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That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[l any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
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The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.S.C. 552) and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Abstract of WOZ2003088125 (A3}

Embodiments relate generaily (o various thermal control featurss for slecltronic
displays. One featurs comprises a closed loop isolated gas chamber, where a first
chamber is in contact with the display surface and transfers heat betwsen the isclated
gas and the display surface. A second chamber is in gaseous communication with the
first chamber and is adapled to heat or cool the isolaiad gas and reintroduce the
isolated gas into the first chamber. Ancther feature usss consiricted convention to
facilifate the cooling of the backlight assembly for the electronic display. Another
feature usas an air curtain to further heat or cool the exterior viswing surface of the
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display. Ancther featurs uses & linear By
polarizer with an insulating gap 1o reducs ‘ i
the solar loading of the display stack and
provida insulation from the ambient air
temperatura. Another Teature uses a flud
system {o contact fluid coolant with the
display surface in order {0 cool the
display. Each of the features may be used
alone, or in combination {o provide the a7
proper operating temperature for the '
display depending on itg desired
operating environment.

g
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STSTEMA E METODO PARA CONTROLE TERMICO DE UM VISOR
ELETRONICO

Campo Técnico

As modalidades de exemplce geralmente se yeferem a
gistemas de aguecimentoc [/ regfriamento para visores
eletrbnicos.

Antecedentes da Técnica

Og visores eletrdnicos tipicamente s8c usados em
arbientes interncos com temperatura contrelada. Embora a
temperatura circundande o visor pudesse ser relativamente
egtavel (préxima da temperatura amblente}, o8 componentes
do visor podem gerar uma grande guantidade de calor. Caso
ndo removido apropriadamente, este calor poderia danificax
o visor ou encurtar sem tempo de vida. Os sistemas de
transferéncia de caloxr condutivos e convectivos
tradicionalmente tém sido usadeos para a remogdo de calcor de
componentes eletrdnicos em um visor através de tantas
paredes laterais guanto possivel do visor. Embora esses
sistemas de transferé&ncia de calor tenham desfrutado de uma
medida de sucesso noe passado, os visores eletrdnicos de
hoje em dia requerem capacidades de resfriamento (e, em
alguns cascs, um aguecimento) ainda maiores .

Os visores eletrdnicos wmodernos agora estdo sendo
usados em ambientes externces, bem como em oubtras situagdes
em gue a temperatura circundante pode se estender acima e
abaixo da temperatura ambiente. Além da transferéncia de
calor do ar circundante, a transferéncia de calor radiativa
do Sol através de uma superficie de visor també&m pode se
tornar wm fator dimportante. Em algumas aplicagles e

localizacdes, 200 Watts ou mails de poténeia através de uma
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superficie de visor como esgsa sdo comuns., Mais ainda, o
mercado estd demandando visores as vezes de alta definicdo
maiores e mais brilhantes. Com o© tamanho de visor
eletrbnico aumentado, mals calor serd absorvido a partir do
Sol e mais calor serd transmitido para os visores. Para
competir com a luz ambiente do Scl, bem como com reflexdes
circundando as superficies, os visores devem produzir mais
luz, o que também tipicamente resulita em mais calor gerado
pelo visor e/ou seu conjunto de luz traseira.

Ainda, em algumas aplicagdes, a temperatura pode cair
abaixce da temperatura ambiente. Alguns componentes de um
visor eletrdnice podem funcionar mal, ou poedem ser
permanentemente destruidos pela exposicgdo a ea3as
temperaturas baixas. Por exemplo, a performance do material
de cristal liguido em um visor de cristal liquido (LCD)
pode ser afetada por temperaturas baixas.

Sumédric das Modalidades de Exemplo

Az wmedalidades de exemplo podem conter um ou mails
reoursos de controle térmico mogtrados agui. Uma
pluralidade de recursos de controle térmico € mostrada, &
estes recurscs podem ser utilizados sozinhos ou em qualguer
combinaciic. A combinagio precisa de recursos dependeria das
necessidades de resfriamento / aguecimento em particular do
visor em guestdo, o que também dependeria do tipo de visor,
do tamanho do visor e de seu ambiente em particular. As
modalidades podem ser praticadas em gqualguer forma de visor
eletrdnico, incluinde, wmas nic limitando: LCD, dicdo
emigsor de luz (LED), dicdo emissor de luz orgénico (OLED),
vigsor de emissido de campo (FED), tubo de railos catddicos

{CRT), plasma, e visores de projegdc. Uma modalidade de
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axemplo seria praticada com visores de LED.

Um recurseo térmico se refere a um sistema de
resfriamento de gis isolado. O sistema de resfriamento de
gde preferencialmente € um lago fechado gue inclul uma
primeira clmava de gis gue compreende uma placa anterior
transparente e uma segunda c8mara de gds compreendendo um
pleno de resfriamento., A primeira cémara de gds & anterior
a e co-extensiva com a face wvisgivel do visor eletrdnico. A
placa anterior tramsparente pode ser ragulada & frente da
gsuperficie de visor eletrdnice, definindo a profundidade da
primeira clmara de gds. Um ventilador de cé&mara de
resfriamento, ou um meio eguivalente, pode estar localizado
no pleno de resfriamentec, e pode ser usado para a propulsdo
de um géas em torno do lago de cémara de resfriamento de gas
isclado. Conforme o gds atravessa a primeira clmara de gis,
ele contata a superficie de vigor eletrdnico, absorvendo o
calor da superficie de visor. Devido ac fato de o gés e as
superficies relevantes da primeira cdmara de gds serem
transparentes, a gualidade da imagem permanece excelente.
Apdés o gds ter atravessado a primeira c8@mara de gés
transparente, o gés pode ser dirigide para o plenc de
resfriamento traseiroe, onde ele & resiriado.

Um outro recursce térmico pode utilizar o sistema de
gés isolado como um dispositivo de aguecimento, ac invés ou
além de suas capacidades de resfriamento. Um gistema de
aguecimento de gds isolade também seria um sistema de lago
fechado com wma primeira clmara de gids anterior &
superficie de visor e uma segunda cimara compreendendo um
aguecimente pleno ou um resfriamento / aquecimento pleno.

Oz elementos de aquecimento podem ser posiciconados no
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pleno, de modo a se agquecer o© gas na segunda camara.
Conforme o gis &€ forgado para a primeira cé@mara, ele pods
transferir seu calor para a superficie do visor. O gés
entio pode retornar para o pleno para um outro ciclo de
agquecimento. O pleno pode funcionar como um pleno de
resfriamento apenas, um pleno de aguecimento apenas ou um
plenc de combinacfio de aguecimento / resfriamento; udo
dependendo do viscr em particular e de seu ambiente de
operacdo em particular.

Algumas modalidades poden colocar componentes
eletrénicos usados para operagdo do visor eletrdnico no
plenc da c8mara de gas isoclada. Os componentes eletrdnicos
podem incluir, mas ndo estlo limitados a: transformadores,
placas de circuito, processadores, resistores, capacitores,
baterias, motores, suprimentos de peoténeia, dispositives de
iluminacdc, fiagdo e chicotes de fiag8o, e comutadores. Se
o pleno estiver sendo utilizado como um plenc de
resfriamento, © gds de rvesiriamento no pleno ainda pode
ajudar no resfriamento dos componentes eletrdnicos, o© gue
naturalmente gerard calor durante uma operagdo. Ainda, se o
pleno estiver sendeo utilizado como uma fonte de calor para
o vigor, o calor natural dos componentes eletrdnicos também
poderd aguecer o gas no pleno, reduzindo-se a guantidade de
energlia a gual precisa ser aplicada aos elementcs ds
aquecimento.

Un polarizador linear pode ser usado em algumas
modalidades para se reduzir adicicnalmente o carregamento
solar sobre o visor eletrdnico. Este polavizador pode ser
ugado em combinagdc com a clnmara de gés isolada, ou pode

simplesmente ser posicionado anterior ac visor eletrdnico
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com um espago de isolamento entre o polarizador e o visor.
0 espag¢o de isolamento reduz a quantidade de calor gue é
trangferida entre o polarizador & o visor.

Alguns viscores eletrdnicos, tails como LCDs, por
exemplo, reguerem um conjunto de luz traseira para a
rrodugdo de uma imagem scbre a superficie de visor. Os
conjuntos de luz traseira sdo tipicamente uma fonte grande
de calor para o visor. Assim, algumas wmodalidades podem
utilizar um gistema de convecgdo constrito para
resfriamento da unidade de luz traseira para o visor. O
sistema de convecgfico restrito pode compreender uma placa de
conveccdo restrita, a gual & posiciconada em grande
proximidade com o conjunto de luz traseira, de modo a se
definir um espag¢o. O gds & forgado através do espago, de
mode a se facilitar um resgfriamento mais eficiente do
conjunte de luz traseira. Bm algumas wmodalidades, uma
parede do plenc pode constituir a placa de convecgdo
restrita.

Algumas modalidades também poden utilizar um
dispositivo de cortina de ar, o gual forg¢a o ar (aguecido
cu fric) scbre a superficie externa do conjunto de visor.

Finalmente, algumas modalidades podem usar um conjunto
de fiuido, o qual contata um fiuldo contra a superficie de
vigor, de modo a resfrid-la. O fluido peode ser uma forma
substancialmente c¢lara de fluido vresfriante, o qual &
bombeado através de uma cavidade anterior, a gqual incluil a
superficie de visor.

Breve Deascricdo dos Desenhos

Um melhor entendimento das modalidades de exemplo serd

obtido a partir de uma leitura da descrigdo detalhada a
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segulr e dos desenhos assgociados, onde caracteres de
referéncia idénticos se rveferem a partes idénticas, e nos
quais:

a FIGURA 1 & uma vista em perspectiva de uma
modalidade de exemplo em conjunto com um visor eletrdnico
de exemplo.

A FIGURA 2 & uma vista em perspectiva explodida de uma
modalidade de exemplo que mostra os componentes do sistema
de resfriamentce de gas isolado.

A FIGURA 3 é& uma vista em plano de topo de unma
modalidade de exemplo da clmara de resfriamento.

A FIGURA 4 & uma vista em perspectiva dianteira de uma
modalidade da camara de resfriamento isolada,
particularmente da superficie anterior Lransparente da
primeira cimara de gé&s.

A FIGURA 5 & uma vista em perspectiva posterior de uma
modalidade da cimara de resfriamento isclada, mostrandoe
componentes elétricos opcilonals posicionados no pleno.

A FIGURA 6 & uma vista em perspectiva posterior de uma
modalidade da cdmara de resfriamento isolada que mostra
recursos de superficie gue podem ser incluidos no plenc.

A FIGURA 7 & uma vista em plane de topo de uma
modalidade de exemplo da c@mara de resfriamento gque mostra
os recursos de superficie gue podem ser incluides no pleno,

A FIGURA 8 & uma vista em perspectiva dianteira de uma
modalidade da cémara de resfriamento isclada com médulos
termoelétricos incluidos.

A FIGURA 9 & uma vista em planc de topo de uma

modalidade de exemplo da clmara de resfriamento com mddules

termoelétricos incluidos.

SEC et al. v. MRI
SEC Exhibit 1022.0558
IPR2023-00221



193]

7/29

A FIGURA 10 & uma vista em perspectiva explodida de
uma modalidade de exemple gue mostra os compenentes do
sistema de resfriamento de gis isolado.

A FIGURA 11 & uma vista em plano de tope de uma
modalidade de exemplo da clmara de aguecimento.

A FIGURA 12 é& uma vista em perspectiva posterior de
uma modalidade da clmara de aguecimento, Jgue mostra oS
componentes elétricos e oz elementos de aguecimento
opcionais.

As FIGURAS 13 e 14 sdo vistas em secdo transversal de

modalidades de exemplo para a utilizacgdo de um polarizador

-

way com o0 slistema de gés isolade e um espage de
isolamento.

As FIGURAS 15A e 15B s8o vistas laterais de
modalidades de exemplc do sistema e vrvesfriamento de
conveccdo restrito com uma placa de convecgHo restrita.

2 PIGURA 16 & uma vista em planc de tope de uma
modalidade de exemploc em que o pleno de resfriamento &
utilizado come a placa de convecgdo rsstrita.

As FIGURAS 17A a 17C sdo vistas em secdo transversal
de modalidades em gue o plenc de resfriamento & utilizado
como a placa de convecgdo restrita.

A FIGURA 18 & uma vista em plano dianteiro de um visor
gque utiliza um dispositivo de cortina de ar.

A FIGURA 192 & uma vista em secdo transversal de um
visor gque utiliza um dispositivo de cortina de ar.

A PIGURA 20 & uma illustragfio gue mostra os componentes
para um visor resfriado a liquido.

Descricdo Detalhada

E para ser entendido que o espirito e o escopc das
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modalidades wmostradas incluem o© controle térmico de
visores, incluindo, mas ndo limitando, L{Ds. Para fing ds
explanacdo simples, as wmodalidades peodem ser descritas com
respelto aos componentes pava visores de LCD. A titulo de
5 exemplo 2 ndo a titulo de limitac8o, as modalidades podem
ser usadas em conjunto com visores selecionados dentre LCD,
diode emigsor de luz (LED), diodo emissor de luz orginico
{OLED), visor de emiss8o de campo (FED}, tubo de raiocs
catddicozs (CRT), plasma, e visores de projecdo. Mals ainda,
1¢ asz modalidades podem ser usadas com visores de ouLros
tipes, inciluinde agueles ainda nfo descobertos. EBEm
particular, & contemplado gue as wmedalidades podem ser bem
adequadas para uso com visores de OLED de tela plana de cor
plena. Ainda, & particularmente contemplado que as
15 medalidades podem ser usadas com visores de LED de alta
definicdc relativamente grandes. Embora as modalidades
descritas agqui sejam bem adeguadas para amblentes
exteriores, elas também podem ser apropriadas pava
aplicagdes em amblente internc (per exemplo, amblentes de
20 fébrica, resfriadores / congeladores, etc.), onde uma
establlidade téxmica do visor pode estar em risco.
S8istema de Resfriamento de Gas Isoclado
Conforme mostrado mna FIGURA 1, guando o visor &
exposto a elementos externcos, a temperatura dentro do visor
25 10 pode variar grandemente sem algum tipo de dispositive de
regfriamento. Como tal, o visor 10 pode ndc funcionar
apropriadamente ou pode ter um intervale de vida
grandemente reduzido. Uma luz do Sol direta &€ especialmente
problemdtica, pelo fato de causar aumentos na temperatura

30 interna do visor 10.
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Na Pigura 1, a &rea de exibigido do visor eletrdnico
mostrada inclul uma clmara de gAs estreita que &€ anterior a
e co-extensiva com a auperficie de vigor eletrlnico. O
visor wostrado também & equipado com um disgpositivo de
cortina de ar opcional 114. O dispositive de cortina de ar
114 & discutido em detalheg abalxo. Opcicnalmente, © visor
pode ter uma blindagem de reflexfo 119, para mitigacdo da
luz do Sol sobre a superficie do visor. Adicionalmente, em
ambientes extermnosg, © alojamento 70 preferencialmente & de
uma cor a qual reflete a luz do Seol.

Conforme mostrado na FIGURA 2, uma modalidade de
exemple do viscr eletrdnico 10 inclui uma cimara de
resfriamento de gds isolada 20 contida em um alojamento de
visor 70. Uma primeira cémara de gas transparente &
definida por espacgadeores 100 e pela placa dianteira
transparente 90. Uma segunda placa dianteira transparente
130 pode ser laminada & placa dianteira 20, para ajudar a
evitar uma ruptura da placa dianteira 90 e proteger o
interior do visor. A cémara de resfriamento 20 circunda uma
pilha de visor 80 e o conjunto de luz traseira assocociado
140.

O wvisor 10 pode incluir meios para o resfriamento de
um gds contido na segunda cimara de gds. Este meio pode
incluir um ou mails ventiladores 60, os guais podem ser
posicionados na base do alojamento de visor 70. Os
ventiladores 60 podem ingexiy ar de resfriamento e forgar o
ar ingerido wmais frio sobre pelo menos wuma superficie
externa de um pleno de resfriamento posterior 45. Se
desejado, um condicionador de ar (ndo mostrado) também pode

ser utilizado para resfriamento do ar o© gual contata a
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superficie externa do pleno 45. Alternativamente, os
ventiladores 60 podem simplesmente ingerir ar ambilente.

Com referdncia a4 FIGURA 3, as modalidades da clmara de
rezfriamento de gds isolado 20 podem compreender um lago
fechado, ¢ qual inclui uma primeira cimara de gés 30 & uma
segunda clmara de gds 40. A primeira clmara de gds includ
uma placa transparente 30, A gegunda camara de gés
compreende um pleno de resfriamento 45. O termo “gés
isolade” se refere ao fate de o© gds na cémara de
reafriamento de gés isolado 20 ser essencialmente isclado
do ar exterior no alojamento do viscr. Devido ao fato de a
primeira cé8mara de g&s 30 ser posicicnada em frente &
superficie de visor eletrdnico 85, o gas deve ser
substancialmente livre de péd ocu de outros contaminantes gue
poderiam afetar negativamente a imagem do visor. Um filtro
opeional (nfo mostrado) pode ser utilizado para ajudar na
prevencio de gue contaminantes e pd entrem na primeira
cémara de gds 30.

O gas isclade pode ser praticamente gualguer gés
transparente, por exemplo, ar normal, nitrogénio, hélic ou
qualguer cutro gds transparvente. O gds preferencialmente é
incolor, de mode a ndc afetar a qualidade da imagem. Mais
ainda, a cémara de vresfriamentce de g&s isolado 20 ndo
necessariamente precisa ser hermeticamente selada do ax
exterior. E suficiente que © gids na clmara seja isolado até
a extens3c em gue poeira e contaminantes ndo possam
substancialmente entrar na primeira cimara de gés.

Na configuragdo ds lago fechade mostrada na FIG. 3, a
primeira cdmara de gis 30 estd em comunicacfo gasosa com a

gsegunda cémara de gds 40. Um ventilador de ca3mara de
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resfriamento 50 pode ser provido no pleno de regfriamento
45 e utilizado para a propuls8o de gé&s em torno da cémara
de resfriamento de g&s lszolado 20. A primeira cldmara de gas
30 dinclui pelo menos um vidro dianteiro 90 montado na
frente de uma superficie de visor eletrénico 85.

Com referéncia a FIGURA 4, a placa dianteira 90 pode
ser regulada 3 frente da superficie de visor eletrdnico 85
pelog membros de espagamsntce 100. Og membrog de espagamento
100 definem a profundidade da passagem de canal estreita na
frente da superficie de visor eletrdnico 85. Os membros de
espagamento 100 poden ser independentes, ou,
alternativamente, podem ser integralis com algum outro
componente do dispositivo {(por exemplo, integral com a
placa dianteira 90). A szuperficie de visor eletrdnico 85,
os membros de espacamento 180 e a placa dianteirva 90
transparente definem uma primeira clmara de gé&s 30. A
cdmara 30 estd em comunicagdo gasosa com o plenoc 45 através
da abertura de entrada 110 e de uma abertura de saida 120.

Conforme mostrado na Fig. 2, uma superficie posterior
da primeira cdmara de gds 30 preferencialmente compreende a
superficie de visor eletrdnico &5 da pilha de visor 80.
Conforme ¢ gas isolado na primeira clmara de gés 30
atravessa o visor, ele contata a superficie de visor
gletrénico 85. O contato do gas de resfriamento diretamente
com a superficie de vwvisor eletrdnico 85 melhora a
transferéncia de calor convectivo a partir da superficie de
viscor eletrfnico 85. Em modalidades de exemplo, a
guperficie de visor eletrdnico 85 compreende a superficie
posterior da primeira cdmara de gds 30. Agsim sendo, ©

termo “superficie de visor eletrdnico” se refere &

SEC et al. v. MRI
SEC Exhibit 1022.0563
IPR2023-00221



190

20

25

30

12/29

superficie dianteira de um visor eletrdnico tipice (na
auséncia das modalidades mostradas aqui}.

