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11. An expanded heat sink for transferring heat from an electronic display component to
a path of cooling air, the expanded heat sink comprising:

a substantially planar front plate;
a substantially planar rear plate placed parallel to the front plate; and

a continuous sheet placed between the front and rear plates to define a series of
channels for accepting the cooling air.

12. The heat sink of claim 11 wherein:
the continuous sheet contains a series of four portions:
the first portion running substantially parallel to the front plate,

the second portion extending from the first portion and towards the rear
plate at a first angle,

the third portion extending from the second portion and substantially

parallel to the rear plate, and

the fourth portion extending from the third portion and towards the front

plate at a second angle.

13. The heat sink of claim 12 wherein:
the first portions are in contact with the front plate, and

the third portions are in contact with the rear plate.

14. The heat sink of claim 12 wherein:

the first and second angles are substantially equal.
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15. The heat sink of claim 12 wherein:

the first and second angles are each less than ninety degrees.

16. An electronic display comprising:
the heat sink of claim 11;
an electronic display assembly placed in front of and in thermal communication
with the front plate; and

a fan positioned to draw cooling air through the channels.

17. The electronic display of claim 16 further comprising:

an electrical component in conductive thermal communication with the rear plate.

18. The electronic display of claim 17 wherein:
the electrical component is any one of the following: power module, power
supply, and power transformer.

19. A liquid crystal display (LCD) comprising:
the heat sink of claim 1;

an LED backlight placed above and in thermal communication with the

continuous sheet;
a liquid crystal assembly placed above the LED backlight;

a rear plate placed behind and in thermal communication with the continuous

sheet; and

a fan positioned to draw cooling air between the LED backlight and rear plate

and along the continuous sheet.
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20. The LCD of claim 19 further comprising:
an electrical component in conductive thermal communication with the rear plate.
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(54) SYSTEM OF HEAT CONTROL FOR ELECTRONIC DISPLAY

(57) Abstract:

FIELD: heating.

SUBSTANCE: invention relates to cooling systems,
and, in particular, to cooling systems for electronic
displays. In a cooling unit for an electronic image unit
and a display unit that comprises it, in some versions
of realisation they use ambient gas for cooling of power
supply modules and/or the image unit (sometimes back
lighting). In other versions they use a closed circuit of
circulating gas, which passes along the front surface of
the image unit and via a heat exchanger. The open cir-
cuit passes via the heat exchanger and extracts heat
from the circulating gas. Atmospheric air may be used
as ambient gas. For cooling of the rear section of the
image unit or back lighting with the help of ambient
gas they may use a non-obligatory additional channel.
In some versions of rcalisation they also usc heat-con-
ducting plates and ribs to distribute heat and to exclude
hot points in the display.

Ctp.: 3

EFFECT: improved working characteristics of
components of electronic displays and their increased
service life due to prevention of high oscillations of
temperature in use of electronic displays in external
environments under conditions of direct sunlight or
under other heavy thermal conditions.
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OO0acTh TEXHUKH, K KOTOPOU OTHOCHTCSI H300peTeHMe

HpI/IMeprIe BapI/IaHTbI OCyH.IeCTBJ'IeHHfI B O6H_IeM QTHOCATCS K CUCTEMAM OXJIAXIOCHUS U
B HaCTHOCTH K CUCTCMAaAM OXJIAXKOCHUA OJIA JICKTPOHHBIX JUCILICCB.

IpeamecTBYOIXH YPOBEHD TEXHUKH

TIpoBoasiue H KOHBEKTUBHBIE TEIUIOOOMEHHBIE CUCTEMBI TSI 3JIEKTPOHHBIX TUCILICEB B
OOIIEM CTPEMSITCS OTBOOUTH TEIIO OT JIEKTPOHHBIX KOMITOHSHTOB B JUCILIEE Yepe3
MaKCUMAaJIbHO BO3MOXXHOE KOJIMYESCTBO OOKOBBIX CTEHOK AUCILIes. last Toro 9ToObl 3TO
BBITIOJIHATD, CHCTEMBI IIPEAIIESCTBYIOIIETO YPOBHS TEXHUKHU MOJIATAIHUCh MPEKIE BCETO HA
BEHTWISITOPBI 4181 TIEPEMEIIEHUS] BHYTPEHHEr O BO3AYyXa, HAXOOALIETOCs BHYTPH KOPITyCa,
MHUMO KOMITOHEHTOB, MOUISKAIINX OXIAXKICHHUIO, U HAPYXKY U3 JUCILIES. DTH KOMIIOHSHTBI
B 001IIEM IIPEeACTABIAIOT COOOM HCTOYHUKH ICKTPONUTAHMSL. B HEKOTOPBIX CIydasiX HarpeThIit
BO3OYX MEPEMEIIAETCS B KOHBEKTHBHOM TEIIOBOM KOHTAKTE C OpedpeHueM.

XOTSI TAKUEC Tel'[.]'IOO6MeHHI>Ie CUCTCMEI B HpOH_U'IOM UMeinn HeKOTOprfI ycnex,
yCOBep]_HeHCTBOBElHI/ISI AUCTIIJICCB U HOBDBIX r[pI/IMCHeHI/IIjI AUCTLIICCB Tpe6y}oT CIIC 6OJIBLHHX
BO3MOHOCTEH OXJIAXAEHUsI. B 4aCTHOCTH, OXJIAXAAIOIINE YCTPOUCTBA AJIsl SJIEKTPOHHBIX
JUCTIIEEB MPEAIIECTBYIOIETO YPOBHS TEXHUKH OOBIYHO UCTIOJIB30BAIM KOHBEKTUBHBIE CUCTEMBI
paccesiHusI TeIUTa, KOTOPBIE () YHKIMOHUPOBAJIA TOTBKO TSI OXJTAXKASHUS 34 JHETO BHYTPEHHETO
yuactka gucruiest. I Ipu uCronb30BaHusIX BHE TOMELLEHUM WIY B APYTUX TEIUIBIX OKPYKAIOIIUX
cpeliax OHU HEMPUTOAHBI, OCOOEHHO KOTa JIydrCcTast TEIUIonepenada oT COJHIA UYepe3
MEPEIHION0 IOBEPXHOCTD IUCIUIES] CTAHOBUTCS OCHOBHBIM (haKTOPOM. BO MHOTHX TTPUMEHEHUAX
OOBIYHOI ABISETCS MOLIHOCTD, IIOCTYIAIOIIAS YePE3 IMEPEIHION MOBEPXHOCTD AUCILIES,
koTopas cocrasisieT 200 Bt wnu 6omnbire. KpoMe TOro, peiHoK TpeOyeT ISl TUCIIIeEB SKPAHOB
6ombInux pazMepoB. C yBeluueHHeM Pa3MeEPOB 3KPaHA MEKTPOHHOTO JTUCTLIES U
COOTBETCTBYIOIIUX PAZMEPOB MEPEMHEN TTOBEPXHOCTH JUCILIES OYIET BHIPAOATHIBATHCS
Ooutbliie Teruia u Ooutbliie Teria OyaeT nepenasaThes B Auciuien. Kpome Toro, Koraa AUcIuien
HCTIOJIB3YIOTCS B HAPY KHBIX Cpeaax, aTMOCHEPHBIA BO3IYX MOXKET COASPKATD 3aTPI3HEHUS
(IBLTB, TPSI3b, MBUIBITY, BOASHOM Tap, 9aCTULBI M3HOCA PADOUNX TOBEPXHOCTEN TOPMO3HBIX
MEXaHU3MOB, MECOK, IBIM U T.[.), KOTOPBIE, €CIIH 34CACHIBAIOTCS B JUCILISH 151 OXJIAXASHU S
BHYTPEHHETO MPOCTPAHCTBA, MOTYT MOBPEXKAATh BHYTPEHHUE KOMITOHEHTBI JUCILIES.

CosBpeMeHHble TUCTLIeH (0COOEHHO Te, KOTOPbIE UCTIOIB3YIOT BHE TIOMEIIEHNHN) CTAHOBSITCS
BCe O0JjTee IPKUMH, C HEKOTOPBIMHU 33, THUMH MTOACBETKaMH, TTpou3BoAsiiiumu 1,000-2,000 Hut
wiu Oosbie. YTOOBI IPOU3BOAUTD TAKOA YPOBEHD APKOCTH, YCTPOUCTBA OCBEILCHHS, TAKHE
kak 65oku CCFL (JIIOMUHECIIEHTHBIX JIAMII C XOJIOIHBIM KaTOa0M), LED (CBETOM3Ty4YaIONIHX
monoB), opraauueckux LED u mna3MeHHbIe OJIOKU, MOTYT TTPOU3BOANTH OTHOCUTEITHHO
OoIthIIIOE KOIUYECTBO Teria. KpoMe Toro, yeTpoiicTBa OCBeleHus! TPEOYIOT OTHOCUTEIBHO
OOJIBIIOrO KOJIHUYIECTBA YHEPTHUU, UTOOBI TEHEPUPOBATE HEOOXOIUMBIN YPOBEHD SIPKOCTH.
D710 00IBIIOE KOTHIESCTBO SHEPTHH B OOIIEM MTOCTABIIACTCS ITIOCPEACTBOM OIHOTO HITH OoJiee
HUCTOYHUKOB 3J'IeKTpOHI/ITaHI/I$I JJIA JUCTLIICSA. BTI/I NCTOYHUKHU 3J'IeI(TpOHI/ITaHI/I$I TAKXEC MOFyT
CTaTh CYLIECTBEHHBIM UCTOYHHUKOM TEILIa AJIs1 AUCILIES.

Bombiioe konebaHue TEMIIEPATYPHI SIBJISIETCS OOBIYHBIM ITPH UCITOJIB30BAHUU YCTPOHCTB
MPEALIECTBYIOIIETO YPOBHS TEXHUKHU B HAPYKHBIX CPeAaxX B YCIOBUAX MIPAMOTO COTHEYHOTO
CBETa WK B APYTHX TSOHKETBIX TETJIOBBIX YCIOBHUAX. Takoe TeMnepaTypHOe KojiebaHue
OKa3bIBAET HETATUBHOE BIIUSIHUE U HA CPOK CITYXObI, U HA padoune XapaK TEPUCTUKH
3JIEKTPOHHBIX KOMIIOHEHTOB B 9TUX YCTPOHCTBAaX.

CyImTHOCTH MIPUMEPHBIX BAPHAHTOB OCYITIECTBIICHHS

B TO BpeMsl KaK CUCTEMBbI Hpe,]:[H.[eCTByIOH.[GFO ypOBHS[ TEXHUKU CTPEMUIIUCH OTBOOUTH
TEIJIO TOJIBKO YePe3 CTOPOHBI, HE OCYIIECTBISIIOLINE OTOOPAXKEHHUS, U 3aJHUE KOMIIOHEHTHI
3IIEKTPOHHOTO JUCITIEA, ITPEAOYTHTEIBHBIN BAPHAHT OCYIIIECTBISHHS MOKET TAKKE BBI3BIBATD

Ctp.: 5
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KOHBEKTUBHYIO TEIUIONEPEaauy OT IULEBOMN IMOBEPXHOCTH OJI0Ka H300pakeHus (OT CTOPOHBI,
KOTOpast 0OpalleHa K HAMEUeHHOMY HAOIIOAATEII0). DTH IPEATOUTATEIBHBIE BAPHUAHTHI
OCYHICCTBIICHUA MOTYT COOCPKATH ABA OTACIBHBIX ITYTHU ITIOTOKOB IJIA ra3a ucpe3 Z-)J'IeI(TpOHHbe//I
mucriet. [1epBeIit My Th MOTOKA MOXKET OBbITh 3aMKHYTHIM KOHTYPOM, & BTOPOW ITyTh ITOTOKA
MOYET OBITh PA30OMKHYTBIM KOHTYPOM. [1yTh 3aMKHYTOTO KOHTYPA TPOXONUT Uepe3
TIEPETHIOI0 TOBEPXHOCTH OJIOKA N300 PaKeHUsI, TPOIOIIKAETCS K 3a/THEN YaCTH TUCTUIES, TIe
OH MOXET BXOONTH B TEIUIOOOMEHHUK, U, HAKOHEI], BO3BPAINALTCS K IePeaHe! TOBEPXHOCTH
6oka u3oOpaxenus. [IyTb pa30MKHYTOTO KOHTYpa BTSTUBACT T'a3 (HAITpUMepP, aTMOChHEPHbIN
BO3/yX) Yepe3 3aJHIOI0 YaCTh JUCILIES (BO3MOXKHO, YePe3 TEMTOOOMEHHHUK) U 3aTEM BITTYCKAET
€ro u3 Kopmyca aucruiesi. Termmo00MeHHUK MOXKET UCTIOIB30BATHCS IJIsl TOTO, YTOOBI
nepenaBaTh TEILIO U3 3AMKHYTOIO KOHTYPA B PA30OMKHYTbIM KOHTYP Y BBIILYCKATb U3 AUCILICS.
Heobs13aTenbHO, PA3OMKHYTHIN KOHTYD TAK)Ke MOXKET HATHETATHCS 1103301 OJ10Ka

U300 parkeHus1 (MHOTAA 3aHel TTOACBETKH, B APyTrUe MoMeHThI BpemeHd OLED (opranuueckue
CBETOU3IYYAIOIIHE JUOIbI) WITH APYTOTO TUMIA OJIOKHA CO3AAHUS H300ParKeHUI) ITst
OXITAXKICHHS OJIOKA M300paxeHust W/uiu OJI0Ka 3aIHEHN ITOACBETKY (€CIN 3aIHSSI TTIOCBETKA
HEOOXO0aMuMd TSl OTIPENESIEHHOTO THUITA UCIIOIB3YEMOTO OUCTIIES ). B TpUMEPHOM BaApUAHTE
OCYIIECTBJICHHS MOKET UCITOIB30BATHCS TSIUIOOOMEHHHUK C TIePECEKATOITIMUCS
HAIIPABJICHUSIMU ITOTOKOB.

