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740 Patent, Claim 1

1. An electronic display comprising:

an electronic image assembly having a front portion and a
rear portion;

an open loop ambient air flow path behind the rear
portion of the electronic image assembly;

a closed loop gas circulation path about the electronic
Image assembly;

a common heat exchanger located in the pathway of
both the closed loop gas circulation path and the open
loop ambient air flow path;

a gas circulation device positioned to force circulating
gas through the common heat exchanger; and

an air circulation device positioned to force ambient air
through the common heat exchanger.
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142 Patent, Claim 6

6. A cooling system for an electronic image assembly, the cooling system comprising:
a housing for the electronic image assembly;

a transparent cover panel forming a front portion of the housing, the transparent cover panel located forward of, and at least some
distance from, the electronic image assembly;

an open loop airflow pathway passing through the housing behind the electronic image assembly;

a closed loop gas circulation pathway contained within the housing, wherein a portion of said closed loop gas circulation pathway
passes between said transparent cover panel and said electronic image assembly;

an inlet located at a first portion of said housing for ingesting ambient air into said open loop airflow pathway;
an exhaust located at a second portion of said housing for exhausting said ambient air from said open loop airflow pathway;

an air circulation device positioned along said open loop airflow pathway between said inlet and said exhaust, wherein said air circulation
device is configured to force said ambient air through the open loop airflow pathway when activated;

a gas circulation device positioned along said closed loop gas circulation pathway to force circulating gas around the closed loop gas
circulation pathway when activated,;

a heat exchanger located rearward of the electronic image assembly, wherein a first portion of said heat exchanger forms part of
said open loop airflow pathway, and wherein a second portion of said heat exchanger forms part of said closed loop gas
circulation pathway; and

one or more solar energy reduction layers located at said transparent cover panel, wherein each of said one or more solar energy
reduction layers is configured to prevent a portion of solar energy entering said transparent cover panel from thermally interacting with the
circulating gas at said portion of said closed loop gas circulation pathway passing between said transparent cover panel and said
electronic image assembly or thermally interacting with said electronic image assembly.
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Petitioner’s Grounds

’142 Patent (IPR2023-00221)

Ground | Claims 1-15 Karppanen (Ex. 1004)
and Larson (Ex. 1005)

Ground | Claims 1-15 Yare (Ex. 1006) and
Larson (Ex. 1005)

’740 Patent (IPR2023-00254)

Ground | Claims 1-3, 5-9, 11-13, Karppanen (Ex. 1004)
15-18, and 20

Ground I Claims 1-3, 5-9, 11-13, Yare (Ex. 1005)
15-18, and 20
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BCTRONIC INFORMATION BOARD

(57) Abstract: The invention relates (o an electronic in-
formation board comprising a frame (40}, a Mt display cle-
ment (26), such as a TFT LCD display or plasma display for 66
presenting information, and electronic equipment for con-
ralling the display clement. The informatian board has a

i (10) for the displ and

pr 9
‘& weatherproof device casing (12) for the electronic equi §

ment nceded for controlling the display clement. Between

the casings, there is & common coaling space (20) for coal-

ing the devices in the display casing and the device casing. 60

The display casing and the device casing can be separaied

from each other for opening the coaling space for the du- 10— 2
xation of the updating and maintenance of the information

bord, “The display casing has a back wall (22) bordered ta 56

the cooling space, having coaling elements for transferring

heat from the display easing (o the eoaling space. Similarly,

the device easing has a hack eover bordered to the cooling 48

space, having cooling clements for transerring heat from

i 0 «

il

of the cooling space there are ventilator slots, and inside the

cooling board there are cooling fans far cnabling air fow 50
through the cooling space. There may be vertical or hori-

zontal flow ducts in the caoling space far cantrolling the air

Tlow.
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“Heat Exchanger”

Petitioner |“plain and ordinary “a device used to transfer heat from
meaning” the closed loop pathway, I.e. the
circulating gas, to the open loop
pathway, i.e. the ambient gas,
which includes finned heat sinks as
disclosed by Karppanen.”

Patent “plain and ordinary “a device that uses alternating,
Owner meaning” enclosed channels or tubes of
fluid.”