Em uma wmodalidade de exemplo, a superficie de visor
eletyrbnico 85, a placa dianteira 90 e uma segunda placa
dianteira opcional 130 podem ser compreendidas por um
substrato de vidro. Contudo, nem a superficie de visor nem
a placa dianteira transparente 90, nem a segunda placa
dianteira transparente opcional 130 precisam ser
necagsariamente de vidre. Assim, o termo “vidro” pode ser
usado agui de forma intercambidvel com ¢ termo placa, mas
um material de vidro n8o é reguerido de forma alguma.
Ainda, a superficie de visor eletrdnico 85 ndo tem gue
compreender a parede de superficie posterior do
compartimento de gés dianteiro 30. Uma placa adicional pode
ser usada. Contudo, pela utilizacgio da superficie de visor
eletrénico 85 como a parede de supsrficie posterior do
compartimento de gds 30, pode haver menos superficies
sujeitas a um impacto da luz visivel viajando através do
visor. Mals ainda, o dispositivo seri mails leve e mais
barato para o fabricante.

Embora a modalidade mostrada utilize a superficie de
visor eletrdnico 85, certas modificacdes e/ou revestimentos
(por exemplo, revestimentos anti-refletivos) podem sex
adicionados & superficie de visor eletrdnico 85 ou a ocutros
componentes do sistema, de modo a se acomodar © 2 gas
resfriante ou para a melhoria da performance otica do
dispositivo. Na modalidade mostrada, a superficie de visor
eletrfnico 85 pode ser a placa de vidre dianteira de uma
pilha de visor de cristal liguido {LCD} . Contudo,

praticamente gqualguer superficie de visor pode ser adeguada
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para as modalidades do presente sistema de resfriamento.
Embora ndo reguerido, € preferivel permitir gue o gds de
regfriamento na primeira c8mara de g&s 30 contate a
auperficie de visgor eletrdnico 85 diretamente. Desta forma,
a transferéncia convectiva de calor dos componentes de
visor para o gés circulante pode ser maximizada.

Com referéncia & Flg. 4, a placa dJdianteira 90 da
primeira caémara de gés 30 & transparente e & posicionada
anterior &4 superficie de visor eletrdnico 85. As setas
mostradas representam o movimento do gés isclade através da
primeira cimara de gds 30. Conforme mostrade, o gas isolado
atravessa a primeira clmara de gas 30 em uma diregdo
horizontal. Embora © sistema de resfriamento 20 possa sey
projetado para mover © gas em uma divecdo horizeontal ou uma
vertical, & preferivel propelir ¢ gids em uma direcdo
herizontal., Desta forma, se poeira ou contaminantes
realmente sentrarem na primeira cémara de gds 30, eles
tenderdo a cair para o fundo da cé@mara 30 fora da drea
visivel do wvisor. O sistema pode mover ¢© ar da esguerda
para a direita ouw, alternativamente, da direita para a
esquerda. Apds © gds atravessar a primeira cémara de gés
310, ele sai através da abertura de saida 120. A abertura de
saida 120 define a Jjungdc de entrada no plenc e
resfriamento traseiro 45.

A FIGURA 5 mostra um esquema do pleno de resfriamento
(ilustrade como transparente para explanacdo). Um ou mais
ventiladores 50 no plenc podem prover a forga necesgsdria
para se mover o gés isoclado através da clmara de
resfriamento de gés igclado. Ao passo gque a primeira cémara

de gds 30 fol projetada parva coletar calor a partir da
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superficie 85 dc viscr, a ssgunda cdmara de gés 40 &
projetada para extracidc do calor do gds e remogdo do caloxr
da cémara de resfriamento 20. A segunda clmara 40 pode ter
varios contornos e recurscs para a acomodagdo das
egtruturas inteynas em uma dada aplicacdo de visor
eletrénico.

Se desejado, vaAricos componentes sletrbnicos 200 podem
ser posicionados em gualguer lugar por toda a segunda
cémara de gé@s 40. Os componentes eletrdnicos 200 poden
incluir, mas nfc estdo limitados a: transformadores, placas
de circuito, processadores, regsistores, capacitores,
baterias, motores, suprimentos de poténcia, digpositivos de
iluminacdo, fiag83c e chicotes de fiagdo, e comutadores.
Estes componentes podem ser montados diretamente nas
paredes da c8mara ou suportados em hastes ou colunas 209.
Assim, o plenc de resfriamente pode ser proietadce ndo
apenag para extralr calor da primeira cBmara de gds 30, mas
também para resfriamento destes varios componentes
eletrdnicos  200. (Adicionalmente, conforme  discutido
abaixce, 82 o sistema de g8s isclade for usado para
agquecimento do visor, o©os componentes eletrdnicos poderio
ajudar no aguecimento do gds isolado.)

Com referéBncia, agora, &8s FIGURAS 6§ e 7, varios
recursos de superficie 150 podem ser adicionados para
melhoria da dissipacdc de calor do pleno 45. Estes recursos
de superficie 130 provéem wmais &drea superficial para a
irradiagdo de calor a partir do gds na segunda clmara de
gés 40. Bstes vrecursos 150 podem ser posicionados em
numerosas localizagdes na superficie do pleno 45.

Com referéncia, agora, &s FIGURAS 8 = §, um ou mails
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mddulos termoelétricos 160 podem ser posicionados em pelo
mencs uma superficie do pleno 45, para regfriamento
adicional do gas contido na segunda clmara de gds 40. Os
médulos termoelétricos 160 poden sey usados
independentemente ou em conjuntoe com os  recursos de
superficie 150. Alternativamente, os mddulos termoelétricos
160 podem ser usados para aguecimento do gas ne pleno se o
sistema de gé&s isclado for utilizado para aguecimento de um
visor em um ambiente frio.

A FIGURA 10 mostra um nétodce de exemplo para remogdo
de calor no gé&s contido no pleno posterior 45. O ventilador
60 pode ser posiciconado para inferir ar e scprar aguele ar
através das superficies anterior e posterior do pleno 45.
Novamente, o ventilador 60 pode ingerir ar condicionado
para o alojamento de viscr 70 ocu pode simplesmente inferir
ar do ambiente circundante., Mais ainda, nesta configuragdo,
o wventilador 60 também pode forgar o ar diante dos
componentes gue geram calor do visor eletrdnico {por
exemplo, a pilha de visor 80 e o conjunto de luz traseira
140) para melhoria adicional da capacidade de resfriamento
do visor inteiro. Deve ser notado gue esta wmodalidade pode
ser combinada com © método de resfriamento de convecgdo
restrita discutide em detalhes abaixe. 0 ar de exaustio
aguecido pode salr através de uma ou mais aberturas 179
localizadas no alojamento de visor 70.

Sistema de Agquecimento de Gis Isolado

Conforme mencicnado acima, o sistema de gds isolado
pode ser utilizado também para aguecer o visgor eletrdnico.
Com referéncia &s FIGURAS 11 e 12, os elementos de

aquecimente 220 podem estar localizados na segunda cémara
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de

e}

&s 40 e operar para © aguecimente do gas conforme ele
passar através da segunda cl@mara de gds 40. Estes elementos
de aguecimento podem sger gualgquer um dos elementos de
aguecimento  mails comumente disponiveis ou mddulos

termoelétricos. Muitas vezes, agtes alementos sio

n

implesmente um material o gual contém uma resisténcia
2l e, assim, gerva calor guando uma corrente
flui através dele. Oz elementos de aquecimento podem ser,
mas ndc estio limitadeos a gualguer um dos seguintsg: £io ou
fita de niguel-cromo, trilhas de metal / cerdmica impressas
com tela depositadas sobre placag de metal isclado com
cerémica {geralmente aco}, CalRod {tipicamente, uma bobina
fina de fio de niguel-cromo em um aglutinante de cerimica,
selada dentro de uma carcaca de metal tenaz), ldmpada de
calor, e coeficiente térmico positivo (PTC) de cerfmica de
resizténcia.

Conforme discutido acima, o plenc 4% pode conter
componentes elétricos 200, os guais acionam e controlam o
visor eletrdnico. 0Os componentes elétricos podem ser
qualguer um dos seguintes: transformadores,
microprocessadores, placas de circuito impresso,
suprimentos de poténeia, resistorves, capacitores, motores,
chicotes de fiac8o e conectores. As conexfes elé@tricas para
og componsntes elétricos 200 podem passar através de uma
parede do plenc 45. 0Os componentes elétricos 200 podem
estar leocalizados em gualquer lugar no pleno 45. Os
componentes elétyricos 200 podem ser montados na superficie
posteriocr ou anterior do pleno e podem ser montados
diretamente gobre a superficie do plenc ou podem ser

suspenscs por colunas de montagem, de modo que o gds possa
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passar em torno do componente.

Enquanto © visor estd operaclional, o sistema de
regfriamento de gés isolado pode passar continuamente.
Contudo, se desejado, um sensoy de temperatura (ndo
mostrado} e um comutador (ndo mostrado) podem sex
incorporados no visor eletrfnico. Assinm, um termostato pode
ser usado para detectar guando Cemperaturas atingliram um
valor de limite predeterminadc e o sistema de gis iscolado
pode ser seletivamente engajado gquando a temperatura no
visor atingir um valcor predeterminado. Os  limites
predeterminados de temperatura podem ger selecionados, € o
sistema pode ser configurado para agquecimento, vesfriamento
ou ambos aguecimento e resfriamento do visor, para se
manter vantajosamente ¢ visor em uma faixa de tenperatura
aceitdvel.

Polarizador Linear com Espage isclante Opcional

A FIGURA 13 &€ uma vista em sec¢fo transversal de uma
cutra nodalidade de exemplo para um outre recurso de
controle térmico. No arranjo mostrado, a placa dianteira 90
e uma segunda placa dianteira 130 pode ser compreendida por
vidro e podem ser laminadas em conjuntco. Os primeirc e
segqundo painéis dianteiros 130 e 90 podem ser fixados um no
outro com uma camada de adesive Stico de indice combinado
201 para a formagdo de uma unidade de vidro dianteirc 206.
A pilha de visor 80 pode compreender um conjunto de cristal
liguido 212 interposto entre um polarizador dianteiroc 216 e
um polarizador traseiro 214. BEm outras modalidades, a pilha
de visor 80 pode ser gualguer outro tipo de montagem para
gqualguer outro tipo de visor eletvbnico. 0 espago entre a

pilha de visor 80 e a unidade de vidro dianteira 206 define
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um espago isolante 300, O espag¢o isolante 300 serve para a
separacdo térmica da unidade de wvidro dianteira 206 da
pilha de LCD 80. Esta separacdo térmica localiza o calor na
unidade de vidro dianteira, ao invés de permitir um
carregamento zolar da pilha de LCD. Se usado em combinagdo
com o sistema de gds isclado, o espag¢o isolante 300 pode
compreender a primeira clmara de gé&s 30. Em outras
modalidades, o© espago isolante 300 pode ser usado sem ©
sistema de gé&s isolado simplesmente como uma camada de
isolamente a partir de ar ambiente, bem como  um
carregamento solar,

0 segundo painel dianteirc pode ter uma primeira
superficie 202 e uma segunda superficie 208. A primeira
superficie 202 pode ser exposta aos elementos, enguanto a
segunda superficie 208 pode ser fixada & primeira placa
dianteira 90 pelo adesivo 6tico de indice combinado 201. A
primeira placa dianteira 20 pode ter uma terceira
gsuperficie 208 e uma guarta superficie 204. A terceira
superficie 209 pode ser fixada & segunda placa dianteira
130 pelo adesivo 6tico de indice combinado 201, snquanto a
gquarta superficie pode ser diretamente adjacente ao espago
isclante 300. Em algumas modalidades, para diminuig¢8o do
carregamento solar da pilha de wvisor 80 e wmelhoria da
gqualidade da imagem visivel, um revestimentce anti-refletive
pode ser aplicado & primeira superficie 202 e & gquarta
superficie 204. Em outras modalidades, o revestimento anti-
refletiveo pode ger aplicade a pelc menos uma dentre a
primeira, a segunda, a terceira ou a guarta superficie 202,
208, 209 e 204, respectivamente.

A FIGURA 14 & uma vista em se¢do transversal de uma
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outra modalidade de exemplc da unidade de vidro dianteira
206. No arranjo mostrado, a unidade de vidro dianteira 206
compreende uma segunda placa dianteira 130, uma camada de
adesive &tico de indice combinado 201, um polarizador
linear 400, e uma primeira placa dianteivxa 3%0. O
polarizador linear 400 pode ser ligado a pelo mencs uma

dentre as primeira, segunda, terceira e guarta superficies

o8

02, 208, 209 & 204, respectivamente. O pclarizador linear
400 pode ser alinhado com o peolavizador dianteiro 209
encontrade na pilha de LCD 85. A inclus8co de um peolarizador
linear 400 na unidade de vidro dianteira 206 diminui mais a
carga solar sobre a pilha de visor 80. A redugdo do
carregamento solar pode reduzir significativamente a
temperatura inicial do wisor eletrénice. O polarizador
linear 300 também pode causar uma vredugldo na reflexdo
especular da unidade de vidro dianteira 206 e da pilha de
visor 80. Conforme discutido acima, se usado em combinacdo
com © sistema de gds isolado, o espago i1lsclante 300 pode
compraender a primeira cdmara de gds 30. Em outras
modalidades, o espago isolante 300 pode ger usado sem ©
sistema de gds Iisolade simplesmente como uma camada de
isolamento a partir do ar ambiente, bem como  um
carregamento solar. Novamente, deve ser notado que a pilha
de vigor 80 pode ser uma pilha de LCD, mas também pcde serx
gualgquer outro tipo de visor eletrdnico.

Também deve ger notado gue a segunda placa dianteira
130 nio & reguerida. As modalidades podem utilizaxr apenas a
primeira placa dianteira 90 com um polarizador linear
afixado & superficie posterior ou anterior da placa

dianteira 90. Uma camada anti-vefletiva também pode sex
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afixada & superficie antericor ou posterior da placa
dianteira 20. A placa dianteira 9¢ pode ser revenida para
uma resisténeia adicional, caso ss& usze apenas a placa
dianteira 90 sem a segunda placa dianteira 130.
5 Convecgdc Restrita
Alguns tipos de visores eletrfnicos reguerem um
conjunto de luz traseira, de modo a gerarem uma imagem
sobre uma tela visivel. Os LCDs s8o um tipo de visor gue
requer wn conjunte de luz traseira. Outros tipos de
10 visores, tais como visores de plasma e OLEDs, nfdo rsquerem
um conjunto de luz traseira, j& gque eles geram luz por si
mesmos. Contudo, estes tipos de visores ainda geram uma
qguantidade significativa de calor. Assim, na descrigédo
precedente, © sistema de convecgdo restrita serd descrito
15 com regpeito a um conjunto de luz traseira, mas deve sger
netade gque as modalidades podem ser praticadas com outros
tipos de visores. Portanto, quando uma luz traseira ou
conjuntos de luz traseira sdo discutidos, estes conjuntos
também poderiam ser as superiicies traseiras de outros
20 visores gerando calor, & o sistema de convecgdco restrita
facilitaria um resfriamento mais eficiente destes visores
alternativos. Também deve ser notadc que as Figuras 15A a
15B e as Figuras 17A a 17C ndo sgi3c necessariamente
desenhadas em escala. A relagdo entre os elementos pode ser
25 exagerada pava fins explanatdrios.
A FIGURA 15A mostya uma vista em segio transversal da
luz traseira 140 com a placa de convecgdo restrita 300, o
espace entre os dols recursos defininde um espago estreito

Az dimensfes do espace podem variar, dependendo de

W

0

wn

3¢  varios fatores, incluinde o tamanho do visor, suas
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condicBes de operagdo, o tipo de conjunto de luz traseira e
geu material de esupesrficie posterior, e o nimerc e a
poténcia aplicada aos vArios ventiladores de convecgio
restrita., Algumas modalidades de exemplo podem utilizar umas
distdncia de espago de aproximadamente 0,635 a 8,89 om
{0,25 a 3,5 polegadas). Outras modalidades podem utilizar
um espaco ligeiramente malor. Fol descoberto que foxgar ©
ar através deste espago 305 aumenta a capacidade ds
resfriamento da luz traseiva 140. Um ou mals ventiladores
de convecgdo restrita 310 podem ser usados para se puxar o©
ar através do espage 305. A FIGURA 15B mostra uma vista em
secdo transversal de uma outra modalidade para o sistema de
convecgdo restrita, onde um ou mais ventiladores de
convecgdo restrita 310 empurram o ar através do espacgo 305.

A FIGURA 16 mostra uma vista de topo do sistema de gis
isolado, conforme discutido acima. A linha de seqgdo
transversal 17-17 & wmostrada passando através do sistema de
gés isolado.

As FIGURAS 17A a 17C mostram vistas em sec¢do
trangsversal da segdo 17-17 gue € mostrada na Figura 16. Com
referéncia, primeiramente, a Figura 17A, em diregdo A
dianteira do visor estd a primeira c8mara de gds 30, a gual
ze confina contra o visor eletrdnico 80. Anterior &
primeira c8mara de gas 30 esté& a placa dianteira 90. Em
direcdo 4 traseira do visor, a luz traseira 140 &
posicionada em grande proximidade com a segunda cémara de
gas 40. Neste arranjo, a parvede externa da segunda cldmara
de géds 40 pode funcicnar come a placa ds convecgio
restrita. Esta modalidade ndo utiliza um ventilador de

conveccdo restrita, mas, ao invés disso, usa ¢ ventilador
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50, o qual ingerird ar a paritir do exterior do alojamento
de visor e o forcgard sobre as superficies da segunda cémara
de gids 40. Conforme citado acima, este ar pode simplesmente
ger o ar ambiente ou, alternativamente, este avr pode viy de
uma unidade de condicionamento (ndc mostrada). Para
facilitacdo do fluxo de ar entre a luz traseira 140 e a
camara de resfriamento 40, um dispositivo de gula 320 pode
ser usado.

Com referéneia, agora, & Figura 178, a c¢émara de
resfriamentoc 40 contém um recurso de guia 41, o gual &
usade em combinagfio com o dispositive de guia 320 para
facilitar o fluxco de ar entre a luz traseira e a cidmara de
resfriamento. A Figura 17C mostra uma outra modalidade,
onde o ventilador externc 60 e o ventilador de convecgdo
regtyita 310 s8o usades. Esta modalidade também poderia
utilizar uma versfo dos dispositivos de guia mostrados nas
Figuras 172 e 17B.

A 1luz traseira 140 pode compreendsr uma placa de
cireuito impresso {PCB) com uma pluralidade de luzes
montadas nco lado voltado para o visor eletrdnico 80. As
luzes na luz traseira podem ser qualqgquer uma das seguintes:
LEDs, dicdos emigsores de luz orgdnicos (OLEDg), visor de
emissdo de campo (FED), polimexro emissor de luz (LEP), ou
luzez de eletroluminescéncia organicas (0OBL). Bm uma
modalidade de exemplo, a luz traseira 140 de modo ideal
teria um nivel baixo de registéncia téymica entre o lade
voltado para o visor elstrdnico 80 e o lado voltado para a
segunda cldmara de gds. Para a realizaclc deste nivel baixo
de yesistBpeia térmica, a luz traseira 140 pode ser

construida usandco-se a tecnologia de placa de circuite
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impresso (PCB) para a transferéncia adicional de calor para
longe das luzes. A superficie traselra da luz traseira 140
também pode ser metdlica, cu  algum outrce material
termicamente condutive, para melhoria adicional das
propriedades de transferéncia de calor convective. A
superficie pode mesmo ter uma pluralidade de recursocos de
superficie, tais como aletas, para a melhoria adicional das
propriedades de transferéncia de calor convectivo., O
ventilador convectivo restritivo 310 ent8oc pode enviar o axy
aguecido para fora de uma exaustdo 179% {(mostrada na Figura
2}, de modo que possa salr do alojamentc de visor
inteiramente.