Apyrue BapuaHTbl OCYLLIECTBIEHUSI OTHOCSATCA K CUCTEME, IPEAHA3ZHAUECHHON 115
OXJTKIAEHUS CIIEAYIOINNX YIACTKOB JIEKTPOHHOTO AUCTUIES, THOO OTHOTO, IGO0 B COUESTAHUH:
(1) mogyns (MoayJiett) muTanus, (2) 3aaHelH IMTOACBETKHU U (3) IepeaHel MOBEPXHOCTH JUCTIIIES.
Moaynu nmuTaHus ¢ OJIOKaMU PACCEMBAHMS TeTUIa (HATTPUMED, OXJIAKIAIOIITUMHU TIIACTHHAMU
VW/VIJTH TEIUIOOTBOJAMM) MOYHO UCITOJTE30BATE C HEKOTOPHIMH BAPUAHTAMU OCYIIIECTBICHHUS,
B KOTOPBIX CTOPOHA MOYJIsI MUTAHUSI, COAepKaIrasi OJI0OK pPACCEMBAHUS TeTUIA, pa3MelleHa
Ha IIyTHU rasa Opr)l(aIOLL[eﬁ Cp€Aabl, B TO BPEMS KAK CTOPOHA MOAYJIA MTUTaAHUA, COACPXKKalas
4yBCTBUTEIBHbBIE 3JIEKTPHUUECKHUE KOMIIOHEHTBI, OCTAETCS B OTACIIBHON OKpYXKaIoIel cpeae.
HM3zompyromnias KOHCTPYKIHSI MOXKET 0OE€CTIEIMBATD TA30BYI0O N3OJISIIMIO (M MHOTIA U30JISIIIIO
OT TBEPAbIX YACTULY/3ATPSI3BHEHUI) MEXAY 3TUMU ABYMsI CTOPOHAMHU MOAyaeH nutanus. I1pu
OXJIQXKACHUH MOAYJIEH TUTAHUS C TOMOLIBIO PA3OMKHYTOIO KOHTYPA ra3a OKPyKarouen
Ccpenbl 3aMKHYTBIH KOHTYP MOXET UCTIOJIb30BATHCS UIIM HE HUCTIONIb30BATHCS.

3amHNe TTOACBETKY C TIEPESIHUMHU U 33 JHUMU CTOPOHAMH MOTYT UCIIOIB30BATHCS C
HEKOTOPBIMUA BapUAHTAMHU OCYIIECTBIICHUS IS XKUAKOKpUucTamnaeckux aucriees (KK,
LCD), B KOTODBIX IIePEaHSIs] CTOPOHA COAECPXKUT YCTPOUCTBA OCBEILEHHUS, a 3aAHASI CTOPOHA
COZIEPKUT TETUIOTIPOBOISITY IO TTOBEPXHOCTH IS TOTO, YTOOBI PACCEUBATD TEIIIO OT YyCTPOUCTB
OCBCILICHUS. B uacane MexAy nNepeaHuMu U 3aIHUMU CTOPOHAMMU 3aJHUX TTOACBETOK AOJIXKCH
OBITh HU3KHUN YPOBEHBb TEILUIOBOT'O COMIPOTHUBIICHUS.

B apyrux BapuaHTax OCYILIECTBIICHUS] MOAYJIM MUTAHUS MOKHO IIOMECTHUTD B TEILIOBOMH
KOHTAKT CO MHOECTBOM TEIUTOIPOBOASIIMX pedep, P 3TOM pedpa pa3MelleHbl Ha ITyTH
OXIAXOAKOLIETO BO3AyXa (MHOTAA ra3a OKPYXKaIoWIeh cpeapl). Temio OT MOAyIel MU TaHUs
pacnpenesnsieTcs o BCeM pedpaM U OTBOAUTCS OXJIAXKIAIOIIUM BO3AyXOM. BpU10 00HApYyXKEHO,
YTO HarHETAHHME BO3YyXa B OTHOCUTEITFHO Y3KHUe KaHAITBI, OTIpeaessieMble pedpamu, yirydInaet
BO3MOHOCTh OTBOJUTH TEILIO OT MOAYJIEH MUTAHUS.

B npyrom BapuaHTe OCYIIIECTBIICHUS U MOOYJIM TATAHUS, U 3aHsIs TIOACBETKA JUCILIES
(nimn OJI0K U300PaXKEHHST) HAXOOSITCS B TEIJIOBOM KOHTaKTe ¢ pedpamu. TakuMm odpa3om,
€IMHCTBEHHbIN MTyTh OXJIAXKAAIOLIEr0 BO3AYyXa (MHOTAA ra3a OKpy>XKalollel Cpeabl) MOXET
UCTIOJIB30BATHCS JIM OXJIAXKACHUSA ABYX U3 CAMBIX TCIUIBIX KOMIIOHEHTOB TUITUYHOT O
3IEeKTPOHHOTO auctuies. IlocpencTBoMm nmpumepa, a He OrpaHUUEHUS], B KAUECTBE YCTPOUCTB
ocsettenus s auciuiees KK/ 06brdHO HCTTOb3y1oTest MaTprib i3 LED. Bouto o6HapykeHO,
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4TO onTUYeCKHe cBoicTBa Anoa0B LED (M Apyrux yCTpORUCTB OCBEILEHHUSI) MOTYT U3MEHSThHCSI
B 3aBHCHMOCTH OT TeMIepaTypsl. Takum odpasom, korna LED moasepraercst BO3ASHCTBHIO
KOMHATHBIX TCMIICPATYP, OH MOXKCT ITPOU3ZBOANUTDH CBCT C onpe;[eneHHoﬁ APKOCTBIO, HHHHOfI
BOJTHBI W/WIHN UBETOBOMU TeMmepatypoit. OqHako, Korga ToT ke camblii LED moasepraercs
BO3EUCTBUIO BBICOKUX TEMIIEPATYP, APKOCTD, [IJIMHA BOJIHBI, IBETOBAS TEMIIEPATYPA U APYTUE
CBOUCTBA MOTYT U3MEHATHCS. Takum 00pa30oM, KOTAA MPOUCXOIUT U3MEHEHUE TEMIISPATY PBI
BIOJIB 3aaHel moacBeTku LED (HexkoTopbIe 001aCcTH HAXOOATCS TP 00J1€e BBICOKOM
TeMIIEpaType, UeM OPYTHUE), MOTYT BOZHUKATH ONTHYECKUE HECOTTIACOBAHHOCTH BAOJb 3aJHEH
MOACBETKH, KOTOPbIE MOTYT ObITh BUAMMBIMHU 151 HAOTI0aTe s, birarogaps UCIoIb30BaHUIO
BapUAHTOB OCYIIECTBIICHUS, TPEACTABICHHBIX B JAHHOM OTNUCAHUH, TEILIO00pa30BaAHHE
MOYET PABHOMEPHO PACTIPEACNISITECS MO PedpaM U OTBOAUTHCS U3 AUCILICS. ITO MOXKET
MPeaoTBPAIIATE 00PA30BAHUE JTIOOBIX TOTEHIMATBHBIX «TOPSUUX TOUEK» B 33 JHEM MOICBETKE,
KOTOPBIC MOTYT CTAHOBUTHCA BUOUMBIMHU JI Ha6.]'IIOI[aTeJ'IH HU3-3a UBMCHCHUSA B OIITHUCCKHUX
CBOMCTBaX yCTpOMCTB ocBelleHus (MHoraa quoaos LED, Ho He Bcerna). B apyrux sapuanTtax
OCYLIECTBJICHHS OJIOK U300 pakeHUs (CKOPpee YeM 3aIHAsI HOACBETKA) HAXOOUTCS B TEIUIOBOM
KOHTAKTe ¢ pedpamMu. BIOK M300pakeHHsT MOXKET COAEPHKATH NEKTPOHHBIN 610K TI060H
(hopMBI ISt TEHEPUPOBAHUA U300 PAXKEHI S, BKJTIOUAs], HO HE OrpaHNUMBasCh 3tum: KK/,
ceerTousnyvaromuit auon (LED), opranuueckuit ceerousinyuaromuii nuoa (OLED), aucruien
¢ aBTO2JIeKTpOoHHOM 3muccueti (FED), cBeTouznydarowue nojmmmepsl (LEP), mimasMeHHbIe
JUCTIIEH U JTIOObIE APYTHE IUCTUIEH C TUIOCKUM/TOHKUM 3KPaHOM.

Pebpa MmoryT obecneunBaTh U30JIMPOBAHHYIO KAMEPY OT OCTAIbHOM YaCTH AUCILICS TAK,
qTOOBI U OXIaXAeHus pebep MOKHO ObIIO 3aCaChIBATh U UCIIOIB30BATH aTMOCHEePHBIN
BO3TYX. DTO BBITOTHO I CUTYAINMIA, B KOTOPBIX JUCITIEH TOUISKHUT UCTIOTB30BAHUIO B
HapY>KHOH Cpe/ie U 3aCachIlBaeMblif BO3AYX MOXET COASPKATh 3arpsi3HEeHUs (ITBLIbLY, T'PI3b,
IblUIb, BOAY, AbIM U T.,E[.), KOTOPBIC MOT'YT NIOBPCKAATh UYBCTBUTCIIBHBIC JICKTPOHHLIC
KOMITOHEHTBI JUCILIES.

Ecnu 3am8s1s1 TOACBETKA UCTIONB3YETCS ¢ KOHKPETHBIM MTPUMEHEHNEM JUCIUIES, TO MOXXHO
HWCTIOJb30BATh 3aIHIOI0 TOACBETKY C IIEPEAHEH U 3aJHEH CTOPOHAMM, TIPU 3TOM TIEPEIHSS
CTOPOHA COAEPKUT YyCTPONUCTBA OCBELLECHUS], 4 3aHss1 CTOPOHA COACPKUT TEILUIOMPOBOISLILYIO
TIOBEPXHOCTBH AJIs1 PACCEUBAHMUS TETIIA OT YCTPOMCTB OCBEIIeHMS. B Haeane Mexay nepeaHuMU
¥ 33 THUMU CTOPOHAMH 3aTHUX TMOJACBETOK JOKEH ObITh HU3KUN YyPOBEHD TEMJIOBOTO
CONPOTHUBJICHUS. [IpUMepHBIl BApUAaHT OCYLIECTBICHUs coaepxut PCB (reuatHyio miarty)
C METAIIMYECKUM CEPACYHUKOM, ¢ auonamu LED Ha nepeaner CTOPOHE U METAJUIMUECKOMH
TMMOBEPXHOCTHIO HA 3aHENW CTOPOHE.

C TIOMOINBIO OTIMCAHHBIX HUXKE ACIICKTOB IMTPUMECPHBIC BAPUAHTHI OCYIICCTBJICHUS,
MPeOCTABJIEHHBbIE B JAHHOM OIIMCAHUH, CASIAJIM BO3MOKHBIM IMOAXOASIICe OXJIAKISHHUE NJIsI
OONTBIINX JICKTPOHHBIX JUCIUICEB JAXKE B YCIOBUSIX KaPKOTO KIUMATA U PA3MCIICHUS B
YCIIOBUAX MIPAMOTO COJTHESYHOI O CBETA. BapI/IaHTbI OCYIICCTBJICHUA TAKXKEC HC TpCGyIOT KaKOM-
b0 GOPMBI KOHAUIUOHEPA (XOTs, eCIIH TPEOYETCs, €T0 MOXKHO UCITOJIB30BATH), U 3TO
YMEHBIIAET MOTPEOHOCTH B IPOCTPAHCTBE U SIEKTPOIHEPTUU Al AUCILIIES.

BelnensnoxeHHble U ApyTrUe MPU3HAKY U IPEUMYIIECTBA TPUMEPHBIX BAPUAHTOB
OCYIIECTBIIEHUsI OYIyT OUEBUIHBI U3 TIOCIEAYIOMIETO OOoee TOAPOOHOTO OMUCAHUS
OTPEIEIICHHBIX BAPHAHTOB OCYIIECTBIICHUSI N300 PETeHUSI, WJTIOCT PUPYEMbIX Ha TTPUIAraeMbIX
uepTeKax.

KpaTxoe omucanue yeprexeit

Jlyuitie TOHSITH IPUMEPHBIN BAPUAHT OCYLIECTBIIEHUS MOXHO IIPU IPOYTEHUU
MOCIEAYIOLIETO MOAPOOHOTO OMUCAHUS U C TIOMOIIBIO IIPUIATAEMBIX YePTexKel, HA KOTOPBIX
HWAEHTHYHbIE TTO3HIHOHHBIE OO03HAYUEHUSI OTHOCSTCS K HASHTHYHDBIM YaCTSM U Ha KOTOPBIX:
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dur. 1 - nepcnekTUBHOE U300 paKeHNE TUITHIHOTO MOAYJIS TTUTAHUSI;

¢ur. 2 - nepcrieKTUBHOE U300 paskeHHe NBYX MOAYJICH MUTAHUSI, YCTAHOBIEHHBIX BHYTPH
U30JINPYIOLICH KOHCTPYKLINH;

¢ur. 3 - nepcreKTUBHOE N300 paKEHUE BAPUAHTA OCYIIECTBIICHUS, B KOTOPOM
OXJTAXKIATOIIUN BO3AYX MOYET UCTIOIB30BATHCS IJIsl OXJIAXKICHUSI MOYJIeH TUTAHUS U OJI0Ka
3aaHEN MTOOCBETKH;

¢ur. 4 - nepcrieKTUBHOE U300 pa’keHUE BAPHUAHTA OCYIIIECTBIICHUS, KOTOPBIH TON00eH
BapHaHTy OCYIIECTBIICHHS, TTOKA3aHHOMY Ha (ur. 3, 3a UCKIIIOYEHHEM TOTO, UTO TENEePh
TEII0OOTBO/I UCTIOTB3YETCS C MOAYJISIMUA TTUTAHHUST;

(ur. 5 mokaszpIBaeT MEPCIEKTUBHOE H300PAKEHIE BAPUAHTA OCYILIECTBICHHUS, B KOTOPOM
MeX1y OJIOKOM 3aHEel MOACBETKH U U30JIUPYIOLIeH KOHCTPYKIUEH 00pa3oBaHO MHOXKECTBO
KAHAJIOB;

¢ur. 7 mokasbIBaeT MEPCIEKTUBHOE N300 paXkeHHe B pa3pe3e APYroro BapuaHTa
OCYILECTBJICHHS, KOTOPBIN HCITOJIB3YeT TEIUIONPOBOASIIYIO IUTACTUHY U TETUION POBOISIINE
pebpa;

ur. 8 MOKA3BIBAET MEPCIMEKTUBHOE U300PAKEHHE B pPa3pese APYroro BapuaHTa
OCYIIECTBIICHHSI, B KOTOPOM pedpa HCIONIB3YIOTCSI [IUTS PACTIPENEIICHUsI TETUIA OT OJI0KAa 3aJHeH
TIOACBETKH U €0 OXIaXICHUS;

dur. 9 - mepcrekTUBHOE U300 PaKEHHE C3a11 BAPHUAHTA OCYIIECTBICHUS, B KOTOPOM 3aIHSISI
KPBIIIKA JUCIITIES YOAJIeHA;

¢ur. 10A - mepCHekTUBHOE N300 PAXKEHHE B pa3pe3e APyroro BApUaHTa OCYILIECTBIICHUS,
MOKa3bIBAIOIIEEe KAHAITBI 3aMKHYTOTO KOHTYPa U PA30MKHYTOTO KOHTYPA;

¢ur. 10B - mepCrieKTUBHOE U300 PaXKEHHE B pa3pese, TOJ00HOe H300PAKEHHIO, TOKA3AHHOMY
Ha dur. 10A, B KOTOpOM 3aaHsIsI © DOKOBBIE KPBILIKH yaIEHbI;

¢ur. 11 - mepcnekTUBHOE H300paXKeHHE B pa3pe3e APYroro BApUaHTa OCYIIECTBISHHS,
TMOKa3bIBAIOIIEE BITyCKHBIE M BBIITYCKHBIE OTBEPCTHS JIsl T34 OKPY>KaIOIIel cpenbl, KOTOPBI
HCHOJIb3YETCsI TOJIBKO B IIPEAeiax TeINIO0OOMEHHNKA, 4 HE B IOTIOJIHUTENIbHBIX HEOOSI3a TEJIbHBIX
KaHaax; u

¢ur. 12 - nepcreKTUBHOE U300PAKEHNE B PA3PE3E IIPUMEPHOTO BAPHAHTA OCYIIECTBIICHUS,
B KOTOPOM HCIIOJIB3yETCS TETLIOOOMEHHHK C TTePECEKATOIIUMHECS HATIPABISHUSIMH TTOTOKOB,
4TOOBI PA3AENSITh OJIOKH 3IEKTPOTUTAHUS OOIBINON U MAJIOW MOIITHOCTH.

