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> r;:•;3:;:•(nn so·n:.~- :tr,~'" .?>(-::.~n.r~~( -~t-Apt.\\ ~-..; · s ,r,~~t;:;.· h::~···fi<• Gonr:ecttng f~Oi<'Y pat~:s or ch.~~nne:;~ t:::;~t~~·:::-E~n H~<2: q:.:tlC-Z:$ 
.. d.:'.F ~-'-:~.i...:,.·:::t z ... {:._.t·~: ... ,:: ~Ji:./p_:,;} ~A 25)V'i/ .._z; ~13 ... ,~~:. iJ .. ;, .. ;~.+-··~--·•::1· -.:<~- :.n t~-;~ f:-a:ct :-l:-Hi ~h~) n:~:::~- af tt){~ !'h:~u:d tt':rs.t~~l: pBnel~ and 
,,y·:, .. ~ t-:.·, v .. : .... 0.~~;L-$,.·. o~ ·.:, ~ .::::.~l--":..:./ :s. ..... c .. _ ... \ ._.\ .. :. ::70: :~lw: 
.t1~;~tie.:\ tn0t,~ ·i::: r~tS(:'d ·tJP ~~ p;-otd·en-:: ,:)f h~-;;:~t ~\•·h~cf{ ::::~, 
nr•)~s>c:~t _Ji ·r,:>1. t:'{' ~<~~\~ h~·-v.":-.:Y~.,:1 bO·H·<z: 0 .. x•.:•_.t< h·:;\ 
L~: .. : .":~, ~ .... ..., .. :~, t-,~- .. (,, . ..., :,~, •: .\;/:\s .:1, ~ .. C l-:. '8• .. •( . .-t .... ..r: ;._: ~-~, (::~ .. .>' ...... , 1 

<-,J•=-:~ · ::fu~> />.::. ~-/\% ·~,,.·. ~.-:r~t' ;,q\1;::-t_>~: ··.:; ··n::..:d'2a!:~3d u,)◊'"~ 
'':-< . .'\ <:Jf ~\.:... ::,.._"c.:d, .. )S'~ .. : p,:J.~ .. :n 1 .;: .JS~~ .z.:'\i~-:: ... . ·.::~ pt: 

-::~L->., .?. ::~ ... c,, Ji,.\.·::~,~;} t>:::,. ; .~_ ... 8.t :~:...:.~ ~.at .. : :1 ... ~p,.ti t: .... :-.;-.~ :;i;~ · 
~)<~ c, >ns.t"":::; ~)-~:i., :~;:~::::-. )...._:.~~.:::-1;~::-), ,t),~ ... ~:3.: •. ..,; t; 1z:A,:.·by ::..: .. ::-. .. :. ::~;: -=.:~.-~:: ;-::'}3 

[/":f.~~·~··,·j)~: ,~:-):.._..": ;.~.,~, '.,. .. : .. d: -=~~ .. ;.::.,-::;.s.,: ..... -"' ~ .. : .. : :··~• .' ... _t, .. ~: • .J.,.:•\~ .... .:S.! 

; ... {~Ck?:~ t/:.r . ...... ;n~: .. ~:~-:.,-fPr . ..:t. .... ,, }.¢;t::b/ J.o.::h ..... , .. L~ .. ~~~ a,) 
~.,.)Q:;~. -i; e:::.; .j .... +• ,~-/:~t .: .. , . h~. :. ,~;·: .k~ ... : ... _.·~-::_;c EtS: it:....tV~~-~~ .. 
fO·OOGJ /'i;3: \~'fi?; rr:0;::ior-:,)·~d ab,~;V~•~ \.VH~;in the p:·cf~c:•:):·. 

;:vH :.,'? ~ ::"n :. ":?~c '~, ~J:~;::<~·• .... .-~ ··~·,:t:-~ i../w.:::· r)g .,.,_ t <:.:"'\. -~•--t·Gti ;;;:~~~~-s" d 
. .J, .. ,.;. io-:.L...,. · .... :~ J~ •t .. :.:.-':\ •.. <:tt:--:~ '>jd ::.~:-."J ..._.ty./,,.,, ~.< .. s,.,;i_ 
e:: ._.,:r~.._:: .. ~ ... ;.~.,J :t ~/ ~::~2 ,.,.;,f, .. : .. ,d ,ni.:~<,~s::. a ... J:.A ::~ ... ~-"·". ,I~·: 
t2tc ... ~rcti,,'~~~y. ,i~~f~ ~:') th-:: Girc~.d~:t:.::)n of th~~ nq1~i~d ~.x:<;1:~:-;t 

:,:;;;..,.,:.; . .;.\. :--:~.,,\;<:,.\, .... ). ::, ...... ,: .. :-.C .. < :_ .•. :J,,:~:, ~;~;,_: L,.~J ~~~-~ ... : ~~;-: . ..,f: 
· .... ~.,, .. ·, .: .... : :: .. : .. ~· ... : ,_.:)..:-~:.:. :).-~.~•: .. , . .'. _: ........ : .t~ ,.., .. .,:j:,L.:,,;,. :L, •.,, .. · 

pani~Ls :,:;on:p~~.~·:·~•/in~; ~~ rent~~r~~tt:t<.:: incr~:a.sf: ri• t~gnt ;):1~~r:$i!V (i.t~·.: 
f{JOQ4j c .,: ttc ·-:,.;:,y, ;;., :.. n-..: l'Z·· ,~: ..... , ,.J~\ . s:,t~~., s~ .. _ .. h t,. t? r" ,J.. ~;~~ t~-r~ghtnBs·~:) Gf :c: ~~~1ht :·~,::-:~;n.::>:3 ·~\:•;thi~~: p:t~ieCtc•f'~- ~:-: rE:(~~:!n·t 
j~:2:(:l~~~·~ :n g~~rF~raL JorTh:-:~. purpose {>f p:',;~v~~r:tin~J i~~K~h ot 
t:·::·$ poi:::1{}f::~ {i thk": ;~pp.:~r::{tus_ .. ~rk·>tud{ng the flq::.~id ~~:y:Btai 
:~-::;::-.r• ._.,~ .~ ... Y~'"· ~.~ ...,.,--. -~4 •:-,:-, .. .._v,? ~i~,--:-rs :.':, ~~n :':=· , ... ~;•c) Ji·=-r. ?· ~<•r .. -::r ~ .. '. .... ~j 

-:~: ... :.1),h:-.:.~; .. 2> P•,., ... ~;:,•·•,i :( .. ,._,), .. \:...,:.,., :, .. ~.--::.-:t(;:;,\~: ·;::~ ~h~~ t..;::~~•~".$)· 

:~: ~·),>(~\!::~; \:\··\:d :'8 int:·D({u::~.::~-:j frf:·:n t:':: .:)1.._:t-~!d~~ .c/ ·tr::~ .;3p· 
:~:~~-:·n~::..~·:~; ·:~:.• ,:::. :.":,:.;:_:,:: ,:>t ? t\t?\!~~ :-.:~i ~:::~ th~: ~::.~~?~~:•::~~:.:~ ..... ;~() 

y<~dh, .. :.h ... : \.,..::t.,:;~'"-d ;~:- ,)v~ :.;..ut:.,.'..,,;:\, y-.:~;. ~~ .. ;.-..~r-: :~ .... ~:•<:::, d.:,, 

:::r~: kr:O\•\'f"!" tr01Y1 t~:~ follc,:-..-•::-~u P(~.tE~n!: [.::o:.:.~_.:n::e·;:ts ·: f..~ tc 
·:~\~her~ ~ff~~ a~rE:· . .ad-:.,.-' \~nox\~n t~h"2: prt.,_~e-ctor~:• fr: :.:\:"hich n(w-..~ 
~hanrE:-L-s:- fot th,:- Uqukt C•~ot~r:t ~~Xi~ f{~tnv;:~d ~:·: th<1 ~iq:~,:°l::) 



SEC et al. v. MRI 
SEC Exhibit 1031.0468 

IPR2023-00254 

pu(·np.: so th~:tt th~ ~lqt::d .:.::·o-t~:~~nt. such a~;, B~e :.,v~~Y~r (:t 

.: ,t": ~~ ~t~, ~;$ .: .. • ~(L; .~~;}-.~ .J.<t ~:: ~ U:.1t , .... . .,,::., ~.~ •,..,/ ,~-i., : . ~.~ ...:.~-~! .... \:.­

· ---.. .. : ~h~- {)'Y~:i.:'\. v~•·tti :-··~t1.1:.:·: ~.,.,:,~:.···~!>r<.y. ···~::1.'-::3~. ,>'1: _, .. ~:;J<.. -

<~< .. : .. .,.:,.1c J.~ ..... v.:~{t.g.'_ .,~1· .. tL?} p .. -f 0: >·~- •), vx.~: J~;:-) ,:~_-:_ ·. ·_/) 

.>)f. ~ ~ ... _.,j :, , ,j t ·:),'pf,.;),'} : __ _,f ~-'- ~:':::-: ,'_ :. \ ..• ._ .. i;_,,.,·: ..•. ~ _; .: r.• ,._,.c.,~. 2 .,.{ -~~. j 

t:f;h~f:\'~nti t:::.f3 ctx>Hr:D on th,~ f;nfr~~ t)<)tSy r~f th::. ~-:-to}e~~t:.~: 
fav tne·i:)ooiit~g {~ycls, 
(0007} Pat~~nt D,x~tn~:.(!:-~t i: J~ipf~n(~~..;·•~ Pati:nt L::::.,··fn:::1· 
<~p:.. .. 1 ,:'\-•. • , ;.3j :~--L:J~tn. : : , ~.:~?-, ). 
P?~t.8.r~t Dot~ffriG-r:t ;"t J.::tp~~r:~1::;.$! ~:.\~t~~nt Lf~)•·•inp~Gp<~f': .~.Jo. 

H~~l . .:}-S47'7B (·19~);?:): 

>d.:~·: .. (Jt ... t .... <.!slJ -+.~.: .. ~ .. ~uh ...... ~ f\~t~.f.~ ~~,...,_/;.'.i >:\.)-.:~.1 \L.~ 

H0i 4 .. ~~:Ji ;i~~o ( -1 ;Ja2\ 

·:·>-:.: ....... ~ ::)ve~~'; ,1::~ h $. J.::~.r.:. .. ) ?:SC f\.:t.nl '.3 /:r::, .. f2:)E:,1 N ..... 

Ht:t6·107S1·~1 {~~l98): 
r-·~.t:ent L)1.·>ttn·t:i3nt tt JB.~:~?~:).:3t~-::~ P-e:ttHn.t L~:y·h~fJ-()p{~~:: No, 

He( 5~2321t27 ( 1 ~St3}; 
Pak}i;t D~->:~(ff:!tff•:t ?:. Ji:~p~~ne,~e F}~:stent L ~~}1 ing~C~p~n N,:). 

H~:{ ts--·110040 (1~)94\ 

H,1: 7--24B4HO { 19f~5 ): 
--._!t:-.•t:,~ [i,..• .. ~U«l?fll \\ ~.:"~t)_:::-n-0·$~~ ot-\ ~::">-<:· L,~/t.1U -f\!'- ·} \;1.:,, 

H~Ji H--2-i 13f:~~ ( ·: i19iJ); 
:F·;3tt~nt Df.)cun-it~nt 'il): Jap~~nete ~:.'2.tentL.a"/:.f"f~~i)p.::n N:.::. 
He~ 1 •i--~":"0?411 n ·~l~39_r 
~-:-~3)'!:nt (h)clJrnent -1 i: ..J.Bpane::;;~: f-i'~tent L$~·/;n9~·tJpi2:n No. 

P~-U1'.1flt f)ot:urrH~trt -~ ;?.: J:,p~~ni:B,:1- ~;:~t~~n: L::~fin9 .. ()p~n Nn 
20ff?-.2:l ~·;5~5 {2002); 

?cc·:·.?:;,?: g ~ ··T·:Y"t 

~-=·at~ nt Doc:..J:·n~~nt ~ 4: .. Jt~pan,.:rt.!~3 .~:,,.atent Li~V~rl]-Op(:·n :No. 
'':~r·•c:--. .. 1 o:~ ·~ 8·-=~ -~·?.Qt<-:~: 

tiy cin:~u!Blir::_J tht~ t:quii et;{~i<:3:ni \:\~hhln f~!~ ins:d~~ ~he:·f:of 
~ .. -t~~!~~ 1-r~~::Jln9 the Hq:...:i::J cooia::~ in con·~~~-ct v-,:itt1 ;;: p::::t oi 

HF~ 1k-;~ii~j ~-~ry~sta\ p~~.nei. F :Jrthi~f-: :·of .t1chii~Vk~51 ~ he· C<:'.:t)! :.n•~= 
:-n:.:ch n).(:,r~: {:fft:c;i\<~:iy. th<:~tt~ }~; ;.-:,ropof~~ci ;::. n·ieHi~Jd kit 

H(g.,::}c: t:-y::Jf~.j F'tfi~v;~:, f~~~- ;,,::.,:~:H :J,~.) ptt>'-.:f(tr:g ih~~ he$~! ~1>-> 

.... : ·~~. ·::,,-.:·) ,~.· , . .J:'('>t ;J ... ; .... : ... _,\_,:~ .... lo .. ~--•-t..,, ."t~:, ~~: ::<.,: ...... ~i:.::-ki.. •. J. ... ·:\'­
~-l~ ·th~:1:::it~y b~.!il.d1n9 up the C:0(.1 !•!:"t~J cy"C:l.e .. s(~ H;:1tth~: Hcf«:i<-1 
........ ,v:: .. :..,t ~ .. : c:. .. A;, ... -.::cf.i b•:-~L;~ . • (.-..: • .... lK..';;:•~~ ,._.:i-',~"---· .. H .... ,N-.;:-;.,.;.{, 

;u :n n1at intt~t:~)i.:~. ;si:::c:~~ t~~e jfj \n~,,;h~r~•:tc?~s ~;rt i~::g~-=- du•:::· h; 
:..,,-:.-•;:i_t :·;e·-~·~w~ftn•' t·f' qv:: •~.:..:- 'kiC')"t'"~:-..: n·:-.r;,-::~~ .. / \•'•: ;•:-..~:-,, ,:F~-. 

ir: th~~ p:-, .. ;_j<:~i~tor 1 th~::-;;;::fc.;r-:~. st:·• .. ::-~~} :...~-:::r::~~nd::.: a:·e r:·t.~de fot 

i:1~~ fk">\~1 ct:;~nn:2:l s.n·u~)f:..H"'X.·$!-~ befr:9 '-'}P~.i:~·t~J~ ~o :ncr~~2~1~~-· th-!:: 

[Om}=--~1 •~"\ .... ,:-.~::.- r'hrr ~ .. ;:,.r·4. ~'\:·'>h ~'-,f ~-..•·:'".:x--,-~ .. !:N' r-.. {.-.~t:g 
tc th>~ r::o:-:v~r:.ti<.":tttat \?fft:$;· r;:e:~th."Jnt:d :::t:H)":h:~. f:8 \.VS~~ r:::~·3:1-

t~•'8r:-~d p:f}',.1i~llJ~:;\y, :jui:~ iz) tt·i~ p;-•lf'!dpl€: uv~:-ec>f. Lf: ... t:·te 
::ghts ~n U::E"~t; \:·J; ~f:-Hct~ons obt<~:~ntt~j fr'.:)rn: ;:~ h~Ji1t ~~-DlH-:.:t! 

{3) fund::~.rni~n~;3: .:.:oiors~ ~\ (~ fin~j E~,, ;-(~Spt~ct:\1$~\-'. ~,n~j ;=3},~ 

pt(~[i~ct:2:~:i nr: ~ tcr~=e~ t~:rou9t) ~i pr9!~:~~t:on ~~?.:-:~; or :h~: 
.:~,0, af~::::r ~ ... :::,t~:s.$n~>t{: .. ~:.;:..._ ___ ~b:~ ,1.~-:~J,s .... ..f· P.t .... .- ••• :-.. •• :,~ • .--:,} . .:._:-

siz:n9 pfrs-:·n ,)r thE~ W.-.:e{ there ::~r~:- •~ene:-~~ted ·f!~Jt:H.::::t:on~; 

ptoject,~d p:.:~ssii:{~ th.rouc/·1 fr•,:e-:~e Hq:.i"iti Ct';/Si:::l par:efs. tor 
r:i:;;:: !iqu:d cry~~t~~i pf~nek~- rn~~:-itf(:tnt~:j Hbc)\1~: lr: p.:~tti,~U~f~r~ 
t'1cvL~?. (h~:('t>V\: .. _.: t_.~)o··•n:.; '),~1./i\ dp,/·~::~\...:' ~~! ~ ~l"}}( \~i,YJ';:,,.:· 

!/::·:::rHin o.s V✓».t rr:enUe:)~??1 -abc,v~~.- ~o\:•hi:n t:,t~t'.{bl:2:s ::tr~~ kt .. 
so f:.u.::~ecir..~·thin th~ !iqu:d C•:}O{~:::r:t cot"tt~~ct~r~9 -..NJt~--: or p-Hs~;:ng 

tf•.J·ous~h ~~ t:.;:::n;~p~~rt:·nt po·rU.:·~n {t·;rr ~~ s:..H·if:e~:~} ">{ :h~: Eq:..1:d 
<\ }S·:::~: i'"·:1<•!•::-,, o,. v ... w.:s/\ ~-.. 1d ;.._ ~: .. ~::{ '-8::.<'tiCf ·t.,.,,t;'··'"··.> ;"­
g~~nenjed ir: ti-:e den~;~t:~l '-.:vithln the nq~td ccj01i~nt C()nt~~ct" 
.. -~~..:~,: .. :-:or- p~::: .. h:-;),.~~ i:.,(>.19~) d~H~ ., .. ,; .. ~. o::;,_ .. ,c, ..... ~ ~ .. ~:,)~ 

1:~~·:r~ fri~~. the prcjer.to:·'f tria£J~ }~ dit.:H.::t~~rJ. Ft.nth•~:·~ ::)i"B<) 

'v'..~W:: ~~i~?.: ct~nv12}nt]or,dl drtBrn~~r-:?ior:f~d t!bove~ fc~rf~xc~tnp\i~: 
~r'f t~1--~ P~t6r-:t [)<X.t}rtt(:nt fl n:t:nfo .. :n,:'!:.."f t~bO"':!~, l:h:'3;-::: :r~ 

F'~~tr:nt DO!Xff:~-:::t~~ ·15~ J;:ip;~f::·.::s~~ ~-:-ai-::~ nt Lay 1ng· r)p{:r; · ~i .... .:. d;Bc 1G-:S0d ; b-;-~: s tn.KJw:-.~❖ ·ft<t t~ni•:::v:r~g t:·'t'>.S btsbbh::$ :-·:~~~{::d 

200-4,·i~?9~$.-~ (~~;)(}4)': --~t: inH; H:~~ ci.:Y::>.d<BinL~ Hq:J~j cof::h:~~:t, v· .. -dt.!-: prc~;/J~k~n of<~ bub· 
~\H0Et lJo~;,_:rn0:"":1 -i 6: J.:3t~an$$~: r)~~t&nt L..~~y;hn~<Jr~~f'1 t~:·). 

H~:i -~ .. ·1·5Bt~B4 (1r~f:~1)·: 

f·-£ .. h~:t:[),,.-.. .... r~~$,:, ., -? .... :~.:: .• ~t-.::'.~.vt?: '''c.~.; ...... ~.{-~~>(\ .. /· 'U:.~ .. 
H~~: ~) .. ~~·H~c~ ~ r; r-1 srK1J: 

t:H pto}:~C!Of:$ n~fat::-·:g h.) HiE· C(inv~n:.~Or;;~.t ~~i3, ft!:" Cb· 

~::X;, . :. :~: ··• ~-=.• ........ o~~, >;) ·,;:-~. ; -·.J,. '-" ... ." :~ .. ,~·--·. , .... } .. ;·. sJ. , . ; : -'~ ,- .;.,i..~ ... .f.,.<}' 

bL~ cM~.:Yib~:-r·•,.-'.f~H;:r-: tt-~ ctr(:U~:2:tk::: f.)l·d~::: of th~;: :iqt~\{~ t':=f~O!­

iXt'H t~)~ cooHn:~ ti:~~ ;1-qUfd (;'fVS.t:.~j ::;~~n~~l,f;, 

(OUiO] :.-fo'>V.:}\. ....... h~.h .!,, . ... o ... ::.~.9 ~ .. c .. -..:U,◊~~. ,"'.f .:;,~ ::~·· 
u:d crv~tf~~ p~:h~hs: 'tr: th~ {/t~r~t~U:1 ktnd~ :-::J pi";·)jt:(:~('~t:·;., '-'..:;":k,::·h 

H'. 2./ {~) ~~· -. .. ;...~-~:ed : .. t,, "' ::q,.;~~· ~ ~ ;::_;0-,.,:·: ..,: v: :.; -~? , n<.,· .. Lo~~- ·:. ;f 
fH:tt1k::J\a.:-.. synthf~~i~?~n9 ?ht: ::9t:.ts in t:::re~~ t,:1} i3;r~~~~~:on:~ 
◊bt&In~~d frc.:-rt th~3· Ut}ht ~-C~U~"(~i~ bv rr-1.e.:~t:-i) ~)f ~f:f p(tf:.:n. 

r~ti:t r·a·;-;',(';: ~~~;••Y'Jh ~;-,·-- ''•Y$~'',: :·'>;~?-' .. ~~$: ~r·-~· '.'$ .... --,~~hr·,;;; 

..:~'..-• ... -..'~:, ·~ ii~~ h ~~;~: t;y I:~~ :· ='.$ t:·~~:~ p:·,:::b :~~::·:~; : :'\ ·ti~~~ u:,:-:;.'-~,':c:(},·:}:: 

~:•.•':'::- . : ,~-~,:,.-,_,: ,-.~,.; :::~):)~;:? ::·::n ~h,:~ ~:;'):·::~ :~~-:. --- .... ❖~•;,r :~ ... ~---·,::• ·· : . ~~:n 
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.. J .. :~ ... L. :·,v .... ~.A ~$. L ... ii();: ... ;-,~;-~ :~ .. !: .. :d ... 3)::...,a' ~n()j~L-L,r, ~n-=~ 
t:.~rth,H ;~ Hqt:id crystal p2~:1,~~ ~:n::J ~i rquld cor)i{ng app;::~rB.· 
o:.s Ht.ere{)~: tot :t:: L{~ .. :: .. : p~~rth~u~Hr,. ~~nabling to coc-: tr:.~, 
liquid trysj:;:1\ p2n~ls ~'\'iU~ uHi;-:;nq H-;{z ::q~:d coc,:~:\1 c:,.tc\,:z 
,.::t-~ .. : .... i;.'~.~J t.(~ ::_~t.: .. ~ ,;.,i_.c.):-. .. c· . .f<e.\..:.~·.(., , . .".'":.:s...-~·<·,::<). ·H":{1 'r· 

;>.r:! p~~:.,~~ing i:°':fQU£?.=~ °tJ}~ tH~f:~;p::i:'i~:n{ ~~:!i~i~::0 ~~f th~~ ~:::-;,~J~d 
... ~) .::.:.< t-~*· ... ..: d .... ::: t<. l •'"t. {~::?~L .... , .... 3 ;}) v~::._. <:·t/ .:: ....... t ~.: ... -
.. ·.::: ..... : c., .. ,..~: :. } ~ .. :. >\ •.. .r~~t Jq~\ Gt .. .:., u.~.j : ... : H·,.,::t., ~-? .... ·. ~.•- ~. ~fir·'.:::~ 

:'. .... ;,,:: ✓:2· f: ::...· < .. ~~} ·:•~.._ '\7 ,_:k1 {): 'fJ1 t•' ··"'~~~- ... ~~. t '~0-· ~t•:,t ~J~.,h~> ,°'?~ J 
,:., ·t•', :3~:~;.;·~.~.:;.y ~--r ,~•_;:h,i.: ... ,~, :,1,iA,J .. ~ _ 

~l::urc~~; .::Hl :)~~:fr~~=~J ~~k~::;:0rn f,")f , ... h~r.-Qinf} 1ht nn~-:t lr::)rn 
f:ak~ ~\1tH ~ot:rt::f• ~~"'!t~~ <~ ~~r~.:--aH~~ ::9ht_. tc~ t:-~ dh/:d~~ti ln"t::~ 
:ht~~f: {~~} !i9ht tJi:~~~n~s:: t~1r-ee (3) }:Jnd:~ ?)f liquid (:ryst::;f p.an-· 
Els fc•r ·~n~~ns:~nhi:iqtl frH~ thret~ (3) ::r~t·n t.::~an:~:- dh,"k3>~tt by 
sHki npt~C-B\ ei-G{nt~nt th>~f~~thro:..i_~Jh~ B~) HS to rriod:..il:1H~ ir: · 
:~~,:-.;..;~.-/ :;:;- .... ~:t~J; 1 ;:l.ti t>t •. t:,.~; .._;'~fi;J;:: .. :)L:.:r:g -~~t•d:,-., i"d> .~y.,­
tf:6.S.Lt1nt~ Htf?. thrf!B {~)) l.[~~ht bE~BlY:S\ p:::.::;;slr:q 'thr1)l3Qh t:aiti 
t~-~:·t~t~ (~~) k}ncl:::: c;;f :iquki :·~ryst:~t p~~n~:s:- tt, b}~ fr:•Odu!aH~ 
in1t!tt~ity U)~~rf~o:f; a :proJEctk,n n"lt:~:,.ns. f<:: pr{:,jF~:.::·Hnq ihr:. 

teal synH:.::1:3.i;jnf~ r(tnans: f3nd .a Uqs_::d coo:i:--:g c:yde.: in-· 
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th~ he$.t rt;~dit~t:on p-•:>nton t~~~:;:r~t.{ Eh.:>. ~3ccording: to th~ 

pr-'2:::.:e:·ct inV$nHo,t"t: il st:f>uh'J nc)t. b~~ r-e-stricted [~q~\~ !~·:: n::s.t 
(':nd if.:ost~ HqLi1t~ cr-yst;;!: pBn~:~B 1(::: (H}.. 1 :)~ ~(1) Hnd ~(}1 

!3)q~:.:-anal:l":::.n ll'VHi b€: rn.~j,::: on~y b)'· t;.1.k!nf1 qwt {)n~ {~; of 

~.",(d>(., t. .. ,;. .. ..:~ ;',.,, :..·:.,di thc:....;•~-~c :,{ .. ,!-):.A. t ._j_,g:);:, .~~~....:t.J 

~:ysta~ p:~nf:t ·: t1·t 

pctrH3} : n 1 _. h~~at~~J ·tJpcn t'~ie~:~pt ot HH~ t\Jhtt ft off: t~1,1 ::~nht 

~rr&t.1.tt1hon $:~;.~~t::~0 ; -~ 2. b~~n-r1 ~:tr:::ng }n H~0- i:·~:;~{:~::.hyHte:·~,, 

c-J. tt:.,:;:, Uq'..:~d ¢(,.:Qt8nt lnct'::~~t~~~d 1n t~~::np~:·.:::th.:re th~3-:.·ec{ k, 

d~&t~~;:::t9f:d frnrn th~ bt:ff;~t f)(t\:V f::h:~nn:~:iI; 1(~ :anti·: 11 
tt, 

. ,:, .L~.~--~-~ , 00. : .. · ~~ ... :-.: .. ttJ:~t-:.: ,<.., .. :. ; : ~e L ,~ -~~ .. :3 .. _1:,~ .... ;: ~::t. '-:1-.:~.: :. : ;_\.. 

