, on the |ower |eft-hand corner?
A Yes.
Q And 38, |ower right-hand corner -- 03: 39
A. Don't renenmber putting all these
signatures here. It's interesting. But they
definitely ook |ike mne.
Q Okay. Then 40 and 41 are two
not ebook pages but you don't think you signed 03: 39
t hose?
No. These signatures are not m ne.
Q. Do you have any idea whose signhature
this m ght be?
A | don't know. 03: 39
Q. Then take a | ook at pages 42, 44 --
44, 45, 46, 47, 48, 49, 50, and 51, there you

have signed all these pages, correct?

A. Yep.

Q Can you go to page 237 03: 40
A. Yep.

Q Do you see that there are different

notes entered here?
A Yes. A variety of different notes.

Q Okay. Do you know who wrote those 03: 41
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not es? 03: 41
MR. YANG  Obj ecti on.
THE W TNESS: | don't know. SFE
Technol ogies filed. Patent. | don't know what
t hat means. 03: 41
| don't know. A |lot of scattered
notes there. |In one square it says "OLED al so
device structural clainms and all that."
BY Ms. ZHONG
Q There's a note from Kyl e? 03: 41
MR. YANG  Obj ection.
THE WTNESS: | don't know. | don't
know. Yeah.
BY Ms. ZHONG
Q Do you have a recoll ection of what 03: 42
happened to the invention disclosure after it
was subm tted?
MR. YANG  Obj ecti on.
THE WTNESS: Well, I'mnot -- |
mean, basically after you're wi tnessing you | ose 03:42
track of the invention, right? So if you're a
Wi tness, you're witnessing all this that you
saw, basically you sit down together with the
inventor. The inventor explains, okay, this is

what we do here, this is what we do here, and 03: 42

Page 196

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictivia EX2031 [Public]
Samsung v Pictivia
IPR2024-01223




o 00 b~ W DN

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

HIGHLY CONFIDENTIAL

this is what we do here. 03:

And then you say, okay, | understood.
You sign. You show understandi ng of what

they're claimng. And then it's off. | don't

know. After that, it nmoves into the filing 03:

procedure. That's all 1 can say.
BY Ms. ZHONG:
Q And do you recall whether you were

t he one who approved the filing of the

i nvention? 03:

A | don't renmenmber this thing,
actually, tell you the truth. And probably it
was ot her people superior to me. | don't know.

| don't renmenber going through the patent

procedure here. This is just witnessing and -- 03:

under st andi ng, witnessing and then it went off
me. Which is different than the invention
di scl osure approval. | don't remenber this --

t he invention disclosure approval process.

Q So you don't renenber the invention 03:

di scl osure approval process for this particular
one?
A No.

Q But the general process was there are

regul arly schedul ed nmeeti ngs where the 03:

42

42

43

43

43

44
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managenent and the two patent attorneys 03: 44
eval vate --

A. Yes.

Q -- the various invention disclosures?

A Usually. Usually. Oten we will do 03: 44
that, and then what you see here, and then it
wll go into the | eadership team and they w ||
decide to accelerate it. In other words, noving
into the patent filing right away.
Q And do you have a sense of whet her 03: 44

this one was accel erated or was put on a regular

track?
A. | don't know. | just don't renenber
doing a detail invention disclosure approval
process for this. | mean, Karl -- Karl 03: 44
presented -- | nmean, we even have sone conmon

patents. There was a lot of traffic at that
time. There's a lot of filings. Each one of us
had filed 10, 15 invention disclosures that then
nmoved to patent filings. 1It's hard to renenber 03: 45
all this.
Q VWhen you say |ike each of you filed
10 to 15 invention disclosures, you nean |ike
per year, per nonth --

A. No. Over the course of five, 03: 45
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six years for ne. 03: 45
Q Do you know how many invention
di sclosures Kyle filed within his two years'

tenure at Osranf?

MR. YANG  Obj ecti on. 03: 45
THE WTNESS: | don't renenmber very
well. | have one joint patent with himor two.

BY MS. ZHONG

Q Can you pl ease take a | ook at
page 14, item nunber 7. 03: 45
A Yes. Gve me sone tinme to read.
Q Sure.
A. | read it.

Q Do you see that in item nunber 7,
Dr. Pichler said that he had been carrying 03: 47
around part of the invention for a |long tine,
greater than one year and the first witten
description was in an internal email dated
February 8th, 2001 to Dr. Frischknecht?
A Yeah. | read that. 03: 47
Q Why don't you go back to PDF page 1
and read to yourself the emnil exchange between
Dr. Karl Pichler and Dr. Kyle Frischknecht?
A. This is February 8th. | see. This

is -- 03: 48
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Q This is the emnil referenced in the 03: 48
i nvention disclosure, correct?
MR. YANG Hold on a second.
Objection. Calls for specul ation.
THE WTNESS: |'mjust reading the 03: 48
email. | don't know what it is. | need to read
it. Page 1, right?
BY Ms. ZHONG:
Q Correct.

A. Let me read it. | don't know where 03: 48

Q Let me know when you' re done
reviewing it.
A. Yeah. |I'mjust intentionally slowto
make sure that | read it. 03: 50
Q. That's fine. Take your tinme.
A Yeah. | nmean, every | aboratory those
days were thinking about thin filmencapsul ation
and that's sone ideas about thin film
encapsul ati on. Everybody was working on thin 03: 50
fil mencapsul ation at that tine.
Just the first part of it, right, or
al so everything?
Q Why don't you read everything.

A. Yeah. 03:52
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Q. So the subject matter of the emnil 03: 52
exchange concerns the thin film encapsul ation
structure.

A. | read the one that you're -- yeah
Ckay. Charlie is that type of person. | 03: 52
haven't seen the very first page. That's the
first time | think | see it.

Q When you say Charlie is that type of
person - -

A Dr. Pichler. 03: 53

Q When you say Dr. Pichler is that type
of person, what exactly do you nean?

A. Li ke he's thorough.

Q And let's start fromthe bottom since
that's the chronol ogical order. So at the 03: 53
bottom of the emnil Dr. Pichler nmentioned sone
of his work at FED bracket eMagin?

A eMagi n, yeah

Q Do you see that?

A Yeah. 03: 53

Q And he nentioned in addition to PM,
he mentioned an LM. structure.

Do you see that?

A Yes. | don't know what that thing

is. 03: 53
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Q. And he says: 03: 53
"And stressed that LM., conmm, i.e.,
spinning in inert conditions a carefully
out gassed cross-linkable solution onto the
8 inch wafers with subsequent cross 03: 53
i nking and barrier |layer sputtering.”
Do you see that description of the
process?
A Yes. To be perfectly feasible.
Q So spinning refers to spin coating in 03:54
this context, correct?
MR. YANG  Objection. Calls for
specul ati on.
THE WTNESS: Let nme just read it
once nore. And subsequent cross-linking. In 03: 54
sone cases spinning refers to spin coating.
BY Ms. ZHONG
Q I's spin coating --
A Spi nning the wafer | think it neans
here. 03: 54
Q When they tal k about spinning the
wafer, it's probably tal king about spin coating
the wafer; is that correct?
A Maybe. | don't know.
Q And if you |l ook at the response from 03:54
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Dr. Frischknecht to Dr. Pichler, he said: 03: 54
"l have al so previously considered
spin coating the acrylate |ayer."
Do you see that?
A Yes. 03: 55
Q. So does that indicate to you that
when Dr. Pichler was tal king about spinning,
he's referring to spin coating?
MR. YANG  Obj ecti on.
THE WTNESS: | don't know 03: 55
100 percent. Maybe.
BY Ms. ZHONG

Q It's a reasonable interpretation,
correct?
MR. YANG  Objection. 03: 55
THE WTNESS: | don't know.

BY Ms. ZHONG
Q Is spin coating a selective
deposition technique or it's a blanket
deposition techni que? 03: 55
MR. YANG  Obj ecti on.
THE WTNESS: It depends what you
have under the spin coating process. It can
turn out to be sonething selective if you lift

off the materi al s under neat h. 03: 55
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/

BY Ms. ZHONG 03: 55

Q When you - -

A It's reducing an extra step. So if
you have sonething spin coatable that is
intractable on top of an area that is sol uble, 03: 56
you can dissolve it and it will give you the
area that is intractable.
BY Ms. ZHONG:

Q But when you first spin coat it, it's
coated everywhere, it's not -- the material is 03: 56
not deposited only at selected areas; is that
correct?

A. When you spin it, yes, it will coat
t he whol e wafer

Q So when you're spin coating a wafer, 03: 56
it is -- that process of applying the solution
or whatever the material, that particular step
i s nonsel ective or a blanket deposition step?

MR. YANG  Obj ection.
THE WTNESS: In a bare wafer when 03: 56

you take -- when you add a material in the case
of bare wafer, that you drop in, let's say, a
phot oresi stor, any material that is curable, it
will coat the entire wafer upon spinning.

I
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/

BY Ms. ZHONG 03: 57
So, for exanple, it will coat the
el ectrical pins that's on the wafer.
Sorry, come again?
El ectrical pins. 03: 57
It will coat the -- it will coat --
if you spin a droplet of material, it wll
coat in nost cases, the mgjority of the
surface.
And it will cover, for exanple, 03: 57
el ectrical contacts scribe lines, if there are
scribe lines on the wafers, correct?
MR. YANG  Objection.
THE WTNESS: It will coat any
mat eri al is underneath. Not 100 percent, 03: 57
but it could coat material that's underneath.
BY Ms. ZHONG
So the spin coating, there isn't
really a way for you to coat only targeted
areas? 03: 58
MR. YANG  Obj ecti on.
THE WTNESS: It wll be hard to do
that. You have to put partitions and the |ike
and barriers, nodes.
I
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BY MS. ZHONG 03: 58
Q That's usually not how people do spin
coati ng?

MR. YANG  Qbj ection.

THE WTNESS: |If you don't use the 03: 58
obstacles, it will coat the area. Not
necessarily uniformy but it will coat it.

BY Ms. ZHONG:
Q Now, Dr. Frischknecht nmentioned that:
"It very well may be that a vapor 03: 59
deposition or a shadow mask is the easiest
met hod for producing an array of small
di splays on a large plate of glass.”
Do you see that?
MR. YANG Wiich line is this? 03: 59

MS. ZHONG: In the second email in

t he chai n.
MR. YANG  \Which |ine?
M5. ZHONG. Starting with -- | think
the sixth line, starting with "although." 03: 59

THE W TNESS: Al t hough.
Yeah, | read that sentence.
BY Ms. ZHONG
Q And why don't you read that whole

paragraph to yourself, again, just to get 03: 59
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cont ext . 04: 00

A Yeah.

Q So here Dr. Frischknecht is proposing
ways to deposit an acrylate layer in this -- in
sel ected areas to keep the electrical pins free 04: 00
of the coating; is that correct?

MR. YANG  Obj ecti on.
THE W TNESS: He's al so proposing

ways to mask the areas that require uncovering.
Li ke you could put tape. You can put things 04: 00
li ke that. Yeah. Considering everything here,
that's what | see.
BY Ms. ZHONG

Q So one of the ways to keep the
el ectrical pins free of the coating is to use 04: 01
shadow mask?

A That' s what he's descri bing here.

Q Yeah. Anot her way he proposed is
i nkj et printing?

A Yeah. This is -- these are 04: 01
techni ques that also are used for OLED
deposition to, you know, avoid subtractive steps
|i ke the masking step or the etching step.