Enguante o visor estd& operacicnal, o ventilador
externo €0 e o ventilador de convecgdo restritiva 310 podem
funcionar continuamente. Conktudo, se desejade, um sensor de
temperatura (nfdo mostrado) e um comutador (ndo mostrado)
podem ser incorporados no visor eletrdnico. Este termostato
efetivo pode ser usado para se detsctar guandoe temperaturas
atingiram um valor de limite predeterminado. Em um caso
como esse, os varios ventiladores podem ser seletivamente
engajados, quando a temperatura no visor atingir um valor
predeterminadc. ©Os limites predeterminadeos podem ser
selecicnados e o© sistema pode ser configurado com um
termosgtate (ndo mostrado) para vantajosamente se manter o
visor em uma faiza de temperatura aceitdvel. Isto pouparia
custes de energia, bem come © tempo de vida Gril dos
dispositivos.

Cortina de Ar
Além dos vérios recurses de controle  térmico

discutidos acima, um dispositive de cortina de ar também
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pode sexr usado. O dispesitive de cortinag de ar pode ser
ugado sozinho ou em combinagdo com gualgquer um dos outros
recursos de controle térmico discutidos acima.

A FIGURA 18 mostra um visor eletrdnico 10, gue tem um
alojamento 70 & uma placa dianteira 90. Os defletores de ar
114 para a cortina de ar podem ser vistos como uma linha
interrompida na figura. A linha de segdoc transversal 19-18
também pode ser vista nesta figura.

A FIGURA 19 mostra a vista em gegdc transversal a
partir da linha 19-1% mostrada na Figura 18. Esta figura
mostra a circulagdio de ar através do alojamento 70, guando
os ventiladores 60 =8¢ atuados. Conforme discutido acima,
os ventiladores 60 ingerem ary para © alojamento 70 através
da entrada 51. Este ar pode ger o ar ambiente, ou,
alternativamente, pode ser ¢ ar condicionado. O fluxo de ax
ingerido & mostrado como a seta 111. Uma vez no interior do
alojamento de viser 70, o ar pede flulr para cima ao longo
da meta de fluxo 121i. Este ar pode ser utilizado com
qualqguer um dos recursces de controle térmico mencionado.
Por exemplo, este ar pode ser usade para resfriamentce do
gds isolado na segunda cémara {(plenc), ou pode ser usado
com © glstema de convecgdo restrita descrite acima.

Para fins explicativos, os detalhes dos componentes
internos do visor foram omitideos desta figura, e apenas uma
cavidade 61 é mostrada. Deve ser notadc gue a cortina de arx
pode sger praticada com gqualguer tipo de visor eletrfnico e
com gualquer combinagdo dos recurscos de controle térmico
descritos acima. Varios recursos internos (ndo mostrados)
podem ser colocados na cavidade 61 para direcionamento do

ar para os defletores 114. C ar ingerido pode continuar

SEC et al. v. MRI
SEC Exhibit 1022.0576
IPR2023-00221



25/29

através da cavidade 61 ao longo da seta 121, até atingir os
defletores 114, o8 guais podem dirigir o ar contra a
superficie de visor externa. Esta superficie externa pode
ger a primeira placa dianteira 90 ou, alternativamente,
qualguer uma das placas dianteiras adicionais as quails s#o
descritas em detalhes acima {por exemplo, a segunda placa
dianteira 13¢).

Agsim, a cortina de ar pode ser usada como uma
exaustidc para ¢ resfriamento de componentes internos do
vigor. Alternativamente, o© ar fric da cortina de ar pode
gser usado para resfriamento adicional da superficie externa
dianteir do wvisor, a qgual pode ser submetida a um
carregamento solar sgignificativo ou uma transferénceia de
calor do ar guente ambiente,

Sistema de Resfriamento de Fluido

A FIGURA 20 &€ um esguema explicative de um outro
recurso de controle térmico. Conforme pode ser apreciado a
partir do desenho, o sistema de regfriamento 22 inclui
varios componentes am comunicagdo de fluido.
Preferencialmente, isto pode ser realizado pela conexdo dos
componentes com uma série de tubos ou canos (ilustrados
conceitualmente como linhas pontilhadas). Os componentes do
sistema de resfriamento 22 incluem um  tanque de
reservatdrio 37, uma bomba 47 & uma cdmara de resfriamento
4 em comunicagdo de fluido. Preferencialmente, ¢ sistema
também inclui um £iltre 83 e um radiador 72, também em
comunicacdo de fiuido. Opcionalmente, o sistema também pode
incluir uma unidade de ventilador %4. Contudo, a unidade de
ventiladox opcional preferencialmente nio esté em

comunicagdco de fluido com os outros componentes.
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0 tanque de reservatdric 37 mantém o volume primirio
de fluide resfriante e prové uma d&drea superficial para a
conducdo de calor para longe do fluido, enguantc ele estd
contido no tangue 37. O tangue tem pelo menos duas
aherturas, uma janela de saida 13 e uma janela de retorno
14. Opcionalmente, o tangue de reservatdrio inclul uma
janela de ventilagdoc 66. A bomba 47 faz com gue o fluido
resfriante se mova através do sistema 22. Conforme pode ser
apreciado por agueles versados na técnica, a bomba 47 pode
esta localizada em varias localizacdes ao longe do
percurso de fluido resfriante com resultados adequados.
Contudo, de mede a se minimizar uma curvatura de placas 44
e 128, & preferivel posicionar a bomba 47 apds a climara de
regsfriamento 4, de modo que a bowmba realmente puxe o
resfriante liquide a partir do fundo até ¢ topo da cd@mara
de resfriamento 4. Se a bowba for assim posicionada, ©
engajamento da bomba criard uma &xea de baixa pressfo no
tope da camara de vesfriamento 4. Desta forma, o f£luido
fiul através da cémara de resfriamento 4 de acordo com as

=

getas. Devido & “natureza escorregadia” de certoes £luidos
resfriantes, a bomba 47 preferencialmente & uma bomba de
deslocamento positivo.

De modo a se criar o fluxo de £fluido resfriante
atravésg da clmara de resfriamento, uma linha by-pass com
uma valvula 634 pode ser provida. A linha de by-pass prové
uma rota de by-pass parva o fluido resfriante se desviar da
clmara de resfriamento 4. A valvula 634 & adaptada para
facilitar o controle sobre a guantidade de fluide
resfriante desviado pela linha de by-pass. A linha de by-

pass e a vdlvula 634 permitem que uma porg¢do predeterminada
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do fluido resfriante seja desviada a partir do fluxo
dirigido para a cémara de resfriamento 4 e, desse modo,
facilitar o controle sobre a vaz#ico através da cémara de
reafriamento em si. Desta forma, a vazio através da cimara
de resfriamento pode ser regulada.

Conforme alguém versado na técnica apreciard, outros
métodos e dispositivos também podem ser usados para a
regulagem do fluxo atvavés da clmara de resfriamento. Por
exemplo, o© tamanho e a velocidads de bomba da bomba 47
podem gexr otimizados PARra uma dada aplicagédo.
Alternativamente, uma bomba de velocidade varidvel também
pode ser usada. Preferencialmente, a bomba de velocidade
varidvel pode estar em comunicagdc elétrica com pelo menos
um trangdutor de pressio (nfo mostrado). Preferencialmente,
um transdutor de pressfc pode ser posicionado a montante da
cédmara de resfriamento 4, e um outrce transdutor de pressio
pode ser posicionado a jusante da c8mara de rvesfriamento 4.
& informagdo de pressidoc provida por pelo menos  um
transdutor de pressio pode ser utilizada para a regulagem
da velocidade de operagio da bomba de velocidade varidvel.
Dessa forma, & vazdc através da clmara de resfriamento 4
pode ser ajustada para manutencdo de pressdes apropriadas
no digpositivo. A manutengdo de pressdes apropriadasz na

camara de resfriamento 4 &€ importante para prevengdo de uma
deformagdo ou de uma ruptura do vidro do visor.

Um filtro cpcional 83 pode ser adicionado para remogdo
de uma contaminagio no fluido. Preferencialmente, L
radiador 72 ¢ uma unidade de ventiladeor 24 também podem ser

incluidas para a provisdo de uma estabilidade térmica ainda

maior. Opcionalmente, uma torneira (nfdo mostrada) pode sex
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provida, para a facilitac8o do processo de enchimento e
egvaziamento do fluldo resfriante do sistema.

Em operagdo, o fluido sai do tangue de yesexrvatdrio 37
a partir de uma djanela de saida 13 a gqual pode estar
localizada nco tangque 37. No seu caminho até a cémara de
resfriamento 4, o fluido passa através do £iltro opcional
83. A partir do filtro 83, o fluido em seguida entra na
cdmara de resfriamento 4 através da entrada 58 de coletor
59. O resfriamento de fluldo viaja para cima através do
compartimento de fluide da cémara de resfriamentc 4 na
diregdc indicada (linhas tracejadas). O fluido resfriante
sai da cimara de resfriamento 4 através da saida 9% do
coletor superior 60. Preferencialmente, o f£luido entdo &
recebido por um radiadox opcional 72. Enguanto viaija
através do radiador copcional 72, uma unidade de ventilador
opcicnal %4 pode forgar o ar diante do radiador 72 para
ajudar na transferéncia de calor para longe do f£luido
resfriante. A bomba 47, a Jqual pode ser posicicnada apds ©
radiador 72, pode puxar o fluide em dirvec¢do ao tangue de
reservatdrio. O fluldo & recebido no tangue de reservatdric
37 através da janela de retorno 14. Preferencialmente, a
jansla de retorno 14 pode ser disposta em uma localizagdo
que seja relativamente distante da janela de saida 13, de
modo a se permitir ao fluide retornande a oportunidade
méxima de se resfriar, antes de salr do tangue de
reservatdrio 37 através da janela 13.

Se desejado, as unidades de wventilador podem estar
localizadas na base do alojamento 75 imediatamente atrds da
cdmara de resfriamente 4 de wvisor 15. Az unidades de

ventilador podem prover um f£luxo laminar de ar atvavés do
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interior do alcjamento 75. Preferencialmente, o fluxo de ar
pode ser dirigido através de pelo menos uma superficie
externa do tangue de reservatdrio 37. Conforme descrito
acima, o fluxo de exaustdo de ar finalmente pode ser
redirecionado para a superficie de cémara de resfriamento
44 por meic de um sistema de cortina de ar cpcional 114.

Se desejado, um sensor de temperatura (ndo mostradeo) e
um comutador (ndo meostrado) podem ser ilncorporados no visor
eletrdnico. O sensor de temperatura poede ser usade para se
detectar quando as temperaturas atingiram um valor de
limite predeterminado. Em um casc comoe esse, a bomba pode
gser szeletivamente engajada, quando a tempevatura no visor
chegar a urm valor predeterminado. Cs limites
predeterminados podem sex selecionados & © sistema pode ser
configurade com um termostate (ndo mostrado) para
vantajosamente se manter o visor em uma temperatura
relativamente constante, ou pelo mencs em uma faixa de
temperaturas aceitdvels. Alternativamente, para se evitar a
necessidade de um termostato, a bomba 47 pode rodar
continuamente, gquando o vizoxr eletrdnico eastiver

operacional.
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REIVINDICAGOES

jend

. Sistema de controle térmico para um visor
eletrdénico (10) que tem uma pilha de visor eletrdnico (80)
com uma superficie de visor (83) e um conjunto de luz

5 traseira (140), o sistema caracterizado pelo fato de

uma primeira cémara de gas (30) posicionada anterior a

superficie de visor eletrdnico (85) da pilha de visor
eletrdnico (80), a referida primeira cémara de gas (30) tendo
10 uma entrada (110), uma saida (120) e uma superficis externa

em comunicacido gasosa

=
15 eletrdénice (80), a referida segunda cémara de gas (40) tendo
superficies anteriores e posteriores externas;

urm ou mals ventiladores de cémara (50) na referida

segunda cémara de gas (40) e configurados para propulsio do

gds em torno das primeira e s

um  ou mais ventiladores (60; 310) posicionados e
configurados para forgarem o ar externo entre a pilha de

viscr {(80) e a superficie anterior na segunda cdmara de gas

25 Z. Sistema, de acordo com & reivindicacdo i,

pelo fato de gue o um ou mais

&

caracterizado

(60; 310) empurram ar entre a pilha de wviscr (80) e a
.

superficie anterior da segunda cldmara de gés (40).

3. Sistemsa, de acordo com a reivindicacdo 1,

w
O

caracterizado pelo fato de que um ou mais dos componentes
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eletrdnicos (200} para operacio do pilha de visor eletrdnico
(80}, esta(dc) contido({s) na referida segunda cimara de gés

4, Sistema, de acordo com  a reivindicacéoc ‘

L

5 caracterizade pelo fato de ainda compreender um ou mais

[

recursos de superficile (150) em uma superficie externa da

segunda cdmara de gés.

¢
(@3]

. Sistema, de accrdo core a reivindicacéo 1,

caracterizado pelo fato de ainda compreender um meioc para

10 agquecimento de gads o qual estd contido na segunda

gas (40).

de acordo com a reivindicacdce 5

caracterizadeo pelio fatoe de

agquecimente de gas,

o gual sstd contido na segunda clmara de

15 gds (40) compreender um ou mails mentos de agquecimento

20) localizados na segunda camara de gés (40).
7. Sistema, de acordo com & reivindicacgédo

caracterizado pelo fato de gue uma superficie externa da

segunda clmara de gas {(40) estid posicilonada em gran

20  proximidade com o conjunto de luz traseira (140), o espaco

entre ¢ conjunto de (140} e a superficie externa
anterior da segunda cémara de gas (40} defininde um espaco

(305), e o um ou mals ventiladores (60), (310) forcando o ar

do referido espago (305).
25 8. Sistema, de acordo com gqualguer uma das

reivindicacdes 1, 2, 3, 4 ou 7, caracterizado pelo fato de

inda compreender um dispesitive de cortina de ar {(114)

1)

adaptado para forcar ¢ ar através da superficie externa da

referida primeira cdmara de gdas (30).
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9. Sistema, de acordo com qualquer uma das

reivindicacdes

e
~
>
~
w
~

4, 7 ou 8, caracterizado pelo fato

de ainda compreender um polarizador linear (216} posicionado

antericr a referida primelira cdmara de gas (30).
5 10, Sistema, de acordo com qualqguer uma das

Ses 1, 2, 3, 4, 5, &, 7, 8 ou 9, garacterizado

pelo fato de gue o um ou mais ventiladores ({60), (138) sio
posicionados e configurados para puxar ar externc entre a
pilha de wvisor (80} e a superficie externa anterior da
10 segunda clmara de gas {(40).

. Sistema, de acoxrdo com qualguer ura das

1

reivindicacdes 1, 2, 3, 4, 5, ¢, 7, 8, 9 ou 10, caracterizads

pelc fate de gue o um

posicicnados e configurados para empurrar ar externo entre

15 a pilha de visor (80) & a superficie da
segunda cdmara de gas {40).

12. Sistema, de acordo com uma das reivindicacdes 1, 2,

3, 4, 7, €, 9, 10 ou 11, caracterizado pelo fato de que o ar

externo & condicionado antes de ser forgado entre a pilha de

—

20 visor (80) e a superficie externa anterior da segunda cdmara

N

i3. Visor eletrdnico control

A

e} termicamente,

caracterizade pelo fato de compreendsr:

uma pilha de visor (8BO);

25 um conjunte de 0} posicionado posterior
a referida pilha rénico (80) e tendo uma

superficie posterior;

ura placa de conveccgdc restri {(300) em grande

z

proximidade com a superficie po

[G]

Pas
i

rior do referido conjunto

o

E.u

30 de luz traseira (140), o espaco entre a placa de conveccldo
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-

restrita (300) e a superficie posterior do conjunto de luz

traseira (1

Y
A
]

definindec um espaco H
um ou mails ventiladores de conveccdo restrita (60),

(130) adaptados para aspirarem ar externo através do referido

uma primelr placa de vidro anti-refletivo (90)

=

posicionada anterior & referida pilha de visor (80}, o espaco

entre a referida primeira placa de vidro anti-refletivoe (90)

=

e a referida pilha de wvisor (80) definindoc um espaco de

10 isolamento (300);

teo

um pol

referida p

urma segunda placa de vidro

15 refletivo (80).

{u

14 Viaor e aconrda ~ 5 reivindicacio
14, V1sor, ae acordo com & reivindicacédc

[
w
~

o fato de ainda compreender:

um dispositivo de cortina de ar (114) adaptado para

forcar o ar sobre a segunda placa de vidro anti-refletivo

15. Visor, de acordo com gualgquer uma das reivindicacdes

(@4

13 ou 14, caracterizadeo pelo fato de o referido conjunto de

ira (140) compreender:

urma placa de circuito impresso (PCB) com uma superficie

)
h
"
w
)]
je
o
wn
)

ie anterior

“ﬂ
'h

a superficie

posterior da referida PCB.
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16. Visor, de acordo com gqualquer uma das reivindicacdes

14 ou 15, caracterizado pelo fato de o visor compreenderx

adicionalmente:

uma primel

(30) compreendsndo

Ind
®
h
o
o]
Q.

5 espaco de isolamento {(300) e tendo uma entrada (110} e uma

uma segunda cdmara de gas (40) em comunicacdo gasosa
com a entrada (110) e a saida (120) da referica

cédmara de gas (30) e posicionada posterior a superficie de

10 visor eletrdnico {(80), a re

tendo superficies anterioxr
um ou mals wventiladores da cadmara (50) localizados na

referida segunda cé&mara de gés (40} e configurados para a

preopulsic de géds em torno das primeira e segunda cdr

15 gaés {30), (40), em gque o

na segunda cdmara de

(o]
n
s
(@]
w
[0}
A
[UN
I
o}
(]
[
peie
o
[0
O
T
[0}
b
O
9,
..(<
’.4
I
’\
~
>
2
oN
@

ar externo através

do espag

Q
98]
O
o

um ou mals ventiladores de conveccdo

restrita (60), (130).
17. Método para controle térmico de uma pilha de visor

20 eletrdnico (80} que tem uma

caracterizado

prover o

forgcar um gds isolado através da primeira cadmara de géas

£

dirigilr o gé&s isolado para a segunda cémara de gas {40)

do sistema de controle térmico;
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resfriar o gés isolade na segunda cémara de gas (40} ao

‘no entre a pill

anterior da segunda cémara

for desejado; e

5 reintroduzir o gas isolado na primeira cdmara de gas
(307 .
i8. Método, de acordo com a reivindicacédo 17

caracterizade pelo fate de a etapa de resfriamento

compreender as etapas de:

10 transferéncia de ca

R

}..J
C
[t
Q.
C
Ce}
s8]
9]
P
93
o}
P..J
o3
o3
C
=
o
=
o
[o3
¥
S
o
=
®
Q.
12
6]

da segunda cémara de gés (40);

forcar o ar sobre as paredes da s

transferéncia do calor das parsedes da segunda clmara de

19. Método, de acorde com a reivindicacido 17,
caracterizado pelo fatc de ainda compreender a etapa de:
agquecimento do gas isolad yunda cdmara de gas
(40), casc um aguecimento seja
20 20. Método, de acordo com qualquer uma das
reivindicacdes 17, 18 ou 19, caracterizado pelo fato
compreender as etapas de:
localizar uma placa de convecclo restrita (300)
posterior ao conjunto de luz traseira (140), a Area entre a
25 placa de restrita ({(300) e o conjunt de luz

traseira

forcar o ar externo através do

modo a refrigerar o conjuntce de luz traseira (140)
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FIG -4

(57) Abstract: A system for cooling an
electronic image assembly. One embod-
iment of the system contains a plurality
of channels place behind the electronic
image assembly and preferably in con-
ductive thermal communication with
the image assembly. Ambient gas is in-
gested into the display housing and di-
rected to a manifold which distributes
the ambient gas to the plurality of chan-
nels. Another embodiment of the sys-
tem uses a heat exchanger with an inter-
nal fan assembly. Circulating gas may
also be used to cool a front portion of
the electronic image assembly or any
other internal cavity of the electronic
display housing. The circulating gas
may be drawn through a heat exchanger
so that heat may be transferred to an
ambient gas. The heat exchanger may
have an internal fan assembly for draw-
ing ambient air through the heat ex-
changer and exhausting it out of the
display housing.
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SYSTEM FOR COOLING AN ELECTRONIC IMAGE ASSEMBLY

Inventors: Tim Hubbard and William Dunn

Technical Field
[0001] Exemplary embodiments generally relate to cooling systems and in particular
to cooling systems for electronic displays.