:~ •. :. J .... id ... , :, :-~,2:r.,~-~· '> ,~- b~: ,.:._.,:}~..._,,J .iv, .. ·,·: ....... (~-~·:. ~-n .. : .... , ...... ::,: 

~--~se:~~t:t {!.~)~'.-'B: i~::c: t:·:;.~ b~1i--r~~~ f::;;t-..:· :::-:h::'-.t:n-:":\s : ? ~H:c: ·i .f-\ 
~3.fJah·L '..-Vh~.:::r: ~x$ ~~.ttff)'':~3-...~ CH) bQth :h-e· top ~b"'id tott~·;rn 

th~~ ~:q;.~ki (~ryst:.?:~ ;.,.:::_n.e~ 10 ~ rn-ent:f>::t-t-d at~o:-•e. "rher~:f~fter) 

tt)-:~ P:q:J!d co0it~1".:t ,:--lh.l:In tt·:fj t~:..:ff~:r fio~v c,\;r~nn~~:.s ·t? Bn~j 

·tn :--,~:.; ..... :,:.:..-. -~•• .... •·~~d•c, \·/,t.1~ .. 'l ~· .... ~ , ... :ios:t. -~. -'•~ .• t: ......... , ...... ~~:.H_.,,/.,.: 

t~::a tdSQ tf°H2! HBttk~:.~• ct,.~~:-:n~t~. 6 ~::d :t :::>i f:l:t~:··: t<:i~:ls:;~n::::i~. 

.;:·~r~~),:>~;it~~ ~~:;t::~;r:-a~~~ -: :2~(:•== t:-:•~ ;.):-:::t:::>:.:·.t:)1~ ffns~: ~:t~·~e .:·\. ~~ntC 

~:;~~t-..::~~;:::r: th.e {·: .. -~ ~.~J:,r\:-~fr~: ::? ::~:·~:J 1:t;~~ r:·:)~:~::·~~::(::~ ~{~i~:·~-



SEC et al. v. MRI 
SEC Exhibit 1031.0473 

IPR2023-00254 

EP 1762892 Al 

,t--•. : t\\. :-~}=-$t- ~i .'\fJ. t~_;::,- i':..i.:'( ~~f\.:.,/;:..;,~-. :y~»:V. -; ·_f:(' ·:~;-:.._,i,. 
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G0()l~~nt__ fl(~\\.1;:~[~ v,;[th:n tf·g1 E:3t ft:·)\.Y Gfi9:::-~i:3hs f; ~nd l r~t 
:~~9t1 f,JsJ~.tsnc.~~ h~1\hnq t~~t= thk:;k.nHss t,,d".. ~~·hict: :2::-e 
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[Ot136j :::: :~~6ct~t~on t(} fr~t2 ~~be)-.,.•'•:~~ ;~~:: .,..~1~~ *i<:,u,,-j c,· .. -.. :._~~n 
f~(>~~lin9 ~n ~ach ~:tf ;h(: f!O\\:' r;:1~U\fH:'.\'.s. rnt~nl~orrt:~j :1~:cv~ 
\.°'..2H\ b~~ i~~>pl:li~d. fDr t:->:a;--n.P·te~ :c~ "'~\ .. ~H~:r tn~~<in9 :::n .antikB"iJ:.?. .. 
tng. i~1.::.i,~t~~:::-L su~h $.'.~: ~t~~ytE~nf3 9:rc~)i arH:t:·o:· p{ory\;~:ne 
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:o. ::}.,~~ e,::~, ... .s);., ·t.<.~L~ .. ~:· ,'H; ..:.::~~3:, .... :: (..f ·:::'2:: ........ , ___ .,·.•~ • .J:·~,-~;:~ 1:~? L,.Jt:\:~ -,,,-► i.:!'~::!:,rn/~:- l'' ~"n-.~, :::- ))p_:-"'-~·: .\:;.: ~~: •N:d 
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;~_¢..,.~, .. ~--.• ·1/· b~f: :-t:n:::: } 0 t:~t. f: ft;r<•~ ...,~-:~: ...... :~ ·:'.::=. f ->L :",.d t-... 
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f)>~\.1Jng Hlkk:::B::;:s. 1··~·:r· $:r-:~~~~~r th~!n ~ftG thkkne~;~~ 1-cr:· ,~f t~F-:: 
ii:c-\V ci:-f~ntr0!~.: e~ t=tn(l 7 {i.•.,:;._. d<D):- ~ttd ~~~ j:s :~pp:2:r0-nt fi':':tn~: 

J;.~=-·.•n,: .. :~.· :---~.: :' \~)> _,<-. ·(~~J ::-::~.i~ k~ ·.cs (-L:::c:. :.,: J~t- "ov•.:<..L,?t:­
nt:t:; :··nB:~~:t~ont::fJ ~~t~c"/i~ .. :-~-?.Sl?(~clhl{:=-~~-'- F~i:~"tt);~t, :::: e·f'::i $.~ir· 

t::~(;{:}i~ ~~f tht~ top :?H~d b:0H~)::10d~1t: po:i:():1~~ o-f the (:2t~:•~:;! 14 
dr►2' ;'t~~;::..._ Lr,::J t~~.£ ...._-::,~- ··xx :~'t:~~--:---.pr : 0 ~~:--.,J ~ 1 (k .. ;~11:?~) ;::n-.1 

f_t)fJ47J Ne¥,t: ~~xp!.:~n~t:Gn ~\1W fH~ rn;:~i:h~ Dn r:~~; -~::-:)t•~>Ci· 2~.: l'l :2,nd 18 (t:.pp~~:"} h.)t forn~::1fJ thE: b~.~H~:r ff<)\.~ cf:ann"~is. 
itnen~ ~?: l:~v .... :..•~(•·~\1 k f: :"'fc"$~·~,+ -~iVf'~ :!\)~i. t°y i.;.;~•~r•l ,f\t 
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ni?-;'~~; •~t,~ aJ~o (~6tf::-n·!tn.0d i:-: th~~ :s.it:$f(fffr:·;~3nn~~f. .>\:i:'~C\ ~=\e 
r~~t:2"}:~.:)nst::p tx~t~~-:,;~~~:n th~-~ t:1[L.~~n~~~:·) ··D" of ·::he, f:<.•W :,jt{~rt· 

:-~:~ -~-- .... <)-Y ,-~· S,. ,:: th0 :· ·_:...: \; ..._:-~y❖ t, .. : :- ,.\, :· .. -: ~ .... ~,.; ..... :.. , .. ; . ."1: .. ~ .·.r::.,.,.> 
~.:_;,>,> •.._,"~ ._:..~ ·,J}~, ;\~~~t~•-,<~-~.\.:...,..~,d.._:·$ ~:}~,~\• -.,d~~,:.,·t .. ~· ;::, ~:..·,-...i ~~ 
~J~!Ot:fd not th~ Hn1~h:--:-j1 :n p{$:-t\~~t::~: .. n::Y~,,~;.v{::s :.~in-c~n :h.f: 

b :~r9(-:r tn;:~n {·d\ ther.t{,:)r,:~. ::t j$ p·:·t~ft::n?~t-~f~ t::i di:.H:::-rY:~nf: 
~IY' tn:,;n·: ~~:ri:11 ~--:: fj•:Tw~-:: \.--;hili:i ~,--r·' f:orn tJ ~ n1r:~ "t~J l rn:~~, 

l:<'~ -Ji :~,.~·/t; h -.:-:r,t~ •·. V/.": ·~-:>. d se: .'<.):1 -z:~) -t~{~ ~:: ·.:-,, ::-' ~1,•::-, {~- .. ~ .. 
,;,e: ;;u:-.. :,,,.J...iLot,:-~~<k: ~~d('i •,;;;:_ ;.~~:,t ._:;·, .. ).~{,.:;.J.~ ,;;:•,~•::._~ .j~ t.·.1:~ 
Hqt:frJ cry~::t.;j~ p:;~r:e~ ·10·1, ~u:~~· {~q,.i:::d tc.• {;:f~Ch otn~:r k; th<~ 
t::;i:h.tt .. .:;:; -;. ... :.:~<,.i·~~-..::. H,._.11-.1 ,_.,,,.,:,. :t :~ zJ.~,:_::z ~) ... ~~,=-:~.:, .. i . ..:. 

C-:"2-t1~t'" t<';~-s,-<=~,.i)L' V•"'~t,-:-::·~\ f~•-t~ .. :;·K -~~"Y'· ,·~_·e_. ,-...·" >~i::~ f(~1:.:· .. "\ 

;;x~::J:~a:;~ "/..,:\th::~ ;:l.f: ln~.:d•~ th::::~~of, f;:>:' 0X$rY,pte, :[n H case 
\":;'fl{~fi iJ-1,:~ ;'~,;~:3!·t ·•;~~nef;~~Hcn C•~ lh~ :!.!t1ht [t':(::d~~:"::t ;~\d;~ tit::', 
f;.3;:::.e l;)f tJ~e hq~~td c~:iu;a~ p.::i..n'Zt ·\ Gi \t; ·\:!\t}~?:r tha:~ 1\~~n (Jn 

f)t th€: th)\?~· i',.:::h::HW~i:Js l) &:"::(.i "?._ t)~Jt al~3Q ~ne i:fiic~:.t~~H:>;S. (,d(­
••f (it~;•-:~ 1;~;~=2:nrRJS ·i5 <~~v~ •;"' ;·:~;·)¥"'.>") lt·C: i''.• d .... d "(·: 
{h~\"::·et} \#:"°:\ch at~: prcv:d~~<i 1~>r ~-c)nY::ng th0 fr~rDtt;.:1-, i.•~~i 