Q But in the context here it's

specifically tal king about the PM. structures, 04: 01
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correct? 04: 01
A Mm hnrm  Yep. Yeah. The pol yner
mul til ayer, yeah.
Q Okay. And then, Doctor -- in the
topnost email chain, Dr. Pichler suggested that 04:01
after you formthe -- selectively deposited the
organic |layer, you can deposit a dielectric
barrier layer through a mask over the OLED area
only, correct?
MR. YANG  Obj ecti on. 04: 02
THE WTNESS: Let's read it again.
BY Ms. ZHONG
Q The topnost one.
A Yeah. [|'mlooking. MWhich line are
you |l ooking to this? | read it. 04: 02
Q The second sentence.
A. Yep.
Q So what he wanted to do is basically
to deposit the barrier layer also in the
sel ective area to keep the contact pads, scribe 04:03
lines, et cetera free fromthe barrier |ayer?
MR. YANG Hold on a second. Hold
on. (Objection.
You can go ahead and answer.
THE WTNESS: So let ne just read it 04:03
Page 208

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictivia EX2031 [Public]
Samsung v Pictivia
IPR2024-01223




a A W DN

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

25

HIGHLY CONFIDENTIAL

carefully. It says: "Spin-, roll- or 04: 03
what ever-coat... through a mask of the OLED
area."

| don't understand sone of the --
"stick the whole thing in." Oh, | see. GCot 04: 03
it.
BY Ms. ZHONG:
Q. So basically he's suggesting a
sel ective deposition of the dielectric barrier
| ayers through a mask, correct? 04: 04
MR. YANG  Obj ecti on.
THE W TNESS: He's suggesting a
maski ng that I see followed by a plasm asher
and ash-off the organics.
BY Ms. ZHONG 04: 04
Q And the masking -- so the mask is
basically to make sure that the barrier |ayers
is going to be deposited in the openings of the
mask?
A Can you repeat again, please. 04: 04
Q What's the reason for use a nask --
for using a mask?
A So the idea here is to free up the
metallic regions so you can access them

electrically, right? So I think the thing here 04:04
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is -- the Csramteamis proposing a process of 04: 04
how t o reduce the processing steps on the thin
filmencapsul ati on device. Right.
Q So the idea is trying to deposit the

barrier |l ayer and the organic |ayer only where 04: 05
they are needed to keep the contact pad, the
scribe lines free of materials; is that correct?

MR. YANG  Obj ection.

THE WTNESS: So to operate the
devi ce you need to have an easy access to the 04: 05
met al | eads.

BY MS. ZHONG

Q Uh- hmm
A. These netal |eads cannot have an
organi ¢ conpound on them or an inorganic 04: 05

conpound on them
So cleaning up this areas requires
extra processing steps or requires tapes and the
like, if you do spin coating then you have to
peel off the tape, right? So based on ny 04: 05

recollection, the notivation there is to take

the PML process from-- at that tinme, you know

John Affinito who works -- who used to work for

Battelle. | don't know if he joined Vitex or

not, but that's how the whole thing started. 04: 06
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Everybody was talking to Battelle at the tine. 04: 06
So the question is how do you protect the netal
ar eas.
So based on ny assessnent here, by
reading this, and what | renenber, is how do you 04:06
reduce the processing steps of the thin film
encapsul ati on, the technol ogy basically that
came, it was public at that time, through the
John Affinito work at Battelle and through the
Vit ex. 04: 06
So -- and what both Karl and Kyle are
describing here is nmethods to reduce the
processing steps for a thin film encapsul ati on.
That's a way of protecting -- not protecting but
freeing up the metal lines. That was the 04: 07
notivation. These guys were experts in thin
fil mencapsul ati on.
Sorry. |I'mthinking, because |'m
calling him Charlie. Pichler canme from eMagin
eMagi n was working already on thin film 04: 07
encapsul ation. So they were talking to Affinito
because Affinito was tal king to everybody.
So Karl Pichler, he knew what it
takes to make this thin film encapsul ation

device. | think the new thing which, you know, 04: 08
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| mean, you want to access the netals. You need 04:08
to protect the metals fromorganics. So either

you have to mask it or you have to not print it,

right? So that's the -- the concept here behind
this, I would say, docunmentation that | 04: 08
Wi t nessed.

Q Okay. And do you know how nuch
savings in processing costs or throughput tine
this selective deposition techniqgue woul d save
versus the old technique of blanket coating then 04:08
kind of a renove the materials fromthe netal ?
A | don't know.
MR. YANG Hold on. Objection.
THE WTNESS: It's extra processing
steps. | don't know what it will cost. This 04: 08
process of cleaning up the netals has been
descri bed al so by evagin and FED. Used to be
called FED. So these guys were pursuing this.
And anyway, the, as you call it,
sel ective technology, it's standard in the 04: 09
sem conduct or industry for a single |ayer.
Let's say an inorganic barrier, it's a standard
best - known net hod for encapsul ati ng
sem conduct ors.

And | renmenber seeing patents from 04: 09
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Mot orol a that use thin filmencapsul ati on, not 04: 09
necessarily the PM. way 'a |la Vitex, but the
i dea of using oxides or nitrides or things of
that sort for protecting the sem conductors, it
was known all along. And keeping the pads 04: 10
uncoated fromnitride, you know. | nean, of
course, you want to keep the nmetal uncovered
because you -- yes, you can cover it, but then
you have to introduce another step.
So the -- | think the new thing here 04: 10
is the fact that you avoid coating the netal
areas with masking or with printing
t echnol ogi es, right.
BY MS. ZHONG
Q And in the Modtorola one, did they 04: 10
have an organic | ayer?
A Sorry, come again?
Q You nentioned the Mdtorola one, you
menti oned the Mdtorola coating technol ogy which
| assunme was not for OLED, but... 04: 10
A. No. It was OLED. '95, actually,
because Motorola was working on this for a |ong
time. It's one of the very first patents of
thin filmencapsul ati on.

Now, organic, | don't remenber if 04: 11
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t hey have an organic layer, but if you take, 04: 11
let's say, the Mdtorola patent and the Battelle
patent from John Affinito and Battelle and the
eMagin patent, this is all prior art, right?

But -- and then the Affinito 04: 11
technol ogy becanme Vitex. Everybody was active
di scussing these things at that tinme. The
question is how do we take this thing into a
practical manufacturabl e process.

So cleaning up the pads and the netal 04:11
lines, it's -- it's key to this technol ogy,
right? You don't want to have the netal with --
with organics or with inorganics. This is not
all that specific. This is true for every chip
that is built on a wafer that's a DRAM or CMOS 04: 11
sensors. They | eave al ways the pads uncovered
and they do this thing with an additional
etching step or masking step, right.
Phot ol i t hogr aphy maski ng.

So | think that this technol ogy here 04:12
that Pichler and Frischknecht are descri bing,
it's simlar to that but nore specific to OLEDs.

Q But their idea is trying to avoid

having to do a liftoff or etching process to

open up the nmetal lines, correct? 04:12

Page 214

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictivia EX2031 [Public]
Samsung v Pictivia
IPR2024-01223




o 00 b~ W DN

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

HIGHLY CONFIDENTIAL

MR. YANG Hold on. Objection.
THE W TNESS: Both Pichler and

Fri schknecht were very famliar of the PM

04:12

process, right. | probably forgot that Pichler

al so is describing that eMagin al so was wor ki ng 04:12

onit, right? So it's their effort to innovate

in this crowled space by approaching it with the

cl eaning of the netal |ines.

BY MS. ZHONG

Q They're trying to avoid having to 04:13
clean metal lines, correct?
A. | think there's one page there where

this thing's described. The one that had the

pi xel ated di splay. Yeah, page 25. You can see

on the right-hand side there are tons of 04: 13
hori zontal lines. So these are netallic |ines.
Q Okay.
A. You want to keep themnetallic. So
they' re describing way of avoiding the PM.L to
coat the entire thing. 04: 14
Q So they are trying to find a way when
you deposit the organic and inorganic material,
those materials will avoid the netallic regions;
is that correct?
MR. YANG  Obj ecti on. 04: 14
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THE W TNESS: Well, | nean. 04:

MR. YANG Hold on. Objection.
THE W TNESS: The way | understand

it, by reading this, is that they're focusing

primarily on how to keep the netal lines free of 04:

the inorganic and the organics.
BY Ms. ZHONG:
Q During that --

A. Sorry.

Q And to avoid the netal lines free of 04

the organics and inorganics during deposition?
MR. YANG  Qbj ection.
THE WTNESS: Well, they're al so

tal ki ng about masking, right? So with other

words, if you UV cure the organic |ayer and 04

you're on top of the netal, it would be
difficult to clean it, so you have to mask it.
So they're discussing nmultiple things here,

right?

For exanple, | think Kyle says the 04:

inkjet printing is also challenging. By the
way, none of this was happening in practice
in -- at work. This is all theoretical

proposals. W didn't have experience in any of

this, hands-on experience. W were just 04:

14

14

14

14

15

15
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proposi ng things. 04: 15
For exanple, Karl -- Kyle was saying
you can use maski ng and maski ng may be nore
efficient than printing because we know how to
do it. So -- please. 04: 15
BY Ms. ZHONG:
Q Go ahead. Go ahead.
A. My understanding is that -- and |I'm
recol | ecti ng what was happeni ng there, we knew
that TFE was proposed by -- particularly 04: 15
Vitex/Battell e technol ogy. The question is at
that tinme what was public was that the thin film
encapsul ati on pi oneered by Battelle was -- and
Vitex, it was done by sone kind of a coating
through -- in a chanber. 04: 16
Of course these guys noved on and
t hey made i nprovenents. |'mjust not aware of
the inprovenents. So this is a rebuttal or an

i nprovenent, nmaybe, of how to avoid coating the

metal lines. That's all. That's how !l read it. 04: 16
Q Okay.
A. Unfortunately we didn't reduce this

thing to practice. W didn't have a thin film
encapsul ati on tool.

Q Okay. And you nentioned that at the 04: 16
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/

time, Dr.

Fri schknecht was wor ki ng on 04:

encapsul ati on of the OLED devices?

Yes.
What el se was he working on?

He was wor ki ng on gl ass-gl ass 04:

encapsul ati on. d ass-glass encapsul ati on was

t he best-known method at that tinme that we were

usi ng.

wor ki ng on besi des the encapsul ati on project? 04:

Under st ood. But what el se was he

think he was very focused on this

encapsul ati on because we had sone serious issues

that we had to address. It was not a sl am dunk

to do glass-glass. The thin film encapsul ation

was one of his activities after the gl ass-glass, 04:

t he nunber two, you could say, activity.

So it is a long-term project conpared

to the gl ass-gl ass approach?

little bit

MR. YANG  Obj ection.
THE WTNESS: | know he spent a 04:

less time or a lot less on the thin

filmversus the glass-glass. | mean, we had

serious topics to address on the gl ass-gl ass.

The gl ass-glass was not trivial.