IMoxpoGHoOe onucanue H300peTEHU

@ur. | TOKa3bIBAET OMH BAPUAHT OCYILIECTBIIEHUS TATIMYHOTO MOAYJIs1 7 TUTAHMUSI, KOTOPBIH
MOJKET UCTTOTB30BATHCS C HEKOTOPBIMU U3 BAPUAHTOB OCYIIECTBIEHHS, OTIMCAHHBIX B JAHHOM
onucanuu. IleuaTHas maata 6 MOXKeET 6I:ITI> TPUKPEIIIICHA K MOAOYITIO 7 MATAHUSI U MOKET
COACPKATHD MHOXKECTBO 3JICKTPOHHBIX KOMIIOHCHTOB 5, KOTOPBIC MOT'YT 6bITb HeO6XO,£ll/lellVlI/l
U pabOTHI M YIPABICHHUSI MOIYIEM 7 MHTAHUSA. DTH 3JICKTPOHHBIC KOMIOHEHTHI 5 MOTYT
BKJIIOYATb B CCGH PE3UCTOPHI, KOHACHCATOPDI, ONCPANTMOHHDBIC YCUITUTCIIN, MOHTAYKHBIC K'Y ThI,
COCMHUTEN U KATYIIKU MHAYKTUBHOCTH, HO HE OTPaHUYNBASCE 3TuM. ba3oBas miara 8
MOET OBITh MPUKPETLIEHA K MOIYJIIO 7 ITUTAHUS H MOXET ASUCTBOBATH KAK OJIOK PACCEUBAHUSI
TerIa JIst MOy 7 MUTaHUS, TaK UYTO TEIUIO, KOTOPOe 00 pa3yeTcst MOAyIeM 7 TUTAHUS,
mepenaeTcs K 0a30BoM mate 8. B HEKOTOPBIX BAPHAHTAX OCYIIECTBIICHHS MOXET OBITh
0OBIIE UCTIONB3YEMBIX KOMIIOHEHTOB, HAITPUMEP KOHTAKTHAS IUTOLIAAKA, PACIIOJIOKEHHAS
MEXAy MOAYJIEM TUTaHus U 6a30Bol T1aTolf 8. Kpome Toro, Kak JOTIOTHUTEIBHO
00CYXIaeTCsl HIDKe, C 0230BOM MIATOM 8 MOYKET UCTIOIB30BATHCS JIIOOOM THIT TEMIOOTBOAA
wiu COOpKU pedep, 9TOOBI JAOTOIHUTEIBHO YIYUIIATE € TEPMOIUHAMUYUECKUE CBOMCTBA.
Taxoke Mexay 6a30B0i IWIATOM 8 U OJIOKOM TEILIOOTBOAA MOTYT OBITh Pa3MEIICHbBI
KOHTAKTHbIE TUIOIIAIKH.
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dur. 2 mokaspIBaeT ABA MOAYJIsl IMTAHUS, YCTAHOBIEHHbIE BHYTPU U30JIUPYIOLIEH
KOHCTPYKIMHU 9, KOTOPAsi IO CYIIECTBY MPEAOTBPALIAET IIepeaady ra3a v 3arpsa3HeHUN MeX Iy
ABYyMS CTOPOHaAMH MOOYJIA IIMTAHUSA. basosrbie rraTher 8 MOJ:[yJ'IGfI IIUTAHUA ITIOKAa3aHbl HA
CTOPOHE U30JIMPYIOLIEH KOHCTPYKLMHU 9, HA KOTOPOH OXJIaXAAIOIHHA BO3AYX 4 OKpY>Kalolei
Cpenbl IpeaHa3HaueH TSl MPOXOXKISHHUs TTOBEPX 0a30BBIX TUIAT 8. MOTYT UCIIOJIB30BATHCS
VIUIOTHUTEITBHBIC TPOKIAAKY 11, 9TOOBI 0OeCITeunBaTh TA30HETTPOHUIIAEMOE (U/UITH
HEMTPOHULAEMOE SIS 3aTPSI3HEHNN) YILIOTHEHUE MEXAY MOAYJISIMU ITIUTAHUS M U30JIUPYIOLIEH
KOHCTpyKIHel 9. Oxnaxaaromuit BO3ayX 4 MHOTAAa BTSTUBAETCS U3 CPEAbI, OKPYKAIOIIeH
[UCTUIEH. DTa OKPYKAOIIAs CPEa MOXKET COASPKATH BPEAHBIE 3aTPA3HEHUSI, KOTOPBIE MOTYT
BBI3BIBATHh MOBPEXKICHUS PABITUIHBIX 3JIEKTPUUSCKUX KOMIIOHEHTOB B UCTIIICE. DTH BPEIHBIC
3arpA3HEHUs] BKIIIOYAIOT B Ce0s1: IIbLIb, ObIM, IIbLIbIY, BOASHOM AP, APYTUE BPEOHbIE TBEPAbIC
YACTHUIBI U APYTHE BPEOHBIE Ta3bl, HO HE OTPAHUUUBASICH STUM. TakuM 00pa3oM, OOHO U3
HA3HAYEHUN U30IUPYIONIEH KOHCTPYKIMHA 9 COCTOUT B TOM, UTOOBI IPEAOTBPAINATE KOHTAKT
OXJTAXKOAFOLIETO BO3AyXa 4 OKPyKAIOMIeH Cpeapl C HEKOTOPBIMH U3 YyBCTBUTSIIBHBIX
3JIEKTPOHHBIX KOMIIOHEHTOB JUCTIJIES, BKJIFOUAsl, HO HE OTPAaHUYMBASICh 3THUM, 3JICKTPOHHBIE
KOMITOHEHTBI 5 (TTOKa3aHHBIE HA (UT. 1), KOTOPBIE TPEOYIOTCS WISl paOOTHI M YIIPABIEHUS
MOOYyJISIMU TIUTAHUs. biiarogapst yCTaHOBJICHUIO MOAYJIEH TUTAHUSI BHYTPH U30JHUPYIOLIEH
KOHCTPYKIMM 9 OXJIAXJAIOLIMI BO3AYX 4 OKPYKAIOLIEH Cpeabl MOKET BTSITUBATHCS B KOPITYC
JHCIUIEeS] © HATHETAThCS MOBEePX 0a30BbIX IUIAT 8 (M HEOOS3aTEIBHO MO TEIMIOOTBOAAM U
pebpam) Wist OXJTAXKIASHUST MOAYJIeH MTUTAHUS. DTO MOET ObITh BBIMTOJIHEHO, HE TTOABEPTast
9yBCTBUTEJIbHBIC 3JIEKTPOHHBIE KOMIIOHEHTBI BO3AESHCTBUIO MOTEHIMAJIBHO BPEAHOTO
OXJIXKIAIOIIErO BO3ayXa 4 oKpyKaroieh Cpebl.

@wur. 3 U 4 TOKA3BIBAIOT BAPUAHTHI OCYIIECTBIIEHUS, B KOTOPBIX OXJIAMXIAIONIUN BO3AyX 4
MOJKET MCTIOMB30BATHCS TSl OXJIAXKIASHUS MOAYIeH mutanus u 6;1oka 140 3aaHel TOACBETKH.
DTy BaApUAHTHI OCYILECTBIICHHUSI TTIOKA3bIBAIOT 010K 140 3a1HEeH TOACBETKH, KOTOPBIA COOCPIKHUT
MHOXKECTBO YCTpOHCTB 141 ocBewienus (HanpuMmep, LED), KOTOpble CMOHTUPOBaHbI Ha
neuvartHoit ruarte (PCB). B npuMepHOM BapraHTe OCYIIECTBIIEHNS] MOKET UCIIOIB30BATHCS
PCB ¢ MeTaTMIECKUM CEPASTHUKOM WU JIFO0ast IpyTasi MOHTAXXHASI KOHCTPYKIHS, KOTOpas
MO>ET UMETh OTHOCUTEIIBHO HU3KHUI YPOBEHB TEIUIOBOTO COTPOTHUBIICHHUSI, YTOOBI TETIIO
MOTJIO TIEPeaBaThCs OT YCTPOUCTB 141 ocBemeHns K 3aaHel moBepxHoCcTH O11oka 140 3aaHeit
MOACBETKH, OTKYAA OHO MOET OTBOOUTHCS MOCPEACTBOM OXJIAXKAAIOLIErO BO3ayXxa 4.
Yerporicrsamu 141 ocsemenust MoryT ObiTh LED, ranored, CCFL wm mr000€e apyroe
YCTPOMCTBO, KOTOPOE MPOU3BOOUT CBeT. KpoMe TOro, 010K 3aaHel MOACBETKH, BO3MOXKHO,
[ake He SIBIISETCS HEOOXOIMMBIM IS HEKOTOPBIX BAPUAHTOB OCYIIECTBIECHUS, TAKUX KAK
Ia3MeHHbIe auciuien, nuctuied Ha ocHoBe OLED, LEP wiu FED. OgHaxo 3TH TUIIBI JUCTIIIES
TAKXEC U3BCCTHBI KaAK Bblpa6aTblBa}OLLlHe TCIIJIO U B KOTOPBIX OXJIAXKACHHC 3212[1—[6171 IIOACBCTKH,
OMHCBIBAEMOC B 9TOU 3aBKE, TH CITOCOOBI TAKXKE MOTYT OBITH ITPUMCHEHBI K OXIKIACHHIO
3aQHUX TTOBEPXHOCTEH ITUX IMEKTPOHHBIX OJIOKOB N300pakeHusi. Takum obpas3om, Tam, Tae
TMOKA3aHBI OJIOKHU 3aJHEU ITOACBSTKHA, OHA MOTYT OBITH 3aMEHEHBI Ha Tuta3MeHHbIe, OLED,
FED unu LEP 610KH U300 paXeHUsl. DNEKTPOHHBIE KOMIIOHEHTBI 5 MOTYT OBITh U30JIUPOBAHBI
OT OXJAXAAIOLIErO BO3AyXa 4 C MOMOIIBIO HCTIOIB30BAaHUS U30IUPYIOIEH KOHCTPYKIUH 9.

@Dwur. 4 MOKA3BIBAET BAPUAHT OCYIIECTBICHHUS], KOTOPBIN ITO100¢H BAPHAHTY OCYIIICCTBIICHUS,
MOKa3aHHOMY Ha (hur. 3, 332 UCKJTIOUEHUEM TOTO, YTO TEIIOOTBOA 12 Terepb HAXOAUTCS B
TEMJIOBOM KOHTAKTE C MOAYISIMU IIUTAHUS, YTOOBI JOITOJIHHTEIBHO OOIeryaTh nepenaday
TeIJ1a OT MOayJiel mutauus. KoHeuHO, ClIenyeT OTMETHTD, UTO JOCTYITHBI MHOYKECTBO TUIIOB
TCIDIOOTBOOOB, KOTOPBIC U3IOTABJIMBAIOT U3 MHOXXECCTBA PA3SJIMYHBIX MATCPHUAJIOB U KOTOPHIC
MMEIOT MHOTO PA3JIMYHbBIX TUIIOB KOH(Urypamnuii. B uactHocTH, mpeanoaaraercs, 4ro odas
dhopma TemnooTBOIA MOXKET UCIIOIB30BATHCS C PA3ITHIHBIMA BAPHAHTAMH OCYIIIECTBIICHHS
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U MO3KET UCITOJIB30BATHCS TS YAOBIETBOPEHUS PA3JIMIHBIM YCIOBUSIM (D YHKIMOHUPOBAHUSI.
dur. 5 mokas3piBaeT APYro¥ BAPUAHT OCYIIECTBIEHHUSI, B KOTOPOM Mexay OJiokoM 140
3aQHCH MOACBETKH U H30JUPYIOLICH KOHCTPYKIKCH 9 00pa30BaHO MHOKCCTBO KAHAIOB 15,

MO>KHO UCIIOJIB30BATh PA3ACIUTENN 16 KAaHAIOB, YTOOBI OTASIITh KAXKIbIM KaHall 15 u
oOecreunBaTh KOHCTPYKTHUBHYIO MKECTKOCTD sl BCcero O1oka. Pazaenurenu 16 kaHAIOB
MPEONIOYTUTEIBHO MOXXHO U3TOTABIUBATH U3 TETJIOMPOBOASIIErO MaTEpUANIa TaAK, YTOOBI
OHH TAaKXe MOTJIM OCYIIECTBJISITE IIepeaady Teria Mexay omokom 140 3agHelt mOaCBETKA U
U30JIUpYIOLIel KOHCTpYKIuel 9. TermonpoBoAsInit pa3aenuTeib 16 KaHATOB TAKKE MOXKET
yOAnATh TeIUIo b0 oT 6oka 140 3aaHel MOACBETKH, TUOO OT U3OIUPYIOIISH KOHCTPYKIHH
9 ¥ MOXET PACCEUBATH TEIUIO B BO3OYX, IIEPEMEINAIOIINIC 10 KaHary 15. Takum oOpaszom,
HEKOTOPBIE PA3ASIUTENIH 16 KAHAIOB MOTYT COAEPXaTh OPeOPEHUE WITH TEILJIOOTBOIBIL, YTOOBI
obneruaTs TeIwonepeaauy K BO3OyXy, MepeMeIaroneMycs mo kaHamy 15.