;;~r1;{3 ~\n-th,~r the ;ate as Gf th<~ fl~)\-;;· pa.BS or th.::~ b~:ff{2~r r:r:\<\f 
~~~·u ~L<"~$ ·:"'l ~.i( ~r~ :~)f\Y'( ,t!'.d -\Q :3:K; "': l _y_A>,:¢~,. ,;.:)•' 
pn>pri~te\~. 
[0t)69J .. \s \"-/~:.~~ n1~:.r,;i0n<:~d B.bcn,..,~: '-'v:u~ ihe ~.;qu:an~·:at:c-~n 

-~1..;~. >j <..~ ;,• ........ ;.~~ p.,.,. ~...__·:,, .... o~ -... , ~. ,·.$ y ~ e} ~:. <:~ :.::~ .L c t. /.:. i,..'(.:, \ ::., 
;~o~~t,:it>\0 f_('t ~')(.tt.:x~;; a Q◊(Jd ~:t:"rd ~:-:t:f-t t,.¾t!l-B ~l~)arn;?" of ptc, 
~t~t0s: \~•'ithr?lH s:-E~ne:--~~t~fi9 tn~: nu(;tu:.::.tk•ns en tht: f)k:JUte 
ot:its:::'!.ln~ci. ~~nd at~<) b;j~tdin9 ltp thx~ !~qu:c:: ci::>~)l:f:9 {~y:,}t~:tn 

,, )• :,C':t . t. C{\ ::::.r" ,~w·~>:, ·~2., ·~~~~;_\· ~/~ -?.-1 'r~~j' •. ~ i<) ;., 1◊. ·• '<\.·,.:;I ',·K: 

"rr)>:i '-:'f'.,;ta· ,--: ... ~d(\l d -· .. · .• ; ·-~•~ ,·:. ... ~·>:.... ~f('<.'·=~r::..":y, .,A_~d. ,\,•·· 
~··);~ .. -.... s·J:f)~ ".>~: :·.;:.~:,0 -':~r~d' .:«nr·, l""i ': .. ,:.: }.>ie ;iqt:\'' 
( .. r;l~:.:s' 'f:'>::11-'\:· :~"; ·,-,~;. i ,:·; '(') ,~:·_,;; 1....,. · ;·--·:. ·n: ~.•:-:A•./~-... 

• 4 ~{,:· b~>'f0t· J t!1e fP·n.{: ·-:l·<-r•·u:v:i;~'lgh"' v;3..(n:.i~~ ~~.rt:•· 
s.tr:::t:2:s: i::~r~ ~~hf~p€3d. n<)t lr:to tht~· .snt--Hk:3 :;:tt tt:.::)\$/n :n Fi~~~t 
l ·~: :r:).i t ~t~.~ ~:.-:c~)1·0·1e,.: ~-· ... :.\r:.. .. <"))_:.~ ::,,h., a. i""~:..~:·::d c~:.:-:1btA 

•.Jf cl:(·~~].jf:',.:' H::ou~;h~hole:s ~~? f'=:)fthGt: ~\:j;.h the S!t'U:")~::..::-~z~;; 
,): }~ ., .. , .. } ~;~,$ .. ~' .>~ ...... d: :-><,, ,C, j .:: .. d ..... ~·~ .. .J:.-,~J ;.o :..., .... \ t.-.. _.' t'. od­
i:'iG~~J~~.Tt{ ~:·: :~d-:):t~(:}'. tt., th~: ~/~:.:~.Ct$ ~~d-r~::.::~: ~-~ t~;:.::~:·t~ (;t;t;f:·f:• 
::\bL.: ;~t,t,: ,: .......... ~L-ki {A _{St .. :.:~-··<:{~\~,~~-~-,,.,.._ ... ~ .. ·L,,9 ~--) t: .. \: ... :t .. '-~Y .... · · 
:;, .... •riL~:. ,,.i'J t:;L'::~: . .-d·::. ,-2,dC (:. :,·d• •. : ... :-..~,'-~- _. ;;: ... "\,.~. ,.h(;. ,.(t\/Yb:, · 

hp~t~; ~12 fi:tt:. fo:r~:f;::d h-': th-f~ t~-::p ~~r.:::.:f t:()!tQ1·ri ed~;e p•:)nior·i~~ 

t~1e rn(1n\.:f:E~~---~t:J::::tf~ thf~t{ji)t' GfJ.:--r::c:.:::-3 to l1e et~i~:~.-, f~nd n:s.o it 
ii.: ~~.\.iVfB'::t~.~gt:.~)UB, ii~ p(-:'.~'tk: . .:.t~:, \. ..... ·}'1~H: ft:rrnfng tP8 no\/\.' 

lUOSiJ N~~·Xt; r:~1- : 1 ~~~~iC}":-:~<j :"°H~:·e \¥::th ·<:(\~-..;:;'•,e· 
v ,,..<_,s .. ~~,: ..... x .... :'t ·~t{.-xv ... ft;. ,s· ::~,;.u: ... ~ ... , .. ),;2_b;: !A:.:.. ~-e. ~ ~; 1, ,.i ... J. .. ;). _;:. 
h-~2.1 :o c_,«h,..H r. t:({r,_,,:~·.h),.:, tb. ~-~E"f- 't~~f' r~e ,.\,:,,~··~; ·--r_ls-ts: 

fron~ tn-B -f~G~.ffi~l th~~ ::;.::t--nk•~ ·fb~--..-( G:·:~~=1n~~:~ t~ {~r:d g {k•v..t~r} 
'.~n~j : 53 ~ind ; 6 (Uppt::·r), \~-~~icr: Br~: iGnY~t~d k) tl"-"1!} top Hfnj 
tif)tton: ed9e· po~t~Of}:S Dfi)t6 CB.St:3 ·t 4 f;:)t'b~tHrHng th)Zf:·f~rne 
~~urrout:tHttfj the 92::,{iou:::; sub~~tn~tt::s., 8rt: tor:-~-uxJ: :o t?i~ 

,;.c,v0rlng th~~· Hq:.~lt: cty~t~:.l pf~n~: ar-~~;.::. ::r~ent.:onf'd i~bov~!. 
~n ~d•,.=-B.nt.e. ;:';_f~~) th0.:·0.:2:.H~:-. n?:::3~:.3tBr:f:6 $)\:~n~~~ :;10 a:·Hj ~~-~ 
\lf,r=:·"-:~~ ?·n(~ 3·,_ ~-. :,J · ::: ) ... · l'c ... l':'-· (,' ... ,_::". :·•.:3. ... ,..-;~~t:1 ::· )"~:!0t-A::r,• 
r:·:int--:d ~~~~~kn~~}f. f~n:2 ::~th:c~~efJ on ::::-ne 2;kii: t•f t~1.e \.\.;an 

iJp ·<'}if' :..".::. h~~~~:"r~s~8tanc{~ fh):t:.~ chsnne;s h~¾\:~r-:g t:)i-~ 
!hit.}U1~f;S "d\ Ho~ve\.~er~ \•V~tf~ s:..:cn the :st?octur~s, ~\it t":>.:-• 
~rn::>:~. ~f ~j.~~t(~:-r-?1:;:tnq frH~ fl~~: tr::c~-.:n$:::::: of ihe n::~;i~tt:.n(;{~ 
pl~~t~~s ao, ~~·:. 3l (.;t-3~:;to b~.: fl>~~~d \N\fri~n the ;~U::-::~,:r fl:O\~./ 

:it~s::·abh1 :..~:::tui~ C(:-ff~~-Q-ptinding tt> tne thick.1:::~st. 'Tl' ~)f ;}":~ 
''·:)'J e,·{~~~--n:z'-s f d~ ... 0· "? c~))l~:::/:,g ~-.,.- '.'<-r1'd Gf p,:taJ }:t\.:0' 

~~ct$';. n'":~1-t:t~nn~d ::~bc,,,.-~3- Ai~D .. cn:2:,;1gi:1n ttH3: H~k:~:·ie~~:;:~.'...,::: 
ot th~~ r~:;;i-st~~nci;. p)~3t~f '.30. 3-}, t$;; i")t ~:I~\ ds.;Pe-ndir-:g t:tt·t 

~-d.i:y<,.,j ~"./ .. :, <,.c·:::.::~.M:, . .);~ ... ·:-,.::•, :S·:•-'-2 .. ~~ "'}, ... ,J~: ... , .... ~~ .. ,.J ;.'.:.:::~ ·;01.··-:::-..:nt {·,f )·~:: ~{~~:.,en~ 'r,t:..)·.~·1.A:, >y t·~:.:~ --~>z:.-~~~~ ::·6•~r .. ,n 
: .. ::, .':d,c~, l(}•~ (~· ~ -~,: \1h~.- , .... ~~;::, t: ~~~' ~~,.:, ~:,? ,.-: .. __:-~~ t ~,~: ;~..._>;. ,,\i; ~--: .:~:.>})d) (. ,· ~ t t; .. ~: , , 1: : 3 ;:~~~lf "·" ~,. ~L t} ... _. , : .. ~ : .. : .... : 

r:··:odfffcntl~)~-:_ <)f tne ;;,~:.::id 1._::·y:-~t:~! p~3~1~: iO 1 ~::··iir,.:-•{f, :in. F\ff$ . 
.. ;~-:~) ~:L~.~; L.;~,_.), ~:,; ~Lt, 1. •. : ... , ... :)!:o·-·~.~~(x.,>~i -....;);:.\:~ ;_:\t . .-..::.,{: t~r-,i ...3;~0 

,;•y~t«: p ..... : .: ·. ~ .. -: ..::.'-"::>::i 1J. , ...... J .\·s ~ ... _lJ':>t-~ o,:"ti...::f c., .. :;,•~· ..... 
in~~~nt. th~:- t~ox-M<e :-::<:~:·:-.btH·:s fQ;- tc,n:jng !ht: b~~~t~r ffO\·"-t 
~~::~~nnG~~- ~h~':n~~fr:, to b,~3 8.tt~cn~d \.~~: :.;:!:• h.•~- ~~:., .. ; b .. ~.;t .. ~:•, 
&J~v ~.~ ... ~.'t{ ... , o:: .>:(. , .. , ... ,:.:.. .. ~ :...: \ .. t,(J,J~:~; .'.· . .:,. ~: .... :.e BL.· 
~::>~1:"~{i:r.,9 tf~;~= v~~r:<~:.:s K~3~>:~t:-~te.:s., ~:~:.· ··--::::--.::.: !~, .... ~~-,.,· 

,/~.>-: •·· (., .. !:,, ~.:) ... :/. --:--·,~,_)~~ • ..• t: ':?- !)'. .. ,,.··.'"•• .;.~: ,> .... t..·, .. :.:~ .. r.::.., .. ·.:.:.: 
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Jntc ~h(~:t~ {tS) lif~ht bf:arns:: C:'lSt~l p;2tr:•~:: <H~ct a\::$0 8n :;~u~-<iH:2~:~y nci~-:.~ c\.1:.:tn:\t:l 
;:1-.t ('"b < :') i-(n(·h.-:-~· 1 ◄ ·. ).::,, ~~:)~~j;>~ ;)B, =c ·,..,_ r.)r \i ::\!~3-· ~w,-Yet in ?f'.')'v\' tes~st::~nce :h<E~ :3B.ld hjqh-·t·e:.:~.::~t· 
: .·~".J>-if} the p-, :- ,-,., ::>;: ... /'(. -~··:.,K~>: .. ~\1 : x.: .. ; b) -~--~·d )~.:::,:)(' '\}\\~ ,}V'-f•.n<;;: · . . >( :1:: \'\~~: _f>,J'.o~ ... r,· 'b..._f,._.J 
.•-...:>~i .. ••>1: f::-=-:t•"'~!·rt ~~~•:-.r·;:-.th~·c:.Jcfl, SQ-;:,:~ ?1"\ •y;,.-..-.:; ,:_:r~.:-: &Si<~ t·~igh·:'(:~Ei.2~t:~nc~ flQ~";' c:hanr'l.t~i 

:...i:~~t~ tnti~ns;ty fr~r:-rB<)f: 
6 pt<..">~e,~1:c,n rr:~:r:ir~t= ~G:· pr~~-1~-::cring tht: tfiree {3) ~u 
;·;g~)~ br::srr:~, '.,\!~~\L-::h ar~J s·~,:,nrt~f:·:-~~2·~d by s:aki 0p-
,·cd· ;~~,.n:i-:--:.-..:-.;· - i. (j n l 3>:.":::'~.~ . .;:~:'-:..,i 

~~ ~kr-~ld .SX)~Jfo~fj :.:.yd~ .. in(;::~.i~J:nn ~.: ~~un:r ~ nd ~~ 
,~:.. .. f..:~ti;, .. {;0. -..::,\ :·~ . ..; .. -.~:.c1:.~ .. :si.:,,~:: d ::,~'<'-.;..., • .... ,~~A~.: .... 

eB.ch of $:a:Q H-:::;~~~~ {:1) Kind~~ li ik1:t::::: }~;y~;t~: pHn• 
}~l:s. r)~·:ln•~~-= i:t ·f!t:n.N ch;~nt~t:l for thi~ Hq~~~d G•.)~)i::':.:nt 
b9'hV::~'::?.n H ~~urfa3<~~: c,f Si:l::d Hqui~J ~~~yf.•~~:d pane: 
... +,d « ;_'.8r,tt~•··\~:·~· ~q0~nb1:.~: ~f' \Jr· n~sly-"'1/·.;d ... ~.~· ~~o 
posing tn.~zn~tc.:. n~-:~p~d)i::' . ...-~:y~ <~nd hJ:ther. . .s::fi.-:3 
ih)it-.~ .- 'r··r:~i~~· k1~/u·:+~s: a ~1:.{Jh~If~>k~l.<'\..,.~::.,, \,,1.\ 

ch:1nr:~=~ be}n9 f~at ~~nd ~Jnifon-:~ .~n u1;ckn•2:~:·f; 

3~ t\ ~jq:i:rJ C.()1:3-tf~l }_;~~nt~~ for ~:;;{~ :.n ~:: ;~q~.:\.~ c:yi~H1t pr(1• 
}f:c.t•):'. c:..:t·np:·j~~l:n9: 

t\;-,,-:(.~ (~~~ p':f:C(:):,:~~ ,;,ft:~~G:SPfH':(:'~~t :sut;str:~.-t~~S; ~n~·)[(':-$;· 
i:1{1 ~2:. tq!Jtd c:;v::::tB.i bi~hvec~n th~:::n·:: ::~~ct f;.~r~~~f::" 
:.:~~ ·.~,:i~=~·~ ""': ··u.;;-sf•F~•d/ p·::~:.<:"\ hc:rr::; 0·:-~;,t.,,·>:: .... J ~::>­
)◊~::·:~~ ,_o t..1v.:;,;:.:"{~~).> ... t:tt ~··\·c• h•"i'-) :?.~ ;->•:.-:~::~:• .:-.,· 
t>.:-3•':;:.~~•~~t>:~-;.~ .. ~ ..... ~~~t,\5:£:::,;, :;-.,. {~S L, : .... d,:, &. :;,\: 

, r-~~:'lt.·~-· ·_-,~ ~-. 'k{•i.d c..,_·(.).-.,r~ :),:.1,.,:.,{?1.,.P l: .. ·n:~: 
'}.'tt0f5~k~ 

B;:=t~d·ffr.;:..:-v ,::hBn:::~~: (':ti:f:::~~f .. :1 h~fJh -:::;~;.~f~f~nc~ f;{,:;.:...­
,.~ha1~r:r~: 00.~r:g Hf~t ~~r*rj untfn~·rt:: :n ~h~'-~kni~::·~:~ 
tht~fi~t,f, a.n.·d h.Hther ~'.)Otn}:d!H::~~ ::i b~Jfit~r p'..)·ni•:::·r: 
r...,;c~chr··•·'\9 '(',:tr,;--.:,._ of· ·:•-:::.(rP:E,;.--.-... :-•~••i:: r,~~.-, .~, ......... , .. ... 
:tt:·~~~tn~ th:J0 !)1 ~~~~~d t~~9h•::t::~~:;t:!~nc.~ 1:0\.".i; (J!!3.t:· 

;h~:rt:()~·, cav~~r:n:-;; a ;:lqu{t3 .::t:_-/8.tai p~H':t~~ i:~t;~:c: ::A }t~cH.)f.. c<..)tr:ptls;n~r 
s~::d !iqdd c-t)'·sta: p.::tn,:-~\, f•lid a1sc.; ::: t:,irfft.::r purt:on 2s 
fcH1n~~d :";.e.~ghb~,rh":~j lO a nnt: .::-.-f i:.rpstre~:~·n ~~~df~ ~ n> >~·;p·{:-.:.:0;;,,;"t(p.l'".,~.,::h ... ~-..s~:·)\~-;:n....:·,, er:\,·.;:)s, 
{~n::~ ::i:)-.,-...~n~Hn~a:·~? ~~~d{~ ~;~ s B~cih:•:~i-), r-=~:-"'~}"' ❖rr ··-r• 
ti<>Vl r+-:=~nnel 

,:~): n:--... ;._.,.g; ~::;,,.-.~i ... :· .. .c.- ._ •• :~dhg .. :1:£: ;:~._, .:9.i};: ;:,._;.t,. 
said ngh;~~ourc:6 lnt::>a p.~r~ne: l\;:-~t~ t~;:tx:•:J:vid'~d 
·r~1J ·~n:-::-3 ·.:-:) ·;~:fi~· ·~·~>·~~~~; .-x~ 
~f~ff~.:~ (3) i•.:tnd~ 0-r llq~{ffi ery:1t;:--:l p&nehs fr~:·t~::~n:3·· 
ff~~Hh-:g tfi~ thre,~ rJ) Ught be21n~: ~fr·~t;(~t:d by sa~d 
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') ~j: •~::: - :::i:~,~~: · < :-.l ·~: · ~ ·}'<:~~:·. ·?:() s:::,:?: · =~} :. · ;.:. f· n~) 1.:t-"•·,:: •-. ·,v~ 
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uid CO(?~irl~j cyt:IE~. 
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~rltn tbr~1f: {()) Hnht be~ur:s:.: 

~t T:·H;- r:q~J~~j crys.t<~.~pt<:\8ctor ... :::ts t~f•&c:·:~)t-?.\.i :rr~!~t~ c!a~:~:-~ 

? : \,\:hi~t0: n t::;::.~d tiquid. C~\'Bt~~: par:eJ fun iler '-:.on·:p-r~t;es 
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EP l 762 892 A'\ 

p;2~ne!~~ ff>:· U!~0 :n ~·: :~qu~d C(':l~-t~~; p:·~1~~<=~or, as d~~ 
·~(.r>i't:d ·r !h.:· 1.rk~;:~~ i •. 1.h~:-::2··n :e::1>: ·'.·.-r,.ti\~ :.:::~y-:::;~: 
par:~1 tu :::.J;~~:- ~:~;rr:prt~~:·~:~ s t):JH-.Zr pv:·i~nr: n<:~~nht.H)th~~~ 
t~J ~rak{ B£ccnG fiQ'.,,~ ch~~nn::~l. ~n .:~dd\tlnn K} f.~ic:: s~c .. 
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(54) Gehause zur Aufnahme von elektrischen oder elektronischen Geraten 

(57) Das Gehause (2) weist zwei in sich geschlosse­
ne Gehauseabschnitte (3, 5) auf, van denen jeder eine 
Kammer (7, 9) definiert, die zur Aufnahme von elektri­
schen oder elektronischen Geraten (11, 13) geeignet ist, 
wobei die Gehauseabschnitte (3, 5) beabstandet zuein­
ander angeordnet sind, sod ass zwischen einer Wandfla­
che (8) des ersten Gehauseabschnittes (3) und einer ge­
genuberliegenden Wandflache (10) des zweiten Gehau­
seabschnittes (5) ein Luftungskanal (15) definiert wird, 
der Ober mindestens eine Eintrittsoffnung (17) zur Zufuh­
rung kuhler Luft sowie mindestens eine Austrittsoffnung 
(19) zur Abgabe erwarmter Luft mit der Umgebung ver­
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nal (15) definierenden Wandflachen (8, 10) einen Kuhl­
korper (21, 23) aus Warme leitendem Material aufweist. 

Printed by Jouve, 750D1 PARIS (FR) 

Fig. 1 



SEC et al. v. MRI 
SEC Exhibit 1031.0502 

IPR2023-00254 

EP 1 951 020 A1 2 

Beschreibung 

[0001] Die Erfindung betrifft ein Gehause zur Aufnah­
me van elektrischen oder elektronischen Gere.ten im All­
gemeinen, und insbesondere ein Gehausesystem fur 
groBflachige elektrische oder elektronische Baugrup­
pen, das im AuBenbereich eingesetzt werden kann. 
[0002] Durch die technische Entwicklung ist es heute 
moglich, groBflachige Anzeigeeinrichtungen zur Darstel­
lung van bewegten Bildern auf der Basis von Flachbild­
schirmen, zum Beispiel mittels LCD-Technik, einzuset­
zen. Moglich ist der Einsatz van groBflachigen Monitor­
systemen im AuBenbereich u.a. als Werbetrager oder 
als lnformationssysteme im offentlichen Bereich, zum 
Beispiel auf Flughafen, Bahnhofen und dergleichen. Die 
fur einen derartigen Einsatz gewunschte GroBe von 
Flachbildschirmeinrichtungen betragt ublicherweise bis 
zu 80 Zoll (etwa 2 Meter) in der Bildschirmdiagonalen. 
Mit Hilfe neuer Technologien der Hintergrundbeleuch­
tung kann die Helligkeit der Anzeigen wesentlich erhoht 
werden, wodurch derartige Systeme auch tageslicht­
tauglich sind. 
[0003] Fur den Einsatz im AuBenbereich sind die An­
forderungen besonders hoch. Zurn einen mussen die 
Monitorsysteme an die klimatischen Bedingungen ange­
passt sein, d.h. sie mussen in einem Temperaturbereich 
von - 35°G bis etwa + 40°G einwandfrei arbeiten, ohne 
dass die elektrischen oder elektronischen Gerate Scha­
den nehmen. Weiterhin sollten samtliche elektrischen 
und elektronischen Bauelemente vor Staub und Feuch­
tigkeit geschutzt sein. Als weitere Anforderung gilt, dass 
das Monitorsystem durch die Aufstellung oder die An­
bringung in offentlichen Raumen oder Platzen eine ro­
buste und vandalismussichere Bauweise aufweisen 
muss. AuBerdem soll eine flexible und sichere Befesti­
gung von alien Seiten moglich sein und bei Ausfall einer 
elektrischen oder elektronischen Baugruppe diese 
schnell und problemlos ausgetauscht werden konnen. 
[0004] Nach heutigem Stand der Technik werden fur 
derartige Gehausesysteme im AuBenbereich aktive 
Kuhl- oder Heizsysteme, die es in einer Vielzahl von 
Technologien gibt, verwendet. Diese aktiven Kuhl- oder 
Heizsysteme werden ublicherweise au Ben am Ge ha.use 
befestigt und kuhlen bzw. erwarmen den Teil des Ge­
hauses, an dem sie befestigt sind. Problematisch an der­
artigen aktiven Kuhl- oder Heizsystemen ist, dass die 
Kuhlflachen fur den Warmeaustausch vor Sonnenein­
strahlung geschutztwerden mussen. Aus diesem Grund 
sind sie fur eine flexible Verwendung im AuBenbereich 
nicht geeignet. 
[0005] Des Weiteren haben sich Standardwarmetau­
scher, die nach dem Prinzip Luft/Luft funktionieren, auf­
grund der unflexiblen konstruktiven Ausfuhrung der Kuhl­
flache als nicht geeignet erwiesen. 
[0006] Es ist daher die Aufgabe der vorliegenden Er­
findung, ein Gehause zur Aufnahme von elektrischen 
oder elektronischen Gere.ten bereitzustellen, das im Au­
Benbereich einsetzbar ist, relativ einfach aufgebaut ist, 

eine hervorragende Abfuhr der van den elektrischen Ge­
re.ten erzeugten Warme liefert und auch unter extremen 
Bedingungen eine lange Lebensdauerderaufgenomme­
nen elektrischen Gerate fordert. 

s [0007] Diese Aufgabe wird durch die Merkmale des 
Anspruchs 1 gelost. 
[0008] ErfindungsgemaB ist ein Gehause mit zwei in 
sich geschlossenen Gehauseabschnitten vorgesehen, 
von denen jeder eine Kammer definiert, die zur Aufnah-

10 me von elektrischen oder elektronischen Gere.ten geeig­
net ist, wobei die Gehauseabschnitte beabstandet zu­
einander angeordnet sind, sod ass zwischen einer Wand­
flache des ersten Gehauseabschnitts und einer gegen­
uberliegenden Wandflache des zweiten Gehauseab-

1s schnitts ein Luftungskanal definiert wird, der Ober min­
destens eine Eintrittsoffnung zur Zufuhrung kuhler Luft 
sowie mindestens eine Austrittsoffnung zur Abgabe er­
warmter Luft mit der Umgebung verbunden ist, wobei 
mindestens eine der den Luftungskanal definierenden 

20 Wandflachen einen Kuhlkorper aus Warme leitendem 
Material aufweist. Durch die geschlossenen Gehause­
abschnitte ist gewahrleistet, dass weder Staub noch 
Feuchtigkeitzu den elektrischen oderelektronischen Ge­
raten vordringen kann. 

2s [0009] Vorteilhafterweise istin beiden Wandflachenje­
weils mindestens ein Kuhlkorper angeordnet. Damit ist 
je nach Positionierung der elektrischen oder elektroni­
schen Gerate eine Dimensionierung der Kuhlkorper 
moglich, die somit nur einen kleinen Tei Ider Wandflache 

30 oder auch die gesamte Wandflache einnehmen konnen. 
[0010] Mit besonderem Vorteil ist in der ersten und/ 
oder zweiten Kammer ein Lutter angeordnet, der geeig­
net ist, einen zirkulierenden Luftstrom innerhalb derKam­
mer zu erzeugen. Ein zirkulierender Luftstrom sorgt fur 

35 eine gleichma.Bige Abfu hr der entstehenden Warme oder 
fur eine gleichma.Bige Zufuhr van Warme, sodass eine 
optimierte Kuhl- bzw. Heizwirkung erzielt wird. 
[0011] Vorteilhafterweise ist in dem Luftungskanal 
mindestens ein Lutterangeordnet, dergeeignet ist, einen 

40 Luftstrom van der Eintrittsoffnung in Richtung der Aus­
trittsoffnung zu lenken. Durch die Anordnung eines Luf­
ters im Luftungskanal ist gewahrleistet, dass das Ge ha.u­
se in einerbeliebigen raumlichen Anordnung positioniert 
werden kann, d. h. eine Stromungsrichtung van kalter Luft 

45 van unten nach oben ist nicht zwingend vorgeschrieben. 
[0012] Vorzugsweise ist der oder jeder Lutter als Wal­
zenlufter ausgebildet. Der Walzen lufter sorgt dafur, dass 
eine groBe Flache mit einem einzigen Lutter gleichma.Big 
bestromt werden kann. 

50 [0013] Mit besonderem Vo rte ii ist der oder jeder Lutter 
temperaturgeregelt. Mit einer an sich bekannten Tempe­
raturregelung des Lufters ist gewahrleistet, dass der Lut­
ter bei geringer erforderlicher Kuhlleistung weniger Lei­
stung verbraucht und damit Strom spart. 

55 [0014] In bevorzugterWeiseweist deroderjederKuhl­
korper eine Mehrzahl von Kuhlrippen auf, die in Richtung 
des jeweiligen Luftstroms geneigtsind. Durch die zusatz­
liche Kuhlflache der Kuhlrippen wird die Warmeaufnah-

2 
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meflache des Kuh lkorpers und dam it die Kuhlleistung er­
hoht. Daruber hinaus sorgt die Form der Kuhlrippen da­
fur, dass eine gewisse Verwirbelung der Luftstrome, die 
am Kuhlkorper entlang gefuhrt werden, zu einer groBe­
ren Kuhlwirkung beitragt, ohne den Luftstrom uberma.Big 
zu bremsen. 
[0015] Vorteilhafterweise ist der oder jeder Kuhlkorper 
als Formteil aus einer gepressten Aluminiumlegierung 
ausgebildet. Aluminium ist aufgrund seiner hohen War­
meleitfahigkeit als Material fur den Kuhlkorper ideal ge­
eignet. Selbstverstandlich ist es jedoch moglich, auch 
andere Warme leitende Materialien anstelle von Alumi­
nium zu verwenden. Daruber hinaus ist es ebenfalls mog­
lich, gegossene oder auf andere Art und Weise geformte 
Aluminiumteile zu verwenden. 
[0016] Mit besonderem Vorteil ist in der ersten Kam­
mer eine Platte sch rag zur Wandflache, die den Kuhlkor­
per aufweist, angeordnet, sodass zwischen der Platte 
und der Wandflache ein sich in Richtung des Luftstroms 
verjungender Kammerabschnitt definiert wird. Mit dieser 
Platte konnen die Stromungsverhaltnisse derentstehen­
den Warmluft in besonderer Weise gesteuert werden. 
Durch die besondere Anordnung mit dem sich verjun­
genden Kammerabschnitt erhoht sich die Stromungsge­
schwindigkeit durch den Venturi-Effekt. 
[0017] Vorteilhafterweise ist mindestens eine der Au­
Benflachen des Gehauses als durchsichtige Platte aus­
gebildet. Damit konnen in den Gehauseabschnitten An­
zeigevorrichtungen wie zum Beispiel Flachbildschirme 
(LCD, Plasma, TFT etc.) angeordnet sein. Die durchsich­
tige Platte selbst kann aus jedem beliebigen durchsich­
tigen Material sein, wie z.B. Glas, Plexiglas oder derglei­
chen. 
[0018] Erfindungsgema.B wird auch ein Monitorsystem 
fur den Outdoor-Bereich bereitgestellt, wobei das Moni­
torsystem neben dem oben beschriebenen Gehause in 
der ersten Kammer einen Flachbildschirm sowie in der 
zweiten Kammer eine Steuereinheit aufweist. Die Steu­
ereinheit kann als handelsublicher PC ausgebildet sein. 
Die Technologie des Flachbildschirms kann dabei frei 
gewahlt werden, z.B. LCD, OLEO oder Plasma. 
[0019] Mit besonderem Vorteil ist der Flachbildschirm 
in der ersten Kammer derart angeordnet, dass zu beiden 
Seiten des Flachbildschirms jeweils ein Hohlraum aus­
gebildet ist. Durch diese Hohlraume stromt der zirkulie­
rende Luftstrom und sorgt somit fur eine Warmeabfuhr 
des Flachbildschirms. 
[0020] Bevorzugter Weise ist in der zweiten Kammer 
des Monitorsystems fur den Outdoor-Bereich ein Com­
puter mit integriertem Lutter angeordnet, der eine Luft­
zirkulation in der zweiten Kammer hervorruft. Der Com­
puter kann dabei ein handelsublicher PC mit Standard­
gehause sein, in dem ein eigener Lufterfur die Zirku lation 
der Luft sorgt. Oas Gehause des Computers kann dabei 
mit geeigneten Luftungsschlitzen oder -lochern ausge­
bildet sein, die fur eine Zirkulation des Luftstroms in der 
gesamten Kammer sorgen. 
[0021] Weitere Einzelheiten, Merkmale und Vorteile 

der vorliegenden Erfindung ergeben sich aus der nach­
folgenden Beschreibung unter Bezugnahme auf die 
Zeichnung. 
[0022] Fig. 1 ist eine Querschnittsansicht einer bevor-

5 zugten Ausfuhrungsform eines Monitorsystems mit dem 
erfindungsgema.Ben Gehause. 
[0023] In Fig. 1 ist eine bevorzugte Ausfuhrungsform 
der vorliegenden Erfindung in Querschnittsansicht dar­
gestellt. Oas Monitorsystem 1 umfasst ein Gehause 2, 

10 das einen ersten in sich geschlossenen Gehauseab­
schnitt 3 sowie einen zweiten in sich geschlossenen Ge­
hauseabschnitt 5 aufweist. Diese beiden staubdicht und 
im Wesentlichen wasserdicht ausgebildeten Gehause­
abschnitte 3 und 5 definieren jeweils eine Kammer? bzw. 

15 9. Die Kammer 7 umfasst in ihrem lnneren ein LCD-Panel 
11, das mittels geeigneter Befestigungsmittel ortsfest in 
der Kammer 7 angeordnet ist. In der zweiten Kammer 9, 
die durch den zweiten in sich geschlossenen Gehause­
abschnitt 5 definiert ist, ist ein handelsublicher PC mit 

20 eigenem Gehause angeordnet, der als Steuereinheit 13 
des Monitorsystems 1 dient. 
[0024] Die beiden Gehauseabschnitte 3 und 5 sind 
derart zueinander beabstandet angeordnet, das zwi­
schen einer Wandflache 8 der ersten Kammer 7. und 

25 einer gegenuberliegenden Wandflache 1 0 der zweiten 
Kammer 9 ein Luftungskanal 15 definiert wird. Der Luf­
tungskanal 15 istubereine Eintrittsoffnung 17 sowie Ober 
eine Austrittsoffnung 19, die jeweils in dem Gehause 2 
ausgebildet sind, mit dem Aul3enbereich verbunden. Die 

30 Eintritts- bzw. Austrittsoffnungen 17 und 19 konnen sich 
seitlich oder an der Ober- und Unterseite des Gehauses 
2 befinden. 
[0025] Die den Luftungskanal 15 definierenden Wand­
flachen 8, 1 O weisen in der dargestellten bevorzugten 

35 Ausfuhrungsform der vorliegenden Erfindung jeweils ei­
nen Kuhlkorper 21, 23 auf. Dabei erstreckt sich der erste 
Kuhlkorper 21 Ober nahezu die gesamte dem Luftungs­
kanal 15 zugewandte Wandflache 8 des ersten Gehau­
seabschnitts 3. Der zweite Kuhlkorper 23 ist im oberen 

40 Bereich der Wandflache 1 0 des zweiten Gehauseab­
schnitts 5 angeordnet und von der Flache herwesentlich 
kleiner als der erste Kuhlkorper 21. 
[0026] Eine wesentliche Eigenschaft der Kuhlkorper 
21, 23 ist ihre Warmeleitfahigkeit. Sie sind deshalb aus 

45 einem sehr gut Warme leitenden Material ausgebildet, 
beispielsweise einer Aluminiumgusslegierung. Daruber 
hinaus ist fur eine optimale Warmetauschfunktion erfor­
derlich, dass die Kuhlkorper 21, 23 eine moglichst grol3e 
Flache aufweisen. Dies wird in der bevorzugten Ausfuh-

50 rungsform der vorliegenden Erfindung durch eine Viel­
zahl von Kuhlrippen erreicht, die so ausgebildet sind, 
dass sie in Richtung der entsprechenden Luftstrome ge­
neigt sind. Dies hat den besonderen Vorteil, dass die 
durch die Kuhlrippen entstehenden Luftverwirbelungen 

55 in der hier geschilderten Form relativ grol3 sind und des­
halb fur eine Zirkulation der Luftstrome im Bereich der 
Kuhlrippen sorgen, oh ne den Luftstrom zu stark zu brem­
sen. Durch die besondere Form und Neigung der Kuhl-

3 
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rippen wird folglich die Warmeableitung erhoht. Selbst­
verstandlich sind auch andere Formen von KOhlkorpern 
und Kuhlrippen moglich. 
[0027] Wie aus Fig. 1 ersichtlich, ist ebenfalls in dem 
ersten geschlossenen Gehauseabschnitt3 ein LOfter25, 
z.B. ein Walzenlufter, angeordnet. Der Lutter 25 erzeugt 
einen Luftstrom innerhalb der Kammer 7 entlang des er­
sten KOhlkorpers 21. In ahnlicher Weise erzeugt der Lut­
ter 27, der in der Kammer 9 angeordnet ist und als Axi­

allufter ausgebildet ist, einen Luftstrom, der innerhalb der 
Kammer 9 am zweiten KOhlkorper 23 vorbei zirkuliert. In 
der in Fig. 1 gezeigten Ausfuhrungsform ist der Lutter 27 
innerhalb des Gehauses der Steuereinheit 13 angeord­
net. Der zirkulierende Luftstrom innerhalb der zweiten 
Kammer 9 ist durch gestrichelte Pfeile gekennzeichnet. 
Er verlauft durch das Gehause der Steuereinheit 13 
durch eine Offnung in dem Gehause der Steuereinheit 
13 am Kuhlkorper 23 entlang, anschlieBend in den Zwi­
schenraum zwischen der AuBenwandflache des zweiten 
Gehauseabschnittes 5 und dem Gehause des Steuer­
einheit 13, um Ober geeignete Offnungen wieder in das 
Gehause der Steuereinheit 13 einzutreten. 
[0028] In dem LOftungskanal 15 ist an einer Seite ein 
Lufter 29 vorhanden, der z.B. ebenfalls als Walzenlufter 
ausgebildet ist. Er ist dazu eingerichtet, die Umgebungs­
luft auBerhalb des Gehauses 2 Ober die Eintrittsoffnun­
gen 17 einzusaugen und dem Luftstrom im Luftungska­
nal 15 eine solche Richtung und FlieBgeschwindigkeit 
zu geben, dass er bei der Austrittsoffnung 19 wieder aus 
dem Gehause 2 austritt. 
[0029] In der Kammer 7 ist neben dem LCD-Panel 11 
und dem Lufter 25 auch eine Platte 31 sch rag zum ersten 
Kuhlkorper 21 und damit der Wandflache 8 der Kammer 
7 angeordnet. Dadurch wird ein sich verjungender Kam­
merabschnitt 33 definiert, durch den der durch das LCD­
Panel 11 erwarmte Luftstrom von dem Lutter 25 gelenkt 
stromt. Durch die sich verjungende Form des Kammer­
abschnitts 33 wird der Luftstrom durch den Venturi-Effekt 
in Richtung des enger werdenden Endes beschleunigt, 
obwohl die gewunschten Verwirbelungen an den Kuhl­
rippen des ersten KOhlkorpers 21 dem zu einem gewis­
sen MaBe entgegenwirken. 
[0030] Eine durchsichtige Platte 35 bildet die AuBen­
wandflache des ersten Gehauseabschnitts 3. Die durch­
sichtige Platte 35 ist vorzugsweise aus bruchsicherem 
Glas oder glasahnlichem Kunststoff wie beispielsweise 
Polymethylmethacrylat oder dergleichen ausgefuhrt, um 
die elektrischen oder elektronischen Gerate vor Zersto­
rung zu schutzen. Das LCD-Panelist innerhalb der Kam­
mer 7 zusammen mit der Platte 31 und dem Lufter 25 
derart angeordnet, dass ein gleichmaBiger Luftstrom an 
den langen Seitenflachen des LCD-Panels entlang je­
weils auf beiden Seiten entsteht. Dadurch wird die War­
me des LCD-Panels abtransportiert und rnit Hilfe des LOf­
ters 25 in den sich verjungenden Kammerabschnitt 33 
gelenkt. 
[0031] Im Folgenden wird die Wirkungsweise der War­
metauschfunktion des erfindungsgernaBen Gehauses 2 

bzw. des Monitorsysterns 1 beschrieben. In den beiden 
in sich geschlossenen Gehauseabschnitten 3 und 5, die 
die Kammern 7 und 9 definieren, zirkulieren zwei unab­
hangige Warmluftstrome. Der erste Warmluftstrom um 

s das LCD-Panel 11 herum nirnrnt die Verlustleistung des 
LCD-Panels 11 auf, die je nach GroBe des Panels 11 ca. 
100-500 W betragt. Die Verlustleistung des PCs 13 im 
zweiten Gehauseabschnitt 5 einschlieBlich der Strom­
versorgung des Bildschirms ist dagegen erheblich gerin-

10 ger, in einem Bereich von zwischen 50 und 100 W. Des­
halb ist auch die Flache des zweiten KOhlkorpers 23 im 
Vergleich zur Flache des ersten Kuhlkorpers 21 wesent­
lich kleiner. Die beiden in den jeweiligen Kammern 7 und 
9 zirkulierenden Luftstrome geben ihre Warme jeweils 

1s an die Kuhlkorper 21 bzw. 23 ab. Der durch den Lutter 
29 beschleunigte Kuhlluftstrom im Luftungskanal 15, der 
in Fig. 1 durch gepunktete Pfeile gekennzeichnet ist, 
nimmt die von den beiden Kuhlkorpern 21 und 23 nach 
innen transportierte Warme Ober die innen liegenden 

20 Kuhlrippen auf, erwarmt sich dabei entsprechend und 
tritt dort aus dern Gehause 2 wieder aus. 
[0032] Samtliche Lutter 25, 27, 29 sind temperaturge­
regelt und ihre Forderleistung hangt damit von den zu 
transportierenden Warmeluftstromen ab, die in den Ka-

25 nalen bzw. Kammern verlaufen. Die als Walzenlutter 
ausgebildeten Lutter haben einen Durchsatz von bis zu 
3.000 m3/h. 
[0033] Die Platte 31, die zwischen dem ersten Kuhl­
korper 21 und der Ruckseite des LCD-Panels 11 ange-

30 ordnet ist, hat auch noch folgenden Effekt: Da die Moni­
toranordnung auch bei sehr niedrigen Temperaturen, bis 
zu -35°C, storungsfrei funktionieren soil, muss verhindert 
werden, dass das groBflachige LCD-Panel 11 beschlagt. 
Durch die Platte31 wird u.a. dafurgesorgt, dass derLuft-

35 strom um das LCD-Panel 11 herum moglichst gleichma­
Big ist. Um bei sehr niedrigen Temperaturen ein Einfrie­
ren zu verhindern, kann die Steuereinrichtung 13 dazu 
eingerichtet sein, beispielsweise nur die Hintergrundbe­
leuchtung des Panels 11 anzusteuern. 

40 [0034] Durch die Steuerung der Luttstrome uber Lutter 
bei der bevorzugten Ausfuhrungsform der vorliegenden 
Erfindung ist es moglich, dass die erfindungsgemaBe 
Monitoranordnung 1 beliebig im Raum angeordnet wer­
den kann und vollstandig drehbar gelagert sein kann. Es 

45 ist ebenfalls moglich, auf beiden Seiten der Monitoran­
ordnung 1 jeweils ein LCD-Panel 11 anzuordnen, wobei 
zu beachten ist, dass der zweite Kuhlkorper 23 dann in 
entsprechender GroBe gewahlt sein muss, um die gro­
Bere Verlustleistung des zweiten Panels zu kompensie-

50 ren. Daruber hinaus ist es auch moglich, statt eines han­
delsublichen PCs 13 eine Steuereinheit zu verwenden, 
die von einem kleinen, tragbaren Computer stammt. Da­
m it lasst sich Platz sparen und die abzufuhrende War­
meleistung der Steuereinheit 13 auf weniger als 20 W 

55 absenken, weshalb man gegebenenfalls auch vollstan­
dig auf den zweiten KOhlkorper 23 verzichten kann. 
[0035] Es ist anzumerken, dass das Netzteil des LCD­
Panels 11 in der bevorzugten Ausfuhrungsform der vor-
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6. Gehause (2) nach einem der AnsprOche 3 bis 5, da­
durch gekennzeichnet, dass der oder jeder Lutter 
(25, 27, 29) temperaturgeregelt ist. 

liegenden Erfindung in Fig. 1 nicht dargestellt ist. Es be­
findet sich neben der Steuereinheit 13 innerhalb des 
zweiten Gehauseabschnitts 5. Wie bereits erwahnt, wird 
seine Verlustleistung ebenfalls Ober den in der zweiten 
Kammer 9 zirkulierenden Luftstrom zum zweiten KOhl­
korper 23 gefuhrt. 
[0036] Damit wurde ein Monitorsystem geschaffen, 
das einfach aufgebaut ist, im Freien einsetzbar ist und 
bei dem aufgrund der Anordnung der KOhlkorper und des 
LOftungskanals im lnneren des Gehauses keinerlei Be­
eintrachtigung der KOhlwirkung von auBen stattfinden 
kann. 

5 7. Geha.use (2) nach einem der vorhergehenden An­
spruche, dadurch gekennzeichnet, dass der oder 
jeder KOhlkorper (21, 23) eine Mehrzahl von KOhl­
rippen aufweist, die in Richtung des jeweiligen Luft­
stroms geneigt sind. 

Gleichzeitig ist es moglich, die gesamte entstehende 
Wa.rmeleistung Ober zwei voneinander getrennte Kreis-

10 

laufe abzufuhren. 15 

Patentanspriiche 

1. Ge ha.use (2) mit zwei in sich geschlossenen Geha.u- 20 

seabschnitten (3, 5), von denen jeder eine Kammer 
(7, 9) definiert, die zur Aufnahme von elektrischen 
oder elektronischen Geraten (11, 13) geeignet ist, 
wobei die Gehauseabschnitte (3, 5) beabstandet zu­
einander angeordnet sind, sodass zwischen einer 25 

Wandflache (8) des ersten Gehauseabschnittes (3) 
und einergegenuberliegenden Wandflache (10) des 
zweiten Gehauseabschnittes (5) ein LOftungskanal 

8. Gehause (2) nach einem der vorhergehenden An­
spruche, dadurch gekennzeichnet, dass der oder 
jeder KOhlkorper (21, 23) als Formteil aus einer ge­
pressten Aluminiumlegierung ausgebildet ist. 

9. 

10. 

Gehause (2) nach einem der vorhergehenden An­
spruche, dadurch gekennzeichnet, dass in derer­
sten Kammer (7) eine Platte (31) schrag zu der 
Wandflache (8), die den KOhlkorper (21) aufweist, 
angeordnet ist, sodass zwischen der Platte (31) und 
der Wandflache (8) ein sich in Richtung des Luft­
stroms verjungender Kammerabsch nitt (33) definiert 
wird. 

Gehause (2) nach einem der vorhergehenden An­
sprOche, dadurch gekennzeichnet, dass minde­
stens eine AuBenflache des Gehauses (2) als durch­
sichtige Platte (35) ausgebildet ist. 

(15) definiert wird, der Ober mindestens eine Ein­
trittsoffnung (17) zur Zufuhrung kOhler Luft sowie 
mindestens eine Austrittsoffnung (19) zur Abgabe 
erwarmter Luft mit der Umgebung verbu nden ist, wo-

30 11. Monitorsystem (1) fur den Outdoor-Bereich, mit ei-

bei mindestens eine der den LOftungskanal (15) de­
finierenden Wandflachen (8, 1 0) einen KOhlkorper 
(21, 23) aus Warme leitendem Material aufweist. 35 

nem Gehause (2) nach einem der AnsprOche 1 bis 
1 0, wobei das Monitorsystem in der ersten Kammer 
(7) einen Flachbildschirm (11) sowie in der zweiten 
Kammer (9) eine Steuereinheit (13) aufweist. 

12. Monitorsystem (1) tor den Outdoor-Bereich nach An­
spruch 11, wobei der Flachbildschirm (11) in der er­
sten Kammer (7) derart angeordnet ist, dass zu bei­
den Seiten des Flachbildschirms jeweils ein Hohl-

2. Gehause (2) nach Anspruch 1, dadurch gekenn­
zeichnet, dass in beiden Wandflachen (8, 10) je­
weils mindestens ein KOhlkorper (21, 23) angeord­
net ist. 40 raum ausgebildet ist. 

13. Monitorsystem (1) tor den Outdoor-Bereich nach An­
spruch 11 oder 12, wobei in der zweiten Kammer (9) 
ein Computer mit integriertem Ulfter (27) angeord-

3. Gehause (2) nach Anspruch 1 oder 2, dadurch ge­
kennzeich net, dass in der ersten und/oder zweiten 
Kammer (7, 9) ein LOfter (25, 27) angeordnet ist, der 
geeignet ist, einen zirkulierenden Luftstrom inner­
halb der Kammer (7, 9) zu erzeugen. 

45 net ist, der eine Luftzirkulation in der zweiten Kam­
mer (9) hervorruft. 

4. Gehause (2) nach einem der vorhergehenden An­
sprOche, dadurch gekennzeichnet, dass in dem 
LOftungskanal (15) mindestens ein LOfter (29) ange- 50 

ordnet ist, der geeignet ist, einen Luftstrom von der 
Eintrittsoffnung (17) in Richtung der Austrittsoffnung 
(19) zu lenken. 

5. Gehause (2) nach Anspruch 3 oder 4, dadurch ge- 55 

kennzeichnet, dass der oder jeder LOfter (25, 27, 
29) als Walzenlufter ausgebildet ist. 
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Description 

Technical Field 

is equipped with a cooling element comprising a plurality 
of cooling fins which are encircled by an air stream gen­
erated by an external fan. 
[0006] GB 2,402 205 A and WO 2005/079 1299 A 1 

[0001] Exemplary embodiments generally relate to 5 disclose other thermal control systems of this kind for 
heating/cooling systems for electronic displays. cooling an electronic display unit. 

Background of the Art 

[0002] Electronic displays are typically used in indoor, 
temperature-controlled environments. Although the tem­
perature surrounding the display might be relatively sta­
ble (near room temperature), the components of the dis­
play may generate a large amount of heat. If not properly 
removed, this heat could damage the display or shorten 
its lifetime. Conductive and convective heat transfer sys­
tems have traditionally been used to remove heat from 
the electronic components in a display through as many 
sidewalls of the display as possible. While such heat 
transfer systems have enjoyed a measure of success in 
the past, today's electronic displays require even greater 
cooling (and in some case heating) capabilities. 
[0003] Modem electronic displays are now being used 
in outdoor environments as well as other situations where 
the surrounding temperature may extend above and be­
low room temperature. In addition to heat transfer from 
the surrounding air, radiative heat transfer from the sun 
through a display surface may also become a major fac­
tor. In some applications and locations, 200 Watts or 
moreofpowerthrough such a display surface is common. 
Furthermore, the market is demanding larger and bright­
er, sometimes high definition displays. With increased 
electronic display size more heat will be absorbed from 
the sun and more heat will be transmitted into the dis­
plays. To compete with the ambient light from the sun as 
well as reflections off surrounding surfaces, displays 
must produce more light, which also typically results in 
more heat generated by the display and/or its backlight 
assembly. 
[0004] Further, in some applications the temperature 
may drop well below room temperature. Some compo­
nents of an electronic display may malfunction or may 
be permanently destroyed by exposure to such low tem­
peratures. For example, the performance of the liquid 
crystal material in a liquid crystal display (LCD) may be 
effected by low temperatures. 
[0005] The US 5,991,153 discloses an electronic dis­
play unit comprising a thermal control system for a display 
stack of the electronic display unit having a display sur­
face and a backlight assembly. The casing of the elec­
tronic display unit forms a closed loop gas cooling system 
consisting of a first gas chamber arranged in front of the 
display surface and a second gas chamber being in fluid 
contact with the first gas chamber and being arranged 
behind the backlight assembly. The second gas chamber 
is separated from the backlight assembly by a partition 
wall. In order to enhance the cooling effect of the thermal 
control system the rear wall of the second gas chamber 

Summary of the Exemplary Embodiments 

10 [0007] It is an object of the present invention to provide 
a thermal control system and a method for thermally con­
trolling a display stack of an electronic display with an 
enhanced cooling/heating efficiency. This object is 
solved by a system according to the patent claim 1 and 

15 by a method according to the patent claim 6. Exemplary 
embodiments may contain one or more of the thermal 
control features disclosed herein as far as covered by 
the claims. A plurality of thermal control features are dis­
closed and these features may be utilized alone or in any 

20 combination. The precise combination of features would 
depend upon the particular cooling/heating needs of the 
display at issue, which would depend upon the type of 
display, size of the display, and its particular environ­
ment. The thermal control system may be practiced with 

25 any form of electronic display, including but not limited 
to: LCD, light emitting diode (LED), organic light emitting 
diode (OLEO), field emitting display (FED), cathode ray 
tube (CRT), plasma, and projection displays. An exem­
plary embodiment would be practiced with LCD dis plays. 

30 [0008] The invention relates to an isolated gas cooling 
system. The gas cooling system is a closed loop which 
includes a first gas chamber comprising a transparent 
anterior plate and a second gas chamber comprising a 
cooling plenum. The first gas chamber is anterior to and 

35 coextensive with the viewable face of the electronic dis­
play. The transparent anterior plate may be set forward 
of the electronic display surface, defining the, depth of 
the first gas chamber. A cooling chamber fan, or equiv­
alent means, is located within the cooling plenum and is 

40 used to propel gas around the isolated gas cooling cham­
ber loop. As the gas traverses the first gas chamber it 
contacts the electronic display surface, absorbing heat 
from the display surface. Because the gas and the rele­
vant surfaces of the first gas chamber are transparent, 

45 the image quality remains excellent. After the gas has 
traversed the transparent first gas chamber, the gas may 
be directed into the rear cooling plenum where it is 
cooled. 
[0009] Another thermal feature may utilize the isolated 

50 gas system as a heating device, either instead of or in 
addition to its cooling abilities. An isolated gas heating 
system would also be a closed loop system with a first 
gas chamber anterior to the display surface and a second 
chamber comprising a heating plenum or cooling/heating 

55 plenum. Heating elements may be placed within the ple­
num in order to heat the gas within the second chamber. 
As the gas is forced into the first chamber it may transfer 
its heat to the display surface. The gas may then return 
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to the plenum for another heating cycle. The plenum may 
function as a cooling plenum only, heating plenum only, 
or a combination heating/cooling plenum; all depending 
upon the particular display and its particular operating 
environment. 5 

[0010] Some embodiments may place electronic com­
ponents used to operate the electronic display within the 
plenum of the isolated gas chamber. The electronic com­
ponents may include, but are not limited to: transformers, 
circuit boards, processors, resistors, capacitors, batter- 10 

ies, motors, power supplies, illumination devices, wiring 
and wiring harnesses, and switches. If the plenum is be-
ing utilized as a cooling plenum, the cool gas within the 
plenum can further aid in the cooling of the electronic 
components, which will naturally generate heat during 15 

operation. Further, if the plenum is being utilized as a 
source of heat for the display, the natural heat from the 
electronic components can also heat the gas in the ple­
num, reducing the amount of energy which needs to be 
applied to the heating elements. 20 

[0011] A linear polarizer may be used in some embod­
iments to further reduce the solar loading on the elec­
tronic display. This polarizer can be used in ccmbination 
with the isolated gas chamber, or may simply be placed 
anterior to the electronic display with an insulating gap 25 

between the polarizer and the display. The insulating gap 
reduces the amount of heat that is transferred between 
the polarizer and the display. 
[0012] The electronic displays suitable for the inven-
tion, such as LCDs for example, require a backlight as- 30 

sembly to produce an image upon the display surface. 
The backlight assemblies are typically a large source of 
heat for the display. Thus, some embodiments may utilize 
a constricted convection system to cool the backlight unit 
for the display. The constricted ccnvection system may 35 

comprise a constricted convection plate which is placed 
in close proximity to the backlight assembly in order to 
define a gap. Gas is forced through the gap in order to 
facilitate more efficient cooling of the backlight assembly. 
In some embodiments a wall of the plenum may consti- 40 

tute the constricted convection plate. 
[0013] Some examples may also utilize an air curtain 
device which forces air (either warm or cold) over the 
exterior surface of the display assembly. 
[0014] Finally, some examples may use a fluid assem- 45 

bly which contacts a fluid against the display surface in 
order to cool it. The fluid may be a substantially clear 
form of coolant fluid which is pumped through an anterior 
cavity which includes the display surface. 

FIGURE 1 is a perspective view of an exemplary 
arrangement in conjunction with an exemplary elec­
tronic display. 
FIGURE 2 is an exploded perspective view of an 
exemplary embodiment showing components of the 
isolated gas cooling system. 
FIGURE 3 is top plan view of an exemplary embod­
iment of the cooling chamber. 
FIGURE 4 is a front perspective view of an embod­
iment of the isolated cooling chamber, particularly 
the transparent anterior surface of first gas chamber. 
FIGURE 5 is a rear perspective view of an embodi­
ment of the isolated cooling chamber, showing op­
tional electrical components placed in the plenum. 
FIGURE 6 is a rear perspective view of an embodi­
ment of the isolated cooling chamber showing sur­
face features that may be included on the plenum 
FIGURE 7 is a top plan view of an exemplary em­
bodiment of the cooling chamber showing surface 