/

/

16

17

17

17

17
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BY Ms. ZHONG 04: 18
Q Under st ood.
So was he working on both the thin
filmencapsul ation and the glass-glass in
paral |l el but devoting nore tinme and energy to 04:18
t he gl ass-gl ass?
A The gl ass-glass -- the glass-gl ass
was hands-on in the |ab using his hands and his
brain. The thin filmencapsul ati on was al
papers, reading and brainstorm ng and i deas and 04:18
tal ki ng to peopl e.
Q Ckay. But you know that -- was he
li ke working on it relatively continuously while
he was al so working on the gl ass-gl ass
encapsul ation in the | ab? 04: 18
MR. YANG  Obj ecti on.
THE W TNESS: Not continuously. On
and off. It was a secondary activity.
BY Ms. ZHONG
Q Based on his -- what's happening in 04:18
the gl ass-glass project deadlines and all that?
A On and off. It was -- thin film
encapsul ati on was not ready for mass producti on.
No one was doing thin film encapsul ation at that

time in manufacturing. 04: 19
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Q. So when you say it's on and off, it's 04:19
not |ike he abandoned the idea, but it's nore he
was trying to find time to work on it when the
gl ass-gl ass encapsul ati on project allows himto
do that? 04: 19
MR. YANG  Objection.
THE WTNESS: So let ne step back a
little bit. W had R& activities on many
programs. Thin film encapsul ation, flexible
substrate, full-color inkjet printing, full 04: 19
col or neans RGB full-color displays. Those were
secondary projects.
The nost inportant project for all of
us was to help the manufacturing to introduce
the products in the market. And introducing 04: 19
the products in the nmarket was very stressful
for all of us. So encapsul ation and the
performance of the displays under certain
testing conditions had to be nmet. So very
frequently, many of us will stop everything we 04: 20
were doi ng and we would focus on this.
BY Ms. ZHONG
Q Ckay. So when you said thin film
encapsul ati on project, the inkjet project and

several other projects, were they for the period 04:20
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bet ween February 2001 and ni ddl e of 2002? When 04: 20
were those projects? Were they --
A Yeah. Very early on. Further down
the road it becane apparent to us that we had to
support manufacturing, so we becane nore applied 04:20
to basically deliver the passive matrix
di splays. We didn't do nuch with flexible.
So --
Q But early in the period of like early
2001 to m d-2002, those R&D projects were 04: 20
ongoing with nore focus on trying to get out a
commerci al product; is that correct?
MR. YANG  Obj ecti on.
THE W TNESS: We woul d spend nuch
nmore tinme on the product devel opnent than the 04: 21
R&D, this teamin particular
BY Ms. ZHONG
Q And was part of the effort also

trying to make a commercially viable OLED device

in the first instance? 04: 21
A. Commercially viable based on
gl ass-gl ass encapsul ation. | magine that this --

every processing steps those days in the OLED
i ndustry didn't have dedicated tools. So we had

to work with the right vendors to devel op the 04: 21
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tools. So working with the gl ass-gl ass 04: 21
encapsul ati on vendor, it took a | ot of effort
and a ot of activity. So it would consune
basically the time of many of us. | was worKking
testing at that time, to test all these 04: 22
di splays. So the reason --
Q What about the -- sorry. Go ahead.
A. | just wanted to say a thin film
encapsul ati on didn't happen for another
10 years. 04: 22
Q | understand that.
But in -- even for gl ass-glass
encapsul ati on, you have to have an OLED device
before you can encapsulate it, right?
A Yes, of course. 04: 22
Q. So were there also efforts buil ding
the or fabricating the OLED devices thensel ves?
A Yes. We did both in San Jose as well
as i n Penang.
Q And was -- what doctor -- no. Was 04: 22
Dr. Pichler involved in fabricating the OLED
devi ces?
A. | don't recall all the projects that
he wor ked because he was a seni or experienced

i ndividual. | know at the beginning that he 04: 22
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hel ped with the evaluation of the encapsul ation. 04:23
He | ooked al so into the readiness of full color.
In full disclosure I renmenber he did
couple of trips to Asia to figure out who's who
in the inkjet printing arena. It's part of the 04: 23
R&D project. So what we see here is one of his
activities | think.
Q And the thin film encapsul ati on
proj ect continued at |east through md of 2002,
correct? 04: 23
A | don't remenber --
MR. YANG  Qbj ection.
THE WTNESS: -- very well. W were
all hoping that the tool would be available to
do this thing in production, but this tool was 04: 23
not ready, so we couldn't buy a tool.
BY Ms. ZHONG
Q When you say the tool, you nean the
tool for the thin film encapsul ation?
A Yes. 04: 23
Q So |like you guys were trying to
evaluate to see whether there were any tools
avail able to actually test the thin film
encapsul ati on?

A. Yes. 04: 24
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Q. And were you talking to 04: 24
Dr. Affinio -- Affinos --
A Affinito. John Affinito is a
scientist at Battelle. They had a roll-to-rol
coater there that is not applicable to OLEDs. 04: 24
So the whole idea of Vitex is to take this
technol ogy and convert it to a rigid glass
substrate and develop it.
Q | thought there were projects to do
roll-to-roll for the OLEDs at the tine. 04: 24
MR. YANG Hold on. Objection.
THE WTNESS: It's -- roll to rol
it's -- it's a holy grail for the field. Even
now it's not happening. So, yes, | can go back
to '95 and | can tell you that | had coll eagues 04: 24
that believed in "97 it would be ready, but now
we are 2025 and it's still not real.
BY Ms. ZHONG
Q What was the challenge for the rol
toroll? 04: 25
A. Well, many chall enges. It could take
us a whole day to tal k about the chall enges.
Geonetrical variability in the -- in the way
that the flexible materials behave. Particle

generati on. 04: 25
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Since we're tal king about fl exible, 04: 25
the nost reliable way to do flexible is to use a
flexible material substrate on the rigid glass.
Build your OLED on the rigid glass and then peel
off this substrate with the OLED on it, with the 04:25
thin filmencapsulation on it and then cut it to
di spl ays, and this is yet another area that the
i ndustry has progressed by using flexible
di splays. And the technol ogy was pioneered by
Sansung Di spl ay corporation. 04: 26
That's the only way that today's
viable to use flexible and -- yeah, it's -- as
we di scussed earlier this norning, you can only
use glass-glass to this. Right. So thin film
encapsul ation. But at that tinme -- it's 04: 26
interesting. Up to 2015 or '14, the thin film
encapsul ati on, no one knew how to do it. There
was only one group that knew how to do this.
Q When you say there's only one group
who woul d have knew how to do -- 04: 26
A. On the | arge panels, right.
Q V\hi ch group was that?
A. Sanmsung. So, for instance, | can
refer to the evagin. They have IP on this.

But, you know, eMagin was doing everything, or 04: 27
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FED, they were doing everything on substrates, 04: 27
on silicon substrates. So this approach of
doing thin filmencapsul ation on silicon
substrate was kind of known. Based on what |
vi ew usi ng shadow masks and the like, this is 04: 27
how encapsul ation -- thin filmencapsulation is
done in ICs, right, sensors and the I|iKke.
So that's why eMagin was able to junp

into this and do it faster. Right. Doing it in
very large area, it requires a |lot of nmanagenment 04:27
on particles, on uniformuse of the film
It's -- the nost inportant thing is really the
particle managenent. How do you bury the -- how
do you don't generate particles, nunber one?
Then if you have particle generation, either in 04: 28
the substrate or during the process, how do you
bury them so they don't affect the device.
That's basically what enabl ed the
manuf acturability of the thin filmencapsul ation
in mass production. And now everybody's doing 04: 28
it.

Q For the roll-to-roll process for thin
filmencapsul ati on, can you deposit the
i norganic barrier |ayers selectively in only

certain regions? 04: 29
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A. | don't know and | don't remenber. 04:

This is a crowded space. GE had an activity on
this. 3Mhad an activity on this. General

Atom cs had an activity on this. And nmany

ot hers. 04:

So for capacitors you need to take
care of the areas where you're contacting the
capacitor. So you need to free up the contacts.

It's al nbst obvious that you need to sonehow

access the patents, right? 1'msorry, the 04:

contacts. So | don't know if supercapacitors
did that, but originally, that's how the PM. was
used, if | remenber correctly. This is many

years ago.

Q But PML -- | nean, supercapacitor 04

structure and the OLED structures are very
different?
A. Correct. But the capacitors also

have two | eads. So you need to respect the

leads. So | don't know that, but | could maybe 04:

i magi ne that they develop areas to protect the
cont act s.
Q So if you take a |l ook at Exhibit

Nunmber 6, which is a Kateeva presentation and go

to page 20. 04:

29

29

30

30

30

31
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A. Yes. 04: 31
Q Tell me when you are on page 20.
A 20, I"'mthere. Let ne reduce the

si ze because | went big.
Q So page 20 has a headi ng "Applying 04: 31
Direct Coated TFE to R2R. "
R2R refers to roll-to-roll, correct?
A Yes.
MR. YANG  (Obj ecti on.
THE WTNESS: That's the title. That 04:31
doesn't nmean that it's true.
BY Ms. ZHONG
Q. Okay. And can you take a | ook at the
second bull et point.
MR. YANG  \Which exhibit are we on? 04: 31
MS. ZHONG. Exhibit 6.
THE WTNESS: This is Exhibit 6.
MR. YANG G ve ne just a second to
get to it. Page 20; is that right?
MS. ZHONG  Yes. 04: 32
THE WTNESS: Can | provide a bit of
background in presentation of that sort?
BY Ms. ZHONG
Q Sure.

A. Kat eeva was under -- it's a startup. 04: 32
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So presenting the potential technology would 04: 32
attract investors to invest. Very different
fromwhat, let's say, Osramor HP will do that
have al ready fundi ng.
Roll-to-roll, the application of TFE 04: 32
with inkjet printing or roll-to-roll never took
pl ace. No one did this.
Q Under st ood.
But | just want to ask your opinion
on the second bullet point. 1Is it true that: 04: 32
"For the inorganic |ayer the only
option in roll-to-roll is blanket coating
foll owed by renoval nmaterial at the end of
t he process"?
A. | don't know if that's true. |If you 04: 33
| ook at, for instance, the eMagin patents on
thin filmencapsul ati on, they have masks t hat
they're using to put in organic layer. And I
don't know if there is other work that has been
done. Need to also |ook nmore carefully at the 04: 33
Mot orol a patents. So | don't agree with that
bul I et point.
Q What about for OLED? Do you agree
with that?

MR. YANG  Objection. 04: 33
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THE WTNESS: Well, you can use a 04: 33
stencil mask. The sanme way you do fine netal
mask, you can do the sanme thing with a flexible
substrate in the chanber and protect the
majority of the metals. | don't agree with 04: 33
this.
BY Ms. ZHONG:

Q Ckay. Can you use that with the

roll-to-roll process using a mask?

A. | don't know for a fact but | would 04: 34
i mgi ne so. | nmean, printing technol ogy works
like that. Flexo printing is like this. Flexo

printing that prints on T-shirts and stuff |ike
that, they're all done with -- analogous to this
and you do the ink in selective areas that you 04: 34
want the Flexo printing to go to. So in theory,
stencil, it can be done like this. Screen
printing works with a mask and it works on
flexi ble substrates. Sure.

Q Do you know whet her anyone has 04: 34
actually done that?

A So | don't know. | don't know -- |

mean, there are so many things | have done out

there. |'mnot aware of any -- if you're -- if
you are referring to OLEDs, |I'm not aware of any 04:35
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OLED roll-to-roll process that is in nass 04: 35
production today.

Q What about just in pilot?

A. ' mnot aware of any in pilot
roll-to-roll OLED |line. 04: 35
Q. What about just on the curiosity?

MR. YANG  Obj ecti on.
THE WTNESS: | don't know. R&D can
be just a really small line that doesn't really
mean much. 04: 35
M5. ZHONG  Why don't we take a
10- m nut e break.
MR. YANG  Sounds good.
THE VI DEOGRAPHER: O f the record at
4:35 p.m 04: 35
MS. ZHONG: Can | get a tinme count
fromthe court reporter or the videographer.
(Recess.)
THE VI DEOGRAPHER: We are back on the
record at 5:03 p.m 05: 03
BY MS. ZHONG
Q Wel come back, Doct or
So we di scussed the invention
di scl osure and the pages where you signed your

names. Do you renenber -- recall that 05: 03
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di scussi on? 05: 03
A Yes. Fromthe | ast session.
Q Okay. So for the pages that you have
signed -- on which you have signed your nanes,
did you review the content on those pages before 05:03
you signed your nanmes?
MR. YANG  Obj ecti on.
THE WTNESS: As | shared with you
earlier, it has been a long tinme. | barely
remenber signing sone of these things. So -- 05: 03
but these are ny signatures.
BY Ms. ZHONG
Q. Okay. \What was your general practice
when you signed those docunents?
MR. YANG  Obj ecti on. 05: 03
THE WTNESS: We didn't have a fixed
practice. In sonme cases, we will do a formal
review as a commttee. In sone other cases we
will do it in a hurry. So | don't know about
this case. | don't remenber very well. It's 05: 04
24 years.
BY Ms. ZHONG
Q But do you recall review ng the
contents of the docunent before you signed it?
MR. YANG  Objection. 05: 04
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THE WTNESS: | remenber the topic 05: 04
di scussed and thin film encapsul ati on was one of
t he R&D topics.
BY Ms. ZHONG
Q So you recall discussing the topic 05: 04
with Dr. Pichler at |east?
MR. YANG  Obj ecti on.
THE W TNESS: For instance, |
remenber now after seeing this that Karl Pichler
di scl osed to us that he has seen simlar 05: 04
approaches at FED Corporation, eMagin
Cor poration, and | had forgotten this. And now
seeing it, he was the guy that would discl ose
what ever he had in his mnd. And I'm surprised
to see this thing referring to the -- this way 05: 05
of doing thin film encapsulation as a way of
protecting the netals.
And he has told everybody -- | think
that's the patent that we're tal king about
here, right? 05: 05
BY MS. ZHONG
Q Can we go to page 14 of the eMagin
di scl osure.
A Yes.