@dur. 6 moKa3bIBAST BU BHU3Y €AMHCTBEHHOT O KaHaIa 15, KOTOPBIN COOEPKUT TEIJIOOTBO
12 ana MoayIA MUTaHUs, YCTAHOBICHHOIO BHY TPU H30JIUPYIOLIEH KOHCTPpYKIMHU 9. HekoTopbie
KaHajbl 15 MOTYT coaep aTh MOAYJIM IMTAHUS, 4 APYTHUE MOTYT UX HE COACPkKaTh. st TOTO
9TOOBI BTATHBATH BO3AYX Yepe3 KAHAT 15 qy1si OXJTa)AEHUsI TETIOOTBOAA 12 (ecnu OH
HUCIIOIb3YETCsA) M pasaenuTenneii 16 KaHAIOB (€CIIM OHU TEILIOMPOBOASIINE), TAK XKE KAK 3aJHEH
noacBeTku 140 (unu 61oka LED ajis CBETOAMOOHOTO OUCILICS ), MOYKET MCHOJIb30BAThCS
BeHTHIATOP 17 Kanana. Kaxxapril kaHa! 15 MOXET CoJiepKaTh OOUH WK O0JIee BEHTHIISITOPOB
17 xanana. HekoTopbie KaHAIBI MOTYT BOOOIIIE HE COAEPKATh BEHTHIIATOP, & MOTYT
MOJIATAThCS UCK/TIOUUTEIBHO Ha €CTECTBEHHYIO0 KOHBEKLUIO, TI0O3BOJISISI TEIUTY YBEIUYHBATHCS
U BBIXOUTH U3 KaHanna. Kak Oynet moapoOHO 00CyKaaThCA HUXKE, BEHTUISITOPBI MOT'YT OBITH
pa3MelreHbl B OJI0Ke UCTUIES T/1€ YTOTHO U MOTYT UCIOTb30BAThCS TSl TOTO, YTOOBI
BTATHUBATH BO3OYX UCPE3 KAHAIIBI, MPOTAJIKUBATDH BO3OYX UCPE3 KAHAJIBI UJIU U OJI1 TOTO, U
JUIs1 APYTOro.

B To BpeMs kak OUCTUIEH HAXOOUTCA B IpoIiecce pabOThI, BEHTWISITOPHI 17 KaHAJIa MOTYT
paboTaTh HEIIPEPHIBHO. B KauecTBe allbTePHATUBBI, B KAXIbII KAHAI MOTYT OBITH IOMEILIEHbI
TEPMOUYBCTBUTEIIbHBIC YCTPOUCTBA (HE OKA3aHbI) U UCTIOJIB30BATHCS AJISI U3MEPEHUS
TeMIIePATYPbI BHYTPH KaHAJIA WIH JTFOOOTO U3 KOMIIOHEHTOB KaHaa (0JIOKa 3aJHEH TTOACBETKU
WU UCTIIIESI, U30IUPYIONIe KOHCTPYKIMH WITH pa3aenuTenel kanaaoB). OCHOBBIBASICh HA
JaHHBIX, TIOJIYYeHHBIX OT 3THUX TEPMOUYYBCTBUTETBHBIX YCTPOUCTB, MOTYT OBbITh BOBJICUEHbBI
MO BBIOOPY PA3JIMUHbBIC BEHTUIATOPBI B 3ABUCUMOCTH OT TOTO, [IJIst KAKOTO KaHaJ1a TpeOyeTcst
oxnaxkaeHue. TakuM 0Opa30M, BEHTWISATODHI 17, KOTOPBIE BTATHBAIOT BO3AYX Yepe3 KaHAITbI
15, comeprkaliiye MOAYJIM MTUTAHUS, MOTYT pabOTaTh Yallle UK Ha 00JIee BBICOKHX CKOPOCTSIX
BpAIIEeHUs U3-3a OOJIBIIETO KOJMYESCTBA TEIUIA, ITIOCTYITAIONIEr0 OT MOAyIel mutanust. Kpome
TOT'O, KAHAJIbL, KOTOPbIC COACPKAT MOAYJIN IMMUTAHUS, IJI OXJIAXKICHHUA KaHa1a MOTYT
comepKaTh H6oJIee KPYMHbIC BEHTIIISITOPBI WJIH MHOXKECTBO BEHTHIIATOPOB.

Qur. 7 mokas3bpIBaeT APYTrOi BAPUAHT OCYIIECTBICHUs], B KOTOPOM HUCIIOIb3yETCs
TEIJIOMPOBOAsIas iacTuHa 10 u pedpa 18. B omHOM BapuaHTE OCYIIECTBIICHUA 0a30Bas
miaTa 8 MOAYIs IUTAHUSI MOKET HAXOAUTHCS B TEIJIOBOM KOHTAKTE C TEIIOMPOBOASILIEH
mracTuHOM 10. B npyrux BapuaHTax OCYIIECTBIICHUs 6a30Bas IjaTa 8 MOXKET HE
HUCTIOJIb30BATHCS U BMECTO 3TOTO MOAYJIb 7 MUTAHUS MOXET HAXOOUTHCS B IPSIMOM TEILIIOBOM
KOHTAKTe C TeILUIOMPOBOAsIei ruractTuHo 10. M3-3a TeIUT0TIpOBOASIIIEH IPUPOIBI TIACTUHBI
10 m pedep 18 U TEIUTOBOTO KOHTAKTA MEXIY HUMH TEILI0, KOTOPOE MPOU3BOAUTCSI MOOYJISIMH
IMUTAHKS, MOXKET PACIIPENESIITHCA MO Beelt turacTuHe 10 u BceM pebpam 18. B mpumepHOM
BapUaHTe OCYIIECTBJIEHUS IIyTh OXJIAXOAIOLIEro Bo3ayxa 20 (raza okpysxarolei cpeabl)
HUCTIOJb3YyETCS AJIsl OTBEAEHUS TeIlIa, KOTOPOE HaKaIlIMBaeTcs Ha twtacTuHe 10 u pebpax 18.
B kadecTBe aIbTepHATHUBBI, TAKKE MOYKET HCIIOIB30BATHCS ITPOIECC €CTECTBEHHOM KOHBEKIHH,
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4TOOBI TTO3BOJISATh TEIUTY BBIXOAUTH U3 IIacTuHbl 10 u pedep 18.

Jjist TOTO 9TOOBI YCTAHABIIMBATE JIEKTPOHHBIE OJTOKH, Takue Kak PCB, HAKOTIUTEN HA
KCCTKUX AUCKAX, TTAHCIIN CHHXPOHU3aAUW U YIIPABJICHUSA, KATYIONKHW MHOAYKTUBHOCTHU U JaXKC
MOZYJIU TIUTAHUSI, €CITU TPEOYETCs1, MOTYT HUCIIOJIB30BATHCS MHOKECTBO MOHTAKHBIX KJIEMM.
MOHTaXHBIE KIEMMBI TAKXE MOTYT OBITh TETUIOMIPOBOASIIUMHE, 9TOOBI TEILIO, KOTOPOE
BbIPA0ATBIBAETCS 3TUMHU 3JIEKTPOHHBIMU OJIOKAMH, TAKXKE MOTJIO TIePEAaABATHCS K IIIACTUHE
10 u peOpam 18 1 OTBOAUTHCA OXJIAXKIAIOIIUM BO3ayXoM 20.

B mpumMepHOM BapuaHTe OCyIIeCTBIeHUs riacTuHa 10 MoxkeT obecneunBaTh Oapbep st
rasa ¥ 3arpsisHEHUN MEXTy CTOPOHOM, comepkaiei pedopa 18 (1 oxnakmarornuit Bo3ayx 20),
U CTOPOHOIM, COAepKAIIEH MOHTAXKHbBIE KJIEMMbI, MOAYJIU IUTAHUS U JTIO0ObIC APYTHE
sJIeKTpoHHbIe O10ku. Ecimn mnactura 10 obeciieurBaeT COOTBETCTBYIOLIMM Oapbep,
aTMOochepHBIN BO3MyX MOYET 3aCACHIBATHCS B KAUECTBE OXJIKIAIOUIErO BO3AyXa 20 U PUCK
ITPOHUKHOBEHUS 3aTPSI3HEHUI Ha CTOPOHY IUTacTuHbI 10, comepkalnuif 4yBCTBUTEIbHBIE
SJICKTPOHHBIC KOMIIOHCHTDBI, MOXECT 6bITB YMCHBIIICH WJIH UCKITIOYCH. BHyCKHOG OTBCPCTHE
25 MOKET UCHOJIB30BATHCS I TOTO, 9YTOOBI IPUHUMATH OXJIAXKIATOIINM BO3ayX 20 1
HATIPABJSITH €T0 BAOJB pedep 18.

Pebpa 18, moka3aHHBIE B 3TOM BApPUAHTE OCYIIIECTBIICHUSI, UMEIOT TOJI0¢ MIPIMOYTOIBHOS
CEUeHUE, HO 3TO HE SABJIAETCS HEOOXOOUMBIM. [l pyrue BapuaHThl OCYLIECTBICHUS MOTYT
cozepxkathb pedpa C ABYyTaBPOBBIM MPO(UIIEM, C CEUSHHUSIMH B BU/IE TIOJIBIX KBAAPATOB, C
CEUCHUSIMH B BU/E TeJIa C IPSIMOYTOIBHBIMU TPAHAMU UK TEJIA C KBAAPATHBIMU TPAHIMU,
T-006pa3HBIMU CEUEHUSIMH, Z-00 PA3ZHBIMY CEUSCHHUSIMH, C CCUSHHUEM TO(D PUPOBAHHOTO THYTOTO
IPOGUITS, KITH C COTOOOPA3HBIM CEUEHUEM, MJTH C JTI000M X KOMOUHAIMEN HITH KOMITO3HLIUEHN.
IIpeanodTUTENbHO, YTOOBI pebpa 18 ObUTH TEMIONPOBOAAIIMMHA. B HEKOTOPBIX BAPHAHTAX
OCYIIECTBIICHUS TSI U3TOTOBIIEHUST pebep 18 MOXKET UCTIOIB30BATHCS METAJLIL.

Dur. 8 moKa3bpIBaeT APYroi BAPUAHT OCYIIIECTBICHHS, B KOTOPOM pedpa 18 ucroap3y1oTes
TSI paCIIpeaeNICHUsI TeIUIA OT OJIOKa 3aaHEM ITOACBETKH U €Tr0 OXJIaKACHHA. bliok 3aaHei
TIOACBETKH B 3TOM BapHaHTE OCYIIECTBICHUS BKIIIOYAET B C€0sI MHOKECTBO yCTPOMCTB 32
OCBEIIEHUSI, KOTOPBIE YCTAHOBJICHBI HA TEILIONIPOBOAdALIei moaroxke 30. B mpumepHOM
BapUAHTE OCYILIECTBICHUS YCTPOHCTBaMM 32 OCBeuleHrusl MOTYT ObITh LED, a
TeronmpoBoasIIeH motoxkoi 30 MmoxeT ObITh PCB u 6oree npeanoututensio PCB ¢
METAJUTUYECKUM CEPACUYHUKOM. Ha MOBEpXHOCTH TEITIOMTPOBOASILEH MOMATOXKKH 30, KoTOpas
oOpaiieHa K pedpam 18, MOkeT ObITh TEILIONPOBOASIIAS TTOBEPXHOCTH 35. B mpumMepHOM
BapHaHTE OCYIIECTBIEHUS TETIOMPOBOASIIAS TOBEPXHOCTD 35 MOXKET ObITh METAJUTHYECKOM
u OoJiee MpeamodTUTENBHO ATIOMHUHUEBOM. SIBIIsieTCA TPeAnmOUYTHTETbHBIM, ATOOBI pedpa 18
HAXOWIKCH B TETUIOBOM KOHTAKTE C 33 IHEH MOBEPXHOCTHIO 35 1 UTOOBI 3aAHSISI TOBEPXHOCTH
35 HaXOoOWIACh B TEILIOBOM KOHTAKTE C TEILIONpoBoAsaiei noatoxkou 30. OaHako B
HEKOTOPBIX BAPUAHTAX OCYIISCTBIICHUS TSIUIOTPOBOAAINAS MOMTOXKKA 30 MOKET COACPKATD
TpaaunuoHHbie MaTepuanbl PCB, a He PCB ¢ MeTaIMYECKUM CEPASIYHUKOM HITH JTIFOObIe
MaTEePHUAJIbl C BBICOKOU TEINIONPOBOAHOCTEIO. Hanbonee npeAnOUTUTEIbHBIM SIBISETCS,
4TOOBI MEXAY yCTPOHCTBAMU 32 OCBEILUEHUS U peOpaMu |8 ObLIT HU3KUI YPOBEHD TEILIIOBOTO
comportusneHust. Oxnaxkaarommit Bo3ayx 20 CHOBa MOMET HATHETATHCS BOOJIb pedep 18,
4TOOBI OTBOJUTH TEIUIO OT OJIOKA 3aaHel mOoacBeTKH. KOHEUHO, 3TO TAKIKe MOMKET
MMPOUCXOIUTh YEPE3 €CTECTBEHHYIO KOHBEKILHUIO, HO OoJiee 3pheKTHBHOE OXJTaX AeHUE OOBIYHO
HAOJIIOAETCS TPY UCTIOJIB30BAHUM HATHETAEMOW KOHBEKIMH. Biiok u3odpakeHus (Takoi,
kax aucruiert OLED, B KOTOPOM 3aIHSIs TTOACBETKA MOYKET HE UCTIOIB30BATHCS) TAKKE MOXKET
KCTIOJIB30BATHCS BMECTO OJIOKA 3aQHEN MOACBETKH ISl OXJIAXKIASHUS OJI0KA U300paskeHusl.

Kaxk 0bU10 OTMEUEHO BBILIIE, MHOTHE YCTPOUCTBA OcBeLieHus (ocobenno auoanst LED u
OLED) MOTYT HMeTb 3KCIUTYATAIMOHHbBIE XaPaAKTEPHCTHKH, KOTOPBIE H3MEHSIOTCS B
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3aBUCHMOCTH OT TeMItepaTypbl. Korna «ropsiaue TOUku» IpUCYTCTBYIOT BHYTPH OJIoKa 3aaHelH
TTOACBCTKHU HITU OCBCIICHUSA, 3TH TOPAYHUC TOUYKHU MOTYT TIPUBOOUTH K HCOOHOPOAHOCTAM B
TTOJIYyYaroIICMCs I/I306pa)KGHI/II/I, KOTOPBIC MOTYT 6bIT]5 BUIUMBIMU JId KOHCYHOT O
monab3oBaTens. Takum 00pa3oM, C BAPUAHTAMHU OCYIIECTBIICHUS, OTTUCAHHBIMU B JAHHOM
OTTMCAHWH, TEILIO, KOTOPOE MOXKET BbIpAOATHIBATHCS OJIOKOM 3aIHEH MOACBETKH, MOKET
pacnpenensiTbCs MO PA3IMIHBIM PEOPAM U TIO BCEM TETLIOTTPOBOASIITUM ITOBEPXHOCTSIM, UTOOBI
YCTPaHATh TOPSUNE TOUKU U OXJIAXKIATH 33 IHIOIO MTOJICBETKY.