Background of the Art
[00c02] Improvements to electronic displays now allow them to be used in outdoor

environments for informational, advertising, or entertainment purposes. While displays
of the past were primarily designed for operation near room temperature, it is now
desirable fo have displays which are capable of withstanding large surrounding
environmental temperature variations. For example, some displays are capable of
operating at temperatures as low as -22F and as high as 113 F or higher. When
surrounding femperatures rise, the cooling of the internal display components can
become even more difficult, |
[0003] Additionally, modern displays have become extremely bright, with some
backlights producing 1,000-2,000 nits or more. Sometimes, these illumination levels
are necessary because the display is being used outdoors, or in other relatively bright
areas where the display illumination must compete with other ambient light. In order to
produce this level of brightness, illumination devices and electronic displays may
produce a relatively large amount of heat. '
[0004] Still further, in some situations radiative heat transfer from the sun through a
front display surface can also becorne a source of heat. In some locations 800-1400
Watts/m? or more through such a front display surface is common. Furthermore, the
market is demanding larger screen sizes for displays. With increased electronic display
screen size and corresponding front display surfaces, more heat will be generated and
mare heat will be transmitted into the displays.
[0005] Exemplary modern displays have found some effective means for cooling the
displays including circulating a closed loop of gas around the display and drawing
ambient gas through the display so that the closed loop of gas may be cooled (as weli
1
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as portions of the electronic display). Various thermal communications have been
discovered which can transfer heat away from the sensitive electronic components and
out of the display. Heat exchangers were found to produce an excellent means for
transferring heat between the closed loop of gas and the ambient gas. However,
pravious designs for moving the gas through the display have been found to generate
an undesirable amount of noise emission from the display as well as thermal gradients
where portions of the display were cooled but others remained warm.

[00068] When using LCD displays, it was found that backlights were often a source of
heat and it was desirable to move gas across the rear surface of the backlight in order
to cool it. While desirable, it was thought that the front surface of the backlight could
not be cooled for fear that the backlight cavity would become contaminated with dust,
dirt, or other particulate.

Summary of the Exemplary Embodimenis

[0007] Exemplary embodiments use a combination of circulating gas and ambient gas
in order to adequately cool an electronic display. Circulating gas may be used to
remove heat from the front of the image assembly. When using a LCD as the
electronic image assembly, circulating gas may also be used to remove heat from the
backlight cavity of the LCD. Because the gas is only circulating within the display, it can
remain free of particulate and contaminates and will not harm the display.

[0008] Ambient gas may be ingested into the dispiay in order to cool the circulating
gas. The ambient gas and the circulating gas may be drawn through a heat exchanger
which will allow the heat to transfer from the circulating gas to the ambient gas,
preferably without letting the ambient and circulating gases mix with one another. An
exemplary embodiment would use a cross-flow heat exchanger. An additional flow of
ambient gas can be drawn across the rear surface of the image assembly {o remove
heat from the rear portion of the image assembly. When using a LCD as the electronic
image assembly, this additional flow of ambient gas can be used to remove heat from
the rear portion of the backlight for the LCD.

[0009] In order to reduce noise emissions, the fans which drive the ambient and/or
circulating gas through the heat exchanger may be placed within the heat exchanger,
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which can then act as a muffler and reduce the noise emitted by the fans. Further, if
using the additional ambient gas pathway behind the image assembly, a manifold may
be used to collect the ambient gas along an edge of the display and distribute this into a
number of smaller flows. The fans for driving this additional ambient gas pathway can
be placed within the manifold in order to reduce the noise amitted by the fans and
provide an even distribution of ambient gas across the display.

- [0010] It has been found that ingesting ambient gas from the top or bottom edge of
the display is preferable as these edges are not typically observable to the viewer.
However, when ingesting ambient gas from the fop or bottom of a portrait-oriented
display, it has been found that as the cool ambient gas travels across the rear portion of
the electronic image assembly and accepts heat it increases in temperature. Once the
cooling air reaches the opposite edge (either top or bottom), it may have increased in
temperature substantially and may no longer provide adequate cooling o the opposing
portion of the display. Thus, the manifolds herein allow for cool ambient air {o
adequately cool the entire slectronic image assembly in an even manner and reduce
any ‘hot spots” within the electronic image assembly.

[0011] In an aspect, there is provided an assembly for cooling an electronic image
assembly within a housing having an inlet aperture for ambient gas, exit aperture for
ambient gas, and internal cavity for circulating gas. The assembly comprises a first
portion of a heat exchanger which accepts ambient gas from the inlet aperiure. A
second portion of a heat exchanger accepts ambient gas from the first portion. A first
fan is positioned between the first and second portions which pulls ambient gas through
the first portion and pushes ambient gas through the second poition. A second fan
forces circulating gas through the internal cavity and at least ane of the heat exchanger
portions. A plurality of channels is placed behind the electronic image assembly, each
channel having an inlet and exit. A first manifold is in gaseous communication with the
inlet of each channel. A second manifold is in gaseous communication with the exit of
each channel. A third fan is positioned to force ambient gas through the channels.

[0012]  In another aspect, there is provided a system for cooling an electronic image
assembly with ambient gas. The system comprises a plurality of channels placed
behind the electronic image assembly. Each channel has an inlet and exit. A first
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manifold is in gaseous communication with the inlet of each channel. A second
manifold is in gaseous communication with the exit of each channel. A fan is positioned
to force ambient gas through the channels.
[0013] In ancther aspect, there is provided an electronic display assembly comprising
a housing. An electronic image assembly is contained within the housing and has a
pair of opposing edges. An inlet aperture is provided in the housing for accepting
ambient gas. An exhaust aperture is provided in in the housing for exhausting ambient
gas. A plurality of channels is placed hehind the electronic image assembly. A first
manifold is placed along one of the opposing edges which accepts ambient gas from
the inlet aperture and distributes ambient gas to the plurality of channels. A second
manifeld is placed along the opposite edge as the first manifold which accepts ambient
gas from the channels and directs it towards the exhaust aperture. A fan is provided
which forees the ambient gas through the channels.
[0014] In another aspect, there is provided an electronic display assembly comprising
a housing having a top portion, bottom portion, and a pair of vertical edges. An '
electronic image assembly is contained within the housing. An inlet aperture is
provided in the housing for accepting ambient gas. An exhaust aperture is provided in
the housing for exhausting ambient gas. A plurality of metallic channels are placed
behind and in conductive thermal communication with the electronic image assembly.
A first manifold is placed along one of the vertical edges which accepts ambient gas
from the inlet aperture and distributes ambient gas to the plurality of channels. A

~ second manifold is placed along the opposite vertical edge as the first manifold which
accepts ambient gas from the channels and directs it towards the exhaust aperture. A
plurality of fans are provided within the first manifold which draw the ambient gas into
the inlet aperture and through the channels.
[0015] In another aspect, there is provided an assembly for cooling an electronic
image assembly within a housing having an inlet aperture for ambient gas, exit aperture
for ambient gas, and internal cavity for circulating gas. The assembly comprises a first
portion of a heat exchanger positioned to accept ambient gas from the inlet aperture. A
second portion of a heat exchanger is positioned to accept ambient gas from the first
portion. A first fan is positioned between the first and second portions to pull ambient
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gas through the first portion and push ambient gas through the second portion. A
second fan is positioned to force circulating gas through the internal cavity and at least
one of the heat exchanger portions. A plurality of channels are placed behind the
electronic image assembly, each channel having an inlet and exit. A first manifold is in
gaseous communication with the inlet of each channel. A second manifold is in
gaseous communication with the exit of each channel. A third fan is positioned to force
ambient gas through the channels.

[0016] In another aspect, there is provided a system for cooling an electronic image
assembly with ambient gas, the system comprising a plurality of channels placed
behind the electronic image assembly. Each channel has an inlet and exit. A first
manifold is in gaseous communication with the inlet of each channel. A second
manifold is in gaseous communication with the exit of each channel. A fan is positioned
to force ambient gas through the channels. A front plate is placed in front of the
electronic image assembly, the space between the front plate and the electronic image
assembly defining a front channel. A circulating fan is positioned to force circulating
gas through the front channel, A pass through plate has a first pathway for ambient gas
traveiling through the plurality of channels behind the electronic image assembly and a
second pathway for circulating gas travelling through the front channel.

[0017] In another aspect, there is provided an electronic display assembly comprising
a housing. An electronic image assembly is contained within the housing and having a
pair of opposing edges. An inlet aperture is in the housing for accepting ambient gas.
An exhaust aperture is in the housing for exhausting ambient gas. A plurality of
channels placed behind the electronic image assembly. A first manifold is placed along
one of the opposing edges io accept ambient gas from the inlet aperture and distribute
ambient gas to the plurality of channels. A second manifold is placed along the
opposite edge as the first manifold to accept ambient gas from the channsls and direct
it toward the exhaust aperture. A fan is positioned to force the ambient gas through the
channels. A transparent front plate is placed in front of the electronic image assembly,
the space between the front plate and the electronic image assembly defining a front
channel. A circulating fan is positioned to force circulating gas through the front

channel. A first pass through plate is adjacent to the first manifold and a second pass
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through plate adjacent to the second manifold, each pass through plate having a first
pathway for ambient gas travelling through the plurality of channels behind the
electronic image assembly and a second pathway for circulating gas travelling through
the front channel.

[0018] In ancther aspect, there is provided an electronic display assembly comprises
a housing having a top portion, bottom portion, a pair of vertical edges, and an internal
cavity for circulating gas. An electronic image assembly is contained within the
housing. An inlet aperture is in the housing for accepting ambient gas. An exhaust
aperture is in the housing for exhausting ambient gas. A plurality of metallic channels is
placed behind and in conductive thermal communication with the electronic image
assembly. A first manifold is placed along one of the vertical edges to accept ambient
gas from the inlet aperiure and distribute ambient gas to the plurality of channels. A
second manifold is placed along the opposite vertical edge as the first manifold to
accept ambient gas from the channels and direct it toward the exhaust aperture. At
least a first fan within the first manifold is positioned to draw the ambient gas into the
inlet aperture and through the channels. Also provided is & heat exchanger comprising
a first portion and a second portion, the first portion adapted to receive ambient gas
from the inlet aperture, and the second portion adapted to receive ambient gas from the
first portion. At least a second fan is positioned between the first and second portions
of the heat exchanger to pull ambient gas through the first portion and push ambient
gas through the second portion. At least a third fan positioned to force circulating gas
through the intemnal cavity and at least one of the heat exchanger portions.

[0019] In another aspect, there is provided a method for cooling an electronic image
assembly comprising the steps of: circulating a closed loop of circulating gas around the
electronic image assembly directing a flow of ambient air through a first manifold;
allowing the flow of ambient air to cross the flow of circulating gas without allowing the
two to mix; directing the flow of ambient air behind the electronic image assembly; and
directing the flow of ambient air through a second manifold.

[0020] In another aspect, there is provided a method for cooling an electronic image
assembly havihg a pair of opposing edges and contained within a housing, the method
comprising the steps of. positioning a circulating fan within the housing to cause a
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closed loop of circulating gas to flow around the electronic image assembly; placing a
first manifold along one of the opposing edges of the electronic image assembly;
placing a second manifold along the opposite edge of the electronic image assembly as
the first manifold; placing a plurality of channels behind the electronic image assembly,
where each channel is in gaseous communication with the first and second manifolds;
and positioning an ambient air fan within the housing fo cause a flow of ambient air
through the first manifold, channels, and second manifold without allowing the ambient
air to mix with the circulating gas.

[0021] In another aspect, there is provided a method for cooling an electronic image
assembly contained within a housing which encloses a first and second manifold along
opposing edges of the housing, the method comprising the steps of placing a first pass
through plate adjacent to the first manifold; placing a second pass through plate
adjacent to the second manifold; circulating a closed lfoop of circulating gas around the
electronic image assembly and through the first and second pass through plates; and
directing a flow of ambient air through the first manifold, through the first pass through
plate, behind the electronic image assembly, through the second pass through plate,
and through the second manifold.

'[0022] In ancther aspect, there is provided an apparatus camprising an electronic
image assembly and a housing assembly containing the electronic image assembly. A
first fan is affixed to the housing assembly to force circulating gas through a first zone of
the interior of the housing assembly. A second fan is affixed o the housing assembly
to cause a flow of ambient gas from outside the housing assembly to pass through a
second zone of the interior of the housing assembly. A structure is positioned within
the housing assembly to allow the circulating gas to cross the flow of the ambient gas
while substantially prohibiting the circulating gas from mixing with the ambient gaé.
[0023] In another aspect, there is provided an apparatus comprising an electronic
image assembly and a housing assembly containing the electronic image assembly. A
first fan is affixed within the housing assembly to force circulating gas through a first
zone of the housing assembly. A second fan is affixed within the housing to cause a
flow of ambient gas through a second zone of the housing assembly. Also provided is
a structure haVing a first series of voids adapted to accept the circulating gas and a
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second series of voids adapted to accept the ambient gas, wherein the first series of
voids is oriented substantially perpendicular to the second series of voids.

[0024] In another aspect, there is provided an apparatus comprising an electronic
image assembly. A first fan is positioned to force circulating gas around the electronic
image assembly in a closed loop. A second fan is positioned to cause a first flow of
ambient gas. A first structure is positioned on a first side of the electronic image
assembly to allow the circulating gas to cross the flow of the ambient gas without
permitting the circulating gas to substantially mix with the ambient gas. A second
structure is positioned on a second side of the electronic image assembly to allow the
circulating gas to cross the flow of the amhbient gas without permitting the circulati‘ng gas
fo substantially mix with the ambient gas. A heat exchanger is positioned to accept
both the circulating gas and the ambient gas without permitting the circulating gas to
substantially mix with the ambient gas.

[0025] In ancther aspect, there is provided an apparatus comprising an electronic
image assembly and a housing assembly containing the electronic image assembly. A
first fan is connectad to the housing assembly and adapted to circulate gas in a first
path through an interior of the housing assembly. A second fan is connected to the
housing assembly and adapted to cause ambient gas from outside the housing
assembly to circulate in a second path through the interior of the housing assembly. A
structure is positioned within the housing assembly and configured to allow the gas in
the first path to cross over the ambient gas in the second path.

[0026] In another aspect, there is provided an apparatus comprising an electronic
image assembly and a housing assembly containing the electronic image assembly. A
first fan is connected to the housing assembly and adapted to circulate gas in a first
path through the housing assembly. A second fan connectad {o the housing agsembly
and adapted to cause ambient gas to circulate in a second path through the housing
assembly. A structure comprises a first series of voids configured to accept the gas in
the first path and a second series of voids configured to accept the ambient gas in the
second path, wherein the first series of voids is oriented substantially perpendicular to
the second series of voids.
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[0027] In another aspect, there is provided an apparatus comprising an electronic
image assembly. A first fan is adapted to circulate gas around the electronic image
assembly in a-first path. A second fan is adapted to circulate a first flow of ambient gas.
A first structure on a first side of the electronic image assembly is configured to aflow
the gas in the first path to cross over the first flow of ambient gas. A second structure
on a second side of the electronic image assembly is configured to allow the gas in the
first path to cross over the first flow of ambient gas. A heat exchanger configured to
accept the gas in the first path and a second flow of ambient gas.

[0028] The foregoing and other features and advantages will be apparent from the
following more detailed description of the particular embodiments of the invention, as
illustrated in the accompanying drawings.

Brief Description of the Drawings
[0028] A better understanding of an exemplary embodiment will be obtained from a

reading of the following detailed description and the accompanying drawings wherein
identical reference characters refer to identical parts and in which:
[0030] FIGURE 1A provides a front perspective view of an exemplary embodiment of
the electronic display.
[0031] FIGURE 1B provides a rear perspective view of an exemplary embodiment of
the electronic display.
[0032] FIGURE 2 provides a rear perspective view similar to that shown in Figure 1B
where the rear cover has been removed.
[0033] FIGURE 3 provides a perspective sectional view along the A-A section line
shown in Figure 1B. ' ‘
[0034] FIGURE 4 provides a perspective sectional view along the B-B section line
shown in Figure 1B.
[0035] FIGURE 5 provides a perspective sectional view of insert C shown in Figure 4,
[0036] FIGURE 6 provides a perspective sectional view of one embadiment of the
¢ross through plate.
[0037] FIGURE 7 provides an exploded perspeciive view of one exemplary
embodiment of the heat exchanger and fan assembly. |
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[0038] FIGURE 8 provides a perspective sectional view of another embodiment which
uses a flow of circulating gas through the backlight cavity of a liquid crystal display
(LCD).

[0039] FIGURE 9 provides a perspective sectional view of an exemplary embodiment
which uses a flow of circulating gas through the backlight cavity in addition to the flow of
circulating gas between the LCD and front plate.

Detailed Description
[0040] The invention is described more fully hereinafter with reference to the

accompanying drawings, in which exemplary embodiments of the invention are shown.
This invention may, however, be embodied in many different forms and should not be
construed as limited to the exemplary embodiments set forth herein. Rather, these
embodiments are provided so that this disclosure will be thorough and complete, and
will fully convey the scope of the invention to those skilled in the ait. In the drawings,
the size and relative sizes of layers and regions may be exaggerated for clarity.

[0041] It will be understood that when an element or layer is referred fo as beihg "on"
another element or layer, the element or layer can be directly on another element ot
layer or intervening elements or layers. In contrast, when an element is referred to as
being "directly on" another element or layer, there are no intervening elements or layers
present. Like numbers refer to like elements throughout. As used herein, the term
"andfor" includes any and all combinations of one or more of the associated listed
itemns.

[0042] U will be understood that, although the terms first, second, third, etc., may be
used herein to describe various elements, components, regions, layers and/or sections,
these elements,‘ components, regions, layers and/or sections should not be fimited by
these terms. These terms are only used to distinguish one element, component, region,
layer or section from anaother region, layer or section. Thus, a first element, component,
region, layer or section discussed below could be termed a second element,
component, region, layer or section without departing from the teachings of the present
invention.
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[0043] Spatially relative terms, such as "lower", "upper" and the like, may be used
herein for ease of description to describe the relationship of one element or feature to
another element(s) or feature(s) as illustrated in the figures. It will be understood that
the spatially relative terms are intended to encompass different orientations of the
device in use or operation, in addition to the orientation depicted in the figures. For
example, if the device in the figures is turmed over, elemenis described as “lower"
relative to other elements or features would then be oriented "upper” relative the other
elements or features. Thus, the exemplary term "lower" can encompass both an
orientation of above and below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative descriptors used herein
interpreted accordingly.

[0044] The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the invention. As used herein,
the singular forms "a", "an” and "the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise. it will be further understood that the
terms "comprises" and/or "comprising," when used in this specification, specify the
presence of stated features, integers, steps, operations, elements, and/ or components,
but do not preclude the presence or addition of one or more other features, integers,
steps, operations, elements, compoenents, and/or groups thereof. »
[0045] Embodiments of the invention are described herein with reference to cross-
section illustrations that are schematic illustrations of idealized embodiments (and
intermediate structures) of the invention. As such, variations from the shapes of the
illustrations as a resulf, for example, of manufacturing techniques and/or {olerances, are
to be expected. Thus, embodiments of the invention should not be construed as limited
to the pariicular shapes of regions illustrated herein but are to include deviations in
shapes that result, for example, from manufacturing. '
[0048] For example, an implanted region illustrated as a rectangle will, fypically, have
rounded or curved features and/or a gradient of implant concentration at its edges
rather than a binary change from implanted to non-implanted region. Likewise, a buried
region formed by implantation may result in some implantation in the region between
the buried region and the surface through which the implantation takes place. Thus, the
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regions ilustrated in the figures are schematic in nature and their shapes are not
intended to lllustrate the actual shape of a region of a device and are not intended to
limit the scope of the invention. |

[0047] Uniess otherwise defined, all terms (including technical and scientific terms)
used herein have the same meaning as commonly understood by one of ordinary skill
in the art to which this invention belongs. It will be further understood that terms, such
as those defined in commonly used dictionaries, should be interpreted as having a
meaning that is consistent with their meaning in the context of the relevant art and will
not be interpreted in an idealized or overly formal sense unless expressly so defined
herein.