features that may be included on the plenum. 
FIGURE 8 is a front perspective view of an embod­
iment of the isolated cooling chamber with included 
thermoelectric modules. 
FIGURE 9 is a top plan view of an exemplary em­
bodiment of the cooling chamber with included ther­
moelectric modules. 
FIGURE 10 is an exploded perspective view of an 
exemplary embodiment showing components of the 
isolated gas cooling system. 
FIGURE 11 is a top plan view of an exemplary em­
bodiment of the heating chamber. 
FIGURE 12 is a rear perspective view of an embod­
iment of the heating chamber, showing optional elec­
trical components and heating elements. 
FIGURES 13 and 14 are cross-sectional views of 
exemplary embodiments for utilizing a linear polar­
izer with the isolated gas system. 
FIGURES 15A and 15B are side views of examples 
of a constricted convection cooling system with a 
constricted convection plate. 
FIGURE 16 is a top plan view of an exemplary em­
bodiment where the cooling plenum is utilized as the 
constricted convection plate. 
FIGURES 17 A-17Care cross-sectional views of em­
bodiments where the cooling plenum is utilized as 
the constricted convection plate. 

Detailed Description 

Brief Description of the Drawings 

[0015] A better understanding of the exemplary em­
bodimentswill 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: 

50 [0016] It is to be understood that the disclosed embod­
iments include thermally ccntrolling displays including, 
but not limited to LCDs. For simple explanation purposes, 
embodiments may be described with respect to the com­
ponents for LCD displays. By way of exam pie and not by 

55 way of limitation, similar arrangements may be used in 
conjunction with displays selected from among LCD, light 
emitting diode (LED), organic light emitting diode 
(OLEO), field emitting display (FED), cathode ray tube 
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(CRT), plasma, and projection displays. Furthermore, 
similar arrangements may be used with displays other 
types including those not yet discovered. In particular, it 
is contemplated that similar arrangements may be well 
suited for use with full color, flat panel OLEO displays. 
Further, it is particularly contemplated that em bod im ents 
may be used with relatively large, high definition LCD 
displays. While the embodiments described herein are 
well suited for outdoor environments, they may also be 
appropriate for indoor applications (e.g:, factory environ­
ments, coolers/freezers, etc.) where thermal stability of 
the display may be at risk. 

that the gas within the isolated gas cooling chamber 20 
is isolated from external air in the housing of the display. 
Because the first gas chamber 30 is positioned in front 
of the electronic display surface 85, the gas should be 

5 substantially free of dust or other contaminates that might 
negatively affect the display image. An optional filter (not 
shown) may be utilized to assist in preventing contami­
nates and dust from entering the first gas chamber 30. 
[0022] The isolated gas may be almost any transparent 

10 gas, for example, normal air, nitrogen, helium, or any 
other transparent gas. The gas is preferably colorless so 
as not to affect the image quality. 
[0023] In the closed loop configuration shown in Fig. 

Isolated Gas Cooling System 3, the first gas chamber 30 is in gaseous communication 

[0017] As shown in FIGURE 1, when the display 10 is 
exposed to outdoor elements, the temperatures inside 
the display 10 may vary greatly without some kind of cool­
ing device. As such, the display 10 may not function prop­
erly or may have a greatly reduced life span. Direct sun­
light is especially problematic in causing increases in the 
internal temperature of the display 10. 
[0018] In Figure 1, the display area of the electronic 
display shown includes a narrow gas chamber that is 
anterior to and coextensive with the electronic display 
surface. The display shown is also equipped with an op­
tional air curtain device 114. The air curtain device 114 
is discussed in detail below. Optionally, the display may 
have a reflection shield 119, to mitigate reflection of the 
sunlight on the display surface. Additionally, in outdoor 
environments, housing 70 is preferably a color which re­
flects sunlight. 
[0019] As shown in FIGURE 2, an exemplary embod­
iment of the electronic display 10 includes an isolated 
gas cooling chamber 20 contained within a display hous­
ing 70. A transparent first gas chamber is defined by 
spacers 100 and transparent front plate 90. A second 
transparent front plate 130 may be laminated to front 
plate 90 to help prevent breakage of front plate 90 and 

15 with the second gas chamber 40. A cooling chamber fan 
50 is provided within the cooling plenum 45 and utilized 
to propel gas around the isolated gas cooling chamber 
20. The first gas chamber 30 includes at least one front 
glass 90 mounted in front of an electronic display surface 

20 85. 
[0024] Referring to FIGURE 4, the front plate 90 may 
be set forward from the electronic display surface 85 by 
spacing members 1 00. The spacing members 100 define 
the depth of the narrow channel passing in front of the 

25 electronic display surface 85. The spacing members 100 
may be independent or alternatively may be integral with 
some other component of the device (e.g., integral with 
the front plate 90). The electronic display surface 85, the 
spacing members 100, and the transparent front plate 

30 90 define a first gas chamber 30. The chamber 30 is in 
gaseous communication with plenum 45 through en­
trance opening 110 and exit opening 120. 
[0025] As shown in Fig. 3, a posterior surface of the 
first gas chamber 30 preferably comprises the electronic 

35 display surface 85 of the display stack 80. As the isolated 
gas in the first gas chamber 30 traverses the display it 
contacts the electronic display surface 85. Contacting 
the cooling gas directly to the electronic display surface 

protect the interior of the display. Cooling chamber 20 40 

surrounds a display stack 80 and associated backlight 
assembly 140. 

85 enhances the convective heat transfer away from the 
electronic display surface 85. In exemplary embodiments 
the electronic display surface 85 comprises the posterior 
surface of the first gas chamber 30. Accordingly, the term 
"electronic display surface" refers to the front surface of 
a typical electronic display (in the absence of the embod­
iments disclosed herein). 

[0020] The display 10 includes means for cooling gas 
contained within the second gas chamber. These means 
include one or more fans 60 which may be positioned at 45 

the base of the display housing 70. The fans 60 ingest 
cool air and force the cooler ingested air over at least 
one external surface of a posterior cooling plenum 45. If 
desired, an air conditioner (not shown) may also be uti­
lized to cool the air which contacts the external surface 50 

of plenum 45.Alternatively, the fans 60 may simply ingest 
ambient air. 

[0026] In an exemplary embodiment, the electronic 
display surface 85, front plate 90, and optional second 
front plate 130 may be comprised of a glass substrate. 
However, neither display surface 85, nor transparent 
front plate 90, nor optional second transparent front plate 
130 need necessarily be glass. Thus, the term "glass" 
may be used herein interchangeably with the term plate, 
but a glass material is by no means required. Further, 
electronic display surface 85 does not have to comprise 

[0021] Referring to FIGURE 3, embodiments of the iso­
lated gas cooling chamber 20 comprise closed loop 
which includes a first gas chamber 30 and a second gas 
chamber 40. The first gas chamber includes a transpar­
ent plate 90. The second gas chamber comprises a cool­
ing plenum 45. The term "isolated gas" refers to the fact 

55 the posterior surface wall of the front gas compartment 
30. An additional plate may be used. However, by utilizing 
the electronic display surface 85 as the posterior surface 
wall of the gas compartment 30, there may be fewer sur-

4 
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faces to im pact the visible light traveling through the 
display. Furthermore, the device will be lighter and 
cheaper to manufacturer. 
[0027] Although the embodiment shown utilizes the 
electronic display surface 85, certain modifications 
and/or coatings (e.g., anti-reflective coatings) may be 
added to the electronic display surface 85, or to other 
components of the system in order to accommodate the 
coolant gas or to improve the optical performance of the 
device. In the embodiment shown, the electronic display 
surface 85 may be the front glass plate of a liquid crystal 
display (LCD) stack. However, almost any display sur­
face may be suitable for similar arrangements of the 
present cooling system. Although not required, it is pref­
erable to allow the cooling gas in the first gas chamber 
30 to contact the electronic display surface 85 directly. 
In this way, the convective transfer of heat from the dis­
play components to the circulating gas will be maximized. 
[0028] Referring to Fig. 4, the front plate 90 of the first 
gas chamber 30 is transparent and is positioned anterior 
to the electronic display surface 85. The arrows shown 
represent the movement of the isolated gas through the 
first gas chamber 30. As shown, the isolated gas travers­
es the first gas chamber 30 in a horizontal direction. Al­
though cooling system 20 may be designed to move the 
gas in either a horizontal or a vertical direction, it is pref­
erable to propel the gas in a horizontal direction. In this 
way, if dust or contaminates do enter the first gas cham­
ber 30, they will tend to fall to the bottom of chamber 30 
outside of the viewable area of the display. The system 
may move air left to right, or alternatively, right to left. 
After the gas traverses the first gas chamber 30 it exits 
through exit opening 120. Exit opening 120 defines the 
entrance junction into the rear cooling plenum 45. 

tern is used to heat the display, the electronic compo­
nents can assist in heating the isolated gas.) 
[0031] Referring now to FIGURES 6and 7, various sur­
face features 150 may be added to improve heat dissi-

5 pation from the plenum 45. These surface features 150 
provide more surface area to radiate heat away from the 
gas within the second gas chamber 40. These features 
150 may be positioned at numerous locations on the sur­
face of the plenum 45. 

10 [0032] Referring now to FIGURES Sand 9, one or more 
thermoelectric modules 160 may be positioned on at 
least one surface of the plenum 45 to further cool the gas 
contained in the second gas chamber 40. The thermoe­
lectric modules 160 may be used independently or in 

15 conjunction with surface features 150. Alternatively, ther­
moelectric modules 160 may be used to heat the gas in 
the plenum if the isolated gas system is utilized to heat 
a display in a cold environment. 
[0033] FIGURE 10 shows an exemplary, method for 

20 removing heat in the gas contained in the rear plenum 
45. Fan 60 is positioned to ingest air and blow that air 
across the anterior and posterior surfaces of the plenum 
45. Again, fan 60 may ingest air conditioned air into the 
display housing 70 or may simply ingest ambient sur-

25 rounding air. Furthermore, in this configuration, fan 60 
may also force air past the heat generating components 
of the electronic display (e.g., the display stack 80 and 
the backlight assembly 140) to further improve the ability 
to cool the entire display. It should be noted that this 

30 embodiment can be combined with the constricted con­
vection cooling method discussed in detail below. The 
heated exhaust air may exit through one or more aper­
tures 179 located on the display housing 70. 

[0029] FIGURE 5 shows a schematic of the rear cool- 35 Isolated Gas Heating System 
ing plenum (illustrated as transparent for explanation). 
One or more fans 50 within the plenum provide the force 
necessary to move the isolated gas through the isolated 
gas cooling chamber. Whereas the first gas chamber 30 
was designed to collect heat from the surface 85 of the 
display, the second gas chamber 40 is designed to ex­
tract the heat from the gas and remove the heat from the 
cooling chamber 20. The second chamber 40 may have 
various contours and features to accommodate the in-
ternal structures within a given electronic display appli­
cation. 
[0030] If desired, various electronic components 200 
can be placed anywhere throughout the second gas 
chamber 40. The electronic components 200 may in­
clude, but are not limited to: transformers, circuit boards, 
processors, resistors, capacitors, batteries, motors, pow­
er supplies, illumination devices, wiring and wiring har­
nesses, and switches. These components can be mount­
ed directly on the walls of the chamber or supported on 

[0034] As mentioned above, the isolated gas system 
can be utilized to also heat the electronic display. Refer­
ring to FIGURES 11 and 12, heating elements 220 may 

40 be located within the second gas chamber40 and operate 
to warm the gas as it passes through the second gas 
chamber 40. These heating elements can be any one of 
the many commonly available heating elements or ther­
moelectric modules. Many times, these elements are 

45 simply a material which contains a high electrical resist­
ance, and thus generates heat when current flows 
through it. The heating elements can be, but are not lim­
ited to, any one of the following: nichrome wire or ribbon, 
screen printed metal/ceramic tracks deposited on ceram-

50 ic insulated metal (generally steel) plates, CalRod (typi­
cally a fine coil of nichrome wire in a ceramic binder, 
sealed inside a tough metal shell), heat lamp, and Pos­
itive Thermal Coefficient (PTC) of resistance ceramic. 

rods or posts. Thus, the cooling plenum can be designed 55 

to not only extract heat from the first gas chamber 30 but 

[0035] As discussed above, the plenum 45 may con­
tain electrical components 200 which power and control 
the electronic display. The electrical components may be 

also to cool these various electronic components 200. 
(Additionally, as discussed below, if the isolated gas sys-

5 

any one of the following: transformers, microprocessors, 
printed circuit boards, power supplies, resistors, capac-
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itors, motors, wiring harnesses, and connectors. The 
electrical connections for the electrical components 200 
may pass through a wall of the plenum 45. The electrical 
components 200 can be located anywhere within the ple­
num 45. The electrical components 200 may be mounted 
on the posterior or anterior surface of the plenum and 
may be mounted directly on the surface of the plenum or 
may be suspended by mounting posts so that gas may 
pass all around the component. 
[0036] While the display is operational, the isolated gas 
cooling system may run continuously. However, if de­
sired, a temperature sensor (not shown) and a switch 
(not shown) may be incorporated within the electronic 
display. Thus, a thermostat may be used to detect when 
temperatures have reached a predetermined threshold 
value and the isolated gas system may be selectively 
engaged when the temperature in the display reaches a 
predetermined value. Predetermined temperature 
thresholds may be selected and the system may be con­
figured to heat, cool, or both heat and cool the display to 
advantageously keep the display within an acceptable 
temperature range. 

Linear Polarizer with Optional Insulator Gap 

[0037] FIGURE 13 is a cross-sectional view of another 
exemplary embodiment for another thermal control fea­
ture. In the arrangement shown, the front plate 90 and a 
second front plate 130 may be comprised of glass and 
may be laminated together. The first and second front 
panels 130 and 90 may be fixed to one another with a 
layer of index matched optical adhesive 201 to form a 
front glass unit 206. The display stack 80 may comprise 
a liquid crystal assembly 212 interposed between a front 
polarizer 216 and a rear polarizer 214. In other embodi­
ments, the display stack 80 may be any other type of 
assembly for any other type of electronic display. The 
space between the display stack 80 and the front glass 
unit 206 defines an insulator gap 301. The insulator gap 
301 serves to thermally separate the front glass unit 206 
from the LCD stack 80. This thermal separation localizes 
the heat on the front glass unit rather than allowing solar 
loading of the LCD stack. In combination with the isolated 
gas system, the insulator gap 301 comprises the first gas 
chamber 30. 
[0038] The second front panel may have a first surface 
202 and a second surface 208. The first surface 202 may 
be exposed to the elements; while the second surface 
208 may be fixed to the first front plate 90 by the index 
matched optical adhesive 201. The first front plate 90 
may have a third surface 209 and a fourth surface 204. 
The third surface 209 may be fixed to the second front 
plate 130 by the index matched optical adhesive 201; 
while the fourth surface may be directly adjacent to the 
insulator gap 301. In some embodiments, to decrease 
the solar loading of the display stack 80 and improve the 
viewable image quality, an anti-reflective coating may be 
applied to the first surface 202 and the fourth surface 

204. ln other embodiments, the anti-reflective coating 
may only be applied to at least one of the first, second, 
third, or fourth surface 202, 208, 209, and 204, respec­
tively. 

5 [0039] FIGURE 14 is a cross-sectional view of another 
exemplary embodiment of the front glass unit 206. ln the 
arrangement shown, the front glass unit 206 comprises 
a second front plate 130, a layer of index matched optical 
adhesive 201, a linear polarizer 400, and a firstfront plate 

10 90. The linear polarizer 400 may be bonded to at least 
one of the first, second, third or fourth surfaces 202,208, 
209, and 204, respectively. Again, anti-reflective layers 
may be applied to at least one of the first, second, third 
or fourth surfaces 202, 208, 209, and 204, respectively. 

15 The linear polarizer 400 may be aligned with the front 
polarizer 209 found in the LCD stack 85. The inclusion 
of a linear polarizer 400 in the front glass unit 206, further 
decreases the solar load on the display stack 80. The 
reduction in solar loading may significantly reduce the 

20 internal temperature of the electronic display. The linear 
polarizer 400 may also cause a reduction in specular 
reflection of the front glass unit 206 and the display stack 
80. As discussed above, in combination with the isolated 
gas system, the insulator gap 301 comprises the first gas 

25 chamber 30. Again, it should be noted that the display 
stack 80 may be an LCD stack, but it can also be any 
other type of electronic display. 
[0040] It should also be noted that the second front 
plate 130 is not required. Embodiments may utilize only 

30 the first front plate 90 with a linear polarizer attached to 
either the posterior or anterior surface of the front plate 
90. An anti-reflective layer may also be attached to either 
the anterior or posterior surface of the front plate 90. The 
front plate 90 may be tempered for additional strength if 

35 using only the front plate 90without the second front plate 
130. 

Constricted Convection 

40 [0041] The types of electronic displays in accordance 
with the present invention require a backlight assembly 
in order to generate an image upon a viewable screen. 
LCDs are one type of display that requires a backlight 
assembly. Other types of displays, such as plasma dis-

45 plays and OLEDs, do not require a backlight assembly 
as they generate light themselves. However, these types 
of displays still generate a significant amount of heat. 
Thus, in the following description, a constricted convec­
tion system will be described with regard to a backlight 

50 assembly, but it should be noted that similar arrange­
ments can be practiced with other types of displays. 
Therefore, when a backlight or backlight assemblies are 
discussed, these backlight assemblies could also be the 
rear surfaces of other heat-generating displays and the 

55 constricted convection system would facilitate more effi­
cient cooling of these alternate displays. It should also 
be noted that Figures 15A-15B and Figures 17A-17C are 
not necessarily drawn to scale. The relationship between 

6 
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the elements may be exaggerated for explanatory pur­
poses. 
[0042] FIGURE 15A shows a cross-sectional view of 
the backlight 140 with a constricted convection plate 300, 

complish this low level of thermal resistance, the back­
light 140 may be built using metal printed circuit board 
(PCB) technology to further transfer heat away from the 
lights. The rear surface of the backlight 140 may also be 

the space between the two features defines a narrow gap 5 metallic, or some other thermally conductive material, to 
305. The dimensions of the gap may vary depending on further enhance the convective heat transferring proper-
several factors including the size of the display, its oper­
ating conditions, the type of backlight assembly and its 
posterior surface material, and the number and power 
applied to the various constricted convection fans. Some 
examples may utilize a gap distance of approximately 
0.25-3.5 inches. Other examples may utilize a slightly 
larger gap. It has been found that forcing air through this 
gap 305 increases the ability to cool the backlight 140. 
One or more constricted convection fans 310 may be 
used to pull air through the gap 305. FIGURE 15B shows 
a cross-sectional view of another example for the con­
stricted convection system where one or more constrict-
ed convection fans 310 push air through the gap 305. 
[0043] FIGURE 16 shows a top view of the isolated 
gas system as discussed above. The cross-section line 
17-17 is shown passing through the isolated gas system. 
[0044] FIGURES 17A-17C show cross-sectional 
views of the 17-17 section that is shown in Figure 16. 
Referring first to Figure 17 A, towards the front of the dis­
play is the first gas chamber 30 which abuts against the 
electronic display 80. Anterior to the first gas chamber 
30 is the front plate 90. Towards the rear of the display, 
the backlight 140 is placed in close proximity to the sec­
ond gas chamber 40. In this arrangement, the outer wall 
of the second gas chamber 40 may function as the con­
stricted convection plate. This arrangement does not uti-
lize a constrictive convection fan, but instead uses the 
fan 60 which ingest air from outside the display housing 
and forces it over the surfaces ofth e second gas chamber 
40. As noted above, this air may simply be ambient air 
oralternativelythis air may come from a conditioning unit 
(not shown). To facilitate the flow of air between the back-
light 140 and the cooling chamber 40, a guiding device 
320 may be used. 
[0045] Referring now to Figure 17B, the cooling cham­
ber 40 contains a guiding feature 41, which is used in 
combination with the guiding device 320 to facilitate the 
flow of air between the backlight and the cooling cham­
ber. Figure 17C shows an embodiment, where both the 
external fan 60 and the constrictive convection fan 310 
is used. This embodiment could also utilize a version of 
the guiding devices shown in Figures 17 A and 17B. 
[0046] The backlight 140 may comprise a printed cir-

ties. The surface may even have a plurality of surface 
features such as fins to further enhance the convective 
heat transferring properties. The constrictive convective 

10 fan 310 may then send the warm air out of an exhaust 
179 (shown in Figure 2) so that it may exit the display 
housing entirely. 
[0047] While the display is operational, the external fan 
60 and the constrictive convection fan 31 O may run con-

15 tinuously. However, if desired, a temperature sensor (not 
shown) and a switch (not shown) may be incorporated 
within the electronic display. This effective thermostat 
may be used to detect when temperatures have reached 
a predetermined threshold value. ln such a case, the var-

20 ious fans may be selectively engaged when the temper­
ature in the display reaches a predetermined value. Pre­
determined thresholds may be selected and the system 
may be configured with a thermostat (not shown) to ad­
vantageously keep the display within an acceptable tem-

25 perature range. This would save on both energy costs 
as well as the useful lifetime of the devices. 
[0048] It should be noted, that an air curtain, which is 
not part of the claimed invention, can be practiced with 
any type of electronic display and with any combination 

30 of the thermal control features described above. Various 
internal features (not shown) may be placed within a cav­
ity to direct the air towards the baffles 114. The ingested 
air may continue through the cavity until it reaches the 
baffles which may direct the air against the exterior dis-

35 play surface. This exterior surface may be the first front 
plate 90, or alternatively, any of the additional front plates 
which are described in detail above (ex. second front 
plate 130). 
[0049] Thus, the air curtain can be used as an exhaust 

40 for the cooling of internal components of the display. Al­
ternatively, the cool air from the air curtain can be used 
to further cool the exterior front surface of the display 
which may be subjected to significant solar loading or 
heat transfer from ambient hot air. 

45 [0050] Another thermal control feature, which is not 
part of the claimed invention, may comprise a cooling 

cuit board (PCB) with a plurality of lights mounted to the 50 

side facing the electronic display 80. The lights in the 
backlight may be any one of the following: LED's, organic 
light emitting diodes (OLEO), field emitting display (FED), 

system which includes various components in fluid com­
munication. Preferably, this may be accomplished by 
connecting the components with a series of tubes or 
pipes. The cooling system components include a reser­
voir tank, a pump, and a cooling chamber in fluid com­
munication. Preferably, the system also includes a filter 
and a radiator, also in fluid communication. Optionally, 
the system may also include a fan unit. However, the 
optional fan unit is preferably not in fluid communication 
with the other components. 

light emitting polymer (LEP), or organic electro-lumines­
cence (OEL) lights. In an exemplary embodiment, the 55 

backlight 140 would ideally have a low level of thermal 
resistance between the side facing the electronic display 
80 and the side facing the second gas chamber. To ac-

7 

[0051] As one skilled in the art will appreciate, other 
methods and devices may also be used to regulate the 
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flow through a cooling chamber. For example, the size 
and pump speed of the pump may be optimized for a 
given application. Alternatively, a variable speed pump 
may also be used. Preferably, the variable speed pump 
may be in electrical communication with at least one pres- 5 

sure transducer (not shown). Preferably, a pressure 
transducer may be placed upstream of the cooling cham-
ber and another pressure transducer may be placed 
downstream of the cooling chamber. The pressure infor­
mation provided by the at least one pressure transducer 10 

may be utilized to set the operating speed of the variable 
speed pump. In thatway, the flow rate through the cooling 
chamber may be adjusted to maintain appropriate pres­
sures in the device. Maintaining appropriate pressures 
in the cooling chamber is important for preventing defor­
mation or breakage of the display glass. 
[0052] An optional filter may be added to remove con­
tamination in the fluid. Preferably, a radiator and fan unit 
may also be included to provide even greater thermal 
stability. Optionally, a spigot (not shown) may be provid­
ed to facilitate the process of filling and emptying the 
coolant fluid from the system. 

15 

20 

25 

2. 

3. 

4. 

said second gas chamber (40) having interior 
and exterior surfaces, wherein the gas within the 
isolated gas cooling chamber (20) is isolated 
from external air; 
one or more chamber fans (50) within said sec­
ond gas chamber (40) to propel gas around the 
first and second gas chambers; and character­
ized by 
one or more fans (60) adapted to force air over 
at least one exterior surface of the second gas 
chamber (40) and between the backlightassem­
bly (140) and an exterior surface of the second 
gas chamber (40). 

The system of claim 1, further comprising: 

one or more of the electronic components (200) 
for operating the display stack (80), contained 
within said second gas chamber (40). 

The system of claim 1, further comprising: 

one or more heating elements (220) within the 
second gas chamber (40). 

The system of any one of claims 1 to 3, further com-
prising: 

a linear polarizer (400) placed anterior to said 

[0053] If desired, fan units may be located at the base 
of the housing just behind the cooling chamber of display. 
Fan units may provide a laminar flow of air through the 
interior of the housing. Preferably, the airflow will be di­
rected across at least one external surface of reservoir 
tank. As described above, the air exhaust flow may ulti­
mately be redirected onto the cooling chamber surface 
by way of an optional air curtain system. 30 display surface (85). 
[0054] If desired, a temperature sensor (not shown) 
and a switch (not shown) may be incorporated within the 
electronic display. The temperature sensor may be used 

5. The system of any one of claims 1 to 4, wherein: 

said exterior surface of the second gas chamber to detect when temperatures have reached a predeter­
mined threshold value. ln such a case, the pump can be 
selectively engaged when the temperature in the display 
meets a predetermined value. Predetermined thresholds 
may be selected and the system may be configured with 

35 (40) is in close proximity to the rear surface of 
said backlight assembly (140); and comprising 

a thermostat (not shown) to advantageously keep the 
display at a relatively constant temperature, or at least 40 

within a range of acceptable temperatures. Alternatively, 
to avoid the need for a thermostat, the pump may run 
continuously when the electronic display is operational. 

Claims 

45 

one or more additional constricted convection 
fans (310) adapted to draw air between the ex­
terior surface of the second gas chamber (40) 
and the rear surface of said backlight assembly 
(140). 

6. The system of claim 1 further comprising: 

a plurality of surface features ( 150) on the exte­
rior surfaces of the second gas chamber (40). 

7. The system of claim 4, further comprising: 1. A thermal control system for a display stack (80) hav­
ing a display surface (85) and for a backlight assem­
bly (140), the system comprising: 50 a first front plate (90) and second front plate 

( 130) surrounding the linear polarizer (400). 
an isolated gas cooling chamber (20) compris­
ing a closed loop having a first gas chamber (30) 
positioned anterior to the display surface (85), 
and a second gas chamber (40) in gaseous com- 55 

munication with an entrance (110) and an exit 
(120) of said first gas chamber (30) and posi­
tioned posterior to the backlight assembly ( 140), 

8 

8. A method for thermally controlling a display stack 
(80) having a display surface (85) and a backlight 
assembly (140), comprising the steps of: 

providing an isolated gas system having an iso­
lated gas cooling chamber (20) comprising a 



SEC et al. v. MRI 
SEC Exhibit 1031.0517 

IPR2023-00254 

15 EP 2 225 603 81 16 

closed loop having a first gas chamber (30) 
which includes the display surface (85), and a 
second gas chamber (40) in gaseous commu­
nication with said first gas chamber (30); where-
in the gas within the isolated gas cooling cham- 5 

ber (20) is isolated from external air, the second 
gas chamber (40) having exterior surfaces and 
placed adjacent to the rear surface of the back­
light assembly (140); 
forcing isolated gas into the first gas chamber 10 

(30); 
directing the isolated gas into the second gas 
chamber (40); 
characterized by forcing cooling gas over at 

nung (140) positioniert ist, wobei diezweite Gas­
kammer (40) innere und auf3.ere Oberflachen 
aufweist, wobei das Gas innerhalb der isolierten 
Gaskuhlkammer (20) gegenuber externer Luft 
isoliert ist; 
ein oder mehrere Kammergeblase (50) inner­
halb der zweiten Gaskammer (40), um Gas um 
die erste und zweite Gaskammer herum zu be­
wegen; und gekennzeichnet durch 
einen oder mehrere Lutter (60), die dazu aus­
gelegt sind, Luft uber mindestens eine auf3.ere 
Oberflache der zweiten Gaskammer (40) und 
zwischen der Hintergrundbeleuchtungsanord­
nung (140) und einer aur..eren Oberflache der 

least one exterior surface of the second gas 15 zweiten Gaskammer (40} zwangsweise zu for-
chamber (40) and between the rear surface of dern. 
the backlight assembly (140) and an exterior 
surface of the second gas chamber (40) by one 2. System nach Anspruch 1, das weiterhin aufweist: 
or more fans (60); 
a~ ~ eine oder mehrere der elektronischen Kompo­

nenten (200) fur den Betrieb des Anzeigestapels 
(80), die innerhalb der zweiten Gaskammer (40) 
enthalten sind. 

reintroducing the isolated gas into the first gas 
chamber (30). 

9. The method of claim 8, further com prising the step of: 

heating the isolated gas within the second cham­
ber (40) if heating is desired. 

10. The method of one of claims 8 and 9, further com­
prising the steps of: 

providing said exterior surface of the second gas 
chamber (40) is in close proximity to the back-
light assembly (140), the area between the ex­
terior surface of the second gas chamber (40) 
and the backlight assembly (140) defining a gap 
(305); and 
drawing air through said gap (305) in order to 
cool the posterior portion of the backl ig ht assem-

25 3. System nach Anspruch 1, das weiterhin aufweist: 

ein oder mehrere Heizelemente (23) innerhalb 
der zweiten Gaskammer (40). 

30 4. System nach einem beliebigen der Anspruche 1 bis 
3, das weiterhin umfasst: 

35 

einen linearen Polarisator (400), der var der An­
zeigeoberflache (85) angeordnet ist. 

5. System nach einem beliebigen der Anspruche 1 bis 
4, wobei: 

bly (140) by additional constricted convection 40 

fans (310). 

die aur..ere Oberflache der zweiten Gaskammer 
(40) sich in enger Nachbarschaft zu der rucksei­
tigen Oberflache der Hintergrundbeleuchtungs­
anordnung (140) befindet; und das aufweist: 
einen oder mehrere zusatzliche Lufter (310) mit 
begrenzter Konvektion, die dazu ausgelegt sind, 
Luft zwischen der aur..eren Oberflache der zwei­
ten Gaskammer ( 40) und der ruckseitigen Ober­
flache der Hintergrundbeleuchtungsanordnung 
(140) anzusaugen. 

Patentanspri.iche 

1. Thermisches Steuersystem fur einen Anzeigestapel 
(80), der eine Anzeigeoberflache (85) aufweist, und 
fur eine Hintergrundbeleuchtungsanordnung (140), 
wobei das System umfasst: 

eine isolierte Gaskuhlkammer (20), die einen 
geschlossenen Kreislauf aufweist, der eine ers­
te Gaskammer (30), die vor der Anzeigeoberfla­
che (85) positioniert ist, und eine zweite Gas-

45 

50 6. System nach Anspruch 1, das weiterhin umfasst: 

eine Mehrzahl van Oberflachenmerkmalen 
( 150) auf den aur..eren Oberflachen der zweiten 
Gaskammer (40). 

kammer (40) aufweist, die in gasformiger Korn- 55 

munikation mit einem Einlass (110) und einem 7. System nach Anspruch 4, das weiterhin umfasst: 
Auslass (120) der ersten Gaskammer (30) steht 
und hinter der Hintergrundbeleuchtungsanord- eine erste Frontplatte (90) und eine zweite 

9 
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Frontplatte (130), die den linearen Polarisator 
(400) umgeben. 

tion. 

8. Verfahren fOr die thermische Steuerung eines An- Revendications 
zeigestapels (80), der eine Anzeigeoberflache (85) 5 

und eine Hintergrundbeleuchtungsanordnung (140) 1. Systeme de regulation thermique pour un empile-
aufweist, das die Schritte umfasst: ment d'affichages (80) ayant une surface d'affichage 

(85) et pour un ensemble de retroeclairage (140), le 
Bereitstellen eines isolierten Gassystems, das systeme comprenant: 
eine isolierte Gaski.lhlkammer (20), die einen 10 

geschlossenen Kreislauf aufweist, der eine ers­
te Gaskammer (30), die die Anzeigeoberflache 
(85) aufweist, und eine zweite Gaskammer (40) 
umfasst, die in gasformiger Kommunikation mit 
der ersten Gaskammer (30) steht; wobei das 15 

Gas innerhalb der isolierten Gaskuhlkammer 
(20) gegeni.lber externer Luft isoliert ist, und die 
zweite Gaskammer (40) auf5ere Oberflachen 
aufweist und benachbart zu der ri.lckseitigen 
Oberflache der Hintergrundbeleuchtungsan- 20 

ordnung (140) platziert isl; 
zwangsweises Fordern van isoliertem Gas in die 
erste Gaskammer (30); 
Richten des isolierten Gases in die zweite Gas-
kammer (40); 25 

gekennzeichnet durch das zwangsweise For­
dern van ki.lhlendem Gas i.lber mindestens eine 
auf5ere Oberflache der zweiten Gaskammer 
(40) und zwischen der 
hinteren Oberflache der Hintergrundbeleuch- 30 

tungsanordnung ( 140) und einer auf5eren Ober­
flache der zweiten Gaskammer (40) durch ein 
oder mehrere Geblase (60); und 
erneutes EinfOhren des isolierten Gases in die 

une chambre de refroidissement a gaz isole (20) 
comprenant une boucle fermee ayant une pre­
miere chambre a gaz (30) positionnee avant la 
surface d'affichage (85) et une seconde cham­
bre a gaz (40) en communication gazeuse avec 
une entree (110) et une sortie (120) de ladite 
premiere chambre a gaz (30) et positionnee der­
riere !'ensemble de retroeclairage (140), ladite 
seconde chambre a gaz (40) ayant des surfaces 
interieure et exterieure, dans lequel gaz a l'inte­
rieur de la chambre de refroidissement a gaz 
isole (20) est isole de l'air exterieur; 
une au plusieurs ailettes de chambre (50) a l'in­
terieur de ladite seconde chambre a gaz (40) 
pour propulser le gaz autour des premiere et 
seconde chambres a gaz ; et caracterise par: 

un au plusieurs ventilateurs (60) adaptes 
pour forcer l'air sur au mains une surface 
exterieure de la seconde chambre a gaz 
(40) et entre !'ensemble de retroeclairage 
( 140) et une surface exterieure de la secon­
de chambre a gaz (40). 

erste Gaskammer (30). 35 2. Systeme selon la revendication 1, comprenant en 

9. Verfahren nach Anspruch 8, das weiterhin den 
Schritt umfasst: 

Etwarmen des isolierten Gases innerhalb der 40 

zweiten Kammer (40), falls eine Erwarmung ge­
wunscht ist. 

outre: 

un au plusieurs des composants electroniques 
(200) pour actionner l'empilement d'affichages 
(80) contenus a l'interieur de ladite seconde 
chambre a gaz (40). 

3. Systeme selon la revendication 1, comprenant en 
10. Verfahren nach einem der Anspri.lche 8 und 9, das outre: 

weiterhin die Schritte umfasst: 

Bereitstellen der auBeren Oberflache der zwei­
ten Gaskammer (40) derart. dass sie sich in en­
ger Nachbarschaft zu der Hintergrundbeleuch­
tungsanordnung (140) befindet, wobei die Fla­
che zwischen der auf5eren Oberflache der zwei­
ten Gaskammer (40) und der Hintergrundbe­
leuchtungsanordnung (140) einen Spall (305) 
definiert; und 
Einsaugen van Luft durch den Spall (305) fi.lr 
eine Ki.ihlung des hinteren Abschnitts der Hin­
tergrundbeleuchtungsanordnung (140) durch 
zusatzliche Li.lfter (310) mit begrenzter Konvek-

45 

un au plusieurs elements chauffants (220) a l'in­
terieur de la seconde chambre a gaz (40). 

4. Systeme selon l'une quelconque des revendications 
50 1 a 3, comprenant en outre : 

un polariseur lineaire (400) place devant ladite 
surface d'affichage (85). 

55 5. Systeme selon l'une quelconque des revendications 
1 a 4, dans lequel : 

ladite surface exterieure de la seconde chambre 

10 



SEC et al. v. MRI 
SEC Exhibit 1031.0519 

IPR2023-00254 

19 EP 2 225 603 81 20 

a gaz (40) est a proximite immediate de la sur­
face arriere dudit ensemble de retroeclairage 
(140) ; et comprenant: 

9. Precede selon la revendication 8, comprenant en 
outre l'etape consistant a : 

faire chauffer le gaz isole a l'interieur de la se-
un ou plusieurs ventilateurs de convection 
etroits su pplementaires (310) adaptes pour 
aspirer l'air entre la surface exterieure de la 
seconde chambre a gaz (40) et la surface 
arriere dudit ensemble de retroeclairage 

5 con de chambre (40) si le chauffage est souhaite. 

{140). 10 

6. Systeme selon la revendication 1, comprenant en 
outre: 

une pluralite de caracteristiques de surface 15 

(150) sur les surfaces exterieures de la seconde 
chambre a gaz (40). 

7. Systeme selon la revendication 4, comprenant en 
outre: 

une premiere plaque avant (90) et une seconde 
plaque avant (130) entourant le polariseur li­
neaire {400). 

8. Procede pourreguler thermiquement un empilement 
d'affichages (80) ayant une surface d'affichage {85) 
et un ensemble de retroeclairage (140), oomprenant 
les etapes consistant a : 

prevoir un systeme a gaz isole ayant une cham-

20 

25 

30 

bre de refroidissement a gaz isole (20) compre­
nant une boucle fermee ayant une premiere 
chambre a gaz (30) qui comprend la surface 
d'affichage (85) et une seconde chambre a gaz 35 

(40) en communication gazeuseavec ladite pre­
miere chambre a gaz (30) ; dans lequel le gaz 
a l'interieur de la chambre de refroidissement a 
gaz isole (20) est isole de l'air exterieur, la se­
oonde chambre a gaz (40) ayant des surfaces 40 

exterieures et placee de maniere adjacente a la 
surface arriere de !'ensemble de retroeclairage 
(140); 
forcer le gaz isole dans la premiere chambre a 
g~~~; ~ 

diriger le gaz isole dans la seconde chambre a 
gaz {40); 
caracterise par l'etape consistant a forcer le 
gazde refroidissement sur au mo ins une surface 
exterieure de la seconde chambre a gaz (40) et 50 

entre la surface arriere de !'ensemble de retro­
eclairage (140) et une surface exterieure de la 
seconde chambre a gaz (40) par un ou plusieurs 
ventilateurs (60) ; 

et 
reintroduire le gaz isole dans la premiere cham­
bre a gaz (30). 

55 

11 

10. Procede selon l'une des revendications 8 et 9, com­
prenant en outre les etapes consistant a : 

prevoir ladite surface exterieure de la seconde 
chambre a gaz (40) a proximite immediate de 
!'ensemble de retroeclairage (140), la zone en­
tre la surface exterieure de la seoonde chambre 