Q And do you see that in item nunber 7 05: 05
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he said he had been carrying around part of the 05: 06

invention for a long tine, greater than one

year ?
Do you see that?
A Yeah. 05: 06
. o this docunment was signed on
Q. S his d [ d

Sept enber 30, 2001, correct, by hinf

A Yes.
Q If you |l ook at the signature at the

date right above item nunber 4. 05: 06
A Let ne see it so | can confirm

Yes, Septenber 30th, 2001, yes.
Q. And Dr. Pichler started in spring
2000 at Osram correct?
MR. YANG  Obj ecti on. 05: 06
THE WTNESS: | don't remenber the
exact date. He joined after | joined.
BY Ms. ZHONG
Q But it would be in 2000, spring 20007
A | don't know the exact date. 05: 07
Q Wuld it be 20007
A | think so, but | don't renenber
exactly when.
Q Do you renenber whether it's the

first half or the second half of 20007? 05: 07
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A What cones to nmy mind is the nmiddle 05: 07

of the year, sonewhere around that tine. |

don't know exactly. | don't renenber exactly.
Q So when he says it has been -- he has
been carrying around the invention for over a 05: 07

year, that would be after he joined Osram

correct?
MR. YANG  Obj ection.
THE WTNESS: | don't know. No.
Just a little bit of background for Karl 05: 07

Pichler, he worked for CDT, Canbridge Display
Technol ogy. |'m sure they tal ked about thin
fil mencapsul ation there. He also worked for
FED Cor poration, then eMagin, and these guys are
exercising thin filmencapsulation in 05: 07
producti on.
So that's all the -- plus all the

interaction with PML technol ogy from Affinito

and Battelle. | don't know what he neans by

the words "carrying around" if it is know edge 05: 08
fromhis previous work or sonething el se.

BY Ms. ZHONG

Q Did you ask him when you first
revi ewed this?

A. Well, I don't renenber, to tell you 05: 08
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the truth, but how this was furnished to me, it 05: 08
was as a way of reducing the processing steps in
protecting the netal contacts.
Q When you said protecting the netal
contacts, you nmean keeping it free fromthe 05: 08
deposit of organic and inorganic?
A These are all the ideas that | think
that's what he means. How to -- nethods for
all owing the contacts to stay uncovered after
you do thin film encapsulation with the m ni mum 05:09
nunmber of steps. That's what | think he's
sayi ng.
Q. And is CDT the sane conpany as eMagi n
or it's a different conpany?
A Totally different. 05: 09
Q. And did Kyle -- | mean Dr. Pichler
work for CDT after eMagin or before or do you
know?
A He worked for first at CDT after
graduat e school, and then he went, | think, to 05: 09
FED, eMagin. Changed the nanme. And then he
came to us.
Q And when you read this invention
di sclosure, if you had thought that Dr. Pichler

concei ved any part of the invention while he was 05:10
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not at Osram would you have raised that as a 05:10
red flag?

MR. YANG  Obj ecti on.

THE W TNESS: Let nme say sonething
else. | -- only became aware of the eMagin 05:10
patents recently, and all | knew those days is
that eMagin is working on sonme kind of a thin

filmencapsul ati on and they would brag that they

don't need the Vitex technology. | renmenber
that from here and say, no, this is already 05: 10
t here.

BY Ms. ZHONG
Q. When you read the invention
di scl osure did Dr. Pichler tell you that the
idea was not all his or Dr. Frischknecht or 05: 11
someone el se?
A They're disclosing that a lot of this
wor k has been done el sewhere already on this
di scl osure after reading it. By allowing ne to
read this it came to my mnd that they were 05:11
trying to find ways to i nnovate patentable
i deas, right? So the nmethods that they
proposed, they revolve around freeing up the
metal contacts fromorganics in the nost

econom cal way. That's the crux of this 05:11
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i nvention discl osure. 05: 11
And that's what | renmenber
di scussing. Neither Karl or Kyle came to ne.
Well, | think it was Pichler canme to ne claimng
thin filmencapsulation. W were all worrying 05:12
about how we're going to protect the netal pads
or at | east |eave them uncovered, and we were
sensitive to this because when you use sol uble
mat erials, you always have this problem
Q And did either Dr. Frischknecht or 05: 12
Dr. Pichler tell you that FED or eMagin was
al ready doing selective deposition to | eave the
metal contacts or scribe |lines open or free of
the material s?
A | don't renmenber very well. So the 05: 12
only information that we had at that time is
what's witten in the emails. [If you | ook at
page 1, it just cane to ny mnd, | vaguely
remenber reading this page 1 at the bottom As

you can see, | amin the "to."™ So when Charlie 05:13
wor ked for eMagin, Pichler, he saw a certain way

of encapsul ation. So he knew that. So -- and

he knew what he knew.

So by no nmeans Karl Pichler proposed

thin filmencapsul ati on know ng hi m because he 05: 13
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knows what he knows. | think what he was 05: 13
concerned is what to do with the scribe lines
and the netal |ines, and he didn't know if
eMagin filed or not. W didn't know So -- and
| think that's what they did here. W said, 05:13
okay, sounds like interesting idea. Go ahead,
mean | witness this, and that's how we end it.
What | have seen recently is that
actually this area of using nmasks for putting
thin fil mencapsul ati on al ready has been filed 05: 14
by eMagin. | only discover that recently.
Q And how did you discover that?
A. Just looking for prior art for thin
filmencapsulation, to see who is who in the
thin filmencapsul ati on. 05: 14
Q. And why were you | ooking for who's
who in the thin film encapsul ati on?
MR. YANG | caution you not to
reveal any communi cations you had with attorneys
or any things you' re asked to do under work 05: 14
product privilege, but if you were doing this
wor k outside of your role with litigation
counsel, then you can say that.
THE WTNESS: So | worked for about a

year with thin film encapsul ati on with Kateeva, 05: 14
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so when | was with Kateeva | | ooked at different 05:14

ways of doing this thing. Right? This is a way

of evaluating the technol ogy that Kateeva was

pursuing. But also as a way of understanding --

| worked with PML when | was at HP Labs. So -- 05: 15

and as | told you, we knew that FED Cor por at
was not |licensing or didn't want to |icense
were not interested in the Vitex technol ogy.
we're all wondering how they're doing it, ri

And, of course, reviewing this

ion
or
So
ght ?
05: 15

particular Pictiva patent, all this stuff came

tonmy mnd, right? So ny previous reference to

Motorola's patents, to the FED -- the eMagi
patent and PML and all like Vitex, right?
BY MS. ZHONG

Q. So are you accusing Dr. Pichler f

n

05: 16

or

using -- for stealing someone else's idea and

di sclosing it?

A "' m not accusing him [|'mjust

refreshing our nmenory that this email, he has 05: 16

disclosed this. I'"mnot disclosing it. | t

hi nk

he's using the word "confidential" there. So..

Q So you're accusing Dr. Pichler of
A No.

Q -- of lifting the ideas that he -

- 05: 16
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someone el se had at FED and cl ainmed to be his 05: 16
own and filed a patent with Gsranf
MR. YANG Hold on a second. Object.
First let her finish the question. Second, give
me tine to object. So objection. You can go 05: 16
ahead and answer.
THE WTNESS: No I'mnot. | don't
know all the background information there.
Okay. So I'mjust reading this report, and it
canme to ny mnd that he was aware of all this 05: 17
prior art, but the notivation behind this
di scl osure was to do sonet hing novel, sonething
new. So that's what he's focusing on, to find a
way to do sonething different.
BY Ms. ZHONG 05: 17
Q. So what -- this process he described
t hat happened at eMagin was not the process he
is proposing in the invention disclosure; is
that correct?
A No. 05: 17
MR. YANG Hold on a second.
Obj ect i on.
Go ahead.
THE WTNESS: | don't know. All |
said is that there is a patent very simlar by 05: 17
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eMagi n that describes sonething very simlar. 05: 17
Now, probably he didn't know that -- because

they were all filed at the sanme tinme. They were

filed around the tinme after he left from eMagin,

so he didn't know. So probably he didn't know 05:18
if eMagin had filed or not.

BY Ms. ZHONG:

Q Well, was those work done when he was
at eMagi n?
A | don't know. 05:18
Q Okay.
A Al I know is what all of us can read
here.
Q So you have no evidence that he --

sonmeone el se conceived the idea that's disclosed 05:18
in the invention; is that correct?
MR. YANG  Obj ecti on.
THE WTNESS: This area of protecting
the nmetals -- the area of disclosure protecting
the metals | believe has been clained al so by 05:18
eMagin for their particular application space.
But when Karl filed for this, he probably didn't
know this, so it is -- probably it's predated.
| don't know the exact dates here. You need to

| ook. 05: 19
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BY Ms. ZHONG 05: 19
Q So you have no evidence that
Dr. Pichler took soneone else's idea and omtted
t hat person's nane when he filed this invention
di scl osure; is that correct? 05: 19
MR. YANG  Objection.
THE W TNESS: Know ng Karl, he w I
not do such a thing. He probably didn't know
what's filed already or not. He was doing
all -- everything for the best of Gsram 05: 19
BY Ms. ZHONG
Q So whet her or not sonmeone el se m ght
have conceived the simlar ideas, it's not the
case that Pichler knew soneone el se conceived
the idea and he omtted them fromthe invention 05: 20
di scl osure; is that correct?
MR. YANG  Objection. Calls for

specul ati on.

THE WTNESS: | don't know.
BY MS. ZHONG 05: 20
Q So you don't know -- you are not sure

and you think that there's a possibility that
Dr. Pichler actually omtted sone coinventors
t hat he knew shoul d have been credited?

MR. YANG  Objection. 05: 20
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THE WTNESS: Karl is a very straight 05:20
guy and very honest, that's why he discloses al
this here, right. So he will not lie or -- |
mean, you can see it's obvious fromhis witing,
all the background information that he is 05: 21
carrying al ong.
Osram was wor ki ng on sol ubl e OLEDs
where eMagi n was wor ki ng on vacuum deposited
OLEDs. Processes are different. So | can only
specul ate here because | don't know. 05: 21
BY Ms. ZHONG
Q So you know that Dr. Pichler is a
strai ght shooter, correct?
A Yes.
Q He's very honest. Dr. Pichler is an 05: 21
honest person?
MR. YANG  Obj ecti on.
THE W TNESS: Through ny personal
i nteractions, yes.
BY Ms. ZHONG 05: 21
Q And you did not believe that he woul d
have intentionally left off a coinventor,
correct?
MR. YANG  Obj ecti on.

THE W TNESS: | don't think so. What 05:21
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we see here in the very first page that may or 05: 22

may not be related to this patent is all t

information that is floating around those

right? Sonme of this -- | don't know exact

what happened after this docunentati on was

col | ect ed.

we' re not

It's conceivable that at the t

aware of any conpeting ideas.

BY MS. ZHONG

Q
A

Okay.

So we decided to proceed with t

filing, but after that I don't know. Righ

Ckay. Can you please take a | ook at

This is fromthe |ist, back at

Q
i tem nunber 77
A

list.
Q

Page 14, item nunber 7.

And do you see that Dr. Pichler

stated that the invention has not been te

yet and he sai d:

our

“Internally I amcertain and ou

he
days,
l'y
05: 22
i me
he 05: 22
t.
t he
05: 22

st ed

tside 05:23

conpany - | am not aware of anybody

who tried it and/or any prior art."