Paper 17 at 20;

Tash
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“Heat Exchanger”

42 0
ﬁ/ In the back wall of the display casing there are cooling elements 32, which have a
22 — = [ first heat transfer part 60 extending to the inside of the display casing and a sec-
48 = [Mm ond heat transfer part 62 extending to the cooling space 20 outside the display
|\ ing. Th heat transfer part : ber of plate-like cooling i
14 NN 64 casing. The second heat transfer part comprises a number of plate-like cooling fins
60— | placed side by side.
% _~| T [ &Z— 62
6 ] L =
. =1 i The
661 = second cooling element 32, the first heat transfer part of which comprises a con-
S =] £—* duction element set against the surface of the display element 26, is shown by
fgﬂ_l \— R way of example in the lower part of Fig. 2. The conduction element has been fas-
56 7 I T tened to the surface of the display plate preferably by glueing. Either conduction
TS [ . Py p : P . y Y9 J ,
gg —— elements or cooling elements comprising cooling fins, or both, can be used in the
50—= display casing according to need. The cooling elements are preferably so-called
Fig. 2 Peltier elements.
sas’
MRI &% Ex. 1004 at 10 & 11.
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Yare

« UK Patent Application .. GB ..2 402 205 .. A

(43) Date of A Publication  01.12.2004.

1) Application No: 03115755 1) INTCL 40

HOAN 5/64., 250 23/12 , 2801 3/00 11/02 15102, F28F
22) Dare of Filing: 20052003 3000
1521 UK CL (Edition W :
(1) Applicantish: F4U U22X U258 \'\L
Densitron Technologies PLC Fab HzF WM HzL
{incorporate in the United Kingdom) Fas 518 —
Unit 4 Alrport Industrial Estate, 018 82283 S2288 — 130
BIGGIN HILL, Kent, TN15 58W, | —

United Kingdom 156] Documents Cited: | —

CN 001110453 A JP 100042226 A
72) Iventorisk: IP 050307257 A TP 060265385 A - —— |
Leslie John Yare US 6478410 A US 6039111 A& A
(74) Agent andjor Address for Service: 158) Field of Search: >
Williams Powall UK CL {Edition ¥ | Fah, FaU H
Moriay House, 26-30 Holborn Viadust, INT CL7 A4TF, F24F, F25B, F25D, F288, F28C, F280, |
LONDON, EC1A 28P, United Kingdom F28F, HoaN Y |
Othor: ON-LINE : WP, EPODOC; JAPIO; EPOQUE H
English Full TXTE; '
-« H
(B4) Abstract Title: A display system cabinet and display system including heat removal means. 20— i 70
(57) A display cabinet 10 has a sealed airtight
compartrment 30 for mounting a display system 20, ; <
and includes heat transfer means 70, such as a ) 90

eorrugated heat exchanger, 1o dissipate heat from
the airtight compartment to the surrounding
enviranment via thermal communication with an
unsealed atmospheric zone 40. Heat is dissipated
by air drawn through vents 60 and the atmospheric
aif 2006 40 by at least one fan 50, which passes.
across ene or more surfaces of the heat exchanger
70. Within the sealed compartment at least one fan
25 dirculates air through a rear pertion 35, behind a
baffle plate 90 and also across the heat exchanger
70. The airtight compartment may include a ]
pressurised zono 85 created by at least one fan 80,
and the heat transfer means may alternatively
include a heat pipe, a refrigeration unit, a flat plate
heat exchanger, or a heat wheel. The display
system may include one or more of a plasma
display, an LCD display, a TFT display, a CRT
display, an LED display, a projection display.

Fig. 1
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This print incorporates corrections made under Section 117(1) of the Patents Act 1977.
Original Printed on Recycled Paper

Ex. 1005/1006
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No Motivation to Modify Karppanen and Yare

12)

United States Patent

Larson et al.