a gaz (40) et !'ensemble de retroeclairage (140) 
definissant un espace (305) ; et 
aspirer l'air par ledit espace (305) afin de faire 
refroidir la partie posterieure de !'ensemble de 
retroeclairage (140) par des ventilateurs de con­
vection etroits supplementaires (310). 
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Unfbrtunately, in many pnb!k placrs wben~ then:_: is u la.rge quantity of human or 
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A.dvantageously, the lifotinK of~ display is in('.reased due to efoni,rn.tion of ingress of 
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·r1:~e st~1)St<1nti a Hy atrnosp.heric.any· sz~aled zon~. n1a:~·: h·~ch1d..-~ ~nr c:~rtlil~ttion ~tH:~~n1~~ 
~~Jtangr~d. to cjrc.ulat,':5 air {~long tht: hear tntnsfi-:r rntans. 

·rht:~ substantiaH:_.,-' atrno:;phe.ri<.:.aHy scal~~d zonf rnny inc1nde a.tr pr-~·ssurisatv~~~1 rne,~n(-; 
~rntnge-d to pt\.~ject air \.V.ith.1n the llrn1os.pheri~;~~ny s,~~lled zone into circu1alf ai.r ~;Jong 

'rht~ 1)e-at transfer tnean.~~ r.nay include one o:r rnot(~ of; .a refrigeration unit} heat pipe.s~ 
flat p]ates and ~ heat \\:·heel~ alth.::.Yugh .it vv-iH be apparent th~t the heat t.ransfts rneans 

1 S 1r1ay· .include other s:·{stc1I1s zJ.r rnethnd.s~ 

TFT djt~play, a CRT display, a LED display, t, proj<:-::ctor or Q rt<W projection dispby. 
It ,vi.li be ;:tppreciated that any di.splay c,:,ukl be used and tht cabinet could aho bf 

20 adaptl'.:d t<i cater fbr ne,v trchrm1ogies ;,is and when necessary, 

/\n exa:n1.p!e of tl)e presc.r1t invt~nbo:n \:viU n(>\V be (h.:sr~r.ibfd in (.:t.~t1l l by ~:va:/ nf 
t~~ru11ph.~. nn1y~ v,.r.ith rt:~le.rence to the ~1cc(n~nprin;tlng dr~r .. vings in ·\,,v-hich: 



SEC et al. v. MRI 
SEC Exhibit 1031.0543 

IPR2023-00254 

4 
Figure 

A z:abinet 10 as ,:iir;n'we(' to Gontaln H <Lit.play 20 for displ.aying ini\imrntion, 
5 th:f .... \~rtist:~n1~~nts or other ,.1./jsual tTtetiia. ··rhe- displa_y ls 5ea1ed \VJ.thin the c.ibjnet in il 

st~ate\t zone 3CL In {)ptratic~n~ the (t1n1ponents of the dispJa)'~ 20 create h<.~iit insidt the 
di~~pla:·:/ 20 in th.e sealt:.:d zone JCL \ter.tts ;:1n.d otJ1e1· venti11g rnea:ns (not shO\\:·:n) aTJO\\.: 
~~ir to tr.a-vt.~.i thtoug.h a rear port.ion 35 of the tl;srh=~.Y 20~ although th.e air is ~~f·ah .. ~d 

10 

c,:!binet l O i~, dnJ.\Vtl through vents 60 into th;;; ,,tmosphcric air zone 40 by fans 50. Tb:, 
fam, 50 dnw-- the air up thrnu.gh the atmm,phetic ::dr zone 40.. The tiir is tht,n expelled 
iffn11 tt1e cabin·et 10 thrcn1gh tl1(~ tlHlS 50, i\rroivs in .. fig11res 2 a.nd. 3 t~h.o\v th.e _passage 

1 ~, of air through the vents 60 into the atmrrnpheric air z.,:lne 40 and out through d-w fans 

:mounted on the hafi1e pb.te 90 are fons SO, The sealed Z.OfW 30 and <'l.tmospheric ai.r 
20 :tone 40 are seikd frnm em::h either in pttvent the passage of Iii,\ dirt and the like. The 

heat exchanger 70 is a:rrangtd to c.o~n1n1unic.ate h.:~a.t tlet\vee.n the .seided zone 30 ad the 
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through vents in the rear portion 35 of the display 20. The air circulates around the. 

•.• . ' -::,.-n.·~-~ ~\- ,~:-; :,_~ :~~ ....... ~.:-:,. 
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ln the iHustrat~~d ernbodirn.ent Qf lh.e f)tt~sent irrv,~ntion:- the 1-H;.-:;it c~x(:l1ang.er 70 1s 
f}Jrn1ed ·frotl"t cr::.rru.g~ited rnetaL ih.erf}b::t increa.s.ing the suri1lce ~Irea in e:ornact \Vit}1 
both the atn1.e:s1)he.rit air zone 40 ~ind fhe st<1led zone 30, ·rhe heat exchang,•;}r is sealf.d 

l (i at the~ top and tl1e l}oH.(}tr.t on thr; inner s.ide tf> rn~-,~v·ent i$:ttnospher1c air 110 tnd the re~~ 
circulating air 100 \vi thin the sealed zone fri:,m tnixing, 

It V{in bt: 1t.pparc1:(t that nther beat exch~nge itrrangernent~ Qr rnec.hitnisrns could he 
used depending <)11 the e:x.:pt~":-ted err,..:ircn1rnent t'r1e prodttct \Vcn1ld he p}aceti trt For 

The cooling proce% ne,'.d not 1,)C in the form of air t:i air trnnsfor of b:.'.Ht, For 
ex{:nrqJle~ cooling cou.If:! be via atrnt1sphe:ric. r±ir t<., another gat~ ~~eaied \~/ithjn th.e S{:;:ded 

20 zone 30.~ air to a 1iquid (or air to Uqaid \\.~}thin he{:~t pi_pe3 tH· the Hke t(, air)~ gas tn a 

·rhe fi1ns 80 .~irt~ Jnou.nted to the ba.tJl,~ pt:1.t,~ 90 \,Vhich Is in turr1 n1ount{x1 to tht~ neat 
ixc.hanger 70. '1'h.is ass.::~rnbJ.Y ls then Jn.on.nted \Vit.hin th{~ cabinet JO \x..:hH.fft aHrr\t=1.ng 
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'fht~ ::tbovf~-de.~1c.ribc·.d ernboflin1tnt significn:ntly· reduc.~~s the. p~)t~;jb~iity of i>per~~rior.t1] 
5 J:)1hrre by rei11ovai ofingrt::.ss of dirt and th:;;· Jikt fr:orn the disphry S)?Sb·trn 20~ In order 

l{) .n1.a.intai.n fiiH coohng f.fIZ:ctivrn(~t~~\ inter1I1ittt~nt cle~rrJ.~ng of the ·vt~nts 60 ftnd fi:n1s 
50 along 'With infrequent deaning ()f the hr'.;1t f:':>.::rha.ngtr in the atmc,sp1Kric: zone 40 is 
suggesti:~d.~ T)ue to th,~ dt-::sig·n and con.fii~~u.r.ati(n-l o.f tf1,~ cabin{~t a:nd ct.>rnpo.nen.ts~ h \Vi.H 
be a;3r.rreci<1ted that these areas in-e .nHJCh e·as~i[~r tQ ,:l{:.~tn than in prior s:~/stt.n-1:~ 

l {) fi1.cihtating redr:c.ed d(Ytvn:tin1e and n1aint,~nan.c{~ co~ts. :Furtbenn.::.;rf:- stpar~~t.t"o.n of fh{~ 
dispt:ty· s;tsft1T} .20 f}tn11 drrt Hnd tht hke rt~sults irr a .k.n1ge.r life f~Jr the disph~y sy5t"t:~.t:r1 

15 disable Hw displHy system (imd possibly fans, in the t;Vent that a pretletermim:d 
tem.perature (.for i::::xampk: 4d'C,l indkati ve of ,m ~lir blockage in ;;\!1rmspJwric. ?.one, 

20 •)\>g(-~·~1 ()b),Jh:n1~dy .if it is d{~Sit"<:d.~ the air \\.:itb·frl the sr.~H.ed zone can be reJ)h:~J1ished (rr 
refl'eshed .by~ opening. and. then rese.a1i.ng· fh~ ~eaied zone. 

25 

·r1)~ fins 80 in th.t:: s-eah::::zl .z.ont: are _pr-efi;::r;1l>!y ten:tpt~r~~ture co.ntr~)l!e<l an.d operatt'­
ir1s.it:-perH.h::nt!y t>f the rest of th.:::~ sys/e:n1. 
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i\ dispiay rabiuet a.cz:ording to clafo:1 l, further conrpnsmg an atmnspheric 

5. i\ <.foplay cabinet atcording to any preceding daim, wherein thf he,1t tnmsfor 

25 
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15 

atrnospf.H~.~.rh.::HUy· se~d.::;-::d .t<.n1e int.1ude:~ air pr{~ssu:tis.atit~n 1.n.ean.$ arrange.d to pro)t~·ct arr \</ithln tht~ ~1trnospf1erieaBy sealed. zone .into circulatf fair ak}ng t1\e J.rJOlfntc=d· dispLay. 

Ll 

one or rnore of: a phrnma dis1-3by, an LCD, a TFT dispby, a CRT disphty, a LED 

15. A disphiy system as herein described ,;;.nd \vith n~ference k, the tccornpm·,,ying dra,vi.ngs. 
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Description 

[0001] This application claims the benefit of earlier fil­
ing date and right of priority to Korean Application No. 
10-2013-0052372, filed on May 9, 2013, the contents of 
which are hereby incorporated by reference herein in 
their entirety. 

BACKGROUND OF THE DISCLOSURE 

Field of the Disclosure 

[0002] The present invention relates to a slim-de­
signed digital signage that may emit the heat generated 

air flow in the inner space of the case, and both ends of 
the second grooves are in communication with the out­
side via a hole formed in the case to flow external air 
there through. 

5 [0007] The first grooves and the second grooves may 
be formed of one metallic plate that is folded. 
[0008] The first groove and second groove may have 
a cross section that has at least one of triangular, trape­
zoidal, rectangular and semicircular shapes. 

10 [0009] At least one of the first and second support pan­
els may have the grooves toward one surface that are 
relatively larger than the grooves toward the other sur­
face. 
[0010] At least one of the first support panel and the 

in a display panel and a driving circuit board. 15 second support panel has the grooves toward one sur-
face and the grooves toward the other surface that are 

Discussion of the Related Art large symmetrically. 
[0011] The digital sign age may further include a sep-

[0003] Recently,adigitalsignagethatprovidesvarious aration plate disposed between the first support panel 
contents and messages via a display panel has been 20 and the second support panel. 
used as opposed to a hardware media as a signboard [0012] The digital signage may further include a back 
and a poster for outdoor advertisement. With rapid de­
velopment of intelligent digital video devices based on 
LCDs or LEDs, demands for such digital signage have 

plate formed between a rear surface of the second sup­
port panel and the driving circuit board. 
[0013] The digital signage may further include a first 

been increasing recently. 25 cooling fan provided in the case configured to induce air 
inside the case along the first grooves. 

SUMMARY OF THE DISCLOSURE [0014] The digital signage may further include a sec­
ond cooling fan to induce external air along the second 

[0004] To overcome the disadvantages, an object of grooves. 
the present invention is to a digital signage having a slim 30 [0015] The first grooves may be formed in a horizontal 

direction and the second grooves may be formed in a 
vertical direction. 
[0016] The case may further include a glass spaced 
apart a predetermined distance from a front surface of 

design that is able to exhaust the heat generated from a 
display panel and a driving circuit board effectively. 
[0005] Additional advantages, objects, and features of 
the disclosure will be set forth in part in the description 
which follows and in part will become apparent to those 
having ordinary skill in the art upon examination of the 
following or may be learned from practice of the invention. 
The objectives and other advantages of the invention 
may be realized and attained by the structure particularly 

35 the display panel; and an air curtain formed between the 
glass and the front surface of the display panel to make 
air flow in an orthogonal direction with respect to the first 
grooves, and both ends of the air curtain may be con-

pointed out in the written description and claims hereof 40 

as well as the appended drawings. 
[0006] To achieve these objects and other advantages 
and in accordance with the purpose of the invention, as 
embodied and broadly described herein, a digital signage 
includes a display panel; a first support panel coupled to 45 

a rear surface of the display panel, the first support panel 
comprising a plurality of first grooves formed in one di­
rection; a second support panel coupled to a rear surface 
of the first support panel, the second support panel com­
prising a plurality of second grooves formed in an orthog- 50 

onal direction with respect to the first grooves; a driving 
circuit board provided in a rear surface of the second 
support panel to control driving of the display panel; and 
a case comprising the display panel arranged in one sur­
face thereof and an inner space where the first support 55 

panel, the second support panel and the driving circuit 
board are mounted, wherein both ends oft he first grooves 
are open toward the inner space of the case to induce 

2 

nected to both ends of the second grooves. 
[0017] The digital signage may further include a filter 
provided in an inlet where external air is drawn into the 
air curtain. 
[0018] The first grooves may be formed in a vertical 
direction and the second grooves are formed in a hori­
zontal direction. 
[0019] The case further include a glass spaced apart 
a predetermined distance from a front surface of the dis­
play panel; and an air curtain formed between the glass 
and the display panel to make air flow in a parallel direc-
tion with respect to the first grooves. 
[0020] A plurality offirst or second support panels may 
be provided. 
[0021] In another aspect, a digital signage includes a 
pair of display panels; a pair of first support panels cou­
pled to rear surfaces of the display panels, respectively, 
the pair of the first support panels comprising a plurality 
of first grooves formed in one direction, respectively; a 
pair of second support panels coupled to rear surfaces 
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of the first support panels, respectively, the pair of the 
second support panels comprising a plurality of second 
grooves formed in an orthogonal direction with respect 
to the first grooves; a case comprising one surface where 

FIG. 3 is a perspective diagram illustrating a first or 
second support panel according to one embodiment 
provided in the digital signage; 

one of the display panels is arranged and the other sur- 5 

FIG. 4 is a sectional diagram of A-A' shown in FIG. 1; 
FIG. 5 is a sectional diagram of B-B' shown in FIG. 1; 
FIG. 6 is a sectional diagramofC-C' shown in FIG. 1; 
FIG. 7 is a sectional diagram of E-E' shown in FIG. 1; 
FIG. 8 is a sectional diagram longitudinally illustrat­
ing a digital signage according to another embodi­
ment of the present invention; 

face where the other display panel is arranged and an 
inner space where the pair of the first support panels and 
the pair of the second support panels are mounted; and 
a driving circuit board provided between the pair of the 
second support panels to control driving of the display 10 

panels, wherein both ends of the first grooves are open 
toward the inner space of the case to induce air flow in 

FIG. 9 is a sectional diagram longitudinally illustrat­
ing a digital signage according to a further embodi­
ment of the present invention; the inner space of the case, and both ends of the second 

grooves are in communication with the outside via a hole 
formed in the case to flow external air there through. 15 

FIG. 1 0 is a sectional diagram horizontally illustrating 
a digital signage according to the embodiment of the 
present invention; [0022] The case may further include a pair of glasses 

spaced apart a predetermined distance from front sur­
faces of the display panels, respectively; and a pair of air 
curtains formed between the glasses and the front sur­
faces of the display panels, respectively, to make air flow 20 

in an orthogonal direction with respect to the first grooves, 

FIG. 11 is a sectional diagram longitudinally illustrat­
ing a digital signage according to a still further em­
bodiment of the present invention; 
FIG. 12 is a sectional diagram horizontally illustrating 
a digital signage according to the embodiment of the 
present invention; and and both ends of the air curtains are connected to both 

ends of the second grooves. 
[0023] The digital signage may further include a filter 
provided in an inlet formed in each of the air curtains to 25 

draw external air therein. 

FIG. 13 is a sectional diagram longitudinally illustrat­
ing a digital signage according to a still further em­
bodiment of the present invention; 

[0024] The first grooves and the second grooves may 
be formed of one metallic plate that is folded, and the 
first groove and second groove may have a cross section 
that has at least one of triangular, trapezoidal, rectangu­
lar and semicircular shapes. 
[0025] According to at least one of the embodiments 
described above, the support structure of the display pan-
el may be used in exhausting the heat generated in the 
display panel and the circuit board effectively. 
[0026] Furthermore, no auxiliary passage is formed for 
heat radiation or no filter member is provided such that 
the size of the digital signage cannot be increased least. 
Accordingly, a slim-designed digital signage can be re­
alized and the number of the members can be reduced 
such that the manufacture cost and the number of man-

DESCRIPTION OF SPECIFIC EMBODIMENTS 

[0028] Referring to the accompanying drawings, a dig-
30 ital signage according to embodiments will be described 

in detail as follows. It will be understood that when an 
element is referred to as being 'on' or 'under' another 
element, it can be directly on/under the element, and one 
or more intervening elements may also be present. When 

35 an element is referred to as being 'on' or 'under', 'under 
the element' as well as 'on the element' can be included 
based on the element. 
[0029] FIG. 1 is a perspective diagram illustrating an 
exterior appearance of a digital signage according to one 

40 embodiment of the present invention. As shown in FIG. 
1, the digital signage 100 includes a display panel 120 

ufacture processes can be reduced. arranged on a front surface thereof and a case 110 having 
various components arranged therein. In this embodi-

BRIEF DESCRIPTION OF THE DRAWINGS ment, the display panel 120 may be provided only in the 

[0027] The accompanying drawings, which are includ­
ed to provide a further understanding of the invention and 
are incorporated in and constitute a part of this applica­
tion, illustrate embodiments of the invention and together 
with the description serve to explain the principle of the 
invention. In the drawings: 

FIG. 1 is a perspective diagram illustrating an exte­
rior appearance of a digital signage according to one 
embodiment of the present invention; 
FIG. 2 is an exploded perspective diagram illustrat­
ing an interior structure of the digital signage accord­
ing to the embodiment of the present invention; 

45 front surface of the digital signage. However, in other 
embodiments which will be described later, the display 
panel 120 may be provided in each of front and rear sur­
faces. 
[0030] FIG. 2 is an exploded perspective diagram il-

50 lustrating an interior structure of the digital signage ac­
cording to the embodiment of the present invention. FIG. 
2 shows key components arranged in the case 11 0 
shown in FIG. 1. In the case 110 may be arranged the 
display panel 120 exposed to a front surface of the case 

55 110 and a first support panel 130, a second support panel 
140, a driving circuit board 150 and a cooling fan 160 
that are provided behind a rear surface of the display 
panel 120. 

3 
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[0031] The display panel 120 may include at least one 
of a liquid crystal display (LCD), a thin film transistor­
liquid crystal display (TFT LCD), an organic light-emitting 
diode (OLED), a flexible display and a 3D display. 
[0032] The display panel 120 may consist of thin films 
or thin-film type plate members disposed sequentially 
and it has a disadvantage of warping easily. To prevent 
such panel warp, a support panel having a predetermined 
rigidity may be used and a metallic material having a high 
rigidity such as iron may be used. However, as the size 
of the display panel is getting larger in the digital signage 
100, it is difficult to prevent the warp even in case of using 
a high rigidity material. 
[0033] Accordingly, grooves 131 and 141 may be 
formed in the support panels 130 and 140 configured to 
support the rear surface of the display panel 120 so as 
to enhance a resistance to the warp. Especially, the 
grooves 131 and 141 orthogonal toeachotherareformed 
in the two support panels 130 and 140, respectively. As 
shown in FIG. 2, the first support panel 130 has a plurality 
offirst grooves 131 formed in a predetermined direction 
and the second support panel 140 has a plurality of sec­
ond grooves 141 formed in an orthogonal direction with 
respect to the direction of the first grooves 131. 
[0034] The grooves formed only in one direction may 
be highly resistant to warp in one direction but insuffi­
ciently resistant to warp in the orthogonal direction. Ac­
cordingly, the first grooves 131 and the second grooves 
141 orthogonal to each other may be provided to enhance 
a supporting force that acts to resist to the warp in all 
directions. 
[0035] In this embodiment, the first grooves 131 may 
be longitudinally formed in a horizontal direction and the 
second grooves 141 may be longitudinally formed in a 
vertical direction. However, the embodiment is notlimited 
thereto and the first grooves 131 may be longitudinally 
formed in a vertical direction and the second grooves 141 
ma be longitudinally formed in a horizontal direction. 
[0036] A deck plate formed of one metallic plate that 
is folded or bent may be used as each of the first support 
panel 130 and the second support panel 140. A corru­
gation-shaped deck plate in which grooves having a sem­
icircular cross section are serially formed as shown in 
FIG. 2 may be used. Alternatively, a deck plate in which 
grooves having a trapezoidal cross section are serially 
formed as shown in FIG. 3 (a) or a deck plate in which 
grooves having a zigzag-shaped cross section are seri­
ally formed as shown in FIG. 3 (b). 
[0037] As shown in embodiments of FIGS. 2, 3 (a) and 
3 (b), grooves formed in one surface and grooves formed 
in the other surface may be in symmetry. Alternatively, 
as shown in FIG. 3 (c), grooves formed in one surface 
may have a larger area than grooves formed in the other 
surface. In case the grooves formed in one surface are 
larger, only the grooves formed in one surface may be 
used as passages. In case the grooves formed in one 
surface and the other surface are symmetrical to each 
other, the grooves formed in both surfaces may be used 

as passages. 
[0038] The thickness of each support panel 130 and 
140 may be increased to enhance the rigidity or the gaps 
between the grooves 131 and 141 may be adjusted to 

5 enhance the rigidity. Alternatively, more than one panel 
as the support panel 130 or 140 may be overlapped to 
enhance the rigidity. 
[0039] The driving circuit board 150 configured to con­
trol a screen of the display panel 120 may be disposed 

10 behind the two support panels 130 and 140. Various cir­
cuit elements 151 are provided on the driving circuit board 
150 and they apply a voltage signal for realizing an image 
and supply the power. 
[0040] Such the driving circuit board 150 is electrically 

15 connected with the display panel 120 and it transmits a 
driving signal to the display panel. A cable or a flexible 
printed circuit may be used in the electrical connection 
between the driving circuit board and the display panel 
120. 

20 [0041] The circuit elements 151 provided in the driving 
circuit board 150 may include an intelligent power module 
(1PM) that consumes much power. Once put into opera­
tion, such an 1PM generates a lot of heat. If the circuit 
element consuming much power is overheated, it is im-

25 possible to stop the operation of the circuit element and 
it is necessary to radiate the heat generated from the 
circuit elements 151 effectively. 
[0042] The display panel 120realizesa high brightness 
to secure the visibility even in bright circumstances and 

30 the size of the display panel 120 has been getting larger, 
such that the display panel 120 may generate relatively 
much heat, compared with a conventional display device. 
In case the display panel 120 is overheated, an image 
quality of the display panel 120 could be affected and it 

35 is necessary to radiate the heat exhausted from the dis­
play panel 120. 
[0043] In case of using the structure configured to 
make an outside and an inside in communication with 
each other to exhaust the heat generated in the digital 

40 signage, external foreign substances, sands and humid­
ity might come into the digital signage and deteriorate 
the durability of the digital signage 100. To overcome 
such a disadvantage of deteriorated durability, a complex 
passage having a filter to prevent the penetration of for-

45 eign substances could be used. In this instance, the size 
of the digital signage 100 ends up with increasing and 
an installation space is limited only to deteriorate a design 
quality. 
[0044] The embodiments of the present invention uses 

50 the support panels 130 and 140 of the display panel 120 
as a heat radiation structure, to overcome the disadvan­
tage of foreign substances penetration caused by the 
communication with the outside and the disadvantage of 
the increased size. 

55 [0045] The grooves 131 and 141 formed in the support 
panels 130 and 140, respectively, may provide passages 
of air for emitting the heat. The flow of the air along the 
first grooves 131 of the first support panel 130 is distin-

4 
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g uished from the air flow along the second grooves 141 
of the second support panel 140, such that the passages 
in communication with the outside may be distinguished 
from the passages in communication with the inside of 
the digital signage to prevent foreign substances from 
being mixed with the air flowing in the case 110. 
[0046] Theairflowing in the case 110 may not be mixed 
with the air drawn from the outside. Accordingly, a filter 
170, such as that shown in FIG. 8, may be omitted and 
the passages using the grooves 13 and 141 formed in 
the support panels 130 and 140 may be simplified. 
[0047] Referring to FIGS. 4 to 7, the air passages men­
tioned above will be described in detail as follows. 
[0048] The first grooves 131 formed in the first support 
panel 130 are open toward an inner space 113 of the 
case 110 and they induce the air flow in the inner space 
113 of the case. The second grooves 141 formed in the 
second support panel 140 are in communication with the 
outside via an opening formed in the case 110 to draw 
or exhaust external air therein or therefrom. Accordingly, 
such the first and second grooves 131 and 141 may be 
configured to exhaust the heat generated in the driving 
circuit board 150 and the display panel 120 arranged in 
the case 110 outside. 

may be further provided to induce the air flow along the 
longitudinal direction of the second grooves 141. As men­
tioned above, the second grooves are in communication 
with the outside of the case 110 via an opening formed 

5 in the case 110 and they show flow along one direction. 
[0053] Air is drawn via a first hole 111 connected to an 
end of the second groove 141 and the air is exhausted 
via a second hole 112 connected to the other end of the 
second groove 141, such that the heat may be exhausted 

10 constantly. As shown in FIG. 5, the air inside the inner 
space 113 of the case is circulated around the second 
support panel 140, such that external air passing the sec­
ond grooves 141 of the second support panel 140 and 
the air inside the inner space 113ofthe case may exhaust 

15 the heat in the inner space 113 through heat-exchanging. 
[0054] FIG. 7 is a sectional diagram of E-E' shown in 
FIG. 1 that illustrates that external air is flowing via the 
second grooves 141. The second grooves 141 are sep­
arated from the inner space 113 of the case and the first 

20 grooves 131. Accordingly, the air passing the second 
grooves 141 may not affect the components arranged in 
the case 110 even if it contains foreign substances. Only 
if they are washed, the second grooves 141 can be used 
constantly without the filter 170. 

[0049] FIG. 4 is a sectional diagram of A-A' shown in 25 

FIG. 1 to show flow of air along the first grooves 131 of 
[0055] FIG. 8 is a sectional diagram longitudinally il­
lustrating a digital signage according to another embod-

the first support panel 130. The air is flowing along a 
longitudinal direction of the first grooves 131 (a horizontal 
direction in the drawing) and a cooling fan 160 may be 
further provided to induce the air flow along the longitu- 30 

din al direction of the first grooves 131. The first grooves 
131 are open toward the inner space 113 of the case and 
shut off from the outside. such that the air may be con­
tinuously circulated in the inner space of the case along 
the first grooves 131, without being mixed with the exter- 35 

nal air. 
[0050] FIG. 5 is a sectional diagram of B-B' shown in 
FIG. 1. The air having passed the first grooves 131 is 
flowing to a rear surface of the second support panel 140 
and circulated, with the heat of the driving circuit board 40 

150. In other words, the air having passed the first 
grooves 131 of the first support panel 130 is configured 
to uniformly disperse the heat inside the space 113 of 
the case, while being circulated in the inner space 113. 
[0051] As shown in FIG. 5, a separation plate 135 may 45 

be further provided between the first support panel 130 
and the second support panel 140 to separate the air 
flow along the first grooves 131 from the air flow along 
the second grooves 141. A back plate 145 may be further 
provided between the second support panel 140 and the 50 

driving circuit board 150 to separate the air flow along 
the second grooves 141 from the air flow in the inner 
space 113 of the case. 

iment of the present invention. In this embodiment, the 
flow of air passing first grooves 131 is the same as in the 
embodiment mentioned above. However, a predeter­
mined amount of the external air passing the second 
grooves 141 may pass an air curtain 115 provided in a 
front surface of the display panel 120 in this embodiment. 
[0056] The air curtain 115 is configured to emit the heat 
generated from a front surface of the display panel 120. 
In this embodiment, a front glass 116 is additionally pro­
vided in a front surface of the display panel 120, spaced 
apart a predetermined distance from the display panel 
120, to form the air curtain 115 between the display panel 
120 and the front glass 115. The air passing the air curtain 
115 may absorb the heat of the display panel 120. 
[0057] As shown in FIG. 8, a predetermined amount 
of the external air drawn in the second grooves 141 is 
moved to the air curtain 115, such that the heat may be 
absorbed even from the front surface of the display panel 
120 to improve the heat radiation function. To suck the 
air drawn to the second grooves 141 to the air curtain 
partially, the vertical size of the separation plate between 
the first grooves and the second grooves may be smaller 
than that of the separation plate according to the embod­
iment mentioned above. 
[0058] In the embodiment shown in FIG. 8, the air cur­
tain 115 is further provided to improve the heat radiation 
function in case only the heat radiation structure men­
tioned in the embodiment above is insufficient to exhaust [0052] FIG. 6 is a sectional diagram of C-C' shown in 

FIG. 1 and shows flow of air along the second grooves 
141 of the second support panel 140. The air is flowing 
along a longitudinal direction of the second grooves 141 
(a vertical direction in the drawing) and a cooling fan 160 

55 the heat of the digital signage 100, because the heat 
generated in the display panel 120 is too much. 

5 

[0059] In this instance, external air is moving along the 
front surface of the display panel 120. If foreign substanc-
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flow in both directions. 
[0066] As shown in FIG. 12, the air flowing along first 
grooves 131 formed in the pair of the first display support 
panels provided in rear surfaces of the pair of the display 

es or humidity is contained in the air moving along the 
front surface of the display panel 120, there might be a 
problem of hiding the screen of the display panel 120. 
[0060] For a clean screen, the air need to be filtered 
by a filter 170 to filter foreign substances, before passing 
the air curtain 115. As shown in FIG. 8, the filter 170 may 
be further provided in an inlet where the air is drawn into 

5 panels 120 may be collected in an edge portion to pass 
the driving circuit board 150. The air having passed the 

the air curtain 115. 
driving circuit board 150 is divided again to both of the 
first grooves 131. Even in this embodiment, a cooling fan 
160 may be provided to make the airflow along the driving [0061] FIG. FIGS. 9 and 10 are sectional diagrams lon­

gitudinally illustrating a digital signage according to a fur­
ther embodiment of the present invention. In this embod­
iment, a first support panel 130 has first grooves 131 
formed in a vertical direction and a second support panel 

10 circuit board 150 and the first grooves 131 in the inner 
space 113 of the case performed smoothly. 
[0067] As shown in FIG. 13, the flow of external air 
passing the second grooves 141 is divided in four ways. 
In the embodiment shown in FIG. 8, one display panel 140 has second grooves 141 formed in a horizontal di­

rection. The second support panel 140 is arranged in a 
horizontal direction and the case 11 0 is open in a right 
and left direction. The first support panel 130 is arranged 

15 120 is provided and the air flow is divided in two ways 

in a vertical direction and the air passing the driving circuit 
board is flowing in an up and down direction. 

toward the air curtain 115 positioned in the front surface 
of the display panel 120 and the second grooves 141. 
However, in this embodiment, two display panels 120 are 
provided and the air flow is divided in four ways. At this 

[0062] FIG. 11 is a longitudinal sectional diagram illus­
trating a digital signage according to a still further em­
bodiment that further includes an air curtain 115 provided 

20 time, the second display panel 120 not having the driving 
circuit board 150 may be omitted to make the thickness 
much thinner. 

in a front surface thereof. In this embodiment, the air cur- [0068] In case the air curtain 115 is provided, a filter 
tain 115 is connected to the first grooves 131 and the air 
circulating in the case 110 passes the air curtain 115. 
The inner space of the case 110 is shut off and air is 
stopped from coming into the inner space of the case 

170 may be further provided in an inlet of the air curtain 
25 115 to prevent foreign substances from being drawn into 

the air curtain 115. When digital signage 100 is installed 
in an area having a low atmospheric temperature to ra­
diate the heat of the digital signage 110 easily, the air 
curtain 115 may be omitted and the flow of the external 

110, such that dust or foreign substances may not be 
drawn into the inner space. Accordingly, the heat emitted 
from the display panel 120 can be diffused while the air 
is passing the air curtain 115, even without the filter pro­
vided in the embodiment shown in FIG. 8. 

30 air may be divided in two ways to make the air pass only 
the second grooves 141, like in the embodimentofFIG.4. 
[0069] According to at least one of the embodiments 
described above, the support structure of the display pan­
el 120 may be used in exhausting the heat generated in 

[0063] In this embodiment, the air absorbing the heat 
while circulating in the inner space of the case having 
the driving circuit board 150 mounted therein and the air 
absorbing the heat while passing the air curtain 115 may 
pass the first grooves 131 and transfer the heat to the 
second grooves 141 to diffuse the heat. 

35 the display panel and the circuit board effectively. 
[0070] Furthermore, no auxiliary passage is formed for 

[0064] FIG. 12 is a sectional diagram horizontally illus­
trating a digital signage according to the embodiment of 40 

the present invention and FIG. 13 is a sectional diagram 
longitudinally illustrating a digital signage according to a 
still further embodiment of the present invention. In this 
embodiment, display panels 120 are provided in front 
and rear surfaces of the case, respectively. The two pan- 45 

els 120 are provided and one driving circuit board 150 is 
used in the drawings. However, the circuit elements 151 
that are approximately twice as many as the circuit ele­
ments 151 mentioned in the embodiment and the heat 
generated in the inner space 113 of the case is increased 50 

much more. 
[0065] In this instance, it is preferable that the air cur­
tain 115 is further provided in the front surface of the 
display panel to enhance the heat radiation effect, similar 
to the embodiment shown in FIG. 8. The embodiment 55 

shown in FIGS. 12 and 13 is basically similar to the em­
bodiment shown in FIG. 8, exceptthatthedisplay panels 
120 are provided in both surfaces of the case to form air 

6 

heat radiation or no filter member is provided such that 
the size of the digital signage 100 cannot be increased 
least. Accordingly, a slim-designed digital signage can 
be realized and the number of the members can be re­
duced such that the manufacture cost and the number 
of manufacture processes can be reduced. 
[0071] When a particular feature, structure, or charac­
teristic is described in connection with any embodiment, 
it is submitted that it is within the purview of one skilled 
in the art to affect such feature, structure, or characteristic 
in connection with other ones of the embodiments. Al­
though embodiments have been described with refer­
ence to a number of illustrative embodiments thereof, it 
should be understood that numerous other modifications 
and embodiments can be devised by those skilled in the 
art that will fall within the spirit and scope of the principles 
of this disclosure. More particularly, various variations 
and modifications are possible in the component parts 
and/or arrangements of the subject combination arrange­
ment within the scope of the disclosure, the drawings and 
the appended claims. In addition to variations and mod­
ifications in the component parts and/or arrangements, 
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alternative uses will also be apparent to those skilled in 
the art. 

Claims 

1. A digital signage comprising: 

a display panel (120) having a front surface and 

5 

a rear surface; 10 

a first support panel ( 130) coupled to the rear 
surface of the display panel (120), the first sup-
port panel (130) including a plurality of first 
grooves (131) formed in a first direction; and 
a second support panel (140) coupled to a rear 15 

surface of the first support panel ( 130), the sec-
ond support panel (140) including a plurality of 
second grooves (141) formed in a second direc-
tion, the second direction being orthogonal to 
the first direction. 20 

2. The digital signage according to claim 1, further com­
prising a case (110), the case (110) having the dis­
play panel (120) arranged in one surface thereof and 
an inner space (113) where the first support panel 25 

(130) and the second support panel (140) are locat-
ed. 
wherein the case (110) includes a first hole formed 
in a first end of the case (110) and a second hole 
formed in a second end of the case (110), wherein 30 

both ends of the first grooves ( 131) are open toward 
the inner space (113) of the case (110) to induce air 
flow in the inner space (113) of the case (110), and 
wherein first ends of the second grooves (141) are 
in communication with the outside via the first hole 35 

and second ends of the second grooves (141) are 
in communication with the outside via the second 
hole to allow external air to flow therethrough. 

3. The digital sign age according to claim 2, further com- 40 

prising a cooling fan (160) provided in the case (110), 
the fan (160) being configured to induce air to flow 
inside the case (110) along the first grooves (131) 
configured to induce external air to flow along the 
second grooves (141). 45 

4. The digital signage according to claim 2, wherein the 
first grooves (131) are formed in a horizontal direc­
tion and the second grooves (141) are formed in a 
vertical direction. 50 

5. The digital signage according to claim 4, wherein the 
case (110) further comprises a glass (116) spaced 
apart a predetermined distance from the front sur­
face of the display panel (120) to provide a space 55 

(115) to allow an air curtain to be formed between 
the glass and the front surface of the display panel 
(120) such that air flows in the second direction be-

7 

tween the glass and the front surface of the display 
panel (120), 
wherein a first end of the space (115) is connected 
to the first ends of the second grooves (141) and a 
second end of the space (115) is connected to the 
second ends of the second groove. 

6. The digital signage according to claim 5, further com­
prising a filter provided at the first end of the space 
(115), the first end being an inlet where external air 
is drawn into the space (115). 

7. The digital signage according to claim 2, wherein the 
first grooves (131) are formed in a vertical direction 
and the second grooves (141) are formed in a hori­
zontal direction. 

8. The digital signage according to claim 7, wherein the 
case (110) further comprises a glass (116) spaced 
apart a predetermined distance from the front sur­
face of the display panel (120) to provide a space 
( 115) to allow an air curtain to be formed between 
the glass and the front surface of the display such 
that air flows in the first direction. 

9. The digital signage according to one of claims 1 to 
8, wherein each of the first support panel (130) and 
the second support panel (140) is formed of a folded, 
metallic plate to provide the first grooves (131) and 
the second grooves (141), respectively. 

10. The digital signage according to one of claims 1 to 
9, wherein each ofthefirstgrooves(131) and second 
grooves (141) has a cross section having at least 
one of triangular, trapezoidal, rectangular and sem­
icircular shapes. 

11. The digital signage according to one of claims 1 to 
10, wherein at least some of the first grooves (131) 
or some of the second grooves ( 141) are formed 
larger than others of the respective first grooves 
(131) or second grooves (141 ). 

12. The digital signage according to one of claims 1 to 
11, wherein at least one of the first grooves (131) and 
the second grooves (141) are symmetrical. 

13. The digital signage according to one of claims 1 to 
12, further comprising a separation plate disposed 
between the first support panel (130) and the second 
support panel (140). 

14. The digital signage according to one of claims 1 to 
13, further comprising a driving circuit board (150) 
provided at a rear surface of the second support pan­
el (140) to control driving of the display panel (120); 
and 
a back plate formed between the rear surface of the 
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second support panel (140) and the driving circuit 
board (150). 

15. The digital signage according to one of claims 1 to 
14, wherein a plurality offirst or second support pan- 5 

els (140) are provided. 
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K~Wl-~EE:ll~~EEIBJ:;k:'¥41::g,1,:'¥t$f:!Jl'.!ii: 3 
ffi,fmO) 1 

(72)Jsf:!JI~ ~ :aim 
g~~~EE$~EEIBJ:;k:¥~::g,1::¥~aJ1~3 
ffi'f.tkO) I J!::lt 1J :1 -~:it~t:f:.IAI 

(74)fl;';~ #J!I!.± :.itEE Ji:Aeft 
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[ fey~Hf:::J<(')~lffi] 
rnw:::xru J xm~1,,t;,:z:1 lJ-1/A...fffli.Pj3/tJi1-ll-r"1t= 