Q

Do you see that?
Yes.

And based on what you know of

05: 23
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Dr. Pichler, do you believe that he wote this 05: 23
statenment accurately and truthfully?

MR. YANG  Obj ecti on.

THE W TNESS: | mean, | don't know
this. | would infer that he did, but there is a 05:23
period of -- maybe there were coi nventions from

ot her conpanies. He wouldn't know this because
they were all applications. Right. So he says
the truth, according to his reference, that
there may be an application pending on the other 05:24
side. All we see here is that there is actually
an application happening in parallel.
BY Ms. ZHONG
Q So as far as you know, you don't
believe that he intentionally left off a 05: 24
coi nventor for somewhere else?
MR. YANG  Obj ecti on.
THE W TNESS: You' re asking ne
sonet hi ng personal. | don't know. This is a
guestion to ask the | egal team of Osram because 05: 24
| was not a -- a participant in the filing
process. | was just a wtness.
BY Ms. ZHONG
Q How woul d you know of Dr. Pichler as

a person? Do you think that he stated 05: 24
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truthfully when he said: 05: 25
"l am not aware of anybody who tried
it and/or any prior art"?
A So the date that he disclosed that,
probably that's true. 05: 25
Q. Okay. And in the eMagin patent that
you say you have recently recovered, did they
di scl ose using inkjet printing of UV-curable
liquid prior to the dielectric deposition?
A | don't remenber. | don't know if 05: 25
t hey di scl osed that.
Q And do you see that Dr. Pichler
stated that he "did sonme prior art searching to
check UV curable liquid inkjet printing"?
A Yes. So as a reference, the idea of 05: 25
a UV curable material for thin film
encapsul ati on was proposed by Battelle and
Vitex. So that's input nunber one.
The digital or additive printing
using inkjet printing is another technol ogy that 05:26
is also used for different applications. The
argunent here is that when you bring those two
t hi ngs together, are they obvious or are they
novel ? That to be discussed, right? But the W/

curable PM. was doing that all the time. This 05: 26
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i's not new.
Q Well, were you aware of an inkjet

printing of the UV curable organic |iquid?

A. I don't know if inkjet printing was

used at that tinme or UV curable materials.
don't know that.

Q And you don't have any opinion on
whet her this was obvious or novel to do that
correct?

A. Vell, it's difficult to tell now
because | have 25 years of experience in ny

head.

Q. That's the whole problem You had

t oo nuch post-know edge.
A. So the -- those days there was --
everything was in the making, right? And on

thing to keep in mnd, again, to enphasize t

that Osram did not reduce this technology to

practice. Maybe later they did, but | don't
| know that for a fact we did not have a thi
fil mencapsulation tool in San Jose. W wou
evaluate to see what else is happening in th
i ndustry, but we couldn't buy a tool. The t
were not commercially avail abl e or whatever

avai | abl e was not wor ki ng.

05: 26
I 05: 26
05: 27
05: 27
e
hi s,
n 05: 27
I d
e
ool s
was
05: 27
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Q. Was it a requirenent for the patent 05: 27
to reduce the invention to actual practice
before you file a patent?
MR. YANG  Qbj ection.
THE WTNESS: | don't think it's a 05: 28
requirenment.
BY Ms. ZHONG:
Q And is Dr. Pichler a creative person?
MR. YANG  (Obj ecti on.
THE WTNESS: | nean, why this thing 05: 28
is related to this. He's a great scientist.

BY MS. ZHONG

Q So he has above -- at | east
above-average skill set?

A It's difficult to ask nme these 05: 28
guestions. |I'mnot here to judge Karl. He's

also a very close friend, so I --
Q Do you believe that he has
above-average creativity and skill set?
A He's a very good scientist, a very 05: 28

good engi neer.

Q Above average, at |east?
A. It's for soneone el se to judge.
Q Do you descri be soneone -- an average
person as a good scientist? 05: 29
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A
doi ng here?
Q
answer the
A.
very good g
cl ose rel at
Q

accusi ng of

How is this related to what we're 05: 29

What are you trying to get at?
It doesn't matter. You need to

question truthfully.

['"manswering truthfully. He's a 05: 29

uy, and, you know, |'ve maintained a

ionship with himover the years.
Are you aware that Sansung is
hi m of |eaving off other people

MR. YANG  Obj ecti on.

BY Ms. ZHONG:

Q

pat ent ?

-- leaving other inventors off th

MR. YANG  Obj ection.

THE W TNESS: I|'"'m not aware of th

BY MS. ZHONG

Q
t hat eMagin
i nvention a
A.
aware of th
Q
Dr. Pichler
this invent

A

Are you aware that Sansung cl ai s
actually invented this whole

nd not Dr. Pichler?

['"'mnot aware of this. I'monly
e prior art.

Okay. Do you have any doubt that
came up with what he discl osed

i on disclosure?

Sorry, | didn't hear. Can you

05: 29

e
is. 05:29
05: 30

n
05: 30
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repeat, please? 05: 30
Q Do you have any doubt that
Dr. Pichler came up with what he disclosed in
this invention disclosure?
MR. YANG  Obj ecti on. 05: 30
THE WTNESS: | can only specul ate.

He filed this disclosure without know ng what

exactly the prior art was, but | can only say
that. He even disclosed that to us.
BY MS. ZHONG 05: 31

Q Did he, hinmself, conme up with the
i dea disclosed in this invention disclosure
regardl ess of whether soneone el se i ndependently
cane up with the idea?
MR. YANG  Obj ecti on. 05: 31
THE W TNESS: He -- he discl osed what
he di scl osed thinking that potentially this
t hi ng woul d be patentable. Genuinely thinking
that, but, yeah, that's all we can say.
BY Ms. ZHONG 05: 31
Q Okay. And you don't believe that he
t ook someone else's idea and sold it as his own
i dea, correct?
A Well, | don't know all the -- what is

clainmed. | don't renmenber very well what the 05: 32
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patents are claimng. The inkjet printing as a 05:32
process is not way new. The way of using
stencils to protect the netals is not new. The
conbi nation for soluble OLEDs may be new.
So usually when you file these 05: 32
ideas -- now, to ne, it |looks |ike an obvious
thing with all this prior art, but those days
probably he believed that this is patentable
wi t hout even violating any confidentiality or
anything like that. 05: 32
Q So 25 years later, |ooking back, he
said, oh, that's pretty obvi ous?
A No, it's matter of dates, who filed
what when. That's the strength, first to file,
right. | don't exactly know when the first to 05: 33
file rule was i nplenented, but it's all about
dat es.
Q At the time was it obvious to you to
use inkjet printing to deposit the organic
| ayers for the TFE? 05: 33
A. So those days, what was obvious --
even in the 90s, what was obvious was to use
inkjet printing for patterning OLEDs. Well, |
shoul d say -- obvious. W were all trying to

find a way to pattern OLEDs with inkjet 05: 33
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printing. And there are many conpani es 05: 33
submtted filings like that. This was all prior
art, right? So...

Q When you tal k about that, that's
tal ki ng about the pixels not the encapsul ation, 05: 33
right?

A Correct, pixels, yes.

Q Were you aware of any prior art using

inkjet printing for encapsul ati on | ayers?

MR. YANG  Objection. 05: 34
THE WTNESS: | don't renenber for
t hose days. | know for a fact that when we used

to introduce printing areas or annotative areas,
we will |ist everything, |aser printing, screen
printing, stencil, et cetera. 05: 34
BY MS. ZHONG

Q And that's with Dr. Kyle Pichler who
had many years experience in that area --

MR. YANG  Obj ection.

BY Ms. ZHONG 05: 34
Q -- proposing the ideas, correct?
A I don't know. | don't know. And

don't renmenber. But every tinme we would propose

sonething that had to do with printing on demand

in areas that you care to print, you propose 05: 34
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nore than one printing technique just to cover 05: 34
your bases.
Q On your team how many researchers
are people with bachelor's degree and only one
year of experience in displays? 05: 35

A. You nean those days at Osranf

Q Mm hmm
A. | don't renenber very well, but we
will try to hire people with prior experience on
di spl ays, either through the BSD program or 05: 35

t hrough previ ous experience.
Q Sois it fair to say that it was
pretty rare back in those days at Osram for you
to have soneone with only one year of experience
in displays and only a Ph -- only a bachelor's 05: 35
degree?
MR. YANG  Obj ecti on.
THE WTNESS: We had a lot of interns
at Osram during the summers, and these guys were
al | undergraduates or master students. 05: 36
BY MS. ZHONG
Q Were they naned on any of the
pat ent s?
A | have joined patents with sonme of

them Like Benjam n Krummacher was a -- | don't 05:36
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remenber he was a master student or 05: 36
under graduate, but these are all high-quality
people. So | don't think it's good to
general i ze what you just said.

Q And what area did M. or 05: 36
Dr. Krummacher work on?

A He worked on many different areas.
We overl apped in the area of using the phosphors
as a way of generating white |ight in conbining
bl ue and Iight and phosphors. That was a 05: 36
concept that was pursued by a few nore peopl e,
not only us. GE had a programlike this too.

Q. Okay. And instead of phosphors, were
guantum dots bei ng used?

A. We didn't pursue that because the 05: 37
guantum dots were not avail able. But people
wer e tal king about quantum dots around that
tinme.

Q Now, you had stated that there is an
eMagi n patent that you claimto have discl osed 05: 38
some of the sanme ideas as Dr. Pichler.

A. | don't renmenber the nunbers on top
of my head. | renenber seeing a couple of these
applications and a | ot of patents.

Q And did you discuss any in your 05: 38
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report at all? 05: 38
A No, | have not.
Q Okay. Did you conpare the disclosure
of those patents to the clainms of the '389
Patent that issued fromthe invention 05: 39
di scl osure?
A | have | ooked at the Pictiva patents,
the '389 clains, and | also have | ooked at the

eMagin, and | have -- what trigger to ny mnd is

a, | would say, simlarity of sone sort. 05: 39
Q Did you do an el enent - by- el enent

anal ysi s?
A No. | have haven't done this.

Q Okay. And you --
A | spoke with -- 05: 39
Q Go ahead.
A | saw a graph here on this
di scl osure. Well, you know sone of those things
are obvious to separate themlike this, but I
don't know what page. On page 38, that | ooks 05: 39
simlar to what |'ve seen in the eMagin. O
course, in 2001, no one knew this.
Q You did not do an el enent-by-el enent
anal ysi s?

A. | don't know what elenent -- you're 05: 40
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saying claim-- no, | have not done -- | don't 05: 40
know what el enent by el enment is.
Q Okay. And you were only tal king
about high-level simlarity of the disclosure,
correct? 05: 40
A. Yes.
Q Okay. And you are not offering an
opi nion here that Dr. Pichler's patents are
invalid, correct?
A No, |'m not. 05: 40
Q And you are not stating that
Dr. Pichler left off sonme other inventors from
eMagi n, correct?
A. "' m not claimng that what soever.
Q Now, you nentioned that when you were 05:40
at Osram the | egal departnment encouraged the
engineers to file invention disclosures; is that
correct?
A. Yes. This is true for all conpanies
that | worked. 05: 41
Q Way is it inportant for the engineers
to file invention disclosures?
MR. YANG  Obj ection.
THE WTNESS: It depends on the

ci rcunst ances. In the case of Osram we were 05: 41
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new to the field and -- as a business, so we 05: 41
wanted to enrich our IP portfolio. The sane
t hi ng happened in ny startup. We wll
incentivize the engineers to propose inventions
that we will nove forward for patent 05: 41
applications. | mean, in sone cases, having
strong IP is inportant.
BY Ms. ZHONG
Q Way is it inportant to have strong
| Ps? 05:41
MR. YANG  Obj ecti on.
THE WTNESS: |In sonme cases, not
al ways. It depends. Right? For a startup,
early-stage startup, it would be inportant.
That's how you rai se noney. 05:42
BY MS. ZHONG
Q Why was it inportant for Osramto
file patent applications?
MR. YANG  Obj ecti on.
THE W TNESS: Based on nmy know edge 05: 42
wi t hout knowi ng the bigger picture, we didn't
have a | ot of |IP on our own.
BY Ms. ZHONG
Q VWy was it inmportant for Osramto

have I Ps of their own? 05: 42
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MR. YANG  (Obj ecti on. 05:

THE WTNESS: | don't know really.
One of the reasons perhaps is to secure -- to

have the freedom to manuf act ure. We |icensed

patents. We licensed IP from CDT and 05:

DuPont/ UNI X, so we wanted to build around this
and have the freedomto operate in the soluble
OLEDs.