[0048] FIGURE 1A provides a front perspective view of an exemplary embodiment of
the electronic display 100. A transparent front plate 10 is placed on the front portion of
the display to protect the internal components and allow the images produced by the
display 100 to be seen. Some embodiments may use glass as the transparent front
plate 10. Exemplary embodiments may use two pieces of glass laminated with index-
matching optical adhesive. Some front plates 10 may provide other utility such as anti-
reflection or polarizing functions. An inlet aperture 24 and exit aperture 25 may be
provided in the housing so that the display 100 can accept ambient gas for cooling the
display 100. ’
[0049] FIGURE 1B provides a rear perspective view of an exemplary embodiment.
of the electronic display 100. A rear cover 15 may be used o provide access to the
internal components of the display 100.

[0050] FIGURE 2 provides a rear perspective view similar to that shown in Figure 1B
where the rear cover 15 has been removed. Ambient gas 200 may be ingested into the
display through the inlet aperture 24 and pass through a heat exchanger 45 and exit the
display through the exit aperture 25. The ambient gas 200 may be drawn into the
display and forced through the heat exchanger 45 using heat exchanger fan assembly
48. An exemplary piacement for the heat exchanger fan assembly 46 is discussed
further below, but in many embodiments the fan assembly 46 can be placed near the
inlet aperture 24 and/or exit aperture 25 and may or may not be placed within the heat
exchanger 45 (as shown in Figure 2).
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[0051] Optionally, ambient gas 210 may also be ingested into the display through inlet
aperture 24 (or a separate inlet aperiure). Ambient gas 210 may then be directed
through a first manifold 30 which travels along the edge of the display. The first
manifold 30 accepts the single larger inlet flow of ambient gas 210 and distnbutes it into
a plurality of smaller flows (channels 60) across the display. A second manifold 35 may
be placed along the opposite edge of the display as the first manifold 30. The second
manifold 35 accepts the plurality of smaller flows (channels 80) and combines them into
a single flow and exhausts it out of the exit aperture 25 (or a separate exit aperture). In
this embodiment, a manifold fan assembly 211 is used to draw the ambient gas 210
into the inlet aperture 24 and force the ambient gas 210 across the display. For this
particular embodiment, the manifold fan assembly 211 is placed within the first manifold
30 and is used to draw the ambient gas 210 into the display as well as distribute the
single flow into a plurality of smaller flows (channels 60). This is not required however,
as some embodiments may place the manifold fan assembly 211 in the second
manifold 35, or within both the first and second manifolds 30 and 35.

[0052] The first and second manifolds 30 and 35 may be placed along aﬁy opposing
edges of the display. However, it is preferable that the first and second manifolds 30
and 35 are placed along the vertical edges of the display with the channels 60 travelling
horizontally. Other embodiments may place the first and second manifolds 30 and 35
along the horizontal edges of the display with the channels 60 travelling vertically.
[0053] While both flows of ambient gas may be used in an exemplary embodiment,
there is no requirement that they are both used. Some smbodiments may use only
ambient gas 200 or ambient gas 210. Also, if using both flows of ambient gas 200 and
ambient gas 210 there is no requirement that they share the same inlet and exit
apertures. Thus, there may be separate inlet and exit apertures for the two flows of
ambient gas.

[0054] FIGURE 3 provides a perspective sectional view along the A-A section line
shown in Figure 1B. Again, ambient gas 200 may be ingested into the display through
the inlet aperture 24 and pass through a heat exchanger 45 and exit the display through
the exit aperture 26. The ambient gas 200 may be drawn into the display and forced
through the heat exchanger 45 using heat exchanger fan assembly 46. Obviously, the
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inlet aperfure 24 may contain a filter or other coverings so that contaminates, insecis,
garbage, and/or waterffluids cannot easily be ingested into the display. However, an
exemplary embodiment would not be damaged if the ambient gas 200 contained
contaminates as they would only pass through the heat exchanger 45 which may not be
susceptible to damage from particulate or contaminates. Exit aperture 25 may also
contain some type of covering to ensure that contaminates and/or insects could not
enter the display. .
[0055] An electronic image assembly 50 may be placed behind the front plate 10. A
plurality of channels 60 may be placed behind the electronic image assembly 50.
Ambient gas 210 may be forced through the channels 60 after traveliing through the
first manifold 30 (not shown here). The flow of ambient gas 210 behind the electronic
image assembly 50 may be used to remove any buildup of heat from the rear portion of
the electronic image assembly 50. It may be preferable to have a thermally conductive
surface/plate on the rear portion of the electronic image assembly 50 so that heat can
easily transfer to this surface/plate and be removed by the ambient gas 210.

[0056] The channels 80 can take on any number of forms. Although shown in this
embodiment with a square cross-section this is not required. Other embediments may
contain channels 60 with I-beam cross-sections, hollow square cross-sections, hollow
rectangular crass-section, solid rectangular or solid square cross-sections, T cross-
sections, ‘Z' cross-sections, a honeycomb cross-section, or any combination or mixture
of these. The channels 60 are preferably thermally conductive and also preferably in
thermal communication with the electronic image assembly 50. Thus, in a preferred
embodiment, heat which accumulates on the rear portion of the electronic image
assembly 50 may be transferred throughout the channels 60 and removed by ambient
gas 210. Preferably, the channels 60 are metallic and even more preferably aluminum.
Further, in an exemplary embodiment the channels 60 are in conductive thermal
communication with the electronic image assembly 50.

[06057] FIGURE 4 provides a perspective sectional view along the B-B section line
shown in Figure 1B. In this view, the path of the circulating gas 250 can also be
observed. The space betwaen the front plate 10 and the slectronic image assembly 50
may define a front channel 251, through which the circulating gas 250 may travel in
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order to remove any accumulation of heat on the front surface of the electronic image
assembly 50. The circulating gas 250 is preferably then directed into the heat
exchanger 45 where heat may be transferred from the circulating gas 250 to the
ambient gas 200. Upon exiting the heat exchanger 45, the circulating gas 250 may be
re-directed into the front channel 251. In this way, the heat exchanger 45 and the front
channel 251 are placed in gaseous communication with each other.

[0058] The circulating gas 250 may also be directed over various electronic
components 7 so that heat may be transferred from the electronic components 7 to the
circulating gas 250. The electronic components 7 could be any one of the following but
not limited to: power modules, heat sinks, capacitors, motors, microprocessors, hard
drives, AC/DC converters, transformers, or printed circuit boards.

[0059] Alsoc shown in this sectional view is the path of the ambient gas 210 travelling
down one of the channels 60 behind the electronic image assembly 50. In this
embodiment, the ambient gas 210 is forced out of the first manifold 30, across the
channels 60, and into the second manifold 35 by manifold fan assembly 211. In other
words, each channel 80 preferably has an inlet which is in gaseous communication with
the first manifold 30 as well as an exit which is in gaseous communication with the
second manifold 35. As shown in this Figure, the paths of the ambient gas 210 and the
circulating gas 250 may cross, but it is preferable to keep the two gases from mixing (as
the ambient gas 210 may contain particulate or contaminates while the circulating gas
250 can remain substantially free of particulate and contaminates). It may he
preferable to keep the circulating gas 250 from having particulate or contaminates
because it fravels in front of the electronic image assembly 50. Thus, to keep the
image quality from being impaired, it may be desirable to keep the circulating gas 250
¢lean and prevent it from mixing with the ambient gas 210.

[0060] FIGURE 5 provides a perspective sectional view of insert C shown in Figure 4,
As noted above, if practicing an embodiment which uses ambient gas 210 as well as
the circulating gas 250, the pathways of the two gases may need to cross over one
another and it may be desirable to prohibit them from mixing to prevent contamination
of sensitive portions of the display. Here, cross through plate 500 allows the pathways
of the two gases to cross over one another without letting them mix together. The cross
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through plate 500 in this embodiment contains a series of voids which pass through the
plate. A first series of voids 550 passes through the cross through plate 500 and allows
ambient gas 210 to travel from the first manifold 30 into the c¢hannels 60 which run
behind the electronic image assembly 50. A second series of voids 525 pass through
the cross through plate 500 in a direction substantially perpendicular to that of the first
series of voids 550, The second series of voids 525 allows the circulating gas to exit
the front channel 251, cross over the ambient gas 210, and continue towards the heat
exchanger 45. In this embodiment, a circulating gas fan assambly 255 is used to draw
the circulating gas 250 through the front channel 251 and through the heat exchanger
45. Much like the other fan assemblies shown and described here, the circulating gas
fan assembly 255 could be placed anywhere within the display, including but not limited
to the entrance/exit of the heat exchanger 45 or the entrance/exit of the front channel
261,

[0061] FIGURE 6 provides a perspective sectional view of one embodiment of the
cross through plate 500. In this embodiment, the cross through plate 500 is comprised
of a plurality of hollow blocks 503 sandwiched between a top plate 501 and botfom
plate 502 with sections of the plates 501 and 502 removed to correspond with the
hollow sections of the blocks 503. A portion of the top plate 501 has been removed to
show the detail of the hollow blocks 503, first series of voids 550, and second series of
voids 525. The cross through plate 500 could take on any number of forms and could
be constructed in & number of ways. Some other embodiments may use a solid plate
where the first and second series of voids 550 and 525 are cut out of the solid plate.
Other embodiments could use two sets of hollow blocks where the hollow sections are
perpendicular to each other and the blocks are fastensd together. Still other
embodiments could use a design similar to those that are taught below for the heat
exchanger 45, for example any type of cross-flow heat exchanger design could be
used. Thus, an exemplary cross through plate 500 contains two gaseous pathways
where the iwo pathways do not allow the gassous matter fo mix. Here, the first gas
pathway would be 525 while the second gas pathway would ke 550.

[0062] FIGURE 7 provides an exploded perspective view of one exemplary
embodiment of the heat exchanger 45 and fan assembly 46, In this view, the fan
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assembly 46 is shown removed from its mounted position within the fan housing 51. In
this embodiment, the heat exchanger 45 is divided into two portions 47 and 48 where
the fan housing 51 is used to provide a gaseous communication hetween the two
portions 47 and 48. Here, the fan assembly 46 is placed between the two portions 47
and 48. While the fan assembly 46 can be placed anywhere so that it draws ambient
gas 200 through the heat exchanger 45, it has been found that placing the fan
assembly 46 between the fwo portions of the heat exchanger can provide a number of
benefits. First, the volumetric flow rate of the ambient gas 200 through the heat
exchanger is high, which results in better cooling capabilities for the heat exchanger 45.
Second, the noise produced by the fan assembly 46 can be reduced because the
surrounding portions 47 and 48 of the heat exchanger 45 essentially act as a muffler for
the fan assembly 46,

[0063] In this embodiment, portion 48 is thinner and longer than portion 47. This was
done in order to free up more space within the housing so that additional electronic
components could fit within the housing (adjacent to portion 48). As shown, the fan
housing 51 may be used to connect two portions of a heat exchanger which may be of
different lengths. As shown, portion 48 of the heat exchanger is thinner than the fan
housing 51. In an aiternative embaodiment, both portions 48 and 47 may be thinner than
the fan assembly 46 such that a fan housing 51 may be used to provide a sealed
gaseous communication between the two portions, even though they are both thinner
than the fan agsembly 51. This design may be preferable when it is desirable to create
the largest possible heat exchanger 45 (for maximum cooling abilities) even though
space is limited. This is of course not required, and other embodiments may have
portions which are of equal width and length. Also, although this embodiment uses the
fan assembly 48 to drive the ambient gas 200, other embodiments could use a fan
assembly placed within the heat exchanger to drive the circulating gas 250 instead and
drive the ambient gas 200 with another fan assembly {possibly placed within the heat
exchanger or located at the entrance/exit of the heat exchanger). Some exemplary
embodiments may place fans within the heat exchanger 45 to drive both the ambient
gas 200 and circulating gas 250.
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[0064] The ambient gas 200 travels through a first pathway (or plurality of pathways)
of the heat exchanger 45 while the circulating gas 250 travels through a second
pathway (or plurality of pathwéys) of the heat exchanger 45. Although not required, it is
preferable that the circulating gas 250 and ambient gas 200 do not mix. This may
prevent any contaminates and/or particulate that is present within the ambient gas 200
from harming the interior of the display. In a prefarred embodiment, the heat exchanger
45 would be a cross-flow heat exchanger. However, many types of heat exchangers
are known and can be used with any of the embodiments herein. The heat exchanger
45 may be a cross-flow, parallé] flow, or counter-flow heat exchanger. In an exemplary
embodiment, the heat exchanger 45 would be comprised of a plurality of stacked layers
of thin plates. The plates may have a corrugated, honeycomb, or tubular design, where
a plurality of channels/pathways/tubes travel down the plate length-wise, The plates
may be stacked such that the directions of the pathways are alternated with each
adjacent plate, so that each plate’s pathways are substantially perpendicular to ‘the
pathways of the adjacent plates. Thus, ambient gas or circulating gas may enter an
exemplary heat exchanger only through plates whose channels or pathways travel
parallel {o the path of the gas, Because the plates are alternated, the circulating gas
and ambient gas may travel in plates which are adjacent to one another and heat may
be transferred between the two gases without mixing the gases themselves (if the heat
exchanger is adequately sealed, which is breferable but not required).

[0065] In an alternative design for a heat exchanger, an open channel may be placed
in between a pair of corrugated, honeaycomb, or tubular plates. The open channel may
travel in a direction which is perpendicular to the pathways of the adjacent plates. This
open channel may be created by running two strips of material or tape (esp. very high
bond (VHB) tapa) betweesn two opposite edges of the plates in a direction that is
perpendicular to the direction of the pathways in the adjacent plates. Thus, gas
entering the heat exchanger in a first direction may travel through the open channel
(paralie to the strips or tape). Gas which is entering in a second direction (substantially
perpendicular to the first direction) would travel through the pathways of the adjacent
plates).
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[0066] Other types of cross-flow heat exchangers could include a plurality of tubes
which contain the first gas and travel perpendicular to the path of the second gas. As
the second gas flows over the tubes containing the first gas, heat is exchanged
between the two gases. Obviously, there are many types of cross-flow heat
exchangers and any type would work with the embodiments herein.

[0067] An exemplary heat exchanger may have plates where the sidewalls have a
relatively low thermal resistance so that heat can easily be exchanged between the two
gases. A number of materials can be used to create the heat exchanger. Preferably,
the material used should be corrosion resistant, rot resistant, light weight, and
inexpensive. Metals are typically used for heat exchangers because of their high
thermal conductivity and would work with these embodiments. However, it has been
discovered that plastics and composites can also satisfy the thermal conditions for
electronic displays. An exemplary embodiment would utilize polypropylene as the
material for constructing the plates for the heat exchanger. # has been found that
although polypropylene may seem like a poor thermal conductor, the large amount of
surface area relative to a small sidewall thickness, results in an overall thermal
resistance that is low. Thus, an exemplary heat exchanger would be made of ‘plastic
and would thus produce a display assembly that is thin and lightweight. Specifically,
corrugated plastic may be used for each plate layer where they are stacked together in
alternating fashion (i.e. each adjacent plate has channels which travel in a direction.
perpendicular to the surrounding plates).

[0068] FIGURE 8 provides a perspective sectional view of another embodiment which
uses a flow of circulating gas 350 through the backlight cavity of a liquid crystal display
(LCD) 300. In this embodiment, a LCD 300 and an associated backlight 320 are used
as the electronic image assembly. A backlight wall 330 may enclose the area between
the LCD 300 and the backlight 320 in order to create a backlight cavity. Typically, the
backlight cavity is closed to prevent contaminates/particulate from entering the backlight
cavity and disrupting the opticalfelectrical functions of the backlight 320. However, as
discussed above the exemplary embodiments may use a clean gaseous matter for the
circulating gases which could now be used to ventilate the backlight cavity in order to
cool the backlight 320 and even the rear portion of the LCD 300 An opening 340 can
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be placed in the backlight wall 330 to allow circulating gas 350 to flow through the
backlight cavity. A fan assembly 360 may be used to draw the circulating gas 350
through the backlight cavity. In an exemplary embodiment there would be an opening
on the opposing backlight wall {on the opposite side of the display as shown in this
figure) so that circulating gas 350 could easily flow through the backlight cavity. In this
way, the backlight cavity is placed in gaseous communication with the heat exchanger
45.
[0069] FIGURE 9 provides a perspective sectional view of an exemplary embodiment
which uses a flow of circulating gas 350 through the backlight cavity in addition to the
flow of circulating gas 250 through the front channel 251 (the area defined between the
LCD 300 and front plate 10). Circulating fan assembly 255 may be placed so that it can
draw circulating gas 350 through the backlight cavity as well as circulating gas 250
through the front channel 251. As discussed above, the circulating gases 250 and 360
are preferably forced through the heat exchanger 45 (not shown in this figure) so that
. they may be coocled by the ambient gas 200 (also not shown in this figure). [n this way,
both the front channel 251 and the backlight cavity are placed in gaseous
communication with the heat exchanger 45,
[0070] Alsc shown in Figure 9 is the optional additional flow of ambient gas 210
which may fravel immediately behind the electronic image assembly (in this
embodiment backlight 320). Once travelling through the first manifold 30, the ambient
gas 210 may pass through the channels 60 in order to remove heat from the backlight
320 and even the channels 80 themselves (if they are themmally conductive); The
manifold fan assembly 211 may be used to draw the ambient gas 210 into the first
manifold 30 and through the channels 80. Again, the cross though plate 500 may be
used to allow the circulating gases 350 and 250 to cross paths with the ambient gas
210 without Eetfing the two gases mix.
[0071] In an exemplary embodiment, the backlight 320 would contain a plurality of
LEDs mounted on a thermally conductive substrate (preferably a metal core PCB). On
the surface of the thermally conductive substrate which faces the channels 60 there
may be a thermally conductive plate which may be in thermal communication with the
channels 60. In an exemplary embodiment, the thermally conductive plate would be
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metailic and more preferably aluminum and the thermal communication between the
channels 60 and the backlight 320 would be conductive thermal communication.

[0072] As noted above, many electronic image assemblies {(especially LEDs, LCDs,
and OLEDs) may have performance properties which vary depending on temperature,
When ‘hot spots’ are present within an image assembly, these hot spots can result in
irregularities in the resulting image which might be visible to the end user. Thus, with
the emhodiments described herein, the heat which may be generated by the image
assembly (sometimes containing a backlight assembly) can be distributed {(somewhat
evenly) throughout the channels 60 and thermally-conductive surfaces fo remove hot
spots and cool the backlight and/or electronic image assembly.

[0073] The circulating gases 250 and 350, ambient gas 200, and optional ambient
gas 210 can be any number of gaseous matters. In some embodiments, air may be
used as the gas for all. As well known by those of ordinary skill in the art, air typically
contains some amount of water vapor. It should be noted that the use of the term 'gas’
herein does not designate pure gas and that it is specifically contemplated that any of
the gaseous matters described herein may contain some amount of impurities including
but not limited to water vapor. Preferably, because the circulating gases 250 and 350
may travel in front of the image assembly and backlight respectively, they should be
substantiially clear, so that they will not affect the appearance of the image to a viewer.
The circulating gases 250 and 350 should also preferably be substantially free of
contaminates and/or particulate in order to prevent an adverse effect on the image
quality and/or damage to the internal electronic components. It may sometimes be
preferable to keep ambient gases 200 and 210 from having contaminates as well.
Filters may be used to help reduce the particulate within ambient gases 200 and 210.
Filters could be placed near the inlet aperture 24 so that ambient gases 200 and/or 210
could be drawn through the filter. However, in an exemplary embodiment the digplay
may be designed so that contaminates could be present within the ambient gases 200
and 210 but this will not harm the display. In these embodiments, the heat exchanger
45, manifelds 30 and 35, channels 60, and any other pathway for ambient or circulating
gas should be properly sealed so that any contaminates in the ambient gas would not
enter sensitive portions of the display. Thus, in these exemplary embodiments,
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ambient air may be ingested for the ambient gases 200 and 210, even if the ambient air
containg contaminates or particulate. This can be particularly beneficial when the
display is used in outdoor environments or indoor environments where contaminates
are present in the ambient air.