0) Patent No.:  US 6,392,727 B1
5) Date of Patent: May 21, 2002

4
(75)
)
)
@n
@

51y
G2
(58)

(56)

REDUCED REFLECTANCE POLARIZED

DISPLAY

Inventors: Brent ). Larson, Cave Creek; Elias S.
Haim, Glendale, both of AZ (US)

Assignee: Honeywell International Inc.,
Mosristown, NI (US)

Notice:  Subject 10 any mer, the teem of this
puiznt i e or adjusied under 3
- 154(b) by 0 day:

Appl. No.: 19/224,591
Filed:  Dec. M, 1998

GOZF 1/1333; GO2F 1/1335
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Int. €17
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Field of Search ... 349796, 1"

349/117; 3

5,
99/137

References Cited
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5,701,165 A 12/1997 Kubo ct al

6108050 A * 82000 Yang 34096,
6124907 A * 92000 Joncs et al. 3499
6147738 A % 112000 Okamoto . 349/96

FOREIGN PATENT DOCUMENTS
» TIPS A 111995
OTHER PUBLICATIONS.

PCT “Naiification of Transmittal of the International Pre-
liminary Examination Report, and International Preliminary
Examination Repori”, Feb, 22, 2001, PCT/USS9/27720, §
pes.

* cited by examiner
Primary Examiner—Toan Ton

(£ ABSTRACT

Amethod and apparatus according 10 various ot
present invention provides a polarized display exhibitin

redueed reflectances. A polarizer is disposed .d.wu wa
cover glass in front of the display. Light inended to m

Light reflected after passing through the polarizer reverses
polarization, and is absorbed as it intercepis the polarizer
following reflection.

16 Claims, 3 Drawing Sheets
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Real-World Facts Demonstrate
Nonobvioushess
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Companies “wanted their messages outdoors,” but heat was a big obstacle

SMVISUNG

. Fortin Xpressw

INQUERING THE C

Display specialists focused on
providng solutions for companies
that wanted their messages
outdoors were challenged by a
variety of issues during the early
years of a stil-emerging specialty.

NEXT TRAN

PLATFORM B
PURPLE LINE TRAIN ARRIVES IN

The biggest obstacle was heat
- from inside and from the sun.
Direct suniight and its ampified
heat could alter the propertes
of LCD crystals - the display
layer of screens — and discolor
or cause black blotches. Inside,

FAULKNER BVD )&

Taking the Message Qutdoors

v Outdoor Display Tech Is Changing How

nicate

T, W

DEMONSTRATIVE EXHIBIT—NOT EVIDENCE

JHA

the challenge was even grealer,
as heat build-up also affected
the state of the LCD layer and
shortened the operating lifespans
of the electronics.

| ENGES

Specialists resortad 10 learing
apart LCD panels and re-
enginearing them with different
ighting and electronics to ampify
the brightness and betler talerale
the heal. In most cases, notably
those where high temperatures
were an issue, they built air

—

conditioned, sealed enclosures
designed to move air through
and keep the electronics inside
their heal lolerance ratings. They
weore, effectively, ther own micro-
envwwonments.

Al that engineering was reflected
in the final cost to customers

- meaning most cutdoor
installations were done as lests
and trals, or only at signature or
high volume locations of retal and
meda clients.

Ex. 2025 ('740 POR at 56; 142 POR at 53-54).
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Mother Nature presented an “enormous engineering challenge”
i et T i
s n M s u N G outdoor-facing digital signage
displays were characterized by
- T and reliable supplers, and
Y PLATFORM B ‘ n ' then conquering the enormous
keeping displays running no
matter what Mother Nature

The early days of outdoor and
Sy Fortin Xpressway finding the right components
PURPLE LINE TRAIN ARRIVES IN engineering chalenges of
threw at them,

Many early adoplers - media

companies and restaurant

operators - saw screens

and systems fal because the

g components and engineering

EERRUTY A ot I/ put together by inexperienced

suppliers weren't up 1o the task
it , , : of working in heat and blazing

Taking the Message Outdoors le | sun, high humidity or wild

temperature swings from deep
W ; freezes 1o heal waves.

v Outdoor Display Tech Is Changing How
e

Ex. 2025 ('740 POR at 56; '142 POR at 54).
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Samsung failed despite its expertise and enormous resources

SAMSUNG

Leader in Innovation Expertise

Qur relentless innovation has helped Samsung has advanced the field of

the word interacts di e by infroducing le

© creating

1t securely and

ingenious each and every workday and scheduling (MagicINFO), Remoie

-house hotel

$15.6B Invested in R&D 2019 anagement (LYNK HMS, LYNK

#2 Patent Holder in US and Europe

2021

Ex. 2028 at 4 (740 POR at 56-57; '142 POR at 54).