~~~i&1I1r~~;,:,J";1,t,i,i!'fc.g~htc:::t-J\-A... '1/ r 7°0 
1/.:,: :7 -17 (::;b~ 1-C' lfrilic~~:i;i;'!.]i':li:J3a$:~}\,f,JVC1)]i':li:J3at 
JVit{*~'°t -t> J: j (::lfrilici&a'1rtn•(')J::.TI'iJ(;:cf'ff-t 6 IP, =§' 

L < U::iliJi L -Ci!'iciii~htc:~□_,ij~J::.(J!Uf:liUIJ'\i,Jv &V:'WJ 
licii':li:a8at/L•(')TTI'iJ t !:iJi'Jr~(')"::.~i~Jr L -Ci!'ic.@'.~ htc:~ 
BJI~TfJ!Uf*~;,-t,Jvt, WIWi':li:if3atJv(')TTI'iJ0ill,IJl'.~~ 
:±:T 6 iN.oc~:±:~ t, Wiac~Fsi~i:H!Jil,.ff-ll- t L -'c-0i:H!Jil,.ff-ll­
(;:{#WOO.~m6m00.-¥f9:t, WiliciAl'dl'.~1±1*0~1±1*ti~ 
(;:Jit t -C<#W00.(')00..:!iHffllliriT 0 J: j t=Wilicm00.-¥¥9:~ 
ffiiJ1ffll-t0ffilJ1ffll-¥ffith•t~~◊ 2:. t ~W:rP&tT6::t-J\­
A... ,y r 7°0 :;_;- .x :7 -17 fflii':li:asa*~~iii(')<#"W~iii o 