[0074] The cooling system may run continuously. However, if desired, temperature
sensing devices (not shown) may be incorporated within the electronic display to detect
when temperatures have reached a predetermined threshold value. In such a case, the
various cooling fans may be selectively engaged when the {emperature in the display
reaches a predetermined value. Predetermined thresholds may be selected and the
system may be configured to advantageously keep the display within an acceptable
temperature range. Typical thermostat assemblies can be used to accomplish this
task. Themrmocouples may be used as the temperature sensing devices.

[0075] It is to be understood that the spirit and scope of the disclosed embodiments
provides for thé gooling of many types of electronic image assemblies. As used herein,
the term ‘electronic image assembly' is any electronic assembly for creating an image.
At this time this, these are LCD (all types), light emitling diode (LED), organic light
emitling diode (OLED), field emitting display (FED), light emitling
polymer (LEP), organic electro luminescence (OEL), plasma displays, and any thin/flat
panel electronic image assembly. Furthermore, embodiments may be used with
displays of other types including those not yet discovered. In particular, it is
contemplated that the system may be well suited for use with full coler, flat panel OLED
displays. Exemplary embodiments may also utilize large (55 inches or more) LED
backlit, high definition liquid crystal displays (LCD). While the embodiments described
herein are well suited for outdoor environments, they may alse be appropriate for indoor
applications (e.g., factory/industrial environments, spas, locker reoms) where thermal
stability of the display may be a concern.

[0076] As is well known in the art, alectronic displays can be oriented in 2 porirait
manner or landscape manner and either can be used with the embodiments herein.
[0077] Having shown and described preferred embodiments, those skilled in the art
will realize that many variations and modifications may be made to affect the described
embodiments and still be within the scope of the claimed invention. Additionally, many
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of the elements indicated above may be altered or replaced by different elements which
will provide the same result and fall within the spirit of the claimed invention. I is the

intention, therefore, to limit the invention only as indicated by the scope of the claims.
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CLAIMS .
1. An assembly for cooling an electronic image assembly within a housing having an
inlet aperture for ambient gas, exit aperture for ambient gas, and internal cavity for
circulating gas, the assembly comprising:

a first portion of a heat exchanger positioned to accept ambient gas from the
inlet aperture;

a second portion of a heat exchanger positioned to accept ambient gas from the
first portion;

a first fan positioned between the first and second portions to pull ambient gas
through the first portion and push ambient gas through the second
porttion;

a second fan positioned to force circulating gas through the internal cavity and at
least one of the heat exchanger portions;

a plurality of channels placed behind the electronic image assembly, each
channel having an inlet and exit;

a first manifold in gaseous communication with the inlet of each channel;

a second manifold in gaseous communication with the exit of each channel;, and

a third fan positioned to force ambient gas through the channels.

2, A system for cooling an electronic image assémbiy with ambient gas, the system
comprising:
a plurality of channels placed behind the electronic image assembly, each
channel having an inlet and exit;
a first manifold in gaseous communication with the inlet of each channel;
a second manifold in gaseous communication with the exit of each channel;
a fan positioned to force ambient gas through the channels;
a front plate placed in front of the electronic image assembly, the space bétween
the front plate and the electronic image assembly defining a front channel;
a'circu!ating fan positioned to force circulating gas through the front channel; and
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a pass through plate having a first pathway for ambient gas travelling through the
plurality of channels behind the electronic image assembly and a second
pathway for circulating gas travelling through the front channel,

3. The cooling system of claim 2 wherein; _
the channels are in thermal communication with the electronic image assembly.

4. The cooling system of claim 2 or 3 wherein:
the first and second manifolds are placed along a pair of vertical edges of the
electronic image assembly.

5. The cooling system of any of claims 2 to 4 wherein:
the fan is placed within either the first or second manifold.

6. The cooling system of any of claims 2 to 5 wherein:
the channels have a rectangular cross-section.

7. The cooling system of any of claims 2 to 8 wherein:

the ¢channels are arranged in horizontal rows.

8. The cooling system of any of claims 2 to 7 wherein:
the channels are metallic.

8. The cooling system of any of claims 2 to 8 wherein:
the first and second gas pathways are substantially perpendicular.

10. The cooling system of any of claims 2 to 9 wherein:
the first and second gas pathways do not allow the ambient gas and circulating

gas to mix,

11. The cooling system of any of claims 2 to 10 wherein:
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the pass through plate is positioned adjacent to the first manifold.

12.  An electronic display assembly comprising:

a housing;

an electronic image assembly contained within the housing and having a pair of
opposing edges;

an inlet aperture in the housing for accepting ambient gas;

an exhaust aperture in the housing for exhausting ambient gas;

a plurality of channels placed behind the electronic image assembly;

a first manifold placed along one of the opposing edges to accept ambient gas
from the inlet aperture and distribule ambient gas to the plurality of
channgls,

a second manifold placed along the opposite edge as the first manifold to accept
ambient gas from the channels and direct it toward the exhaust aperture;

a fan positioned to force the ambient gas through the channels; ‘

a transparent front plate placed in front of the electronic image assembly, the
space between the front plate and the electronic image assembly defining
a front channel;

a circulating fan positioned to force circulating gas through the front channel; and

a first pass through plate adjacent to the first manifold and a second pass
through plate adjacent to the second manifold, each pass through plate
having a first pathway for ambient gas travelling through the plurality of
channels behind the electronic image assembly and a second pathway for
circulating gas travelling through the front channel.

13. The electronic display assembly of claim 12 wherein:

the fan is placed within the first manifold.

14. The electronic display assembly of claim 12 or 13 wherein:
the housing contains a top and bottom portion;
the inlet aperture is located at the top portion of the housing; and
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the exhaust aperture is located at the bottom portion of the housing.

15. The electronic display assembly of any of claims 12 to 14 wherein:
the first and second manifolds are oriented vertically; and

the plufal‘rty of channels are oriented horizontally.

16.  The electronic display assembly of any of claims 12 to 15 wherein:
the channels are in conductive thermal communication with the electronic image
assembly,

17. The cooling system of any of claims 12 to 16 wherein:
the first and second gas pathways are substantially perpendicular.

18. An electronic display assembly comprising:

a housing having a top portion, bottom portion, a pair of vertical edges, and an
internal cavity for circulating gas;

an elecironic image assembly contained within the housing;

an inlet aperture in the housing for accepting ambient gas;

an exhaust aperture in the housing for exhausting ambient gas;

a plurality of metallic channels placed behind and in conductive thermal
communication with the electronic image assembly,

a first manifold placed along one of the vertical edges to accept ambient gas
from the inlet aperfure and distribute ambient gas to the plurality of
channels;

a second manifold placed along the opposite vertical edge as the first manifold to
accept ambient gas from the channels and direct it toward the exhaust
aperture;

at least a first fan within the first manifold positioned to draw the ambient gas into

the inlet aperture and through the channels;
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a heat exchanger comprising a first portion and a second portion, said first
portion adapted to receive ambient gas from the inlet aperture, and said
second portion adapted to receive ambient gas from the first portion;

at least a second fan positioned between the first and second portions of the
heat exchanger to pull ambient gas through the first portion and pt;sh
ambient gas through the second portion; and

at least a third fan positioned to force circulating gas through the internal cavity
and at least one of the heat exchanger portions.

19.  The electronic display assembly of claim 18 wherein:
the electronic image assembly is a liquid crystal display.

20. The assembly of claim 1 wherein:

the channels are in thermal communication with the electronic image assembly.

21 The assembly of claim 1 or 20 wherein: .
the first and second manifolds are placed along a pair of vertical edges of the

glectronic image assembly.

22.  The assembly of any of claims 1 to 21 wherein:
the: third fan is placed within either the first or second manifold,

23.  The assembly of any of claims 1 to 22 wherein:
the channels have a rectangular cross-section.

24.  The assembly of any of claims 1 to 23 wherein:
the channels are arranged in horizontal rows.

25. The assembly of any of claims 1 to 24 wherein:
the channels are metallic,
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The assembly of any of claims 1 to 25 wherein:
the assembly is configured not to allow ambient gas in the channels to mix with

the circulating gas.

The assembly of any of claims 1 to 26 wherein:
the assembly is configured not to allow the ambient gas that is pushed through
the second portion of the heat exchanger to mix with the circulating gas.

The electronic display assembly of any of claims 12 to 17 wherain:
the electronic image assembly is a liguid crystal display.

The electronic display assembly of any of claims 12 {o 17, and 28 wherein:
the first and second gas pathways do not allow the ambient gas and circulating
gas to mix.

The electronic display assembly of claim 18 or 19 wherein:
the inlet aperture is located at the top portion of the housing; and

the exhaust aperture is located at the bottom portion of the housing.

The electronic display assembly of any of claims 18, 18, and 30 wherein:

the channels are oriented horizontally.

The electronic display assembly of any of claims 18, 19, 30, and 31 wherein:
the channels have a rectangular cross-section.

Tha slsctronic display assembly of any of claims 18, 19, and 30 to 32 wherein:
the channels are arranged in horizontal rows.

The electronic display assembly of any of claims 18, 19, and 30 to 33 wherein:
the electronic display assembly is configured not to allow ambient gas in the

channels to mix with the circulating gas.
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35.  The electronic display assembly of any of claims 18, 19, and 30 to 34 whereln:

the electronic display assembly is configured not to allow the ambient gas that is

pushed through the second portion of the heat exchanger to mix with the
circulating gas.

36. A method for cooling an electronic image assembly comprising the steps of.

circulating a closed loop of circulating gas around the electronic image assembly;
directing a flow of ambient air through a first manifold,

allowing the flow of ambient air to cross the flow of circulating gas without
allowing the two to mix;

directing the flow of ambient air behind the electronic image assembly; and
directing the flow of ambient air through a second manifold. "

37. The method of claim 36 wherein:

the circulating gas travels in front of the electronic image assembly and behind
the electronic image assembly.

38. The method of claim 38 or 37 wherein:

the step of allowing the flow of ambient air to cross the flow of circulating gas is
performed by a pass through plate.

39. The method of any of claims 36 to 38 wherein:
the manifolds travel lengthwise down vertical sides of the electronic image
assembly.
40.

The method of any of claims 36 to 39 wherein:

the step of directing the flow of ambient air behind the electronic image assembly
is performed by a plurality of channels which are placed behind the electronic

image assembly, where the channels are in gaseous communication with the
first and second manifolds.
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41. The method of any of claims 36 to 40 further comprising the steps of:
forcing the circulating gas through a first set of pathways in a heat exchanger,
and ‘

forcing the ambient air through a second set of pathways in said heat exchanger.

42. The method of claim 41 wherein:
the step of forcing the circulating gas through the heat exchanger is performed
by a circulating fan, and
the step of forcing the ambient air through the heat exchanger is performed by
an ambient air fan.

43. The method of any of claims 36 to 42 wherein:
the closed loop of circulating gas travels in front of the electronic image
assembly, between a transparent front plate and a front surface of the
glectronic image assembly.

44. The method of claim 40 wherein:
the channels are placed in conductive thermal communication with the electronic
image assembly.

45. A method for cooling an electronic image assembly having a pair of opposing
edges and contained within a housing, the method comprising the steps of:
positioning a circulating fan within the housing to cause a closed loop of
circulating gas to flow around the electronic image assembly;

placing a first manifeold along one of the opposing edges of the electronic image
assembly;

placing a second manifold along the opposite edge of the electronic image
assembly as the first manifold; ‘

placing a plurality of channels behind the electronic image assembly, where each
channel is in gaseocus communication with the first and second manifolds;
and
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positioning an ambient air fan within the housing to cause a flow of ambient air
through the first manifold, channels, and second manifold without allowing
the ambient air to mix with the circulating gas. '

46. The method of claim 45 wherein:

the circulating gas travels in front of the slectronic image assembly and behind
the electronic image assembly.

47.  The method of claim 45 or 46 further comprising the steps of:
positioning a first pass through plate adjacent to the first manifold; and
positioning a second pass through plate adjacent to the second manifold.

48. The method of claim 47 wherein:
the first and second pass through plates accept both ambient air as well as

circulating gas but do not permit the two to mix.

49.  The method of any of claims 45 fo 48 further comprising the steps of.
forcing the circulating gas through a first set of pathways in a heat exchanger,
and "

forcing the ambient air through a second set of pathways in said heat exchanger,

50. The method of any of claims 45 to 49 wherein:
the closed loop of circulating gas travels in front of the electronic image
assembly, hetwaen a transparent front plate and a front surface of the
glectronic image assembly.

51. The method of any of claims 45 to 50 wherein:

the channels are placed in conductive thermal communication with the electronic
image assembly,
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52. A method for cooling an electronic image assembly contained within a housing
which encloses a first and second manifold along opposing edges of the
housing, the method comprising the steps of:
placing a first pass through plate adjacent to the first manifold;
placing a second pass through plate adjacent to the second manifold;
circulating a closed loop of circulating gas around the electronic image assembly
and through the first and second pass through plates; and

directing a flow of ambient air through the first manifold, through the first pass
through plate, behind the electronic image assembly, through the second
pass through plate, and through the second manifold.

53. The method of claim 52 further comprising the steps of:

forcing the circulating gas through a first set of pathways in a heat exchanger,
and

forcing the ambient air through a second set of pathways in said heat exchanger.

54, The method of claim 52 or 53 wherein:
the closed loop of circulating gas travels in front of the slectronic image

assembly, between a transparent front plate and a front surface of the
electronic image assetnbly.

55. The method of any of claims 52 to 54 further comprising the steps of:
further directing the ambient air through a plurality of channels which are placed
in conductive thermal communication with the electronic image assembly.

58. An apparatus comprising:
an electronic image assembly and a housing assembly containing said electronic
image assembly;

a first fan affixed to said housing assembly to force circulating gas through a first
zone of the interior of said housing assembly;
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a second fan affixed to said housing assembly to cause a flow of ambient gas
from outside said housing assembly to pass through a second zone of the
interior of said housing assembly; and ,

a structure positioned within said housing assembly to allow the circulating gas to
cross the flow of the ambient gas while substantially prohibiting the
circulating gas from mixing with the ambient gas.

57. The apparatus of claim 56 wherein:
the flow of ambient gas is adapted to travel behind the electronic image
assembily.

58. The apparatus of claim 56 or 57 further comprising: ‘
a plurality of channels placed behind the electronic image assembly, each

channel having an inlet and exit and positioned to accept ambient gas.

59. The apparatus of claim 58 further comprising:
a first manifold in gaseous communication with the inlet of each channel; and

a second manifold in gaseous communication with the exit of each channel.

60, The apparatus of any of claims 56 to 59 wherein:
the structure comprises a first series of voids adapted to accept the circulating
gas and a second series of voids adapted to accept the ambient gas.

61. The apparatus of any of claims 56 to 60 wherein:
the structure comprises a first and second series of voids where the first series of
voids are oriented substantially perpendicular to the second series of

voids.

62. The apparatus of any of claims 56 to 61 wherein;
the flow of ambient gas is adapted to cross the closed loop of circulating gas at a
right angle.
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63. The apparatus of claim 58 or 59 wherein:

the channels are in thermal communication with the electronic image assembly.

64. The apparatus of claim 58 wherein:

the first and second manifolds are placed along a pair of vertical edges of the
elecironic image assembly.

65. An apparatus comprising:

an electronic image assembly and & housing assembly containing said electronic
ia;nage assembly;

a first fan affixed within the housing assembly to force circulating gas through a
first zone of said housing assembly;

a second fan affixed within the housing to cause a flow of ambient gas through a
second zone of sald housing assembly; and

a structure having
a first series of voids adapted fo accept the circulating gas and
a second series of voids adapted {o accept the ambient gas;

wherein the first series of voids is oriented substantially perpendicular to the
second series of voids.

66. The apparatus of claim 65 further comprising:
a fromt channel placed in front of the electronic image assembly where the
circulating gas is adapted to travel through the front channel.

87. The apparatus of claim 65 or 86 further comprising:
a plurality of channels placed behind the electronic image assembly, each

channel having an inlet and exit and positioned to ambient gas.

68. The apparatus of claim 67 further comprising:

a first manifold in gaseous communication with the inlet of each channel behind
the electronic image assembly; and
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a second manifold in gaseous communication with the exit of each channel

behind the electronic image assembly.

68. The apparatus of any of claims 65 to 68 wherein:
the structure does not permit the circulating gas to substantially mix with the
ambient gas.

70. The apparatus of any of claims 65 to 69 further comprising:
a heat exchanger positioned to accept the circulating gas in addition to a second
flow of ambient gas.

71.  An apparatus comprising:

an electronic image assembly;

a first fan positioned to force circulating gas around the electronic image
assembly in a closed loop;

a second fan positioned to cause a first flow of ambient gas;

a first structure positioned on a first side of the electronic image assembly to
allow the circulating gas to cross the flow of the ambient gas without
permitting the circulating gas to substantially mix with the ambient gas;

a second structure positioned on a second side of the elecironic image assembly
to allow the circulating gas to cross the flow of the ambient gas without
permitting the circulating gas to substantially mix with the ambient gas;
and

a heat exchanger positioned to accept both the circulating gas and the ambient
gas without permitting the circulating gas to substantially mix with the

ambient gas.

72. The apparatus of claim 71 further comprising:
a first manifold positioned adjacent to the first pass through plate; and
a second manifold positioned adjacent to the second pass through plate.
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73.  The apparatus of claim 71 or 72 wherein:
the first and second structure each comprise a first series of voids positioned to
accept the circulating gas and a second series of voids positioned to
accept the ambient gas.

74. The apparatus of any of ciéims 71 to 73 wherein:
the first and second structure each comprise a first and second series of voids
where the first series of voids are oriented substantially perpendicular to
the second series of voids.

75. An apparatus comprising:

an electronic image assembly;

a housing assembly containing said electrenic image assembly,

a first fan connected to said housing assembly and adapted to circulate gas in a
first path through an interior of said housing assembly;

a second fan connected to said housing assembly and adapted to cause ambient
gas from outside said housing assembly to circulate in a second path
through said interior of said housing assembly; and

a structure positionad within said housing assembly and configured {o allow the

gas in said first path to eross over the ambient gas in said second path.

76. The apparatus of claim 75 wherein said second fan is adapted to circulate the
ambient gas in said second path, which goes behind the electronic image
assembly.

77.  The apparatus of claim 75 or 76 further comprising a plurality of channels behind
said electronic image assembly, each said channel having an inlet and an exit

and configured to accept ambient gas.

78.  The apparatus of claim 77 further comprising:
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a first manifold in gaseous communication with said inlet of each said channel,
and
a second manifold in gaseous communication with said exit of each said

channel.

79.  The apparatus of claim 78 wherein said first manifold and said second manifold
are respectively placed along a pair of vertical edges of said electronic image
assembly.

80.  The apparatus of any of claims 77 or 79 wherein said channels are in thermal
communication with said elecltronic image assembly.

81.  The apparatus of any of claims 75 to 80 wherein said sfructure comprises a first
series of voids configured to accept the gas in said first path and a second series
of voids configured to accept the ambient gas in said second path.

82.  The apparatus of any of claims 75 to 81 wherein said structure comprises a first
and a second series of voids wherein said first series of voids are oriented

substantizlly perpendicular to said second series of voids.

83. The apparatus of any of claims 75 to 82 wherein said first path crosses over said

second path at a right angle.

84.  An apparatus comprising:
an electronic image assembly;
a housing assembly coniaining said electronic image assembly;
a first fan connected to said housing assembly and adapted to circulate gas in a
first path through said housing assembly;
a second fan connected to said housing assembly and adapted to cause
ambient gas to circulate in a second path through said housing assembly; and
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a structure comprising a first series of voids configured to accept the gas in said
first path and a second series of voids configured to accept the ambient
gas in said second path;

wherein said first series of voids is oriented substantially perpendicular to said
second series of voids. |

85. The apparatus of claim 84 further comprising a channal in front of said electronic
image assembly such that said first fan is adapted to circulate the gas in said first
path through said front channet.