7 5 Suce

P
‘ r- $1.99

SAMSUNG
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2005-2008: Samsung Tried to Develop Effective Cooling Systems

7 Q. Okay. 8o the record was clear, you
8 began working on outdoor LCD displays in 2005 at a
9 time that research for the outdoor display product
10 was being conducted; 1s that correct?
11 . ¥Yes, that's correct.
1z Q. Znd was thesre an actual outdoor
13 display product on the market at that tims?
14 . Toc my recollection, no, there wasn't
Sung Ki Kim 15 any.
SamSUﬂg engineer for 16 Q. What was Samsung's first outdoor
outdoor LCD displays 17 products
18 A, I don't recall that particular model
19 name or number, but I believe arcund 2010 through
20 2012, that time frame is when the first ocutdoor
21 product was launched.

Ay
{/

fis:
8

MRI

Ex. 2029, 46:7-21 ('740 POR at 57; '142 POR at 54-55).
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2005-2008: Samsung Tried to Develop Effective Cooling Systems

as United States
a2 Patent Application Publication (0 Pub. No.: US 2006/0077636 Al

Kim

(43) Pub. Date: Apr. 13, 2006

(76)

(21}
(22)

(30)

Oct, 12, 2004 (KR .

DISPLAY DEVICE USABLE OUTDOMORS

Inventor:  Sung-el Kim, Suwon-si (KR)

Correspondence Address:
STANZIONE & KIM, LLP

919 18TH STREET, N.W.,
SUITE 440

WASHINGTON, DO 20006 {US)

Appl, Mo.: 11/226.244

Filed Sep. 15, 2005

Foreign Application Priority Data

— || N

Publication Classitication

(51} Inmt. CL
HOsK 720

(2006.01 )

U 1) 1. 1.

(57} ABSTRACT

A display device usable outdoors includes a display part to
form a picture thereon, a housing to accommodate the
display part and having an opening through which the
display part is mounted, a protecting member installed in the
opening part of the housing o protect the display part. a heat
exchanger mounted within the bousing to cool down an
inside of the housing, and a non-reflecting coating part
disposed on the protecting member to prevent a drop in
brightness of the display part due to solar ight. Accordingly,
the display device usable oumdoors prevents a drop in the
brightness and a rise in temperature of the display part

(22)' Filed: Dec. 20, 2005 |

a9 United States

a2 Patent Application Publication (o) Pub. No.: US 2006/0132699 A1

Cho et al. (43) Pub. Date: Jun. 22, 2006
(54) COOLING APPARATUS AND LIQUID 30y Foreign Application Priority Data
CRYSTAL DISPLAY DEVICE HAYING THE
SAME Dec. 20, 2004 (KR) oo 2004-0108831

(76)  Inventors: Joo-woan Cho, Seoul (KR); Chun-he
Song. Seoul (KR): Seock -hwan Kang,
Suwon-si (KR); Gi-cher]l Kim,
Yongin-si (KR): Se-ki Park, Suwon-si
(KR); Sang-gil Lee, Seounl (KR);
Jong-seo Lee, Hwaseong-si (KR),
Sang-yu Lee, Yongin-si (KR);
Ju-young Yoon, Suwon-si (KR)

Correspondence Address:
CANTOR COLBURN, LLP
55 GRIFFIN ROAD SOUTH
BLOOMFIELD, CT 06002

(1) Appl. No:  11/313,151

Publication Classification

(51) Imt. CL
GO2F 171333
(2006.01)

(52) US.CL 349/161

(57) ABSTRACT

A cooling apparatus comprises a casing, a heat sink and a
cooling fan. The casing comprises a first opening and a
second opening to provide an air path. The heat sink is
received in the casing. The heat sink includes a recession
part. The cooling fan is disposed in the recession part.
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17

2010-2012: Samsung’s first outdoor product used air-conditioning

Sung Ki Kim
Samsung engineer for
outdoor LCD displays

a. What was Samsung's first outdoor
product?
A, I don't recall that particular modsl

name or number, but I believe arcund 2010 through

2012, that time frame is when the first cutdoor

product was launched.