BY MS. ZHONG

Q So OGsram licenses the necessary 05:

patents -- strike that.
So Osramwill license others patents
when it was necessary; is that correct?

MR. YANG  Obj ecti on.

THE W TNESS: | don't renenber. This 05:

is prior tomy time there. | start in 2000, but
|'"maware, this is public information, that
Osram licensed the soluble OLED patents from

Canbri dge Di splay Technol ogy as well as from

UNI X/ DuPont . 05:

BY Ms. ZHONG
Q So OGsram did not just pick sonmeone
el se's intellectual property and use it w thout

conpensation, correct?

A. ['"m not aware of this. They were 05:

42

42

42

43

43

43
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very transparent with |icensing technol ogy. 05: 43
They required technol ogy but Osram worked
diligently in devel oping technol ogies. Like the
gl ass- gl ass encapsul ati on was pioneered. So we
were the first ones to do that. The coating of 05: 44
the materials, the different colors, the
nmonochrome di splays, the netalization. There
are many things that we did that were very
uni que and we were the first to do it.
Q So Osramrespected third-party 05: 44
intellectual properties and it would |license
themif it did not have the technol ogy al ready;
is that correct?

MR. YANG  Obj ecti on.

THE WTNESS: | can only speak about 05: 44
what we did with the very first |icensing
agreenents. | don't know what happened | ater.

BY M5. ZHONG:

Q When you say | can only speak about
what we did in the very first |icensing 05: 44
agreenment --

A. Well, | can only speak about the

initial years of the soluble OLED passive matrix
manuf acturing to make sure that we had a free

path to manufacture for the products of 05: 45
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i nterest.
Q Do you think that --
THE COURT REPORTER: One second,
pl ease.
M5. ZHONG.  Sure.
(Brief pause in proceedings.)
BY Ms. ZHONG:

Q Do you think that it was -- if a

05: 45

05: 45

manuf acturer is using a third-party intell ectual

property, do you think that it's inportant
t hat manufacturer to obtain the necessary
license in order to use a technol ogy?

MR. YANG  Obj ecti on.

THE WTNESS: | guess it depends

t he devel opnment stage and at the tine you

for 05: 46

on

05: 46

i ntroducing the product. If you introduce a

product in the market, you will have to have the

perm ssion, the freedomto operate manufacturing

and selling the product.

BY MS. ZHONG

05: 46

Q So you think that if soneone starts

to sell a comercial product, they should obtain

the license to the appropriate intell ectual
property; is that correct?

MR. YANG  Objection.

05: 46
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THE WTNESS: You' re asking nme for nmy 05:46

personal experience in general?
BY Ms. ZHONG:

Q Yes.

A When | was with DuPont and when we 05: 47
devel oped the photovoltaics business, we didn't
have any major licensing going on. W did sone
licensing in the beginning as a way of show ng
to the world that we are covered in making this
particul ar technol ogy, but we end up not using 05: 47
it and we returned the IP. So | have m xed
feelings about this, how inportant it is.

Q. So you think it's okay for someone
just to use a technology w thout conpensating
the I P owner? 05: 47

A Well, it depends on the case, right?
| mean, if there is a true violation of the IP

ri ghts, of course that needs to be | ooked at.

But you need to |look -- denopbnstrate this, that
there is a violation. 05: 47
Q So if someone goes to a patent owner

to say I'minterested in buying this particul ar
patent, and then when the purchase did not go
through, is it okay for that manufacturer to use

the particular -- the patented technol ogy 05: 48
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wi t hout paying the patent owner for any 05: 48
conpensati on?
MR. YANG  Objection. Inconplete
hypot heti cal .
THE WTNESS: | don't -- | don't 05: 48
know. | nean, it's -- | agree with Lance, one
guestion after -- | mean, one hypothesis after
the other. Maybe if you want to ask a nore
speci fic question.
BY Ms. ZHONG 05: 49
Q So if Samsung is using Osrams
patents, should Sanmsung be paying for the
privilege of using the technol ogy?
MR. YANG  Obj ecti on.
THE WTNESS: It's not for ne to 05: 49
judge this, right? | cannot answer this.
BY Ms. ZHONG
Q So you think it's okay for Samsung to
not conpensate Osram for using their patented
t echnol ogy? 05: 49
A. Through ny studies |I've seen that
Sanmsung is notorious for licensing or acquiring
pat ents throughout their 20 years of report.
|'"ve seen this thing. They don't shy to go and

acquire the technol ogy when they realize that 05: 49
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it's valid to enable the manufacturing. | mean, 05:49
t hey have done a | ot of acquisitions fromthe
OLEDs. | nean, the facts speak by thensel ves.
They have done 10 acquisitions from OLEDs.

Q They' ve al so been forced to -- 05: 50
t hey' ve al so been taken to court and forced to

take a license after they lost its lawsuit,

correct?

MR. YANG  (Obj ecti on.

THE WTNESS: | don't know all these 05: 50
details. | know that they acquired a | ot of

interesting technologies. This is not only one
or two, it's multiple.
BY MS. ZHONG
Q So you think it's inportant for a 05: 50
conpany |i ke Sansung to properly conpensate the
patent owner for the usage of the intellectual
property; is that correct?
A | believe it's inportant to clear the
pat h for manufacturing by owning or |icensing 05: 50
all the IP that is required to manufacture
certain part and they have done so over the
years.
Q You know t hat Sansung has been found

to infringe many patents over the years, 05: 51
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correct?

A

BY MS. ZHONG

Q

05: 51
I don't know.
MR. YANG  Obj ecti on.
Have you done any analysis to see 05: 51

whet her Sanmsung has got all the correct --

t he necessary licenses or | P ownership for

al

their -- for their products?
A | have not done this thorough
analysis. | only know t hroughout ny experience 05: 51
the -- sonme of the conpanies they have acquired,
like Vitex, |ike Novaled and the |ike. eMagin
recently.
Q | s Kateeva -- does Kateeva have
any -- strike that. 05: 52
I s Samsung an investor in Kateeva?
A. | don't remenber. | don't renmenber.
They may have been one of the origina
investors. | don't remenber.
Q s -- does Sansung have any 05: 52
i nvestment or collaboration relationship with
Nanosys?
A. It's public that Sansung has a
license or held the license agreenent for

Nanosys on

quantum dots. It's a very |ong-

term 05: 52
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| i censing. 05: 53

Q And who supplies a Nano -- strike

—
>
QD
—

05: 53
MR. YANG Obj ect i on.
I
I
I
I I
]
I
]
]
I 05:53
BY MS. ZHONG
H
I
.
] ]
I
I
.
]
] 05:54
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BY MS. ZHONG

Q And di d Nanosys devel op cadm umfree

guant um dot s?

05: 55

A Yes. They are the leader in this

area, the so-called indium phosphide. They have

the key P in this area.

Q How does Samsung's OLED technol ogy

conpare to its conpetitors?

MR. YANG  Obj ecti on.

05: 56

THE WTNESS: 1In what -- it depends,

right? Can you specify what do you nean by the

guestion? Can we take a nore specific exanple?

BY MS. ZHONG

05: 56

Q You can give an overview and you can

go to the nore specifics.
MR. YANG  Obj ection.
THE W TNESS: What do you nean?

woul d be easier if you ask a particul ar

|t

05: 57
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guestion. Then | can answer it. 05: 57
BY MS. ZHONG
Q How does Samsung's OLED technol ogy
conpare to BOEsS?
MR. YANG  Obj ecti on. 05: 57
THE W TNESS: Very general question.
| can only comment that Sanmsung started OLEDs
bef ore 2000. And BCE started OLEDs recently. |
don't know exactly the year. So Sanmsung has a
| ot nore experience maki ng OLEDs versus ot hers. 05: 57
| can nmake that statement. We can go to nore
specifics if you like. | have nonitored the
progress over the |ast 20 years, 25 years.
BY Ms. ZHONG:
Q Samsung -- when Sanmsung first started 05:58
it licensed the Kodak's basic technol ogy,
correct?
A. If I recall, yes, and also the UDC,
Uni versal Display Corporation, for the use of
the metal chelates for |ight em ssion. 05: 58
Q So Sansung |icensed from UDC t he use
of phosphorescent --
A Yes.
Q -- correct?

A. Yes. But | don't know the specifics. 05:58
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Q. And by "UDC," you nmean Universal 05:

Di spl ay Corporation, correct?
A. Yes.

Q How does the quality of Sanmsung's

OLED di spl ay panel conmpared to that of BOES? 05:

MR. YANG  Objection.
THE WTNESS: Well, in ternms of what?
BY MS. ZHONG

Q What are sonme of the inportant

paranmeters for an enterprise with an OLED 05:

devi ce? What are sonme of the inportant
paranmeters to a consuner?
MR. YANG  Obj ecti on.

THE WTNESS: | can only make the

comment that a few years ago, Sansung had 05:

100 percent of the market capacity of OLEDs
sharing it with LG and couple of others, but
they had the lion's share in the production of

hi gh-definition OLED di splays from about 2000.

BY MS. ZHONG 05:

Q And since then BOE has -- strike
t hat .
Since then Sansung's mar ket share has

decreased and BOE's narket share has increased

significantly, correct? 05:

58

58

59

59

59

59
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/

A Well, there's a | ot of conpetition in 06:00
the market but Sansung still has the |arger

percentage in mass production. But there is --

a lot of people basically are -- envy their
successful business in OLEDs. 06: 00
Q In fact, BOE is making gains on

Sanmsung' s OLED di splay technol ogy even in
hi gh-end products such as Appl e's i Phones,
correct?

A I don't know the exact nunbers, but |I 06:00
hear this from conferences and the |ike, and
what |'mreading. But | don't know what
percentages. This is very recent thing.

Q And in nore than -- in today's nobile
phones, tablets and watches, are the green and 06: 01
red pixels in those commercial products tend to
be phosphorescent emitters with a nmetal conpl ex?

MR. YANG  Obj ecti on.
THE WTNESS: | don't know
100 percent. Don't know the exact answer, but a 06:01
good portion of those are phosphorescent. The
red was first and then the green, but | don't
know everything is with these conpounds. There
is, again, conpetition in that space.

I
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BY MS. ZHONG 06:

Q Do you know whet her |ithium quinolate
was used as a common conponent in the el ectron

transport | ayers?

A | don't know. You're referring to 06:

Samsung or to in general?
Q I n general.
A. So |l et me repeat your question. Are

you asking if the lithium--

Q So is -- so is |lithiumquinolate 06:

used -- strike that.
So is lithium quinolate comonly used
with another organic material as part of the

el ectron transport |ayer?

A. Commonly - - 06:

MR. YANG  Obj ecti on.
THE WTNESS: | don't know how
commonly it's used. | have seen publications

but I don't knowif it's used in manufacturing

today. That | don't know. 06:

BY MS. ZHONG:
Q So you don't really know the materi al
sets that's used in Sanmsung's display panels,

correct?

A. | don't. Yeabh. This informati on has 06:

02

02

02

02

03

03
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not been communicated to ne. 06: 03
Q Isn"t it inportant for conpanies to
respect third parties -- strike that.

Is it inportant for a conpany to
respect other conpany's intellectual 06: 03
properties?
MR. YANG  Obj ecti on.
THE WTNESS: It depends on the case,
right? Case by case.
BY Ms. ZHONG 06: 04
Q Under what circunmstances it is not
i nportant for a conpany to respect another
conpany's intellectual property?