86. The apparatus of claim 84 or 85 further comprising a plurality of channels behind
said electronic image assembly, each said channel having an inlet and an exit
configured to accept ambient gas.

87. The apparatus cf claim 86 further comprising:
a first manifold in gaseous communication with said inlet of each said channel
behind said electronic image assembly, and
a second manifold in gaseous cormmunication with said exit of each said channel

behind said electronic image assembly.

88. The apparatus of any of claims 84 to 87 wherein said structure is configured to
substantially separate the gas in said first path from the ambient gas in said

second path,

89. The apparatus of any of claims 84 to B8 further comprising a heat exchanger
configured to accept the gas in said first path in addition to a second flow of
ambient gas.

80.  An apparatus comprising:
an electronic image assembly;,
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a first fan adapted to circulats gas around said electronic image assembly in a
first path;

a second fan adapted to circulate a first flow of ambient gas;

a first structure on a first side of said electronic image assembly configured to
allow the gas in said first path to cross over the first flow of ambient gas;

a second structure on a second side of said electronic image assembly
configured to allow the gas in said first path to cross over the first flow of
ambient gas; and

a heat exchanger configured io accept the gas in said first path and a second

flow of ambient gas.

91. The apparatus of claim 80 further comprising:
a first manifold adjacent to said first structure; and
a second manifold adjacent to said second structure.

82. The apparatus of claim 80 or 91 wherein said first structure and said second
structure each comprise a first series of voids configured to accept the gas in
said first path and a second series of voids configured to accept the first flow of

ambient gas.

93. The apparatus of claim 90 to 82 wherein said first structure and said second
structure each comprise a first series of voids and a second series of voids such
that said first series of voids is oriented substantially perpendicular to said

second series of voids.

o4, The apparatus of any of claims 80 to 93 wherein said first structure and said
second structure are each configured to substantially separate the gas in said

first path from the first flow of ambient gas.
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Description

Technical Field

[0001] Embodiments generally relate to systems for in-
stalling and cooling electronic displays mounted to a ver-

tical surface.

Background of the Art

tail A shown in Figure 1.

FIGURE 3 is afront perspective view ofanexemplary
hybrid rear cover and mounting bracket, once fas-
tened to a vertical surface and connected to service
wiring.

FIGURE 4 is a detailed front perspective view of De-
tail B shown in Figure 3.

FIGURE 5 is a detailed front perspective view of De-
tail C shown in Figure 3.

10 FIGURE 6 is a front perspective view of the exem-
[0002] Electronic displays are sometimes used in out- plary method for attaching the electronic display as-
door environments or other areas where the surrounding sembly module to the hybrid rear cover and mounting
temperatures may be high or there may be other sources bracket.
of heat such as solar loading causing the temperatures FIGURE 7 is a front elevation view of the hybrid rear
within the display to rise. However, some portions of the 75 cover and mounting bracket once assembled with
display can be difficult to cool as simply ingesting ambient the electronic display assembly module and indicat-
air into some portions of the display can introduce dust ing the section line A-A.
and contaminates into sensitive portions of the display, FIGURE 8 is a partial secticn view taken along the
which can lead to premature failures. Further, it is now section line A-A and showing the top portion of the
desirable to provide an improved system for installing 20 assembly.
large electronic displays in public area. KR20020057425 FIGURE 9 is a partial section view taken along the
discloses a device for adjusting the angle of a wall mount- section line A-A and showing the bottom portion of
ed display apparatus. US 2013/270975 discloses a re- the assembly.
placeable glass panel for an electronic display.
25 Detailed Description
Summary of the Exemplary Embaodiments
[0006] The invention is described more fully hereinaf-
[0003] Theinventionisdefinedinthe appended claims. ter with reference to the accompanying drawings, in
A system and method for mounting an electronic display which exemplary embodiments of the invention are
is disclosed herein. A rear cover mounting bracket may 30 shown. This invention may, however, be embodied in
contain a rear plate and a sidewall which surrounds a many different forms and should not be construed as
perimeter of the plate. A plurality of mounting holes may limited to the exemplary embodiments set forth herein.
be placed within the plate (o allow fastening the rear plate Rather, these embodiments are provided so that this dis-
to avertical surface. Anelectronicdisplay assembly mod- closure will be thorough and complete, and will fully con-
ule may contain a thermal plate where the attachmentof 35 vey the scope of the invention to those skilled in the art.
the rear cover mounting bracket to the module creates a In the drawings, the size and relative sizes of layers and
plenum which can house one or more electronic compo- regions may be exaggerated for clarity.
nents. In a preferred embodiment, the rear plate contains [0007] The terminology used herein is for the purpose
a pair of hooks and the module contains a pair of corre- of describing particular embodiments only and is not in-
sponding cylinders which can be engaged with the hooks 40 tended to be limiting of the invention. As used herein, the
so that the module can hang from the hooks. singular forms "a", "an™ and "the" are intended to include
[0004] The foregoing and other features and advan- the plural forms as well, uniless the context clearly indi-
tages of the present invention will be apparent from the cates otherwise. It will be further understood that the
following more detailed description of the particular em- terms "comprises" and/or "comprising,” when used in this
bodiments, as illustrated in the accompanying drawings. 45 specification, specify the presence of stated features, in-
tegers, steps, operations, elements, and/ or components,
Brief Description of the Drawings but do not preclude the presence or addition of one or
more other features, integers, steps, operations, ele-
[0005] A betterunderstanding of an exemplary embod- ments, components, and/or groups thereof.
iment will be obtained from a reading of the following 50 [0008] Embodiments of the invention are described
detailed description and the accompanying drawings herein with reference to illustrations that are schematic
wherein identical reference characters refer to identical illustrations of idealized embodiments (and intermediate
parts and in which: structures) of the invention. As such, variations from the
shapes of the illustrations as a result, for example, of
FIGURE 1isarear perspective view ofanexemplary 95 manufacturing techniques and/or tolerances, are to be
electronic display assembly module showing Detail expected. Thus, embodiments of the invention should
A not be construed as limited to the particular shapes of
FIGURE 2 is a detailed rear perspective view of De- regions illustrated herein but are to include deviations in
2
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shapes that result, for example, from manufacturing.

[0009] Unless otherwise defined, all terms (including
technical and scientific terms) used herein have the same
meaning as commonly understood by one of ordinary
skill in the art to which this invention belongs. It will be
further understood that terms, such as those defined in
commonly used dictionaries, should be interpreted as
having a meaning that is consistent with their meaning
inthe context ofthe relevant art and will not be interpreted

[0013] FIGURE 2 is a detailed rear perspective view
of Detail A shown in Figure 1. Here, the details of the
mounting pin (or rod or cylinder) 51 may be observed. In
this embadiment, this can be described as a cylinder
which travels horizontally and may be divided by two Ic-
cating walls 53 (closest to the perimeter of the module
500) and 54 (closest to the center of the module 500).
The cylinder can then be identified by the mounting por-
tion 55 (located between walls 53/54) and the interior

in an idealized or overly formal sense unless expressly 70 portion 52 (starting at the wall 54 and travelling fowards
so defined herein. the center of the module 500). The mounting pins can be
[0010] FIGURE 1 is a rear perspective view of an ex- solid or hollow and are preferably cylindrical.
emplary electronic display assembly module 500 show- [0014] FIGURE 3 is a front perspective view of an ex-
ing Detail A. A thermal mounting sheet 81 is placed be- emplary hybrid rear cover and mounting bracket 550
hind the electronicdisplay and contains a pluralityofelec- 75 (herein cover/bracket 550), once fastened to a vertical
trical assemblies 40 which includes a power module but surface and connected to service wiring 281. The cov-
may also include video players, hard drives, microproc- er/bracket500 preferably contains a substantially flatrear
essars, printed circuit boards, and input/output electron- plate 220 with a sidewall 225 which surrounds the plate
ics. A narrow channel 120 is preferably defined by the 220. A plurality of mounting holes 275 are preferably
space between the thermalsheet 81 and therearsurface 20 placed near the top of the cover/bracket 500 while an-
of the electronic display. External air 100 may be forced other plurality of mounting holes 276 are placed near the
through the channel 120 by fan 80, which canthen extract bottom of the cover/bracket 500. In this way, the cov-
heat from both the rear surface of the electronic display er/bracket 500 can easily be mounted on a vertical sur-
as well as the thermal mounting sheet 81. face where the service wiring 281 can be routed through
[0011] Agasket90is preferably attachedtothethermal 25 the sidewall 225 and into a junction box 280 by a desig-
mounting sheet 81 and surrounds a portion of the perim- nated electrician. A second service line 283 may also exit
eter of the thermal mounting sheet 81. When combined the junction box 280 and couid run to a second display
with the hybrid rear cover mounting bracket 550, the gas- module, allowing several cover/brackets to be installed
ket 90 and sheet 81 define a gaseously-sealed plenum and wired together in a daisy chain fashion. Generally,
91 which may contain the electrical assemblies 40. One 30 this electrical work requires permits, licenses, and/or ap-
or more fans 75/77 may cause the air within the plenum proval by an electrical inspector. With this exemplary em-
91 to circulate around. Preferably, a pair of dividing walls bodiment, this work can be completed and approved be-
83/85 are used to define a loop around the plenum 91 fore the electronic display modules 500 are even shipped
which passes through only one of the dividing walls (here to the location.
83). In an exemplary embodiment, dividingwall83is per- 35 [0015] A pair of gas springs 250 or other resistive de-
pendicular to dividing wall 85. Even more preferably, di- vice may be attached to the rear plate 220 and corre-
viding wall 80 is arranged horizontally and contains the spond with the attachment plates 900/910 on the elec-
fan(s) while dividing wall 85 is connected to the end of tronic display module 500. A trio of latches 130, 132, and
dividing wall 83 but is arranged vertically and does not 135 may be placed at the bottom of the cover/bracket
contain a fan. For exemplary airflow, it has been discov- 40 550 and correspond to the latches 120, 122, and 125 on
ered that placing the first fan 75 near the center of the the module 500 respectively. Of course, as noted above,
display assembly and the second fan 77 near the perim- only a single latch or a pair of latches may be used in
eter of the display assembly, causes a pair of circulating some embodiments. A pair of mounting hooks 300 and
gas loops 215 and 200 respectfully. Preferably, the ple- 301 are preferably placed at the top of the cover/bracket
num 91 is sealed so that external air cannot enter the 45 550 and correspond to the mounting pins 50 and 51 re-
plenum 91 (and preferably prevents air, or any other gas- spectively. Preferably, the hook 300 would wrap around
eous matter with or without particulate, from exiting the a portion of the circumference of the mounting portions
plenum 91). 55, where the hook 300 is stabilized laterally between
[0012] A plurality of input/output electrical connections the walls 54 and 53.
25 are preferably placed at the top of the module 500 5¢ [0016] FIGURE 4 is a detailed front perspective view
and underneath a water guard 35. Also, a pair of mount- of Detail B shown in Figure 3. A fitting 285 may permit
ing pins 50 and 51 are arranged at the top of the module conduit (not shown) to seal with the sidewall 225 and
500. A trio of latches 120, 122, 125 are preferably ar- allow the service wire 281 to pass through the sidewall
ranged at the bottom of the module 500, aithough em- 225 to meet the junction box 280.
bodiments can be practiced within one or two latches 95 [0017] FIGURE 5 is a detailed front perspective view
only. Also shown in this figure are the attachment brack- of Detail C shown in Figure 3.
ets 900 and 910 for gas springs 250 or other supporting [0018] FIGURE 6 is a front perspective view of the ex-
resistive elements. emplary method for attaching the electronic display as-
3
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sembly module 500 to the hybrid rear cover and mounting
bracket 550. Once the cover/bracket 550 has been
mounted tc a vertical surface {and preferably after the
service wiring has been ran to the junction box) the mod-
ule 500 may hang from the interaction of the hooks
300/301 with the pins 51/50. At this point the bottom of
the module 500 can be rotated outwardly so that the gas
springs 250 can be attached to the module 500. Once
these are attached, the hooks 300/301 remain within the

made to affect the described invention and still be within
the scope of the claimed invention. Additionally, many of
the elements indicated above may be altered or replaced
by different elements which will provide the same result
and fall within the scope of the claimed invention. ltis the
intention, therefore, to limit the invention only asindicated
by the scope of the claims.

pins 51/50 butthe bottom of the module 500 is heldaway 70 Claims
from the cover/bracket 550 so that the module 500 can
be electrically connected with the junction box 280. Once 1. A system for mounting an electronic display to a ver-
the module 500 is electrically connected, the bottom of tical surface comprising:
the module 500 is rotated towards the cover/bracket 550
until the latches at the bottom of the two assemblies can 75 a rear cover mounting bracket (550) having a
be engaged. rear plate (220) and sidewall (225} which sur-
[0019] FIGURE 7 is a front elevation view of the hybrid rounds a perimeter of the rear plate (220);
rear cover and mounting bracket 550 once assembled a plurality of mounting holes (275/276) placed
with the electronic display assembly module 500 and in- within the rear plate (220) which allow the rear
dicating the section line A-A. 20 cover mounting bracket (550) to be fastened to
[0020] FIGURE 8 is a partial section view taken along the vertical surface and
the section line A-A and showing the top portion of the an electronic display module (500); character-
assembly. When the latches at the bottom of the two ized in that the electronic display module (500)
assemblies engage, the gasket 90 is preferably com- comprises a power module (40) and a thermal
pressed against the rear plate 220 to define the plenum 25 plate (81), wherein the electronicdisplay assem-
91. A front cover transparent plate 410 is preferably bly module (500} is attached to the rear cover
placed in front of the electronic display and a flow of ex- mounting bracket {550) so that it defines a
ternal air 100 is shown travelling behind the electronic sealed plenum (91) between the thermal plate
display and through the channel 120. Although any type {81) and the rear plate (220); and wherein the
of flat panel electronic display could be used, this partic- 30 power module (40) is placed within the sealed
ular embodiment uses an LCD display 400 with & direct plenum {91).
LED backlight 430. Thus, in this embodiment, the chan-
nel 120 is defined between the rear surface of the LED 2. The system of claim 1 wherein:
backlight 430 and the thermal mounting plate 81. How- the mounting holes (275/276) are placed outside of
ever, alternative embodiments may utilize any type offlat 35 the sealed plenum (91).
panel electronic display, including but not limited to plas-
ma, OLED, electroluminescent polymers, or similar 3. The system of claim 1 further comprising:
where the channel 120 is defined between the rear sur-
face of these displays and the thermal plate 81. a channel (120) defined by the space between
[0021] FIGURE 9 is a partial section view taken along 40 the electronic display (400) of the electronic dis-
the section line A-A and showing the bottom portion of play module (500) and the thermal plate (81);
the assembly. The fan 80 is preferably positioned to draw and
the external air 100 through the channel 120, along the afan (80) positioned to draw externalair through
rear portion of the backlight 430 (or electronic display), the channel {120) where the external air is not
and exhausted out of the bottom of the assembly. Of 45 permitted to enter the sealed plenum (91).
course, the external air 100 could also be ingested at the
bottom and exhausted out of the top. The fan 80 is pref- 4. The system of any preceding claim further compris-
erably placed within a cavity defined between the back- ing:
light 430 and the rear plate 220 and is preferably not a fan (75/77) positioned within the sealed plenum
immediately adjacent to the exhaust port on the housing, 50 (91) to force circulating air over the power supply
although this is not required. Generally speaking, a por- (40), where the sealed plenum {91) is sealed so that
tion 201 of the housing may connect between the rear external air cannot enter the sealed plenum (91) and
surface of the backlight 430 (or electronic display) and other gasecus matter is prevented from exiting the
the rear plate 220, where the fan 80 is mounted on this sealed plenum (91).
portion 201 of the housing. 55
[0022] Having shown and described a preferred em- 5. The system of any one of claims 1 to 4, further com-
bodiment of the invention, thase skilled in the art will re- prising:
alize that many variations and modifications may be
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a pair of hooks (300 and 301} attached {o the ferner umfassend:
rear plate (220); and einen Lufter (75/77), der innerhalb des abgedichte-
a pair of mounting pins (50 and 51) attached to ten Raums (91) positioniert ist, um zirkulierende Luft
the electronic display assembly module (500) iber die Leistungsversorgung (40) zu zwingen, wo-
which fit within the hooks (300 and 301)andal- 5 bei der abgedichtete Raum {91) abgedichtet ist, so-
low the electronic display assembly module dass AuRenluft nicht in den abgedichteten Raum
(500) to hang from the hooks (300 and 301). (91) eintreten kann und verhindert wird, dass andere
gasfdrmige Materie aus dem abgedichteten Raum
6. The system of claim 5 further comprising: a latch (91) austritt.
(130/132/135) having a first portion attached to the 10
electronic display assembly module (500) and a cor- 5. System nach einem der Anspriiche 1 bis 4, ferner
responding second portion attached tothe rear cover umfassend:

mounting bracket (550).
ein Paar Haken (300 und 301), die an der Riick-

15 platte (220) angebracht sind; und
Patentanspriiche ein Paar Montagestifte (50 und 51), die an dem
elektronischen Anzeigeanordnungsmodul
1. System zum Montieren einer elektronischen Anzei- (500) angebracht sind und in die Haken (300
ge an einer vertikalen Oberfldche, umfassend: und 301) passen und ermdglichen, dass das
20 elektronische Anzeigeanordnungsmodul (500)
eine Rilckabdeckungsmontagehalterung (550) an den Haken (300 und 301) hangen kann.
miteiner Rickplatte (220) und einer Seitenwand
(225), die einen Umfang der Rickplatie (220) 6. System nach Anspruch 5, ferner umfassend:
umgibt; eine Verriegelung (130/132/135) mit einem an dem
eine Vielzahl von Montageldchern (275/278), 25 elektronischen Anzeigeanordnungsmodul (500) an-
die innerhalb der Rickplatte (220) platziert sind, gebrachten ersten Abschnitt und einem an der Riick-
die das Befestigen der Riickabdeckungsmonta- abdeckungsmontagehalterung (550) angebrachten
gehalterung (550) an der vertikalen Oberflache entsprechenden zweiten Abschnitt.

erméglichen, und
ein elektronisches Anzeigemodul (500); da- 30

durch gekennzeichnet, dass das elekironi- Revendications
sche Anzeigemodul (500) ein Leistungsmodul
(40) und eine thermische Platte (81) umfasst, 1. Systéme de montage d'undispositifd'affichage élec-
wobei das elektronische Anzeigeancrdnungs- tronique sur une surface verticale comportant :
modul (500) an der Riickabdeckungsmontage- 35
halterung (550) angebracht ist, sodass es zwi- un support de montage de couvercle arriére
schenderthermischen Platte (81) und der Riick- (550) ayantune plaque arriére (220) etune paroi
platte (220) einen abgedichteten Raum (91) de- latérale (225) quientoure un périmétre de la pla-
finiert; und wobei das Leistungsmodul (40} in- que arriere (220) ;
nerhalb des abgedichteten Raums (91) platziert 40 une pluralité de trous de montage {(275/276) pla-
ist. cés a lintérieur de la plaque arriere (220) qui
permet de fixer le support de montage de cou-
2. System nach Anspruch 1, wobei: vercle arriére (550) sur la surface verticale et
die Montagel6cher (275/276) aullerhalb des abge- un module de dispositif d’affichage électronique
dichteten Raums (91) platziert sind. 45 (500) ;
caractérisé en ce que le module de dispositif
3. System nach Anspruch 1, ferner umfassend: d’'affichage électronique (500) comporte un mo-
dule d’alimentation (40) etune plaque thermique
einen Kanal (120), der durch den Abstand zwi- (81), dans lequel le module d’assemblage de
schen der elektronischen Anzeige (400) des 50 dispositif d’affichage électronique {500) est at-
elektronischen Anzeigemoduls (500) und der taché au support de montage de couvercle ar-
thermischen Platte (81) definiert ist; und riere (550) de telle sorte qu’il définit un plénum
einen Lifter (80), der positioniert ist, um Auflen- scellé (91) entre la plaque thermique (81) et la
luft durch den Kanal (120) zu ziehen, wobei die plaque arriére (220} ; et dans lequel le module
AuBeniuft nichtin den abgedichteten Raum (91) 95 d’alimentation (40) est placé a l'intérieur du plé-
eintreten darf. num scellé (91).
4. System nach einem der vorangehenden Anspriichs, 2. Systéme selon la revendication 1, dans lequel :
5
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les trous de montage (275/278) sont placés a 'ex-
térieur du plénum scellé (91).