B mpumepHOM BapraHTe OCyIIecTBIeHHS peOdpa 18 MOTYT CITOTB30BATHCS sl OXJIAKASHUS
u OJ10Ka 3aAHeH TOICBETKY, U MOYJIeH TTUTaHWs. B IOTTOTHUTETbHOM TPUMEPHOM BAPUAHTE
OCyIIeCTBIICHUs pedpa 18 Takike MOTYT UCMOJIB30BATHCS JIs1 OXJIAXKICHHUS JTIOOBIX
JOTIOTHUTEIbHBIX 3JIEKTPOHHBIX OJIOKOB TIOCPEACTBOM UX PA3MEIIECHHUS B TETNIOBOM KOHTAKTE
¢ Terutonpooaaieit mracturaou 10. Taxum odpazoMm, ¢ pedpamu 18 B IeHTPATBHOM
PACIIONIOKEHNH, <IIEPETHSSI CTOPOHA» MOKET OBITh HAITPABJIEHA K HAMEUEHHOMY HAOIIONATEITIO
JUCTIES, B TO BPEMsI KK «3aIHsIs CTOPOHA» OYJET HA IMIPOTHBOITOIIOKHON CTOPOHE OT
HaMedeHHOTO HaOmronarens. [TosTomy mepensssi ctopoHa pedep 18 MoxkeT ObITh B TEIIIOBOM
KOHTAKTE ¢ OJIOKOM 3a/THEN TTOICBETKH (MJTH IPYTUM OITOKOM OCBEINEHUS UK OJIOKOM CO3IAHUSI
U300 paXeHUiN), a 3aJHsIA CTOPOHA pedep OyneT B TSIUIOBOM KOHTAKTE C 3aIHEH INTACTHHOMN
(TO ecTh ¢ TemonpoBoasiet macTuHou 10). Toraoa asst oxXJIaXXA€HUsI BHYTPEHHET O
MPOCTPAHCTBA JUCILIES. MOYKET UCIIONIB30BATHCS € JMHCTBEHHBIM MMy Th OXJIAXXJAIOIIEr0 BO3AyXa,
B TO BpeMS KaK PA3INIHBIC TOPSIINE TOUYKHA MOTYT PACIIPEACIATH TEIUIO IO BCEM pedpaM u
OPYTUM TEIUIOIIPOBOISIINAM IIOBEPXHOCTIM, 9TO0OBI 0OeceunBaTh Hanodoinee 3phexTuBHOE
OXITAXKAEHUE. DTO MOKET ObITH BBIOJIIHEHO O€3 HEOOXOAMMOCTH TOABEPraTh YyBCTBUTETbHBIC
3JIEKTPUUECKNE KOMITOHEHTHI BO3IEHUCTBUIO 3aTPA3HEHUN W/UITH TBEPABIX YACTHUI] Ta3a
OKPYXKaIOlIell Cpenbl.

@ur. 9 moka3pIBaeT 3aJHUHN YIACTOK IIPUMEPHOTO JIeKTpOHHOTO auctuies 100, B koTopom
3aQHsIS KPBILTKA TSl KOPITyca AUCIUIeS YAAJICHA, 9TOOBI TOKA3aTh BHYTPEHHUE KOMIIOHEHTBI.
B srom BapuanTe ocyuiectBieHust 6;10ku 102 1 103 BEHTHUIISITOPOB [1J1sl 3aMKHYTOT'O KOHTYpa
OUPKYIUPYIOMIETO Ta3a MOTYT OBITH Pa3MEIIeHEI B0 ABYX MIPOTUBOMOIOXHBIX KPACB
TermnooOMernHuka 101. [TpeamouTureabHO 010K 102 BEHTHISITOPA SIBASIETCS BXOI0M IS
TernooOMeHHNKA, a 6510k 103 BEHTHIISTOPA SIBIISIETCS] BBIXOZAOM JTs TeruiooOMenanka 101.
OnHako, HeoOSA3ATEIIBHO, 3TH OJIOKA MOTYT OBITh HHBEPTUPOBAHBI TAKUM 00PA30M, YTOOBI
010k 103 BEHTUISITOPA ABJISJICS BXOJAOM, a 0510k 102 BeHTHIISITOpA SIBJIsUICS BhixogoM. Kpowme
TOro, 06a 6moka 102 u 103 He ABASIOTCS HEOOXOUMbBIMU. HeKOTOpbIE BApHUAHTEHI
OCYIIECTBIEHHUS MOTYT UCTIOJIB30BATH TOJIBKO OIUH OJOK BEHTWISTODA I 3aMKHYTOTO
KOHTYPa HUPKYJIUPYIOMIEro ra3a. ECiu ucnorb3yeTest TOMBKO OOuH OJI0K BEHTWISATODA,
MPEANOYTUTSIIBHO PA3MEIIATh 3TOT OJIOK BEHTHWISITOPA Ha BXOAe TeriooOMenHuka 101,
9TOOBI MUPKYJITHUPYIOIIHH ra3 «BBITATHBAJIC» YePe3 IMIEPESIHIOI0 CTOPOHY OJI0Ka H300PaKCHUS
¥ IPOTAITKUBAJICS Uepe3 TeruiooomeHHuK 101. OmHaKo 3TO HE SIBIACTCSI HEOOXOIUMBIM; B
OPYTUX BApUAHTAX OCYIIECTBIICHUS N30IUPOBAHHBIN T'a3 MOXET BBITATUBATECS YePE3
TemyiooOMeHHUK 101. B opyrux BapuaHTax OCYLIECTBICHHS U30JIMPOBAHHBIN a3 MOXET
MIPOTATKUBATBCS Yepe3 MEPEIHIOI0 CTOPOHY Oioka nzoopaxenus. brnoku 104 n 105
BEHTHJISITOPOB [T PA30MKHYTOTO KOHTYPa ra3a OKPYKarolielt Cpeibl MOTYT ObITh Pa3MeEIeHbI
BAOJIb IBYX IMTPOTHUBOIIOJIOXKHBIX KpaeB Kopnyca auciuies. CHoBa oda ooka 104 u 105 He
SIBIISIIOTCSI HEOOXOUMBIMH, TTIOCKOJIBKY B HEKOTOPBIX BAPUAHTAX OCYILIECTBIIEHHUSI MOYKET
WCTIOJIB30BATHCS TOTBKO OOWH OJIOK, M OJIOKH BEHTUIATOPOB PA3OMKHYTOTO KOHTYpa MOTYT
UCTIOJIB30BATH B KOHCTPYKIHUU ITPOTAJIKUBAHUA UJTU BTATUBAHUA. ITo 3TOMY, KOTrAa OejaacTes
CChUTKA HA pa3MeELIeHHEe PA3JIMUHBIX OJIOKOB BEHTWISITOPOB, TEPMUHbBI «IIPOTATKUBATH»,
«BBITSITHBATD», «BCACLIBATb» H «HATHETATb» MOTYT HUCIOJIB30BATHCSA B3aHMO3aMeHIEMbIM

Crp.: 12

SEC et al. v. MRI
SEC Exhibit 1031.1822
IPR2023-00254



10

15

20

30

40

45

RU 2513043 C2

00pa3oM u JII00ast OPUESHTALMS MOXKET UCIIOIb30BATHCS C PA3IUYHBIMU BApUAHTAMU
OCYIICCTBIICHUSA, TPCOACTABIICHHBIMU B JTAHHOM OTTUCAHHWH.

Hupkynupyrowmuii ra3, KOTOPBIA HATHCTACTCS C IIOMOIIBIO OJIOKOB BCHTHIIATOPOB
3aMKHYTOTO KOHTYPa, IPEXKIE BCETO UUPKYJIHMPYET BOKPYT auciwies. Hampumep,
LUPKYJIUPYIOIIMHI Ta3 MepeMeIaeTcs B KOHTYPE, B KOTOPOM OH KOHTAKTHUPYET C TIepeaHel
TMOBEPXHOCTHIO OJT0Ka w300paxkenus (cMm. ¢ur. 10A-10B), u mepemaeT TEIIo OT OJI0Ka
M300pa’keHus K IUPKYIUPYIOIMIEMY Ta3y. 3aTeM HUPKYIUPYIOIIHIM ra3 MPeaIoYTUTENbHO
HAITPaBJISIETCsl (UM BBITSATUBAETCS, WITH HATHETAETCSI M T.11.) B TeTI000MeHHUK 101, 4TOOBI
MepeaaBaTh TEILUIO OT HUPKYIMPYIOIIETO ra3a K ra3y okpyxarlnei cpeasl. BnocnencTsuu,
MUPKYJIUPYIOLIUI ra3 BBIXOAUT U3 TeII000MeHHUKA 101 1 MOXKET BO3BPAIATHCSI K TIEPEIHEH
MOBEPXHOCTHU OJI0KA n300paxeHust. [IUpKyIMpyIOIIHii ra3 TaKKe MOKET TPOXOAUTH TOBEPX
HEKOTOPBIX 3EKTPOHHBIX KOMIIOHEHTOB 110, UTOOBI yAaISATh TETUIO TAKKE U3 3THX YCTPOUCTB.
BnekTpoHHbBIE KOMIOHEHTHI 110 MOTYT OBITH TIOOBIMH KOMITOHEHTAMH HITH OJIOKAMH,
HUCTIOJIb3YCMbIMH [UIA MAHUITYJIMPOBAHUA OJUCTIJICCM, BKJTIOYAasi, HO HC OTPAHUYIUBAACD 3THM!
TpaHChHOPMATOPEL, MEYATHBIE ITATHI, PE3UCTOPBI, KOHACHCATOPHI, DaTapPEeH, MOAYJIU ITUTAHUS,
JBUTATENM, KATYLIKHA MHAYKTUBHOCTH, YCTPONCTBA OCBEILLIEHUS, MEXKCOSIMHEHUS © MOHTAKHBIE
XTYTBI, HCTOYHUKH CBETA, TEPMOIICKTPHUCCKIE YCTPOUCTBA U MIEPEKITIOUATETH. B HEKOTOPBIX
BapHaHTaX OCYIISCTBIICHHUS DJICKTPHUUESCKUE KOMITIOHEHTHI 1 10 Takike MOTYT BKJIFOUATH B CeOsI
HarpeBaTeNH, KOraa OJIOK AUCILIEs] MOYKET UCITOITb30BATHCSI B OKPYKAIOIINX CPEAAX XOJIOHOTO
KJIAMATA.

YtoOBI OXJTaXKIATH QUPKYIUPYIOLINH ra3 (a Takke, He0OI3aTEIIPHO, OXJIAKAATDH OJIOKH
3aHeN TTOACBETKHU WIH OJIOKH H300paskeHusl, KaK ITPEACTABIEHO BBIIIE), Fa3 OKPYKATOIIeH
CPeJIbI 3aCAChIBAETCS B KOPITYC auctiies 0yiokoM 104 u/umu 105 BEHTUISTOPA PA3OMKHYTOTO
KOHTYypPA. ['a3 OKPyKATOIIEH CPEIBI MOXKET OBITH ITPOCTO ATMOC(HEPHBIM BO3TYXOM, KOTOPBIH
okpyxkaet aucrreit 100. B HEKOTOPBIX BApUAHTAX OCYILIECTBIICHUsSI I'a3 OKPYKAIOIIESH Cpeabl
MOXeT OBITh KOHIUIHOHUPOBAH A0 BCACBIBAHUS B OUCIUICH C HOMOIIBIO OOHOTO MIH Oolee
OJI0KOB KOHIMLIMOHUPOBaHUs BO3AyXa (He rmokas3anbl). Kak ToIbKO ra3 okpyskarolei cpebl
3aCaCBhIBACTCS B QUCILISH, OH MOXXET OBITh HAIIPABIICH (WJTH HATHETESH) B TEIUIOOOMEHHUK 101
U, HEOOS3aTEIIbHO, TAKXKE YePe3 3aTHIOI0 MTOBEPXHOCTD OJ10Ka 3aAHEH ITOICBETKY WIH OJI0Ka
uzoopaxenus (cM. ¢ur. 10A-10B), wu naxe peOpa/KaHATbI, KAK MTOKA3aHO BBIIIIE, UK YePE3
MOMYJIM MTUTAHUs, KAK TOKa3aHO BhIle. [Ipu uCmorb30oBanuu TerioooMennuka 101, Temio
TepeaaeTcsi OT [UPKYIUPYIOUIETO ra3a K ra3y OKpyXaromel cpeapl. 3aTeM HarpeThli ra3
OKPY’KaIOIIeH cpeabl yaaasieTcss U3 KOpIlyca QUCTLIEs.