DEMONSTRATIVE EXHIBIT—NOT EVIDENCE

13

14

15

16

17

Q. What type of thermal management system
did that first product launched in 2010 to 2012 time
frame have?

A, Compress cooling system. That was —-—
(English) compression expansion.

That was a compressicn Sxpansion
coocling system that was used for the display as wsll
as electronic components.

a. 2nd what do vou mean by "compression
expansion coolling system"?
A, That's a technology where the thsory

is the sams as the general air-conditioning.

Q. So it was a refrigeration-type system?

L. Yes, that's corrsct.

Ex. 2029, 46:16-47:22 ('740 POR at 57; ’142 POR at 55).
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2013-2015: Samsung’s OHD product came next

169 Was Samsung's OHD product the next
20 product launched after the one that used the ) ) _ _
1 Q. You mentioned _ for the OHD
21 refrigeration system? i
d - 2 product. ©Can you explain what happened to that
22 THE WITNESS: It is true that OHD is )
3 product?
1 the next product.
4 2. Yes, I will do so.
14 Q. When was the OHD product introduced to 5 ]
1 she markes .
17 understanding is chac it was prior 5o 2016 I I S
18 Q. It was prior to the date that wvou I _ That was the problem.
19 rejoined the VD division, visual display division?
20 L. Yes, that's correct.
MRI &
\e7/ Ex. 2029, 48:19-49:20, 51:1-9 ('740 POR at 57-58; 142 POR at 55).
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After a decade of failures, Samsung introduced the OHF products

lge What was -- what product was the COHD
17 product replaced by?
18 . As far as that particular product 1s
14 concerned, it was OHD and continued to be OHD. It's
20 just that in the midst of that, _
B _ End my understanding of the product that
22 follow OHD was the OHF.
Sung K| K|m 1 Q. When was that OHF product introduced
Samsung engineer for - o the marketo
outdoor LCD displays
3 2. Mavybe M I don't know that
4 exactly.

Ay
()

Ao,
anss
o

MRI

Ex. 2029, 52:16-53:4 ('740 POR at 58; '142 POR at 55).
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Undisputed that Samsung’s products practice the patents

SAMSUNG

Outdoor Installation Guide
OH46F OH55A OH55F OH75A OH75F OH85F
OH75A/OH75E/OH8SF
® Airinlet —mﬂ 1 m ‘
—— ‘ ‘
t%.
il trtae
% g ©Aroutlet —— (——— 0w
i~ see e
Back Side view
\/
MRI \‘.:?? Ex. 2039; Ex. 2053, 52:16-53:4 ('740 POR at 58-59, 62; '142 POR at 55-57, 60).
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Undisputed that Samsung’s products practice the patents
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Heated closed
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15

Cooled closed loop air exits the heat
exchanger, flows over the top of the electronic
display, then between front surface of the
electronic display and the “Magic Glass.”

“Magic Glass”
(purple)

\_/’.l_

Closed loop air gains heat as it passes
between the front surface of the electronic
display and the “Magic Glass™

Ex. 2024, 11 186-87; Ex. 2039 ('740 POR at 58-59, 62; '142 POR at 55-57, 60).

DEMONSTRATIVE EXHIBIT—NOT EVIDENCE
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Undisputed that MRI’s products practice the patents

Rear portion of the
Open loop ambient air flow path electronic image
(light blue in schematic). assembly (orange

in schematic).
/ \ 7

= .— 7 \\ //

ELECTRONIC DISPLAY

o : 'y L — : z _ i Electronic Components
MRI &2
a7/ Ex. 2024, 11 188-89; Ex. 2054 ('740 POR at 60; 142 POR at 58).
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Commercial Success & Willingness of Others to License MRI Patents

=  Undisputed that Samsung and MRI have achieved commercial success (Ex. 2040-2041 (Samsung); EXs.
2044-2046 (MRI))