MR. YANG  Obj ecti on.

THE WTNESS: | nean, it's very 06: 04
conpl ex, the question and perhaps answer. |f
you're violating sonmeone's -- blindly soneone's

intellectual property and you don't have rights

to this, you should be I ooking into |Iicensing

this. But violating or not it's a very 06: 04
difficult answer to explore. [It's not that
easy.

BY MS. ZHONG
Q So if a conpany is violating a third

party's intellectual property -- property and it 06:04

Page 272

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictivia EX2031 [Public]
Samsung v Pictivia
IPR2024-01223




o 00 b~ W DN

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

HIGHLY CONFIDENTIAL

does not have rights to that intellectual 06: 04
property, that conpany, in your opinion, should
be | ooking into licensing the intellectual
property; is that correct?
MR. YANG  Obj ecti on. 06: 05
THE WTNESS: Can | answer this thing
with an exanple? The use of iridium conpounds
for light em ssion, it's undisputedly owned by
UDC, to ny know edge. And that's why UDC has
been so successful in licensing the technol ogy. 06: 05
You can reverse engi neer every device that is
made out there. And if these phosphorescent
conpounds are used, are you violating the |IP?
That's why UDC is licensing this IP to
everybody. So in this case you have to respect 06: 05
| P.
BY Ms. ZHONG
Q | understand that you are not
of fering an opinion of infringenment or
non-infringement in this case, correct? 06: 06
A Yes. |'m not.
Q So if Samsung is violating Osran s
intellectual property, should Sansung be
i censing the technol ogy?

MR. YANG  Objection. 06: 06
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THE WTNESS: |'m not here to answer 06: 06
this particular one, right? | nmean, if you want
my personal opinion, if there is a clear
evi dence of, perhaps, violation, then it should
be explored further. But personally, after 06: 06
| ooking at all these files fromPictiva, |
didn't see any obvious and blind violation.

BY MS. ZHONG

Q You don't know what materials are

used by Sansung, correct? 06: 07
A. Again, yes. There are a couple of

patents that are Pictiva that | cannot comment

because they were filed later. So forgive ne, |

cannot say anything there.

|
| 06: 07
.
e
H I
.|
I+~ Oc: 08
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|
I D e
|

Q You are not offering any opinion --

A. You're asking ne so |'m answeri ng.
Personal opinion. Not official

Q You are not offering any opinion on 06: 08
validity, correct?

A ' m not.

Q. In fact, you have not really conpared
what you call the eMagin patents with the
cl ai ms? 06: 08

A No. | have not done a detail ed
anal ysi s.

Q NN I

MR. YANG  Obj ecti on.
THE WTNESS: | don't know. There
are inorgani c depositions and then there are

organi c depositions. | don't know the details. 06: 09
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BY Ms. ZHONG

Q So you have no idea what Sansung
doing in their manufacturing process?

A. | know they do thin film
encapsul ati on.

Q Do you know how they do the thin
encapsul ati on?

A. The details, no, | do not.

Q Do you know whether they're -- do
know how t hey are depositing the inorganic

mat eri al s?

06: 09
is

06: 09
film

I
you

06: 10

A. | don't know the details. | IINGIGNE

B | don't know the details.

Q Do you know how t hey apply thent?

A. Al I knowis that there are | IR e
I s C

Q Do you know whet her | N

?

A. Yes.

06: 10
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MR. YANG  (Obj ecti on. 06: 10
THE WTNESS: | don't know. And I
don't think this was disclosed in the report. |
don't renmenber seeing this.
BY Ms. ZHONG 06: 10
Q. Okay. So you have no basis to
concl ude one way or the other whether Sanmsung's
using the '389 patent or not, correct?
A I"monly commenting on this based on
the fact that nmy personal assessnent of the 06: 11
'389, it's based on prior art. That's why |I'm
sayi ng that.
Q. But you have not conpared the prior

art to the clainms --

A | have not. 06: 11
Q. -- by doing a clainby-claim
el ement -- elenment analysis? So basically you

did not do an el enent-by-el enent analysis of the
prior art?
A Yeah, | said | didn't do it. 06: 11
Q Okay. So you have no basis to
concl ude that those were actually prior art or
invalidate the '389 Patent, correct?
A Yes. | -- based on the fact that

thin filmencapsul ati on was used by -- the 06: 12
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concept of alternating organic and inorganic 06: 12
| ayer and how you put it down to achieve certain
t hi ngs has been done before.

What we di scussed, an inportant

factor there, is GGG I

I
I oW exact |y
they do it has not been disclosed to ne.
Q. And do you think that it would have
been -- strike that.

Do you think there would be 06: 12
manuf acturability if the organic |ayers and the
inorganic | ayers were deposited in a plantar
fashi on?

A | cannot comment on that for a fact
because | don't know exactly how they -- what 06: 13

they did and how they inproved it.
So | cannot say that to do a
quantitative analysis, one versus the other.
Q Even qualitatively, do you think that

it would have been a commercially viable process 06:13
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for themto blanketly deposit the organic an
i norganic | ayer fromindependent --

A. | don't know. | don't know. Al |

d 06: 13

know is the nultilayer process that was proposed

by previous art has been reduced to fewer

06: 13

| ayers. That's what | know for a fact. There

are publications of sone of these lines. How

t hey Vitex/PM. technol ogy evolved to be easi

to make and manuf act ur abl e.

er

Q But you have not nade a determi nation 06:14

as to whether it would have been a commercially

vi abl e process if the deposition had been

non-targeted and covering up all the netal pads

and the scribe lines; is that correct?
MR. YANG  Obj ection.

THE W TNESS: | haven't done this

06: 14

particul ar analysis. | mean, you have to | ook

at data on both sides to opine on this, and
haven't seen the dat a.
BY Ms. ZHONG

Q And you have not seen the inkjet

printing in the OLED -- strike that.

06: 14

You have not seen using inkjet to

print the organic layer of the thin film

encapsul ation in the eMagin patents you

06: 15
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menti oned, correct? 06: 15
MR. YANG Hold on. Objection. Just
wait for her to finish the question.
(Reporter clarification.)
THE W TNESS: Can you repeat, please, 06:15

t he question.

BY Ms. ZHONG:
Q It's a conpany naned eMagi n.
The eMagin patents you nentioned did 06: 15
not disclose the use of inkjet printing to
apply the organic layer; is that correct?
MR. YANG  Obj ecti on.
THE WTNESS: | don't renenber very
well, but | renmenber that they did sone kind of 06: 16
an organic |layer with using nmasks or other
techniques. | don't renmenber what they clainmed
exactly.
BY Ms. ZHONG
Q No i nkjet printing technology as far 06: 16
as you recall, correct?
A | don't renenber.
MR. YANG  Obj ection.
BY Ms. ZHONG

Q You don't recall reference to any 06: 16
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i nkj et printing technol ogy, correct? 06: 16
MR. YANG  Obj ecti on.
THE WTNESS: | don't remenber what
exactly they clainmed for this area of coating.
| know there is an organic deposition there but 06: 16
| don't know how they did it.
BY Ms. ZHONG:
Q And as far as you know, the inkjet
printing of the organic layer is a nethod of
choice in today's conmmercial process for naking 06: 17

thin filmencapsulation for OLEDs; is that

correct?
MR. YANG  Obj ecti on.
THE WTNESS: | know how Kat eeva does
it. There is another big manufacturer that 06: 17

doesn't do inkjet printing, a well-known
conpany, but | cannot conpare the two. | don't
know.
BY Ms. ZHONG
Q Whi ch manuf acturer does not do inkjet 06:17
printing of the thin film encapsul ation?
A. There are quite a | ot of people,
actually, that are doing thin film
encapsul ation. There are a couple of Korean

conpani es, just to name a few, Doosoo (ph) does 06: 17

Page 281

Veritext Lega Solutions
Caendar-CA @veritext.com 866-299-5127

Pictivia EX2031 [Public]
Samsung v Pictivia
IPR2024-01223




HIGHLY CONFIDENTIAL

o 00 b~ W DN

i norgani c deposition. Applied Materials is 06: 18
doi ng i norgani c deposition. They also have done
t he organic deposition w thout using inkjet
printing. | don't know what they're doing
today. And there are sone chem cal conpanies 06: 18
that they sell the organic stuff but | don't
know how t hey put them down.
Q Are those for OLEDs?
A. OLEDs, OLEDs, yes.
Q Applied Materials is nmaking display 06: 18
mat eri al s?
A. Applied Materials is one of the mjor
suppliers for thin filmtransistors, and they
are a major supplier for the inorganic field.
Q Is applied materials a major supplier 06:18
for the materials used in the thin film
encapsul ati ons for the OLEDs?
A. They have a strong position, |
believe, on the nitride deposition.
Q But not for the organic |ayers? 06: 19
A. In the past, | think they had a tool
in this area.
Q But they are no | onger a nmmjor
supplier for the tool for the organic |ayer

deposition; is that correct? 06: 19
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MR. YANG  (Obj ecti on. 06: 19

THE WTNESS: | don't know -- | don't
know what capacity they have. | have heard
presentations, |'ve heard themtal ki ng about
this, but I don't know their engagenent in the 06: 19
mar ket pl ace.
BY Ms. ZHONG

Q So for the major OLED display panel

suppliers, do you know how they are perform ng
the thin filmencapsul ati on, especially for the 06: 20
organi c | ayers?

MR. YANG  Qbj ection.

THE WTNESS: | don't have
information fromall the major suppliers. Wen
| was with Kateeva | know we were very busy 06: 20
selling these inkjet printers for depositing the
organi c | ayer.
BY Ms. ZHONG

Q And do you know whi ch conpani es

adopted that technol ogy? 06: 20

MR. YANG  Obj ecti on.

THE WTNESS: | don't know all the
details.
BY Ms. ZHONG

Q VWhen you reviewed the Pictiva 06: 20
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patents, you reviewed primarily the exanpl es 06: 22
di scl osed in those patents, correct?

MR. YANG  Obj ecti on.

THE WTNESS: | read the patents and
| -- just for me to better understand what they 06: 22
were describing in there and trying to see if
some of these ideas there have been discl osed
bef ore.
BY Ms. ZHONG

Q Were you exam ning the clains or were 06:22

you exam ni ng the exanpl es?

MR. YANG  Qbj ection.

THE WTNESS: | would read in general
the topic and the field of use just for nme to
get famliar with the technol ogy behind it. | 06: 22
read t he whol e thing.

BY MS. ZHONG

Q Did you exam ne Sanmsung's accused
product s?
A | don't know all the details there. 06: 23

|"m not very famliar with this question.

Q Okay.
A. | didn't know specifically which
products have been silenced. | don't know that.
| saw Sansung as a whol e. 06: 23
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Q. Do you know whi ch products are at 06: 23
issue in this case?
A. No. | thought all of them but |'m
not sure.
Q Okay. It was known in 2006 and 2007 06: 23
to Dr. Krummacher that the col or conversion
| ayer can be a quantum dot | ayer, correct?
MR. YANG  Obj ection.
THE WTNESS: If | recall fromthis
nor ni ng, you showed nme a paragraph where we list 06:24
all classes of light emtters. Not specifically
quantum dots. We basically took a swath of
everyt hi ng.
BY Ms. ZHONG
Q So that was a know edge t hat 06: 24
Dr. Krummacher had, correct?
MR. YANG  Obj ecti on.
BY Ms. ZHONG
Q So the use of quantum dot as a col or
conversion | ayer, that was know edge that 06: 25
Dr. Krummacher had in 2006 and 2007, correct?
MR. YANG  Obj ecti on.
THE WTNESS: W wrote this patent --
this patent was executed in ternms of the

witing, the details a little bit later after | 06: 25
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left. We were proposing at the beginning 06: 25
phosphors. So | don't know the details of the
filings. There are many continuations of this
patent that continued after | left. But nost of
them they're evolving around phosphors. 06: 25
BY Ms. ZHONG:

Q The quantum dots was nmenti oned?