XOTs 3TO He SBISAETCS HEOOXOAUMbBIM, TTPEANOYTHTEBHO, YTOOBI IUPKYTUPYIOIIHI TA30BhIA
uras Oprma}omeﬁ Cp€abl HC CMCIINBAJIMCH. B TPEATIOUYTUTCIBHOM BAPUAHTEC OCYIICCTBIICHUSA
Term1000MeHHUK 101 MOKeT OBITh TEILIOOOMEHHUKOM C MEPECEKAIOLINMUCS HAIPABICHUSIMHU
MOTOKOB. OTHAKO U3BECTHBI MHOXKECTBO THIIOB TCIUIOOOMEHHHUKOB, H OHH MOTYT
WCTIOJIB30BATHCS C JIFOOBIM M3 BAPUAHTOB OCYIIECTBJICHUS, IPEACTABICHHBIX B JTAHHOM
onucanuy. TertoodoMeHHUK 101 MOXET OBITh TEIIIOOOMEHHUKOM C TIEPECEKATOTIIUMUCS
HAIIPABJIEHUSIMH TOTOKOB, C TAPAJUIEIBHBIMU NOTOKAMU WIH C MEPEKPECTHBIMU MOTOKAMU
(«TpyOKa BHYyTpHU TPYOKM» MM MHAYE). B TpuMepHOM BapuaHTe OCYIIeCTBIICHUS
Ter1000MeHHUK 101 MOXeT OBITh C MePEeCEKAIOIITUMUCS HATIPABICHUAMH IOTOKOB, U OH
MOXET COCTOSITh U3 MHOECTBA PACTIOJIOXEHHBIN APYT HAJ APYTOM CIIOEB TOHKUX ILTACTUH.
[InacTUHBI MOTYT UMETh TOGPUPOBAHHYIO WIIH COTOOOPA3ZHYIO KOHCTPYKIHUIO, B KOTOPOM
MHOECTBO IMTPOXOI0B WITH KAHAIOB IMTPOXOISIT BHU3 MO THIACTHHE B TPOIOIFHOM HATTPABIICHUH.
ITmacTunb: MOTYT 6I>ITB CJIOKEHDBI TAK, UYTO HAIIPABJICHUA IIPOXOO0B UCPEAYIOTCH C Ka}KHOﬁ
CMEXHOH HﬂaCTMHOﬁ, TaK 4YTO IIPpOXOAbl Ka)K,ZlOljl TJTACTUHBI ABJIAIOTCH 110 CYLLCCTBY
MEePIEHANKYIAPHBIMH ITPOXOAAM CMEXKHBIX TIACTHH. TakuM 06pa3omM, ra3 MOKeT BXOAUTH
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B TEIUIOOOMEHHUK TOJIBKO qepes IJIaCTUHBI, ITPOXOAbl UJIIM KAHAJIbl KOTOPBIX ITPOXOOAT
mapaieabHO IMMYTH TPOXOXKIACHUA ras3a. HOCKOJ‘IBI{y TLTaACTUHBI HCPCOAYIOTCH, Ta3bl 3AMKHYTOTO
I(OHTypa u Oprn{anmeﬁ CcpCabl MOFyT IICpeMCIIaThbCsa B IJIACTHHAX, KOTOPBIC ABJIAIOTCA
CMCXHbBIMU APYT C APYIOM, 1 TCILJIO MOKCT MCPCAABATHCA MCKAY 3TUMU ABYMS ra3aMu 663
CMEIIMBAHUS CAMHX I'a30B (€CIU TEMIOOOMEHHUK COOTBETCTBYIOIIUM 00pa3oM
TEPMECTHUSUPOBAH, UTO ABJIIACTCA MTPCOATTOUYTUTCIIBHBIM, HO HE O6$ISaTeJ'[bHLIM).

B anpTepHATUBHOM KOHCTPYKIMH B TIPOMEXYTKE MEXAY ITapaMyu CHAOKEHHBIX KaHAJIaMHA
WIM COTOOOPA3HBIX INTACTHUH MOJET OBITh Pa3MelleH OTKPBIThIN 3a30p. OTKPBITHIN 3a30D
MOKET MPOXOONTD B HAITPABJIICHUH, KOTOPOEC NMEPIICHOAUKYIAPHO KaHAJI1aM IJIaCTHH. BTOT
OTKDBITHIN 3230 MOXKET OBITH CO30AH C IIOMOIIBIO ABYX IIOJI0C MATEPHAIIA HIIH JICHThI
(0COOEHHO JICHTBI KJIEEBOr'O COeUHEHMS C OU€Hb BBICOKOH TPpOoUYHOCThIO (VHB)) Mexay aByMst
MTPOTUBOTIOJIOXXHBIMHA KPAasIMHU TJTACTUH B HAINIPABJICHHWHU, KOTOPOE NMEPTIICHOAUKYIISAPHO
HaHpaBJ'IeHI/IIO KaHaAJIOB B CMCXKHBIX TINTIACTUHAX. TaKI/IM o6pa30M, ra3 MOXET HpOXOZ[I/ITI)
gepe3 OTKPBITBIH 3a30p (HapasUIe/IbHBINA ITOJIOCaM HJIH JIEHTE), HO HE MOXET ITPOXOJUTh Uepe3
OTKPBITBIHN 3430p B HAIIPABICHNH, KOTOPOE MEPIEHAUKYIIAPHO TOJIOCAM WU JIEHTE
(MapaJlIeTbHO KaHATAM CMEXHBIX TJTACTHH).

ﬂpyrHe THUIIbL TCHJ‘IOO6M€HH[/IKOB C IMCPCCCKAIOIUMHUCA HATTPABJIICHUAMHA ITIOTOKOB MOTYT
BKJIIOUATH B Ce0s1 MHOXXECTBO TPYOOK, KOTOPBIE COAEPKAT MEPBHINA ra3 U IIPOXOIsIT
MEPIEHAUKYISIPHO TIYTH IPOXOXKAEHUS] BTOPOTO ra3a. Koraa BTopoti ra3 mpoTekaeT HoBepX
TpyOOK, COAEPKAIMX TIEPBBII ra3, MEXIY ITUMH ABYyMsl TA3aMH TPOUCXOIUT TEIIOOOMEH.
OHGBI/IJZ[HO, 9TO CYIICCTBYCT MHOT'O THUIIOB TSHJ‘IOO6M6HHI/IKOB C IIEPCCCKAIOIITUMHCA
HAIIPABJICHHUSIMH ITOTOKOB, M TIO00M THIT MOXKET padoTaTh C BApPUAHTAMHU OCYIIECTBIICHHSI,
IpeacCTaBICHHBIMU B JAHHOM OTIMCAHUH.

ITpuMepHbIif TETUIOOOMEHHUK MOXKET UMETH TIIACTUHBI, Y KOTOPBIX OOKOBbIE CTEHKH
ABJIAIOTCH OTHOCHUTECIIBHO TOHKHUMH, TAK UTO MOYKHO JICTKO OCYLICCTBIIATDH TeHJ'IOO6MeH MECIKOY
ABYMS IIYTAMH IMMIPOXOKACHUSA I'a3a. Z[J'Iﬂ CO34aHusA TCHJ'IOO6M6HHI/IK'CL MO>XKHO UCIIOJIb30BATH
MHOKCCTBO MAaTCpPHAIIOB. HpeﬂnhonTeano I/ICI'[OJTBZ}yeMbIﬁ MaTCpHAI JOJIKCH 6bITB
I(OppO3I/IOHHO-yCTOI7[qI/IBI:IM, yCTOﬁqHBbIN[ K THUCHUIO, UMCTbH JIETKUM BEC U 6I)ITI> HCOOPOTHUM.
151 TETITOOOMEHHUKOB OOBIYHO UCIIOJIB3YIOTCSI METAIIbI U3-3a UX BBICOKOM
TernonpoBoagHOCTH. OqHAKO OBIIIO OOHAPYKEHO, UTO TUIACTMACCHI M KOMITO3UITMOHHBIE
MATEPUAIIBI TAKXKEC MOTYT YOOBJIETBOPATH YCIIOBHUAM TCIIOBOTO PEKUMA OIS JICKTPOHHBIX
OUCIIJICCB. B IIPUMCPHOM BAPHUAHTC OCYIICCTBICHHA MOXXHO HCIIO/IB30BATH ITOJIHUITPOITUIICH
B KaUeCTBe MaTepyalia, MPeAHA3HAUYEHHOTO AJIs1 KOHCTPYUPOBAHUS TIACTHH OJIsT
TEmI000MeHHUKA. BbIIO HAWAEHO, UTO, XOTS ITOMUIIPONKIEH MOXKET ITOXOIUTDH HA TTOXOMU
IIPOBOOHUK TCILIA, 6OJ'H>H13_$[ BCIIMYHMHA TUIOINAOU ITIOBCPXHOCTH OTHOCHUTCIIBHO MaJIEHbKOHI
TOJIIIHHBI MaTCpHaJIa IIPUBOJUT K HOHHOMy TeHJIOBOMy COIIPOTHUBJICHHUIO, KOTOPOEC ABJIACTCS
HU3KUM. TakuM 06 pa3oM, IIPUMEPHBIN TEINIOOOMEHHHUK MOYKET OBITh CASIIAH U3 IJIACTMACCHI,
Y, TAKUM 06pa30M, MOXHO HpOI/ISBO,HI/ITb 6.]'[01( JUCTLIICH, KOTOprﬁ ABIIACTCA TOHKUM U JICTKHUM.
B wacTHOCTH, OISl KAXKOOTO CI0S THTACTUHBI MOYET UCTIOJIb30BATHCS TO(MPOILIACT
(rodppupyemas miacTMacca) Wid COTOIUIACT (COTOOOpa3Has riacTMacca).

Kaxk yHOMﬂHYTO BBIIIIC, 6J'IOKI/I U IIPOTOYHOT O, H BBITXKHOTO BEHTHIATOPOB OJIA OTHUX
BAPHUAHTOB OCYINCCTBIICHUA HEC ABJIAIOTCSA HGOGXOI[I/IM]:IMI/I. B kauecTtBe AJIbTCPHATUBDBI, OJId
KaXI0TO KOHTYPa MOXKET UCTIOJIb30BATHCS TOJIBKO OAUH OJIOK BEHTUISITOpa. Takum o6pazom,
C 3aMKHYTBIM KOHTYPOM MOJKET HCIHOJIb30BATHCA TOJBKO OJIOK ITPOTOYHOTO BEHTHIISITODA,
a C Pa30OMKHYTBIM KOHTYPOM MOKET UCITOJIB30BATHCA TOJIBKO 6J'IOK BBITSDKHOT O BEHTHUIIATODPDA.
B Ka4ueCTBEC aJIbTCPHATUBBI, OOUH U3 KOHTypOB MOXKET UMETh o6a 6_]’101(3 U IIPOTOYHOIO, 1
BBITSDKHOT'O BEHTHJISITOPA, B TO BPeMsI KaK y IPYTOro KOHTYPA UMEETCsl TOJIBKO THOO0
IMIPOTOYHBIN, THOO BHITSKHOU OJIOK.
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I'a3, ucmonb3yeMblif B 000UX KOHTYPAaX, MOXKET OBITH JIIOOBIM H3 MHOXKECTBA ra3000pa3HbIX
BCIIICCTB. B HCKOTOPBIX BApHAHTAX OCYIICCTBIICHHUA B KAUYCCTBC ra3a oJist O6OI/IX KOHTYPOB
MOYKET UCHOJb30BaThCA BO3AyX. [IpeamnoururenbHoO ras3, KOTOPbIH IepeMEIIacTCa Yepes
3aMKHYTBI KOHTYD, JOJDKEH OBITh B 3HAYUTEIIBHOMN CTEIIEHU YUCTBIM, YTOOBI, KOTAa OH
MIPOXOAUT TIepen 6JIOKOM U300paXKeHUs!, OH He BIWSUT HA BHEUTHUN BH U300 PAKEHUs IJTsI
HabOromaTens. ['a3, KOTOPHIN MepeMeInaeTCs IO 3aMKHYTOMY KOHTYPY, TAKXKE JOJDKEH OBITH
IO CYIIIECTBY CBOOOIHBIM OT 3arPSI3HEHUIN W/WIH TBEPABIX YACTHUL] (HAIIPUMED, TIBLUIH, TPA3H,
MBLTBIBI, BOASHOTO Mapa, AbIMAa U T.11.), 9TOOBI TPEI0TBPAIIATh OTPULATETEHOE BO3AEHCTBHE
HA Ka4eCTBO U300 PaAXKEHUSI U TTOBPEKISHHUE BHYTPEHHUX JIEKTPOHHBIX KOMTIOHEHTOB. Takke
MOYET OBITh MPEATIOUYTUTEIbHBIM MOAASPKUBATD a3 B IIPEaeaX PA30MKHYTOrO KOHTYPa
CBOOOIHBIM OT 3aTPA3HEHHIA. M OXKET HCITOIb30BATHCSI HEOOSI3aTENbHbBIA PIILTDP (HE TOKA3aH),
9TOOBI TAPAHTHPOBATH, UTO BO3AYX (JIUOO B 3aMKHYTOM, JINOO B PA3OMKHYTOM KOHTYPE)
OCTAeTCs CBOOOAHBIM OT 3arpsisHeHuit. OHAKO B IPUMEPHOM BAPHAHTE OCYIIECTBIIEHUS
Pa3OMKHYTBINM KOHTYP MOXET OBITh pa3padoTaH Tak, 9TOOBI 3arpPA3HEHUS, BO3SMOXKHO,
MIPUCYTCTBOBAJIM B Ta3€ OKPYKAIOIMIEH CPEabl, HO 3TO HE OKA3bIBAJIO BPESAHOE BO3OCHCTBUE
Ha qucried. B 9THX BApUAHTAX OCYIIECTBICHUS TETUIOOOMEHHUK (M HEOOS3ATEMbHBIN Ty Th
mo3aau 0J0Ka U300pakeHUs WITH 3aJHEl MOACBETKH HITH Yepe3 pedpa) TOKHBIM 00pa30M
TePMETHU3HPOBAH TaK, YTOOBI JIFOOBIE 3ATPA3HEHUS B Ta3€ OKPYKAIOIIEH Cpeabl HE MOTIIH
MOTIACTh K YYBCTBUTEIIbHBIM yUYaCcTKaM AUCILIest. TakumM oO6pa3om, B 3TUX TTPUMEPHBIX
BapHaHTaX OCYIIECTBJIEHHS 3aCaChiBaHUE ATMOCHEPHOTO BO3AyXa ISl Ta3a OKPYKaToIeh
cpenbl, AaXke ecitv aTMOCHEPHBIN BO3IyX COASPIKUT 3arPsi3HEHUS, He OYAST OKa3bIBATh BPEIHOE
BO3/IEHUCTBHE HA IUCILIEN. DTO MOXKET OBITH OCOOEHHO BBITOIHO, KOTAA JAUCIUIEH HCTIOIB3Y€TCSI
B HAPYXKHBIX CPeNax WIM BHYTPEHHUX CPENAX, B KOTOPBIX B ATMOC(EPHOM BO3/IyXe
MPUCYTCTBYIOT 3aTPSI3HEHUA.