E. Commercial Success

Samsung does not dispute that Samsung and MRI's products practice the
challenged claims and are commercially successful ® POR. 59-61. Samsung instead
argues that MRI 1s not entitled to a presumption of nexus because the products are
not coextensive with the claims. Reply. 21-22. First. almost all of the “features”™ and
“highlights™ that Samsung identifies (at 22) are. in fact. features or benefits of MRI's
invention discussed in the “740 Patent, including the cover glass with solar reduction
layer which Samsung terms “Magic Glass™ (Ex. 1001, 5:60-6:9), “slim design™ (id..
5:8-11), water and dust resistant “IP36" certification (id.. 3:25-45). and “excellent
visthality™ (1d.. 5:22-25_9:27-28). And providing “Extreme Outdoor Durability™ by

protecting against overheating 1s a key feature of the invention.

W
= LG and others have willingly licensed MRI’s patents (Exs. 2049-2050; Ex. 2051; Ex. 2052)

MRI &
\=e/ '740 Sur-Reply at 22-25; '142 Sur-Reply at 23-26.
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Copying is indicative of non-obviousness

e e e e e

Revealingly, during its development of these copycat OHF products,
Samsung performed extraordmarily detailed teardowns and analyses of | Jjjil]
products. “[Clopying the claimed invention ... 1s indicative of non-obviousness.”

Windsurfing Int’'l Inc. v. AMF, Inc., 782 F.2d 995, 1000 (Fed. Cir. 1986). A team of

Samsung engineers obtained and tore down two of JJjij products: a large format
product and a mid-sized product. Exs. 2042, 2043; see Ex. 2030 (Sungsu Lee

transcript), at 184:15-191:8; Ex. 2031 (Wunkil Lee transcript), 77:13-81:16

(discussing how Samsung disassembled [Jjjjiijrroducts and studied them in early
B Ex 2029, 139:7-16: Ex. 2042 (analyzing, specifically, the | d
I the Samsung and Jjjjoutdoor displays). Thereatter, Samsung released
these new versions of its outdoor displays, the OHF series. The OHF series
infringes the challenged claims, and are able to function outside and in full sunlight
because of their cooling system. Indeed, but for their effective cooling system,
these products would not be capable of outdoor use.

MRI &2
\ue/ 740 POR at 60-61; see '142 POR at 58-59.
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Samsung Praised MRI’s “Pioneering” Technology

e T i o -
From: Romulus Sala Stoainl[r.sstoian@samsung.com]I

Sent: 4/24/2020 10:20:27 PM
To: Bill Dunn [BDunn@mri-inc.net]
Subject: Mutual NDA

Attachments: SDSA Template - NDA - Mutual - v20190809 1033 FINAL.DOC

Bill,

Good afternoon and many thanks for taking the time talking to me.
What you've done at MRI it's impressive and unigue; | bet was not easy entering into a virgin space and then shortly

after being able to pioneer a new business model based on turnkey solutions for DOOH, raising the bar for high quality
standards.

Per our conversation, | see loads of opportunities for collaboration in the outdoor space (smart city, transit, rail, etc)
where we can embrace the MRI technology and blended in with Samsung displays. Our customers will benefit from
quality products and executions.

See attached our MNDA. Kindly review and add comments if needed too.
Thank you. Again, a real pleasure talking to you Sir.

Romulus Stoian

Director, DOOH Leader
Digital Innovation Solutions
Display B2B Team

=y —

MRI £ , ,
\m?/ Ex. 2001 ('740 POR at 65-66; '142 POR at 63).
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The real-world development of outdoor displays proves that what Samsung
now contends was obvious, was not obvious at the time.

“IW]e have found that ‘[o]bjective considerations such
as failure by others to solve the problem and copying
may often be the most probative and cogent evidence

rn

of nonobviousness’.

Volvo Penta of the Americas, LLC v. Brunswick Corp., 81 F.4th 1202, 1212 (Fed. Cir. 2013)
(quoting Advanced Display Sys. v. Kent State Univ., 212 F.3d 1272, 1285 (Fed. Cir. 2000)).

)
MRI &%
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