Systéme selon la revendication 1, comportant par
ailleurs :

un canal (120) défini par I'espace entre le dis-
positif d’affichage électronique (400) du module
de dispositif d'affichage électronique (500) et la
plague thermigue (81) ; et

un ventilateur (80) positionné pour aspirer de
I'air extérieur au travers du canal (120) ou l'air
extérieur n’est pas autorisé arentrerdans le plé-
num scellé (91).

Systéme selon 'une quelconque des revendications
précédentes, comportant par ailleurs :

un ventilateur (75/77) positionné a l'intérieur du pié-
num scellé (91) pour forcer de Pair circulant au-des-
sus de l'alimentation électrique (40), le plénum scellé
(91) étant scellé de telle sorte que de I'air extérieur
ne peut pas rentrer dans le plénum scellé (91) et
toute autre matiére gazeuse ne peut pas sortir du
plénum scellé (91).

Systéme selon 'une quelconque des revendications
1 & 4, comportant par ailleurs :

une paire de crochets {300 et 301) attachés sur
la plaque arriere (220) ; et

une paire de goupilles de montage (50 et 51)
attachées sur le module d’assemblage de dis-
positif d’affichage électronique (500) quis’adap-
tentdans les crochets (300 et 301) et permettent
de suspendre le module d’'assemblage de dis-
positif d'affichage électronique (500) aux cro-
chets (300 et 301).

Systéme selon la revendication 5, comportant par
ailleurs :

un verrou (130/132/135) ayant une premiére partie
attachée sur le module d’assemblage de dispositif
d'affichage électronigue (500) et une deuxiéme par-
tie correspondante attachée sur le support de mon-
tage de couvercle arriére (550).

20
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number:
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A gystem for cooling an electronic image
assambly. One embodiment of the system
cortains a plurality of channels place

behind the slectronic image assambly and s8¢0

oreferably in conductive thermal
communication with the imags assembly.
Ambient gas is ingesiaed into the display
housing and directed o a manifold which
distributes the ambient gas o the plurality
of charnels. Ancther embodimernt of the
systam usas a8 heat sxchangsr with an
internal fan assembly. Circulating gas _
may also be used to cool a front partion of FiG -4

the electronic image assembly or any

other internal cavily of the electronic display housing. The circulating gas may be drawn
through a heat exchanger so that heat may bs transferred (o an ambient gas. The heat
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exchangsy and exhausting it out of the display housing.

https://worldwide espaceret. comy/publicationDetails/biblio?DB=EPODOC& H=0& ND=3&adjaceni=true& locale=en EP&FT=D. .

Page 1 of 2

11/6/2019

SEC et al. v. MRI
SEC Exhibit 1022.0718
IPR2023-00221



Page 2 o

p //‘ ] VV' . p i p {i o - L e
" G By " /b ? 3} C
SIIWG (i l(ie CShace: 1ot ] ?{ Cailio }})e 4118 }1 1071 3 FQ }I) ¢ (?( “ O(& \”) 3&4({!2(‘““’ +

P

SEC et al. v. MRI
SEC Exhibit 1022.0719
IPR2023-00221



[translation]

(19) KOREAN INTELLECTUAL PROPERTY OFFICE (KR)
(12) PATENT GAZETTE (B1)

{(43) Publication Date Oet. 21, 2019
(11) Registration No.; 10-2010315
{24) Registration Date: Aug. 7, 2019
(3hwint. CL (73) Patentee; MANUFACTURING RESCURCES
HOIL 51/52 (2006.01y  HO5K 7/20 (2006.01) INTERNATIONAL, INC.
(32 CPC CL
HOL 51/529 (2013.01)
HOS5K 7/20972 (20153.61)
(21) Application No.: 10-2018-7027437 (DIV) {72y Inventor{s): HUBBARD, Tirn

DUNN, Witham
(22} Int'l Appln. Date: May 4, 2611

Filing Date of Request for Examination:  Sep. 20, 2018

(85) Date of the Translation;  Sep. 20, 2018

(65) Laid-Open No.: 10-2018-0108890

(43} Laid-Open Date: Oct. 4, 2018

(62} Parent Patent Appln. No.: 10-2012-703 1800 {74) Attomey: Jang Won Park
Int’l Appin. Date: May 4, 2011

Filing Date of Reqguest for Exanunation:  Mar, 22, 2016
(86} Int'l Appln. No.: PCT/US2011/035120
87y Int’f Laid-Open No.: WO 2011/140179

Int’l Laid-Open Date: Nov. 16, 2011

(30} Priority Data
61/331,340 May 4, 2010 Us

Number of Claims as allowed: 49 claims in total Examiner; LEE, Woo Ri

(54) Title of Invention: SYSTEM FOR COOLING AN ELECTRONIC IMAGE ASSEMBLY

Abstract, Specification and Claims are not translated.

SEC et al. v. MRI
SEC Exhibit 1022.0720
IPR2023-00221



[

2019109214
10-2010515
201933084074

FRFHHHER)

SRESFRED

P BT
HOIL 51/52 (2006.01) HOEK 7/20 (2006.00)
(523 CPCES|EH
HpIL 51/529 (2013.01)
HOSK 7/205972 (2013.01) (72) el
kel 10-2018-7027437¢ ) Huiz 9
FE) 20108059049 w)w 2« 30005 ¢
201833094204 | 294
=} 20181309920
10-2018~0108890 (
201810204
53 10-2012-7031800
A (A} 20118059049
b 2016%303¥22Y
PCT/US2011/035120
WO 2011/140179
201 d11g10Y

SE UMY dEEelEE

Fellel Ml

4
o

il

ok

== 1RG0
2= 1600

[\%]
frot
<O

059049

5

o) (US)

B A

SEC et al. v. MRI
SEC Exhibit 1022.0721
IPR2023-00221



oAA ¥ 2EAY AW PR EE A%

= &3 e

o] sk 54 yres

SEC et al. v. MRI
SEC Exhibit 1022.0722
IPR2023-00221



010515

10~

=
s
i .
f ==
1 —
o

; B

e , ;X‘
ik Wlw
7o )

e N ™
X ofpt X
) s il
. bk S N
3 e
% i)
o ,

o) 2

A U

bk
) 4
i T
e -

- juting Jiy )
il "o B3 A
ol 2
i it N
o <3 1

ekl glo

£ Azl ol
7

CRI
SRR

— ™ <t
G o B B i B
xR W R T wE RO wOE

SEC et al. v. MRI
SEC Exhibit 1022.0723
IPR2023-00221



e 4r =3 il cl w
- ppke —_— e
) i 7 N 5 iE
= el ey g
< Ql = ! \_ﬂ.,.!
o o i: H ,
i bl —_~
=2 T
: = e
ey gl 7 5 E X
{ e B o a1 e
- i S T = T
Js T N K = T
o . —_ — o
s 13 o iy &) o
= frvind ] —_ni |
. : ] L‘,. o o
e Ar A bl L on
@ e o] " i
o k) ot N
L . t e
n - g T
il pel
e = o
iny . i<
e e | iy iy —
= - N Y 2 -
o gl e < i) "
i K = = B
== — @ T ol
g o i X
. (- i .Hw., o i
ﬂu N il . = ﬁ
Es e . BN (o <]
i =l e
b3 ) =3 W i< N
§ E3 G - M
. = Tod el
™ - = T ot ol *
o - =
FE A N i A ~
o : T uila i £
[ e s
< ol \ ™~
W B prat bl ~ ,
B e EY i
o® i
=0
N
Ok =
T . ®e T
= - Wﬂ.. ) s
) Hr . —
T A o o b s
B = G < . ® e
= 4 hl w ey {: S
3 T b 1
A ) B o R Jid >
NN R < i e o S i =
= 5 iny b F '
T : i oo B i
i —_ P —_ P e 50 —_ )
3 R F O 50 - & - 2 x - & S
wOT R OR - % bz m N ®OT O OB F =

SEC et al. v. MRI
SEC Exhibit 1022.0724
IPR2023-00221



2 = i A =N w
& = w 3 20 L N
" it ,,
= ~ M ; it o
< [ flt B
N 71 ~~ . \
B i %0 o] o 5
o , T g X .
et ~ ] v
< . i ® X
sl 50 K X T %
' e 5% o q_n s
I . et 3 e
& 3 | 7o
w i U
' o o 5
o ) 84 1
i W & |
o - ur o
ot | e
b | ikt
i o o
e T a
, g S ~
oy

1}
s "
| T
A =
jas )
2 ) K
X I
] 2o [
A 2 o)
e >
b i
= " A
. s T
e =
\mlo.
K -
"2
™ e
~a o
T° )
2 i
T .
DY N
Li iy
N N
%o 0
-
=
e "o
N ; .
~ =i N
l g =
: T ,.
ot . ; 5w
o oy = < W © o~ = oom 90
— i 5 s ~— ~ — Yt Boome ~
g B9 ok free] e =y o = e o ,.i -
o® e W 3 io¢ [ o° K
N o T L
in == NIk i+ N N Noxe
o wE® TR I RO " %o B R

SEC et al. v. MRI
SEC Exhibit 1022.0725
IPR2023-00221

A7 18



© 6= 0 3 5o =0
=] T o b =
< " o S w
wm,_ o ! h W s
Dl ! e — P '
=2 el w B e N
0
. — o -
<0 ~ \ <0
A,; e M_Mh i o
B i) & i 3
N ol
s N —~ —~
i o i e N x
G2 7 ur 4 !
L
T o N
il BN o
T 4o
w i e
Hp w0 2
. 0 - N
%0 < T Ho
T 2o = ,
I HO e
7o ﬂﬂ od,. hie
o = K N
) T = o
il L e
il oo RA
) . .
fo o ,.ﬁ e
o " N .
ﬂ < e
N K =
o= i
. or '
R <
| TC
o ol N
o "~ pr
° T S
e ol
T &
Y o
4] w
S &
B =
— =l ) T - - -
3 w £ T ) g .
0% i e ., o . o R
e el T
_ i ) a = 1 ol ==
2 R 7° g oM ° o
o ‘ WO o oY Ne
b i w Do PN - N = ke
= = = T o = o= 9o = .
B3 0 it = - 3 " e A i3 —
: 1o° /c, —t ot e VM. s 4 MAD
Jid o oW . F o R ] T
w 3 - = d | o ¢ o domm H omm 3! o
E ES %0 & = 4% W & S N i JM & = T 8
N & 5o SN ) LB BN .
I ° ow T g 7 o IS < g
& oy P ; i oy ) = - ~ e o {
— =8 r_ - )r ~ K ] & e ﬂﬂ - - - SN =0 i I u.L -
TR R oW oy & ®O®OAHETOR RO w® 0B ®E® 3R

SEC et al. v. MRI
SEC Exhibit 1022.0726
IPR2023-00221



Lo} -

—~

e WO ™0 i
L e hin
9 1w ! (9
. _ .
= P o — -
< = K 53 3 BN Wl
P b [ i 5
=2 e <O 3 N o0 -
= 0 - <0 ; 0
" v T =
H h < nwml
% w
w !
d,)l nN.o s
) T “U,
r—— AN
< ok va
el X4 "
- . —_ A
his %) oy
%)
i
3
o ol
it —
7.A
=K o sy
4 e
.. RS o
e o
~ f -
iy ]
1
3 <
= 5
o - 7
A -~ N EO
pil =
o o
o V.T,O nhO
- o= o
mv p— =3
¥ N ‘.,,J
T e o o
K e W .
i ~ 1
— g T 4
= f r e
X = N — Sy
G- B g
e <o e
Cr- 1o X
xT ! =k ol
} ) s b
!
T X w 8
u An S
] a < R
S k T
o <3 < = & g o <]
N \W N (30 o [32] ~< o .w
= B w0 % e B woow
o i+ - o+ G - 8
HEowR T s " e R " N

SEC et al. v. MRI
SEC Exhibit 1022.0727
IPR2023-00221



o o ot N o o ko2 2 ok 2 o )
{ H A F [o5] fe) [@5]
- - LL 2/ (t (E w o «t oy \E 5 xt
o g odk o g Lo D o oo T
o ofk gt N ot ot 0= 2 ok Pﬂ ot oL o
& & B oW 8 % & & HoOg
p I e il
o ' 30,
It O [o¥] e %%}
= — [¥X) - (%]
3 = S ~
- g = ! =2
o W el o
K T oA paa
r 2 2
x 2
M
]
Y
> N
4
Mo i
off 0 fd
i g BT
o) R £
i =L xRN
£ e
2 J
i §
e -
= e
i & m,o
4 i -
ol o N
in .:w o)
; e o
S ) O
s 2L i
[ )
o, 20, mr
2 =oar E-
ISR —ch =
[ ok .xf
o 5 S
= = =
=3 &
N =

(&2l

SEC et al. v. MRI
SEC Exhibit 1022.0728
IPR2023-00221



=51 10-2010515

LA TheE tolgolnE 9lA

A
& X
TEE AL Eo &
Y ‘:’]’_ //i = <]x~5—-~5

B7Y a4

Ei A1 gloiM,

Thss fEE €3 7hAE wolsol A HH sk dnlsrlE

i)

LA g xEe Al

o)A

SEECE NG

AR eR Aaa

SEC et al. v. MRI
SEC Exhibit 1022.0729
IPR2023-00221



[0001]

{60021

3

(000

f00

REUSES

Ul

therm

{
\

:TL b‘]-‘;

Pl
=)

)

ok

1x]

17

A

Q9

Fal
T

CRE

32 -
4 &

&

)

PN

S

e
S
>

xchar

o>

weal ¢

W

e

ross—flow

- 10 —

SEC et al. v. MRI
SEC Exhibit 1022.0730

[PR2023-00221



= = > < < = >
& = = & =3 & &
o - et o Pt =
o o Lt E-. — e} e
i £ e} Rt = = st

PR A VR =
| fo i ar
e ;
3
[
i
2 ;
i o
= )
it i
joxd -
[ e o
o - g
- 2,
= 42 =
A R -
= o
ey >
) 2
' e
~ i
e &3
S el
o
g RO
Bl
2

v

-

s =

iz

A, —_
e ]

o
€2 &
ol G

SEC et al. v. MRI
IPR2023-00221

SEC Exhibit 1022.0731



[Ye) , N

@ =

&G S S

B ~a B T

: % =z

= ) il
i3 g -

ol
3

ok

S

@J,
agote)
|

oje

£l

&

Rl

Lo
AT
p AT B Tl

3(20/

5

&S]

e

100) el

ol(

H
o
k-3

-
3

juin
o e L i
oo B~
ey "o
e 0
< -
il
~ [ E— i
o ) n
TN
=y
Ty . ey R ! —
A < 5 )
P =3 ot ¢ o~
o T ok )

© [ % 2N < — 5] %) =t v

N ot A I c3 oy I I o
< oo < @9 = < ) < < =
& = & =3 = & =3 & & =

SEC et al. v. MRI
SEC Exhibit 1022.0732
IPR2023-00221



601
£00]
700]

<
v

{z

{szo0]
{27001
fozoo]

£

=3 }

k]

-+

2{u

ERt

kit
3 {{\

S

[y

i1

tbo

oz

[
=1

k-

=

fi

W)y Ehie

i
i

in 7

{
L

in

&
e
w4

i

s bl

5 S
) N
o -
e 2L
~ i
— _
z 2
ule N
=4
N =
< R
4 fii
= in
s
[
&
NS

SEC et al. v. MRI
SEC Exhibit 1022.0733
IPR2023-00221




£001

{L

Y e

T
SRR T

FAN

focno]

=
&7

[

o

O{g’ E‘O :5 — [W

by

0

5 (706

£

=
e

e

[&

009

i
N

==\

Lo
1Y

i

fseo0d

AR
(0684

012)7 e t

SR

£00]

{5

SEC et al. v. MRI
SEC Exhibit 1022.0734

[PR2023-00221



(00381

HAte

o!oq

ot

N

t]o

Joln, o

RLE

efe] A Alge

3

glojE A

T

c},

=3
A

e

: 5

&

[6040]

Tk

el ol

S
o 3RS

8

o} &)

- 15 -
o}

SEC et al. v. MRI
SEC Exhibit 1022.0735

[PR2023-00221



{ep00i

=)
<
NS
2

forool
{06l

{87001

X 2
! 2
i 2
~ -
[ Az
2 2,

.

1

»Mn i

A

(%] Lo

o X

S 2

s =

N o

IR

& 4

- it s

22 Ao

N c

! 2,

- il Im <L

> \OM L

~ i

[ £ §
= Nl
= b
- i

T 3
A=

©®

E
o o
........ s =
= A B
£ 2

o L

O

Ly

fle (834

v =
H{o

i
~
i :

{

S

= O

SEC et al. v. MRI
SEC Exhibit 1022.0736
IPR2023-00221



s

fo{o

{1500

ry
=
=

B

oo 2 o
74 CERC R

e

4

fa

sio o

{oso0]

1_,

.yrn_w
lo

=
N

{67001

= {,,L{é 2|

SEC et al. v. MRI
SEC Exhibit 1022.0737

[PR2023-00221



S50 10-2010515

SEC et al. v. MRI
SEC Exhibit 1022.0738

[PR2023-00221



E2=5] 10-2010515

SEC et al. v. MRI
SEC Exhibit 1022.0739

[PR2023-00221



10-2010515

- 20 -

SEC et al. v. MRI
SEC Exhibit 1022.0740
IPR2023-00221



E2=5] 10-2010515

SEC et al. v. MRI
SEC Exhibit 1022.0741

[PR2023-00221



SEC et al. v. MRI
SEC Exhibit 1022.0742

[PR2023-00221



E2=5] 10-2010515

s Yo
v

SEC et al. v. MRI
SEC Exhibit 1022.0743

[PR2023-00221



10-2010515

255 _~525
P
., /

==

= o o 1o SL¥? 7V 2~ ol B
F 7t RFEE IERE S Y

2] 7hA Fed aAEEE

- 24 -

SEC et al. v. MRI
SEC Exhibit 1022.0744
IPR2023-00221



Espacenet - Bibliographic data Page 1 of 2

Espacenet

Bibliographic data: JPE5826245 (B2) — 2018-06-05

Parimeter Ventilation System for Electronic Display

Inventor(s): A7V Tw—X

Applicant(s): ~Y=21777F v U7 VY =YX A R—FaFb- AV
a—KL—7vF

Classification: - international:F28D8/00; F28F21/06; F28F3/04; GOSF9/00;

HO5K7/20
- cooperative: HO5K7/20972 (EP, US)
Application JP20170560902 20160215 Global Dossier
number:
Priority U$S201514624268 20150217 ; WO2016US17973 20160215
number(s):

Also published AU2016220308 (A1) AU2016220308 (B2) CA2976116 (A1)

as: CN107251671 (A). CN107251671.(B) EP3259968 (A1)
EP3259968 (A4) JP2018511838 (A) KR20170118832 (A)
US10278311 (B2) US2016242329 (A1) US2017332523 (A1)
US2019208674 (A1) USS723765 (B2) WO2016133852 (A1) less

Abstract not available for JFG528245 {(B2)
Abstract of corresponding document: US2018242328 (A1)

The sxempiary embodiments herein o
provide an slectronic display assembly Detail ©

having an slecironic display surrounded 8
by a front pansl and & housing. An &
ingestion gap may be placed near a !

portion of the perimeter of the front panel

while an exhaustion gap may be placed

near an opposing portion of the perimeter L
of the front pansl. A buffer zone may be .
defined between the ingastion gap and

the exhaustion gap. Afan may be ana s
positionsd to draw open loop fluid info the
ingestion gap, through a channel behind

the electronic display, and out of the
axhaustion gap. This fan may also draw

open loop fluid through an optional heat
exchanger. A circulating fan may force

£
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