@ur. 10A nokas3bIBaeT ceueHUe IPYTroro apuanTa ocyuectsiaenus aucruies: 200. Ha stom
gepTexke 3aaHss KphIka 250 1 60KOBbIe KPBIIKHY 251 11 252 1Toka3aHbl A1 WUTIOCTPHPOBAHUS
OITHOTO CIIocoba repmeTusaryu Becero auctuiest 200. Bnok 220 u300paskeHns ITOKa3aH BOIU3H
oT riepenHett cropous! quctuies 200. Kak 06Cykaaroce Boe, 610k 220 n300paKeHUS MOXET
COAEPKATH NIEKTPOHHBIN OJIOK JII000M (POPMBI TSI TEHEPHUPOBAHMS U300 paKeHUsI, BKITIOYAasl,
HO He orpannumBasich 3TuM: KKJI, cBerousnyuaromue nroasl (LED), oprannyeckue
cBeTousnydaromue auoasl (OLED), nuctuien ¢ aBTO3MeKTpOHHOI amuccueit (FED),
cBeTousnyydaroinue nojimmepst (LEP), mia3MeHHbIe JUCILICH U JTIOObIE APYTHE JUCILICH C
TUTOCKUM/TOHKUM 3KpaHoM. [lepenHsisi moBepxHOCTh 221 quctuiest pa3MelieHa rnepea 6J10KoM
220 n300paxeHusi, onpeneiisas kKaHan 290, To KOTOPOMY MOXKET TPOTEKATH MUPKYTUPY O
ras. [lepenusis moBepxHOCTH 221 aucruiest MOXKET OBITh JTIOOBIM TPO3PAYHBIM MATEPUATIOM
(CTEKJIO, IIACTMACCA WIIH KOMITO3UIMOHHBINM MaTEPHAI), H OHA MOYKET COASPKATH HECKOJIBKO
CJIOCB s TIOJIAPU3ALUN CBETA, YMCHBIICHUS OJIMKOB WITH O TPAKCHHI U 3aIIUTHI BHY TPCHHHX
KOMIIOHCHTOB OUCILIICSH. B ITPUMCPHOM BAPUAHTC OCYIICCTBIICHUA TICPCAHAA ITOBECPXHOCTDH
221 oucrrest MOXKET COAEPKATh IBE CTEKISHHBIC TTAHEITN, KOTOPBIC U3TOTOBJICHBI B BUAE
CIIOVCTOW CTPYKTYPBI C ONITHYECKUM KJIEeM (TIPEATIOYTUTEIBHO C COIIACYIOIIMMCS TTIOKA3aTENEM
mpenomiteHus). KpoMme Toro, K OTHOM U3 CTEKISIHHBIX TTaAHEIel MOXKET OBITh IIPUKPEILICH
TOISTPUIYIONIHN CIIOM, 9TOOBI YMEHBIINIATh BHYTPESHHNE OTPAXKCHUS U COTHEUHYIO HATPY3KY
Ha 0710k 220 uzoopaxenus. CaMbIM IPEATIOUTUTEIIbHBIM SIBJISIETCS TO, UTO TIOJISIPU3Y IOLIHIA
CJION IPUKPEIUIEH K BHYTPEHHEH MTOBEPXHOCTHU IEPEAHEN MOBEPXHOCTHU 221 nucnes
(o6parenHo k kKaHamy 290 3aMKHYTOTO KOHTYPA) U TAKKE COMEPKUT MPocBeTisitoniee (AR)
TOKPBITHE.

J1s BApUaHTA OCYIIECTBICHUS, MOKA3aHHOTO Ha ur. 10A, 0510k 220 U300 pasKeHUSI MOXKET
ob1Th KK, 06beMMHEHHBIM C OJIOKOM 222 3aaHeH MOACBETKH. [ HEKOTOPBIX 3aIHHUX
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TMIOACBETOK MOKHO HCIIOJIB30BAaTh JIIOMUHECLEHTHBIE JJaMIIbI ¢ X0JoAHbIM KaToaoM (CCFL),
9TOOBI IPOU3BOIUTE OCBEIIEHHNE, HEOOXOIUMOE ISl TEHEPUPOBAHUS H300pakeHus. B
MIPUMEPHOM BapHUAHTE OCYIIECCTBICHUsI OJIOK 222 3aaHEH MMOACBETKH MOXET COACPKATD
neyatHyro wiaty (PCB) ¢ MmHO)ecTBOM LED (CBETOU3NMYYAIOLINX AMOO0B) HA TIepeaHen
moBepXHOCTH. Kak 00CyXIanock BoIlIe, MPUMEPHbBIM BAPUAHT OCYIIECTBIICHUSI MOXKET UMETh
HU3KUI yPOBEHB TETJIOBOTO COITPOTUBIEHUS] MEXKAY MEPETHEH ITOBEPXHOCTHIO OJIoKa 222
3aJHeH MOACBETKH U 3aQHEN MMOBEPXHOCTHIO 223 3aaHel moacBeTku. C 3TOM MEenbI0 MOXKET
HUCTIOIb30BaThCsl MeTauindeckast PCB. 3aHss moBepXHOCTb 223 3a/1Hel MOACBETKH MOXKET
COAEPXKATH TEIUTOMPOBOASIIMI MaTepral, TaKON Kak MeTasuL. [ [puMepHBIM MaTeprUaIoM Oiist
3aaHed TOBEPXHOCTH 223 MOKET ObITh ATIOMUHHUIN. BTOpast MOBEPXHOCTh (MJIX TLTACTUHA)
224 MOeT ObITh Pa3MelleHa B HENOCPEACTBEHHOM OJIM30CTH MO3a 01 3a0Hel MOBEPXHOCTH
223 6oxa 222 3agHeit ToACBeTKU. IIpoCcTpaHCTBO MexXay 3aHeN TOBEPXHOCTRIO 223 3aaHelt
MOACBETKH U BTOPOMH TTOBEPXHOCTHIO 224 MOXET OIpeneIsaTh JOTIOTHUTSIIbHBIN
HEOOs3aTEIbHBIN KaHAJ 225 PaA30MKHYTOTO KOHTYPA, Yepe3 KOTOPBIH MOKET ITPOXOANUTH ras3
OKPYKAIOWIEH CPeabl Ml OXJIAXKICHUs OjToka 222 3aaHel IMTOACBETKU. DTOT KaHaJ 225
PA30MKHYTOTO KOHTYPA MOXKET ObITh TOAO0EH KaHAIY 15, TOKa3aHHOMY BBIIIIE, 34
VUCKJTFOUSHHUEM TOTO, UTO KaHal 225 pa30MKHYTOTO KOHTYPAa MOXKET OBITh 00JIee Y3KUM.

@wur. 10B moka3sIiBaeT TaKOil e BUA B pa3pese, kKak pur. 10A, ¢ yaajaeHHBIMU 3aHEH
KpbIKoit 250 1 OOKOBBIMHU KpbIIIKaMu 251 v 252 ¥ BO3OYLIHBIMU TOTOKAMHU 3aKPBITOTO U
PAa30MKHYTOTO KOHTYPAa, MOKAa3aHHBIMH AJIs IOSICHUTENbHBIX Heneil. binox 202 BeHTUIATOpA
3aMKHYTOTO KOHTYPa UCIIOJIB3YETCSl IS TOTO, YTOOBI MPUBOAUTD B JBUKCHUE
IUPKYIUPYIONTHit ra3 210 mo 3aMKHYTOMY KOHTYDPY. [1epBsblit 0510k 203 BEHTUASITOPA
PA3OMKHYTOTO KOHTYPA MOET UCTTOTR30BATHCS NI BTATUBAHMS Taza 211 okpyxkaroreit
cpenst uepes rermtooomennuk 201. Heobsi3aTensHO, BTOPOit 610K 204 BEHTHIISTODA
PA3SOMKHYTOI'O KOHTYPa MOXKET HUCIIOJIb30BATHCH AJI BTATMBAHHUS I'a3a Opr)KaIOLL]efI Cpcabl
212 gepe3 HEOOAZATEIBHBIN KaHAJ 225 M OXJTaXASHUs OJIoka 222 3aHel TOACBETKH.
Heob6si3aTenbubiit BTopoit 010k 204 BEHTUISITOPpA PA30MKHYTOT'O KOHTYPa TAKKE MOXKET
WCTIOJIB30BATHCS JIST TOTO, IYTOOBI BRITTYCKATH Ta3 OKPYKAFOIIESH CPEIaBI, KOTOPBIH
IepeMeInaeTcs yepes3 TertooOMeHHUK 201 u mo kanaiy 225. Ecinu BTopoit 0ok 204
BEHTHJISITOPA PA30MKHYTOTO KOHTYpa HE UCIIONB3YeTCsl, IePBbIit 0510k 203 BeHTUIISITOpA
PA30MKHYTOTO KOHTYPAa MOET UCTIOIb30BATHCS ISl TOTO, YTOOBI BRITTYCKATh a3 211
OKPYKAIOIIEH CPebl, KOTOPBIN IMPOIIET Yepes3 TeriooOMeHHUK 201.

Kak oTMmeueHo BbIlle, B IPUMEPHOM BaAPHAHTE OCYIIECTBIIEHUS Ta3 OKPYKAIOLIEH CPeabl
HE CMEIIMBAETCS C IUPKYIUPYIOIINM Ta30M. [J1st kauecTBa H300paKeHUsI MOXKET OBITh BAXKHO,
YTOOBI IMPKYJIUPYIOLIHIA a3 OCTABAJICS CBOOOOHBIM OT TBEPABIX YACTHUI] U 3ATPI3HEHHIA,
MOCKOJIBKY 3TOT ras nepemMeinaercs nepen Omokom 220 uzodOpaxenus. Tak Kak ras mais
Pa30MKHYTOTO KOHTYPa MOXET COACPKATD PA3IMIHbBIC 3aTPSA3HCHUS], TPESANOYTHTCIIBHBIN
BapHUAHT OCYIIECTBICHUS JOIKEH OBITh COOTBETCTBYIOIIMM OOPA30M r€PMETHUINPOBAH, YTOOBI
MPeJOTBPALIATh CMELIMBAHUE Ta3a U3 3TUX ABYX KOHTYPOB. OHAKO 3TO HE SIBJISIETCS
HEOOXOAUMBIM, IOCKOJIBKY (PUABTPBI (JIMOO ChEMHBIE, TUOO TTIOCTOSIHHBIE) MOTYT
HCITOJTB30BATHCS A5 TOTO, UTOOBI CBOJUTH K MUHUMYMY BO3MIEHCTBUE TBEPIBIX YACTHI] U TSI
Pa30MKHYTOTO, U A1 3AMKHYTOTO KOHTYPOB.

@ur. 11 mpeacraBisieT NEPCIIEKTUBHOE U300 paKEHUE B PA3PE3e APYroro BapuaHTa
ocCyImnecTBIieHus OjToka 600 quCTIIest, TOKAa3hIBAIONIEr 0 BITyCKHOE 60 U BBITYCKHOE 65 OTBEPCTHS
ast taza 20 okpyxkaroieit cpenpl. BmyckHoe oTBepcTHe 60 MOXKET COAECPXKATh 9KPAH WUIH
burbTp (ChEMHBIN UJTU ITOCTOSIHHBIN), YTOOBI yOAISTh JIIOOBIE TBEPAbIE YACTULIBI (XOTSI 3TO
MOET HE SIBJISIThCS He00X0oauMbIM ). OauH wtu 601ee BEHTWISTOPOB 50 MOTYT UCIIOIB30BATHCS
IUTSA TOTO, 9TOOBI BTATUBATH Ta3 20 OKpyKaToIel cpeabl BO BITyCKHOE OTBepcCTie 60 U uepes
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TemiooOmeHHuK 201. B 3TOM BapuaHTe ocylecTBiIeHMs Ta3 20 OKPYyKAIOIIeH cpeabl
BTSTHBAETCS TOJIBKO depe3 TertooOMeHHuK 201, a He uepes KaKue-THOO0 MOTIOITHUTEIBHBIE
HCOOSI3aTCIIBHBIC KAHAIBI I PeOpPa. DTOT BAPUAHT OCYILICCTBIICHUS MOXKCT HCITOJIB30BATHCS,
korga 6ok 80 aucrutes: (vim OJIOK 3aaHEN MMOACBETKH) He TPeOyeT AOHMOTHUTEIBHOTO
OXMaXICHUS 11 AOTIOJIHUTENBHOTO KaHana. B kauecTBe mpuMepa, a He TOCPEACTBOM
OTPAaHUYEHUs, 3TOT BapHUaHT 600 OCYIIECTBIACHUSI MOXKET UCITOIB30BATHCS, KOTJa B KAUECTBE
Omoxa 80 uzodpaxenusi ucroib3yrorcss OLED. Kpowme Toro, sToT BapuanT 600 OCyIIeCTBICHUS
MOYET UCTIOJIB30BAThCS, KorAa 3aaHsis moacseTka KK/ He o6pasyet OOJbIIIoe KOJIMYECTBO
Temia, TOTOMY 4TO OHA HE JOJIKHA ObITh UPE3BBIUANHO SIPKOM (BO3MOYKHO, TTOTOMY U4TO OHA
HE UCIIOJIb3YETCS B YCIOBHUSIX IIPSIMOTO COJTHEUHOTO C¢BeTa). [IoMUMO 3TOT0 JaHHBII BApUAHT
OCYLLIECTBJIEHHS] MOKET UCIIOIB30BAThCS, KOraa ra3 20 OKpyXaroleil Cpeabl COOASPIKUT
TBepObIe YACTUIBI WIH 3aTPSI3HEHUS, KOTOPBIE MOTYT OBPEIUTH OUCTUIeH. B 3Tx cutyarmpsax
MOKET TTOTPeOOBATHCS OTPAHUYHBATE BO3ISHCTBUE HA MUCITIEH ra3a 20 OKPYKAIOIIEN CPEIbI.
TaxuMm 00pa3oM, B ITUX CUTyALUAX MOKET IMOTPeOOBATHCS 3aCachiBaTh ras 20 OKpyKaromwei
cpensl TOJIBKO B TeIu1ooOMeHHMK 201, a He Yepe3 Kakue-a11u00 JOMOTHUTEIbHBIC KAHATBI
OXIAXKICHUS.

B HEKOTOPBIX BapHaHTAX OCYLICCTBIICHUS Ta3 20 OKPYKAIOIISH CPEIbl MOXKET OBITH
KOHIWLUUOHUPOBAH (WX B IIPOTUBHOM CJIydae OXJIAXKAEH) TIPEXE, 9eM OH OYyAET HAITPABIICH
B TetutooOMeHHuK 201. Tlepennsisi TOBepXHOCTD 221 AUCTLIES] MOXKET UCTIONb30BaTHCS AJIsI
TOTO, YTOOBI OOPA30BHIBATE MPEAIIECTBYIONIYIO (TIEPEAHION) CTEHKY KaHaia 290 w/viu
zanmiaTh 010k 80 uzodpakeHus: 0T nospexacHuit. [IpuMepHast mepeaHsisi MOBEPXHOCTh
221 gucriest MOXKET ObITh CTEKISTHHOW. JIpyroif BapuaHT OCYIIEeCTBIICHUS IS TIepeaHel
TIOBEPXHOCTH 221 muCIIest MOXeT TMPEACTABISITE COOO0 MBe CTEKIITHHEIE TAHETTH, KOTOPBIE
U3TOTOBIIEHBI B BUE CITOUCTOM CTPYKTYPHI C HCITOTB30BAHHUEM ONTHYECKOTO Kitess. ComHeuHast
HATrpy3Ka (JIyuucTas TeIJionepeaada OT COTHIA Yepe3 IMePEaAHIOI0 ITOBEPXHOCTE 221 auctuies
MOYKET IMIPUBECTH K TEIUI00Opa30BaHuUIo B Oi1oke 80 n3obpaxenus (HampuMmep, B 61oke OLED
v ZKK/T). DTo Teruro MokeT OBITh IEPEAAHO MUPKYIHPYIOIMIEMY ra3y, B KOTOPOM 3TO TEILIO
3aTeM MOXET OBITH IePeaaHo ra3y 20 OKPYKAOILISH CPEABI U YOAISHO U3 AUCInIes. Biiok
U300PAXKEHUS MOXKET OBITH JIIOOBIM U3 cnexayromux: KK/, 610ka mia3MeHHOTO JUCTLIES,
OLED, 61oka cerousnydaromiero nmonumepa (LEP), 6510ka OpTaHHYeCKOTO
37eKTpomoMuHecueHTHOTO auctuiest (OEL) uu 6710Kka CBETOAUOAHOTO AUCTIIES.