[ lif:::xrJJ: 2 ] i&a'1rt Jl,·(')ilili.rn'.h'-'t'/lbli£5E ~ ht:. iliiimJ::.l 
J::.l::~'--Jtc:t 2-, 7chH~W Ltc:iN.ll~Wn0f~-%t::~ 
--5~ ,-c, ;;t-"Zv--17(::,f(')'§' UlHIJT o-¥-BL :§' L < !:i 
cf'!U53 >-7°(')~w;!~~l:ffi-t 6-¥¥31:z~l::(imi._ -c ~1 0..::. t 
NeyP&t -to~f:::xrJJ: 1 liclM::t-J\-A... ,y t::7°0:.J .:i: :1 
-17 ffl f&a8a:~~~@'. ('){#W~@'. o 

[ lif:::xrJJ: 3 ] i&a'1rt!vh'~007'~~ib o ~ 1!:i-'t'lib'iElib 
t;,htc:OOffiJ..jJ::.(')7'~~(')@{100(::~--;, tc: t 2-, <#WOO. 
(')J$.lI~lli1.Joi"' 6 J: J (::JZBR-¥¥9:~;f;IJfif~i"' 6 ;J;IJti~-¥¥9:~ 
~t::{im i._ -c~ 1 0..::. t ~f~Wt To ~,fsfJJf 1 lict!t0::t-J\ 
-A... "1 F 7°0 ;) .x Y -17 fflI&a'1r*~~m'(')<#W~ii!L 