A. As you shared with ne in the
description, it was nentioned, yeah. But also
organic materials were nentioned and ot her -- 06: 25
everything in the literature that absorbs |ights
and emts light was nentioned as a way of
i ncl udi ng everyt hing.

Q And did you know whet her eMagi n
actually carried out their -- the use of a mask 06: 26
in depositing thin film encapsul ati ons?

A | don't know how i magi ne does thin
filmencapsulation, but in their thin film
encapsul ati on patents, they described structures

where the nmetallic lines are not coated by thin 06: 26

filmencapsulation. | don't renenber very well,
but I think they are -- | don't renmenber. |
need to review this. | think they are proposing

sone kind of a masking schenme. There's no other

way of doing the organic layer. This is 06: 27
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standard part. 06: 27

MR. YANG Annita, | think we're just

com ng up on seven hours so I'll be ending
the -- approaching the end of the deposition
tinme. 06: 27

M5. ZHONG. Okay. Understood. Even
t hough he was supposed to be offered as both --
separately as a fact witness and expert wtness,
you understand that, right?

MR. YANG  Fair enough. | understand 06:27
your position. |I'mjust pointing out that

seven hours is approaching.

M5. ZHONG | understand that.
THE WTNESS: | think | got a good
dose of fact questions today. | don't know. 06: 28

' m not an expert.
MR. YANG  Honer, you're not being

asked questi ons.
BY Ms. ZHONG

Q Do you consider yourself to be an 06: 28
expert?

A Expert in OLEDs, yes.

Q Ckay. In which area of OLEDs do you
consi der yourself to be an expert?

A. Mostly in the fabrication of the OLED 06: 28
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t echnol ogy, nore so than the electronics, nore 06: 28
so than the firmvare downstream

Q You don't consider yourself to be an
expert in OLED organic material selection,
correct? 06: 28

MR. YANG  Objection.
THE WTNESS: | have sone experience
in this area, but I"'mnot a chemst. | approach
all this fromthe physics point of view
BY MS. ZHONG 06: 29

Q Do you consider -- have you actually
desi gned OLED organic material s?

A No. | have not done -- | have not
designed organic materials but 1've asked others
to design themfor nme, but | didn't tell them 06: 29
how to do it.

Q So you basically just provided the
performance criteria and hope that others wll
be able to hit those performance criteria?

A Partially, but also | would tell them 06:29
to change sone of their electrical properties to
facilitate certain functions.

Q So -- but you have -- have you ever
suggest ed what particular additives to use and

what chem cals to use? 06: 30
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A During my experience at -- early days 06:30
with Hew ett-Packard Labs, we would work with
chem sts and | would ask themto nodify the
el ectronegativity or the electropositivity of
t he nol ecul ar structures either in small 06: 30
nol ecul es or in polymers, and the chem st wll
go and do it and give nme sanples.
Q But you are not the person who is
goi ng to be suggesting the chem cal structures
of the materials, correct? 06: 30
A. l'"mnot a synthetic chemst. | would
say | would like to have a hole-transport |ayer
that has an ionization potential of this versus
that. Can you do this thing for us?
Q Do you consi der yourself to be an 06: 31
expert in the chem stry of the OLED stack?
A | understand the physical functions
and the physical properties of the
hol e-i njection |layer, the hole-transporting
| ayer, they're -- all the interfaces are 06: 31
pl ayi ng, both electronically as well as
phot oni cal | y.
In other words, fromthe point of
view of electron transport, | understand that

because that was my expertise when |I was working 06:32
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earlier on in my career. Photonically, in other
words how the photons are emtted, | understand
this process too. But howis this related to
chem stry |I'm not considered an expert in this
area. | understand it and | can converse it but
' m not an expert.

Q Do you consider yourself to be an
expert in the structural requirenents of the
organic material in order to neet certain
performance requirenments?

A. Sorry. | mssed one word, the
structure of --

Q. Do you consider yourself to be an
expert in the structural requirements of the
organic materials in order to neet certain
performance criteria?

A. In sone cases. | nean, | understand
that the -- for instance, the |ithium quinolate
cannot transport holes by itself, right? | can
argue why crystallinity could be positive or
negative to the structure, the relation between
the energetic levels, the electron affinity and
the ionization potential and the role they're
pl aying. | understand these things, the work

functions for the metals and the relation to

06:

06:

06:

06:

06:

06:

32

32

32

32

32

33
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injecting electrons or injecting holes. | 06: 33
under stand t hese things.
That was part of ny expertise in ny

earlier on career. But also besides that, |I'm
al so an expert of how you put the whol e display 06: 33
t oget her in manufacturing line.

Q Are you an expert in the -- the type
of organic noieties that's needed in order to
i ncrease or decrease crystallinity transport
properties and others? 06: 33

A. You know, sone of those things
everybody knows. The nore planar the nolecul e
is, the higher the propensity for crystallinity
and addi ng | ong chains, alkyls and the |ike
i ntroduce visibility and anmor phous behavi or. 06: 34
Addi ng, you know, active noieties |ike am nes
and the like facilitate -- or carboxyl units
facilitate hole transport, where adding diazol es
and the like are facilitating electron transport
and em ssi on. 06: 34

But, you know, in truth |I'm not

really -- I've learned this thing by osnosis, by
working with the chem sts over the years. So
when | | ook at a conmpound, | will tell you, oh,

that's a hole-transporting material or that's an 06: 34
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el ectron-transporting material, but there is a 06: 34
huge class of materials that is hard to tell
what they can do. So | cannot opine on
everyt hi ng.

Q So woul d you consi der yourself to be 06: 35
an expert in the chem stry of OLED?

A In the chem stry of OLEDs, no, |'m
not an expert in the chem stry of OLEDs, but I
know a | ot of stuff there. But |I'mnot an
expert. 06: 35

Q And to be clear, for your expert
report you only reviewed the docunents that's
given to you by counsel, correct?

MR. YANG  Obj ecti on.
THE WTNESS: | reviewed the 06: 36

docunments that were given to ne. How I
organi zed it and how | conmpiled it probably had
to do a little bit with my previous know edge in
relation to how Sanmsung evol ved -- Sansung has
published a lot of information. So I had a 06: 36
slight bias on this.
BY Ms. ZHONG

Q You did not talk to any of the
Samsung engi neers?

A. No. 06: 36
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Q. You did not ask for any additional
docunment s?
A No. | think you asked ne this
earlier this norning.
Q | just want to confirm
A Yeah.
Q And you did not check to see -- you
did not ask for the process docunents that
relate specifically to the accused products and
process?
MR. YANG  Obj ection.
THE WTNESS: | have only seen these
docunents that they have to do with the
process -- | have not seen other docunents from
Samsung.
BY Ms. ZHONG
Q And you have not nade any
guantitative determ nation in your report as to
how each of the process features would affect
the col or ganut efficiency or lifetime, correct?
MR. YANG  Obj ecti on.

THE W TNESS: There is a little bit

of quantitative analysis [EEEG—_—
I
I <

06: 36

06: 37

06: 37

06: 37

06: 38
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BY MS. ZHONG
Q So, first of all, your report does
not provide a nunber as to the percentage of 06: 39
i nprovenent ?
A Correct. Yes. In that sense, |
agree. This analysis is not really
gquantitative. |It's obviously nore qualitative

and | ess quantitative, but it tal ks about the 06: 39

 utuethy
|
For instance, | know that i nkjet

printing today cannot even conme close to 300

for -- this is for RGB coating, right. But [jjjjjj 06: 39
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I co this, and that's one of the 06:

mai n reasons that this technology is ahead of

inkjet printing. That's quantitative, right.

But, again, I'mnot an expert on | G

technology. It's just I"'minpressed with the 06:

way that they're -- they have perfected this.

Q And we have established that the RGB

I coes not apply to the QD-OLED

TVs or nmonitors, correct?

A. Well, | think what | said earlier is 06:

how -- I'"mpretty sure ||} 2rc used in

putting down the organic |ayers. What degree of

I | 5 used or not used,

| don't know. This thing was not disclosed to

me. 06:

Q Ckay. The QD-OLED TV do not use i}
I o' ' ect ?

A. | don't know -- it's a different

technol ogy than the NG ¢ hat

that is used in nobile phones. 06:

Q And you have no evidence that the JJjii

I /' ou have discussed in your

report is used in the QD OLED t echnol ogy,

correct?

A. Such informati on was not disclosed to 06:

39

39

40

40

40

41
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06: 41

MS. ZHONG. Okay. How nmuch tine do

we have on the record right now?

THE VI DEOGRAPHER: One nonent.

We are at seven hours and 13 ni nutes. 06: 41

MS. ZHONG. | will pass the wtness.

MR. YANG No questions for ne.
Thank you for your tine.

THE W TNESS: Thank you.

MS. ZHONG. Thank you. Have a nice 06: 42

eveni ng.

THE VI DEOGRAPHER: Let nme get you off

the record. This will conclude the deposition

of Homer Antoniadis, PhD. The total number

of

media units used in the deposition was six and 06: 42

will be retained by Veritext Legal Sol utions.

We are off the record at 6:42 p.m Pacific

Dayl i ght Ti ne.

(Wher eupon, the proceedi ngs concl uded

at 6:42 p.m)

* * * * *

06: 42
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CERTI FI CATE OF REPORTER
STATE OF CALI FORNI A )
) SS.
COUNTY OF LOS ANGELES )

I, Monice K. Canpbell, a duly
conm ssi oned and |licensed court reporter, Los
Angel es County, State of California, do hereby
certify: That | reported the taking of the
deposition of the wi tness, Homer Antoniadis,
PhD, comrenci ng on Wednesday, June 4, 2025, at
9:18 a. m;

That prior to being exam ned, the
W tness was, by ne, duly sworn to testify to
the truth. That | thereafter transcribed ny
sai d shorthand notes into typewiting and that
the typewitten transcript of said deposition
is a conplete, true, and accurate transcription
of said shorthand notes.

| further certify that | amin no way
related to any of the parties, nor aml in any way
interested in the outconme thereof.

( ) Review and signature was request ed.

( ) Review and signature was wai ved.

(X) Review and signature was not requested.
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IN WITNESS THEREOF, I have hereunto set
my hand in my office in the County of Los Angeles,

State of California, this 10th day of June, 2025.

W\/* Mers

Monice K. Campbell, CCR No. 14171
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HONG ( ANNI TA) ZHONG, ESQ
hzhong@rell.com
June 10, 2025

RE: Pictiva Displays International LTD v.

Samsung El ectronics Co., Ltd., Et Al.
6/ 4/ 2025, Honer Antoniadis, PhD, (#7353095).
The above-referenced transcript has been
conpl eted by Veritext Legal Solutions and
review of the transcript is being handl ed as follows:
___ Per CA State Code (CCP 2025.520 (a)-(e)) — Contact Veritext
to schedule a tinme to review the original transcript at
a Veritext office.
Per CA State Code (CCP 2025.520 (a)-(e)) — Locked .PDF
Transcript - The wi tness should review the transcript and
make any necessary corrections on the errata pages included
bel ow, notating the page and |ine nunber of the corrections.
The witness should then sign and date the errata and penalty
of perjury pages and return the conpleted pages to al
appearing counsel within the period of time determ ned at
the deposition or provided by the Code of Civil Procedure.
Contact Veritext when the sealed original is required.
Wai ving the CA Code of Civil Procedure per Stipulation of
Counsel - Original transcript to be released for signature
as determ ned at the deposition.
Si gnature Waived — Reading & Signature was wai ved at the

time of the deposition
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Federal R&S Requested (FRCP 30(e)(1)(B)) — Locked .PDF
Transcript - The witness should review the transcript and
make any necessary corrections on the errata pages included
bel ow, notating the page and |ine nunber of the corrections.
The wi tness should then sign and date the errata and penalty
of perjury pages and return the conpl eted pages to al
appearing counsel within the period of time determ ned at

t he deposition or provided by the Federal Rules.

_X Federal R&S Not Requested - Reading & Signature was not

requested before the conpletion of the deposition.
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access
controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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