[liw:::xrJJ:,1 J xm~t,i,t;,:z :1 lJ-1/A...friJ;Q' j xli1-ll-r"1t= 
~}1~'d~'U&Efl:r-A~;,_::r,;l,;o>i!'fc.@'.~htc:::t-J\-A... '1/ F 7°0 
:.J .x :7 -17 t=B~ 1-C, Wilic~~~ii':li:if3a*~;q,,v0ii':li:if3at 
;1,~f*~'°t 0 J: j t::WJlicf&a'1rt;1,(')J::.TI'iJt::ctiT 0 7J•, =E' 
L < WliJ~ L -Ci!'icllf~htc:~B_,ij~J::.(J!Uf*~}\_:f,Jv&V:'WI 

licii':li:a8at/v(')TTI'iJ t !J:Ji'Jr~(')~~,~Jr L -Ci!'ic.@'.~ :hk~ 
13_,ij~T{J!Uf:lf:~:IJ,-t,Jvt, WI~ciflJkt:Jv(')TTI'iJl::3/tull(~7J• 
C:>!!(Ult~:ho#1H!(')S!Jj~ ~~l±IT o#:>HJ~l±l*t, 
Wilic~Fai~:illl!itli1-ll- t L-f ('):iffIJitli1-ll-l::t%W!it ~JZo m!it-¥ 
ffit, Wilic#>Hl~1±1*(')~1±1*s~t=Jit t -c?ctwm(')m 
:!I HijJiri-t 0 J: j t::WJlicJZOO.-'fet~iiJf;fll-t 0 iiJf;fll-'fflt 
7J•C:>~-t> 2:. t ~feytl'Jtt T ,t,::f-}\-A... '1/ F7°01/.:,: :7-17 
ffli&tii*~~ra(')<frW~rao 

rnw:::xrJJ: 5 J xm~t,i,t;,:z :1 lJ-1/A...fff17J• j xli1-ll-r"1t= 
~~~i&J3a*~;,_::r,Jvh1i!'ic.@'.~htc:::t-J\-A... '1/ r 7°o 

:;) .:,: y -17 (;:;b~ ,-c' Wilic~~~ii':li:J3a*~}\,f,JvO)ii':li:if3a-l::: 
Jv~{*~T 6 J: j (::ll1flicii':li:a'1rt1v(')J::.TI'iJ(::1iT 6 IP, =§' 

L < Wli:m L -Ci!'icllf~htc.::~13_,ij~J::.(J!Uf:Jjl;~}\_:f,Jl,&V:'lfrJ 
licI&asatJt,.(')TTI'iJ t Wift~(')~~,~Jr L -Cj!ljc.llf ~ ht:::~ 
BJI~TfJ!.Uf*~;q,,i,.t, WJlic~l'm~i:H!OO.li1%t L-f(')i:H!OO, 
li1-ll-l::<%WJilzJZom!it-¥f9:t Hix., Wilicii':li:J3at1v(')~ 
1i0~:J;,1i~tllfff.lt-t 0xw.l!~fJ!IJ~:J;,11J,:=M·~#:>HltzM:l!'l 
J'\i,Jv t Ltc: 2:. t ~feytl'Jtt -to ::t-J\-A... '1/ F 7°0 :.J .x 

:7 -17 ffli&J3a*~~Jlf(')<#tfJ~llfo 
rnw:::xrJJ: 6 J ~f;:Jtr!'i s t::tJ tt Zi , i&:Efl:r-1:::11, 03/tmaBmu 

~fa}:;q,;r,.~#5-H!tzMt~rct,;vt-rocrJ(::{t:t.T, T 

( 2) 

(J!IJ{:!jl;~J ,-t,Jv 2:'3FYHltzM:l!'J.J ,-t,Jv X!:i#;\'~¾lifilJ(lU ,:t, 
Jvt Ltc:2:. t Neymit To::f-}\-A...'1/ f'.7°01/.:,: :7-17 
mRm*~~ra ('){ttrJ~g o 

[ JEl3JI(')li-f*H17£liJl.SJI] 
[0001] 
[£*J::.('):f1Jffl-5J'-..Jf] *:9'E□Jiu, xm~(J..::ff, ctj(,i;"; 

1/7° Cl, 1 "J) iJ>(-:, :Z:7 lJ -1/A.._fPJ7J> "J :'/6ff1}[1q(;:~~~i& 
a'1r*~J'\i,Jv7J'i!'ic.iii~ h, JOO{;ft;,j,*~~htc.::ii':li:asa;q,;r,. 
t:::'/6~;]! LT -z-o:i®{.ft~ ,7... :7 1J- ✓A...F.t*fj(~T 6 ::t­
; \-A... '1/ }'. 7°D 1/.:,: :7 -17 (;:lffl L' fey(::' tj(i; 7 1/7'1,i• (, 
(')~t= J: !] ~~~ii':li:if3a*~/ ,-t,Jv(')i&asatlv7J>iN.llJ::.~ 
-t'-ti(')~!lnJ.C-toJ: 5 t::Ltc:::t-J'\-A...,y t::7°0:.J.:i::7 
5' fflii':li:d"a*~~iii0<%W~l!ft::~-t o i o:i·e ib o o 

[0002] 
[ 1fE*(')jR:t,f,i) iflaRa*~J,i,Jv(::;btt oiflaRatJH:i, jj( 

i;3 1/7"t,i, C:>JE-tt C:>:ho 3/tt::%£ ho~t= J: !J 7c(')i1ffi..15f. 
t,i, _L:1'!'--t' o o -c L -C , -c (')i!!flt_L ¥i'-t,i, &) o ifu'tllJ..1_L t:: ~­
o t, ii':li:if3at;t,.!:l::11/ 1' 3 ;z 1' ('){i£T~-et! 0(')JE:':J=.t= 
J: !Jti!i10'r:1fi~7J'*2' < %'{1:::L, i5- t.,(::!:t, f&iBt;l,EJ{:lt. 
(')~m:rz~ L < m-mi~ -tto..::. t t=~o 0 

[ o o o 3] c.::.ht::xtL, fey0-'f4-21169-%0'!!lH::JE, 
C:>ho J: j (::' 1fE*, iflaRa*~~llf~S!ll;f;iJ~<4f L -c' iN. 
llJ::.J? ~ilnKT 6 J: 5 t:: Ltc: t> (') t, il0 6 o 

[0004] 
[ JE13JI;,j,jg4f~ l J: j t -t -ti~~] l t,i, l ~7J' t:,, J::.lic.0 

flH::licllt~ htc: t, 0!:i, fi'it:: ·5E(')JfilJif· JX--:i -C{#WT 
.ib t.> (')-cit') 0 7J• (, ' ~~(=W#W'li~::IJ t=mM'f'. 7J% 0 0 ":) 

£ !J, ::t-J\--"...•1/ F7°0:.Jx.:7-5'fflf&B~*~~@'.(')J: 
j t::xzJ:m~2:--tt o i (')-c·u, -c(')x¾!q:it::*:thoffl 
~~~:!I(:: 111 ~ h, z (')l!J ~ :h -ti ~:!It:: J: --;, -C iMillJ::.~ 
t.>*2- < Jii~ -J-C < o o ,f(')i£:llJ::.+1-t::xt L, fi'it::~Jt'. 
i@J::.lT(')iJNiJJf.~iU'r-t o t:.libt::!:t, {#W!itI ~mt::$< 
L -CB< i'.•~?J'&) !J, Uh -C, m!it/ 1 ;(;,j,;f~fi'it::j;:t§. 
< ~ o t ~, 5 roi@iJ1:<t to O :t ts:, £,~J..::.lJ::.0;,17--c 
mJil,.-t o (')-r:·, ~n il'fJt i ~11□-t i t 1, , j rui@h% ·-:i 
tc: O 

[ 0 0 0 5 ] *JESJH:I:, J::.~cFni@,¢.i:01/'.i~ L J: j t T 6 
t., (') '"f:', 1&BSB*~} \,{, J v(')iN,!Jt_e ~~?&B'1f*~} \ i, J [,,(;: 

~Mt~hox¾l(')1!ll~ t::Jitt -C<#WOO.:!l~iumL, mJil,. 
/ 1 :Z'zfi'i(;:j;:t§. <-t 6 2:. t ~<, -5E(ti'iJ..jT(')i!!Jl'.l:: 
f**-t' o J: j (;: Lt:,;;t-J'\-A... '1/ f7°01/.:,: '? 5' fflii':li:asa 
-A~~llf (')<#tP~llf 2:' t!H*-t 0 2:. c f· § tr"J c -t -0 o 

[0006] 
[~@~jg;ix-t 0 t:.n(')-'ffl] ..::. (') §a"Jt-~nx:-t 0 tc:/lb 

t=' *JEBJI!:J:' ~~I,\'Di':li:fa~~J'\,i',Jv(')i.mtatJ[...z 
f*~-t'-b J: j t::t&a8at n•(')J::.TI'iJt::n:-t 0 t,i,, =E' L < !:till 
ti L -Ci!'ic.llf~hts::~13_,ij~J::./J!IJ{:Jjl;~J\_:f,Jv&Uii':li:asatfv(') 
TOO t !:iJi'Jr~(')~Fai~fr L -Ci!'icllf ~htc:~8]~TfJ!IJ{:!¥:~ 
;,:;t,11,,t, ii':li:Efl:r-t::;1,0Ton(')i.ffi'r&!-~l±l-t-0i£&~1±1.!;~ 
t, ~rs,~;:mmu-t-t L-ccrJ;:mmuit::{#;l;fJJfil~momm-¥ 
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rn c . iMrltf9!tB*o:it§u±:1iaJ1u:J.t e, ·crifwmo:im:1: t--IDfil 
1i1iT o ct 0 t=*m-¥rnt--trJmT otrJm-¥rnc fp(,ffifft~ 
tLOo 
[ 0 0 0 7 ] :t 1-..:, J::.~c,O)filjpl(;O) j 10, iild3at Jv 

o:irooo:iiliiinft--f9!1:BT 6iliiinff9!tB*o:i{t tJ t:. ii':li:d3atJJ,, 
o:iroot::'J\:i!Jlt$;o, 0!ra!llt~h6-jj'f,:Y~¾!o:is91 ¢ t--f9!iliT 6 
"jj'f,:Y~tllnili*t--~£/t, f-o:i"jj'f,:Y~tllntB*o:ilnili*n:W:t::r,5 
t '"'C {ii":WJilo:iJ!l,:i!:t--IDfilJiriT o ct 5 (::*lil-¥8!:t--iliiJ:ff!IJ-t 6 
mJvt c T -b l> o:it· &) 6 o 

[ 0 0 0 8] ~ i':,(::!;:J:, {1la8at/vO)<_;lfO)~t,,13:t,filj 
rotT o xi!JltaBf!!.U~t,,13:1 "t,,v t-- "jjT,:J~¾loc!llt~1, t, ,v c t_,,. 

&) 6 1, 1!;:J:Tf!l.Uf~~J\i,At--#:Y~~Bz!llt~1q,11,xu#:Y~ 
¾!rr&Jtivitv,t,,vc u.::fl!Jffltc To 0 

[0009] 

[ {tffl] J::.~c.o:i.f-lnlU::cth!::L itll:if1at1vo:iiMr1tt:J;6 L 
'"'C {ii":WJilo:iJil:i!:t--ililJ:fjjl-t 6 O)'(:'iMr1to:i{.& 1,, c t (::tl:Jil:i!: 
'L :':/,'~· < , fih '"'C. *lil/ 1 ;;(t, ,J,~ < JIJ .z o..:. c fJ,;t• 
too it.:, O)fl!J)vt(;:jjl,,'"'('!-_,, lo]~(:, xi!Jlt$i.PC:> 
o:i#:Y~¾l0~1t- (:r,5 L "l<ii":WJilo:iJil:i!:t--ffiiJ:fjJJT 6 o:it·. 
"jjT,:J~¾to:isi~ t;,~~", ct tci*lil/ 1 .::::(t-- ,J, ¢ < J1J .z o..:. 
c t;,z.:·t, fii;t::&jI~P:'.i:'<ii":W:J:JJW:Hio..: c t;nfnmi:~ 
0 0 ~ (, (::. O),f-;)vt(:cthtL xi!Jlt$f;> i':,§E-lt C:>ho 
::rcf::*ih6#:Y~tlt--. ::rch'iild3atM:~-t-6tJ.WH::oc 
J,;JL cf) o t i!jifil)[£ ~ tt""Ctl~~T o t::/lb, iila8a-l:: JvO)il:!1t 
J::.-1'1'-~:J:JJW:a'.Jt::ITu.rl::.-t o..:. c t;,-z:·t o o 

[0010] 

[~nlll0ln i:J.T. [;illffi~~~ t_,, '"'C~nlll0JJ~~u111i::~JtaJI-t 
o o [;Rf 3!::l:. :;,µ;;~aJit;\i@fflt-h0:;t-1'\-r....•1 f7°0:> 
x .Y 5' (J,JTO HP c IB&~c.T o) O):Y~ill,~jj;" U.:: l> o:it·. 
1 !;l:O H P:;$:ft;t•&) tJ. [;Rfjj;" L,~H~~71/7~7 vi, 
Iv v 1/ _::;(, 0 HP ~f:t~i!iiJt'EUi" o i!iiJtl'P$~t;,r:tg~¢ h ""C 

t 100 2!;:J:~~~o:iii':li:a"M!~jj;"1'\i,1vt·&) tJ, cJJ.t:;kJ_sl:~L, 
ct 5 c -to 1®(* ~ *jj;""°t 6 *jj;"@ffi 3 ~ 1fT o ◊ 4 W~ 
~ v ✓ ,::z:·, 5 W~~ ~ 3-t· &) 6 o 

[ 0 0 1 1] ..:o:ict 5 (::t\ll'rott:-tLt.:OH rt·!;:J:. ]!ffi{]l~ 
*jj;"@@3 t::*jj;" L,, Tt;,t:,t.st~31/7°o:ix~~J&'!¢--l:t 
6..: t (:ct tJ, f-O)]®ff;ti{f9;~1-, ✓7A&tlt9:~~ 3-
5 t,1)- L, '"'([;illjj;" L,~l,1.::::Z.Y 1J-✓"-.Rt::kt~~¢h6 0 

[ 0 0 1 2 ] [;RI UJ, *~SJ} O)~ 1 O)~)JJ!ljJlj t, jj;" L, t.: l> 
o:it-·, 11Wil~J\,:f,Jv20)iila8a-l::Wc·cf) tJ. [i'/)fQO)ct 5 
t::. ~aJI~t,,13: t-- -z-h ..:c'h~!,): ltt.: 2 t:zo:i~t,,13:1, i, 1vo:i Fa"! t:: 
iil~!·ftJ-.L,'"'Cfi!Jfft~hn,Zio 12!;:J:. iil~tJI,ll!·f* 
~-to ct 5 t::I&a~t1vo:iJ::.oot:tf-t oh'. cs' L, < !Jilttt 
L, '"'C1'!2.@'.t-tL, f-l!!O)ff;e'.0)7 1Jl,LJJRfmt--i!t@'.T 6 :::7 ✓ 

5'.Y 1'//7Y..t,'j\jl;;rcd . ..:~aJl~J::.{Rllf*~1,:l;vt-·i!fi tJ, /J 
J'\-14(;:ct tJJJ<-'P-t::f:K!~~h '"'(l, 10 o 13Wild3atn,11o:i 
TOO c Uf'Ji'~o:i~Fs"!t--1)-L, '"'Cilli2.@'.~ht::~BJI~Tfl!IH*~ 
1 '\;t,Jvt·, fl J'\-l4t::ct tJ 7]<_:s:p.(::i:W.19'~ h '"'Ct I o o 15!:i 
ii':li:~ t: 1v 11 o:i Tono:iilffrfl't !" f9! ili T Zi iMrfl'tf9!ili1~. 1 GWru 
~c~Fa"lt--JMOO.N% 17 t L, f-cTJJ.ffi00.N% 1 n:.:<ii";/;fJJil. t--~o lliilrim: 

( 3) 

71 ✓, l8Uf!1'\-l4o:i~$(:pg~~h. ilffr1tf9!1:B*15 
o:if9!ili*t:W:t::J,t t '"'C <%:WJilo:iJil:i!: ~IDfilli1iT 6 J.: 5 t::lliilrifii: 
71 ✓l6~ffjlJ1ftPToffilj1fflJ@Jlffit•i!fioo ~;f"::l, 19!;:J:, ffjlj1ftP 
lillll%18c lo];fi(::/JJ\-140)~$(;:pg~~h, {1la8at/vll 
~ .~!ZllIDT o !JIZ:i/J@JJihl z.:- ib o o 

[ 0 0 1 3) lxt:. *~nl!l01Jo:i~{tHJt□JIT O O tl~T 
o llffif~t--itll:a8a-C/L0 1H::*jj;"¢--l:t, Th>t::,:flllP7 ✓7°0)::n:; 

20~~!lJtT6 c, @f]lt:xtr,5U_:~~xt;,tl~v ✓:z:·4 

&U:t1~ '2 3- 5 2:'ft LZ ;:z..y 1J-✓.r-..._:t!;l:~¢h, ]®{~ 

t;,Rt::k*jj;" ~ h -6 o 

[ 0 0 1 4 ] iila8at/vllf;>f_sl:~7 ✓7°0):7e(;:*£tLo~ 

t::B,J~tLo c, -1Xffi(:ilili1tf;"J::.W L,, [;Rf 2 (::jj;" L,tc::ct 5 
(::, iMr1tf9!ili:H15:o'iild3a-l::'.:!vllo:iill!1t~f9!1:B L '"'C f-O)f9! 
1:B1i~~t1Jm@Ji\(J1si:mo O t1Jm@Ji\(J1si;:J:, lf!itrim:7; ✓ 
16~@Jll!i!!;1Z:i/JL,, J1mNtm:mo:i1m:ht--Je::i:¢tto◊ Ji 
Jilll%17ffgO)~mifii:!;:J:, ~mll&J-.□ 17af.i>(,;l)f:J-_~h. iil 
a~-t:Jvllo:iTffi(;:~ L, '"'C~Htt i, □±1:B □ l 7 b t;,t:,7Hm 
"'-□it /:B~h0 o 

[ o o 1 5) ffiiJ:fjjl@J~%18!:i, iMr1tf9!1:B*15h1f9!iliT6iil 
a~tlvllo:iiMrOC(::xtr,5 L, "l<ii":WJ!l,o:iJil:i!:t--IDfilliriT o ct 3 
t::lliilrifii:71 ✓16t--/lilJ:ff!IJ-t o o 1if:-:o '"'C, iila~-t!vllo:iill!OC 
;ti,J,/lb1£./lb hhtc::i£1f.iMr1ttJTo:i c ~ !;l:lliilrim7 T 1/16~ 
i/J{1= ~ -1:tT°, m.ciMrOC t::~ L, t.: llij 12:T'!JIBi/J t-- lffltii/ L, • f­
h.l,::JJrslU, i!!OCt:J.t L '"'C Jil::i:.~~;t_, <4'i:W(1=ffl~~/lbo 
ct 5 t::-t o o i C :t.sl:~*-tTf£!;:J:, <ii":Wi/J{t H!Em-t o 
t;,, ii':li:~t: 1vllo:iiMrOCt;,~£'iEiMrl!H:J.Tt::T t;, ·-:i tc:: ct !J 
lliil!im71 ✓16o:i!Jl3:i/Jt--l"f.rl::.¢-1:to, c t 1-:otc::i/J{HA'r~ 
;b-1:to..: c ;ti,-z:·t 6 o 

[ 0 0 1 6) o HP o:it$;*, 13e:ffl-t Ml~31/7°o:if1~ 
t:: ct -:o '"'C t> ~~:i!:f;1~~ o o f-..: t·. 1iE*o:i J.: 5 t:. t~ 
~ootial!;f,t.';i::l:pt:,~~o:isi~ o:i:r;~wmt--*o o:i--ci±~, <, 
iild3at1vo:iiMrOCt::J.t t '"'C Jil:i:t--~.z o ct 5 t::-tht:L ~ 
~::i:.o:i,J, ~ 1, 4U33 ✓ 7°o:it$;d.. cf) o t 1!;:J:i~fa-t:1vo:ii!! 
1th1J:tll!t:a1.J1.&1i,llij;,'l:t-·a. Jil:i!:t--0'~< t_,, '"'C<i:W/ 1 .::z:· 
t--J!JffilJ t_,,. ::- r.., i: w~~~::IJ 1u:1fy1t,-t 0 ..: t t;,-z:· t • ~ 
~:i!:o:i::kt 1i"\fl~3 ✓ 7°o:it$;*, i!fio t 1!:iii':li:d3at1vo:iiMr 
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✓ F'?Al 2{l!IJMffl□ Ltc::::1f%~L-C.blJ, -f(l)p'q$ 
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1, ,;h.!;L 7°'7-r ✓ F 3 A 1 2 /J!IJ:orlmil Ltc:::fiJM't'·L J:: 
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•2 3 h1 ::Jf%'.!:- L-c1.,6tc::):}), 2-:)0)<%W7, ✓ 2 
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2 7, 3 7 'T:'i!!IJ5E ltc::i.liit.l.tc, -'f!:i)i:R!:1)-C iri 6 7, ✓,~IZ 
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( 5) 

O)h-~'Aifii:iJ,Je~ L, :'#i;;\'~$131/7° 2 l O)!i!;f-'f?J'-tc:U 
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