Dwur. 12 TOKa3BIBACT IMIPUMEPHBIN BAPHAHT OCYLISCTBICHUS, B KOTOPOM IUPKYITUPYIOLITHIA
ras 400 HarHeTaeTCs MeX Oy IepeaHel IOBEPXHOCTHIO 22 1 nucmies u 610koM 80 n300paskeHus
¥ 3aTeM depe3 Terto00MeHHUK 201, 9TOOBI OTBOOUTH IO MEHBIIEH MEPE YACTh TEIIA,
MOCJIOMIEHHOTO OT Oy10Ka 80 u300pakeHus u repeaHett moBepxHocTu 221 nucruest.
Hupkymupyromuit ra3 400 MOKeT IPUBOAUTHCS B ABIKEHHE OJIOKOM 410 BEHTUIISITOPA
3aMKHYTOTO KOHTypa. TermroodMeHHuK 201 MOXKET MPUHUMATE HUPKyIupytommit ra3 400 B
OJHOM HAIIPaBJICHUHU, B TO K€ BpeMsi npuHumMas ras 310 okpy>Karoliel Cpeabl N0 CyIIECTBY
B TICPIICHAUKYJITPHOM HAIIPABJICHUH, TAK UYTO MEXAY YTUMHU ABYMS TA3aMH MOKET
OCYLLIECTBIATHCS TEIUIONEpeaaya.

B 3TOM BapuaHTe OCYIIECTBICHUST HEOOSI3ATENbHbBIN JOMOTHATENBHBIN TOTOK raza 300
OKPYXaIoIIeH Cpeabl MPUHUMAETCS YEPE3 BILyCKHOE OTBEpCTHE 350 M HATTPABASIETCS TIO KAHATY
225 nns oxJaxkaeHust 3aJHero ydactka Omoka 80 uzoopaxeHus (BO3MOXKHO, 3aTHEH
MOACBETKH). DTOT BAPUAHT OCYIIECTBIICHUS UCTIONB3YET Psig pedep 18, monoOHbIX
KOHCTPYKIIUSIM, TTOKA3aHHBIM BbIIIe HA GUr. 7 U 8. DTOT BAPHAHT OCYIIECTBIIEHUS TAKKE
KCTIOJIB3YET TETUIOTPOBOASIIYIO IIACTUHY 10, TTOAO0HYIO TeIUIOTPOBOIAIIESH TUIACTUHE,
nokazaHHo Ha dur. 7. Korga ucnosme3yeTcst 3TOT He00S13aTEIbHbIN JOTIOJTHUTEIBHBIM TOTOK
rasa 300 oxpyaromeil Cpenbl, MPEANOITHTEIIEHO, YTOOBI IPEAIISCTBYIOMAS (TIePSITHS)
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MOBepXHOCTE 500 KaHana 225 ObU1a TEIUIOTPOBOOSIIEN U TPEATOUYTHTEILHO HAXOIUIACH B
TEIJIOBOM KOHTAKTE IIO MEHBIIEH Mepe ¢ yHACTKOM (IIPEAIOUYTUTENIBHO 34 HUM YIACTKOM)
ooka 80 uzobpaxeHus. BryckHoc orepceTre 350 MOXKET IpuHUMATE 00a moToka rasza 310
1 300 OKpyKaroLIe CPEmbl, FUTH TS Kaxaoro nmotoka rasa 310 u 300 MoryT ObITh OTACIBHBIS
BILYCKHBIE OTBEPCTHSI.

IToA0OHO HEKOTOPBIM U3 PaHEe OTMMCAHHBIX BAPHAHTOB OCYIECTBIICHUS, IAPKYTUPYFOIITHI
ra3 400 Tak>xe TpOXOIUT MOBEPX IEKTPOHHBIX OJIOKOB, UTOOBI IPHHUMATE TEILIO OT 3TUX
3JIEKTPOHHBIX OJIOKOB. B 3TOM mMpuMepHOM BapuaHTE OCYIIECTBIEHUS 3JIEKTPOHHBIE OJIOKH
OBLTH pa3aeneHbl Te1o0OMeHHUKOM 201 Ha aBe rpynmsl. [lepByro Ipymmy 3MeKTPOHHBIX
010k0B 900 MOKHO PACCMATPUBATH KAK OJIOKH OOJIBIION MOIITHOCTH, K OHK MOTYT BKJIIOYATh
B ce0s1, HO HE OTPAHUYUBASICh 3TUM: MO/IYJIU TTUTAHUS, KATYIIKH UHAYKTUBHOCTH,
TpaHchOPMATOPHI U APYTrUe CBSI3aHHBIE C TUTAHUEM YyCTpOUCTBA. BTOpyIO rpymnmy
3JIEKTPOHHBIX OJTOKOB 910 MOYHO pacCMaTPUBATHh KAK MAJIOMOIIHbBIE OJIOKH, U OHH MOTYT
BKJIFOYA4ATH B Ce6ﬂ, HO HC OTPAHUYHBAACH 3TUM: ITAHCITIH CHHXPOHU3aIUU U YITPABIICHUA,
HAKOTIUTEIU HA XKECTKUX AUCKAX U APYrUe yCTPOUCTBA XPAHESHUs JaHHbBIX, BUACOKAPTHI,
MIPOTPAMMHBIE APANBEPBI, MUKPOTIPOLECCOPHI U APYIUE YIIPABIISIOINUE YCTPOUCTBA.
CriemuaaucTaM B AaHHOM 00JaCTH TEXHUKHU JOJKHO OBITh H3BECTHO, UTO HEKOTOPbBIE
WIEKTPOHHBIE OJIOKU OOJIBIION MOIITHOCTH MOTYT BBI3BIBATH B3AUMHBIEC 3JICKTPHIECKUE ITOMEXH
C APYTUMU DIEKTPOHHBIMU OJIOKAMH, KOTOPbIE MOTYT ObITh UYBCTBUTEIBHBIMH K
IEKTPUUECKUM TTOMexaM. TakuM 00pa3oM, B MOKA3AHHOM MTPUMEPHOM BAPUAHTE
OCYILECTBIICHHSI, TETUIO0OMEHHUK 201 UCIIOIB3YETCs IJIs OTACICHUA JIEKTPOHHBIX OJIOKOB
910 60s1ee HU3KOM MOIITHOCTH OT JIEKTPOHHBIX OJIOKOB 900 GOJIBIION MOILIIHOCTH, YTOOBI
TAPAHTUPOBATH MUHUMAJIFHYIO BETUUNHY B3AUMHBIX JIEKTPUIECKUX TTOMEX MeX Ty HUMH.
KpoMme TOro, HEKOTOPBIE 3JIEKTPOHHBIE OJ10KK 900 5OITBIION MOIITHOCTH, KAK U3BECTHO, TAKKE
BBIPAbATHIBAIOT TEIUIO. DTO TEIUIO MOXKET OBbITh IepeaaHo UHPKYypyroniemy rasy 400 oo
BBEICHHUS 3TOTO ra3a B TerurooOMeHHuK 201. B moka3zaHHOM IPUMEPHOM BapHaAHTE
OCYILECTBIIEHUsI ATMOC(EPHBIN BO31yX MOYKET 3aCaChIBATHCS B KauecTBe ra3a 310 okpyxaroriei
Cpensl, ¥ CYyIIECTBYET JIMITb HEOOIBINON PUCK TTOBPEKIACHUS JICKTPUIECKUX OTIOKOB 910 u
900, noTomy uTo ras 310 oxpy»kalolei cpeapl MPEeANOYTUTEILHO HUKOTA HE KOHTAKTUPYET
C 3TUMHU 3JEKTPUUECKUMU Ojiokamu. OgHako snekTpudeckue 610ku 910 u 900 OyayT
0CTaBaThCSI XOJIOAHBIMHE (TAK YK€ KaK YUCTBIMU U CYXUMU) O1arofaps monepeuyHOMY TEUSHHIO
mupkyaupyromiero rasa 400.

Cucrema OXJIaXAEHUsI, OTTMCAHHAS B JAHHOM OTIMCAHWUHU, MOXET paboTaTh HEMPEPBIBHO.
OmHaxo, ecnu TpebyeTCsl, B 3MEKTPOHHBIN IUCTIIEH MOTYT OBITh BKITFOUSHBI
TEPMOUYYBCTBUTEILHBIE YCTPOUCTBA (HE TTOKA3AHBI), UTOOBI OOHAPYKUBATH, KOTAA
TEMIICPATYPbI AOCTUTAIOT IPCABAPUTCIIEHO OIIPEACIICHHOI'O ITIOPOrOBOIO 3HAYCHUS. B TAKOM
cIydae, KOraa TEMIICpATYpa B AUCILICE JOCTHTACT IMIPESABAPUTEIIEHO OIPSACIICHHOTO 3HAYCHUS,
MO BBIOOPY MOTYT OBITh 3a1eHCTBOBAHbI PA3IMYHBIE BEHTUISITOPbI. MOTYT OBITh BBIOpaHBI
MIPEOBAPUTEIBHO OIPEACIICHHBIC TOPOTrOBhIC 3HAUCHUSI, U CUCTEMAa MOXKET OBITH BBITIOJTHEHA
€ BO3MOXHOCTBIO O0JIarONpUSITHO TTOAAEPKUBATD AUCILIIEH B IIpeaenax IpueMIeMoro
aUarra3oHa TeMmuepaTtyp. st BBIMOITHEHUS 3TOM 3a1a91 MOTYT UCTIONb30BATHCS TUTTMUIHBIE
OJIOKU TEPMOCTATOB. B Ka4eCTBE TEPMOUYBCTBUTEIBHBIX YCTPOUCTB MOT'YT UCTIOIB30BATHCS
TepMmomnapbl. CKOpPOCTh BPALICHUS PAZITHYIHBIX OJIOKOB BEHTUISITOPOB TAKXKE MOXET
U3MEHSATHCS B 3aBUCMMOCTHU OT TEMIIEPATYPBI BHYTPH AUCILIIES.

B yacTHOCTH, ClIEAYEeT OTMETUTE, YTO CYIITHOCTh U 00ObEM PACKPBITHIX BAPUAHTOB
OCYLUECTRIICHUS ITPEAYCMATPUBAIOT OXJIAKICHUE JIIOOOTO TUITA SJIEKTPOHHOTO AUCILIES.
ITocpencTBoM mmpuMepa, a He TOCPEACTBOM OTPAHUUEHUSI, BAPUAHTBI OCYILIECTBIIEHUS MOTYT
HCITOJTb30BATHCS B CBA3H C JIIOOBIM ycTpoHcTBOM U3 creayrommx: KK/ (Bcemu Tumamu),
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cBeTonznydarommmMu auoaamu (LED), opranuueckuMu cBeTousIydatommmMu auoaamu (OLED),
OUCTIIEEM C aBTO3IeKTpOoHHOM a3muccuett (FED), ceerousmyuaromumM noaumepoMm (LEP),
OPTraHUYECCKUM JICKTPOMIOMUHECHCHTHBIM auctieeM (OEL), mnasMeHHbIMI qUCILICAMUA U
JIFOOBIM APYTUM TUIIOM OVCILIES C INIOCKUM/TOHKHM 3KpaHoM. KpoMe Toro, BapuaHThI
OCYLLIECTBIECHHSI MOTYT UCTIONIB30BATHCS C AUCIICSIMU JPYTUX TUIIOB, BKITIOUAs €IIE HE
OTKPBITbIE. B 4aCTHOCTH, IPEATIONATAETCS, YTO CUCTEMA MOXET XOPOIIO TIOAXOAUTH OJIsI
WCTIOJIB30BAHUSI C OOMbIINMU XUIkoKpucTtaumnaeckumu (PKK/) aucmesmu ¢ 3aanei
noacsetkoit LED u BeICOKOU pasperaroineit cnocooHocTbio (1080i umu 1080p wiu Ootbine).
XOTs OTIMCAHHBIE B JAHHOM OTIMCAHUU BAPUAHTbBI OCYILIECTBIIEHUSI XOPOLIO MOAXOAST JJIs
HAPYXHBIX Cpel, OHU TAKXKE MOTYT OBITh TTOAXOASIIUME IJIsi BHYTPEHHUX TPUMEHCHUN
(Hanmpumep, 4151 3aBOACKUX/IIPOM3BOACTBEHHBIX CPE/l, KYPOPTOB, PA3AEBAIOK, KYXOHb, BAHHBIX
KOMHAT), B KOTOPBIX TEMITEPATYPHAS yCTOMIHUBOCTB AUCTUIES MOYKET HAXOOUTHCSI B OMTACHOCTH.

Cne,t[yeT TAKXe OTMETUTDH, UTO MHOFOO6pa3HbIe OXTa’XOJAKOIMHE KAHAJBI, KOTOPBIC
TTOKa3aHbl HA YCPTECIKAX, MOTYT 6I)ITB IIOKa3aHbI B TOPU3OHTAJIBHOM HJIH BCPTHKAJIBHOM
PacHoIOKEHUH, HO JOJIKHO OBITB SICHO, YTO IMPEAIIOIATAETCs, 9TO OHH MOTYT OBITh
PEBEPCUPOBAHBI UIIY H3MEHEHBI B 34BUCUMOCTH OT KOHKPETHOTO BAPHAHTA OCYILECTBIEHMUS.
TaxuM 00pa3oM, 3aMKHYTBIA KOHTYP MOXET TPOXOANTb TOPUIOHTAJIBHO WIN BEPTUKAIIBHO
U B HAITPABJICHUM 10 YaCOBOU CTPEJIKE WK IPOTUB YACOBOH cTpenku. Kpome Toro,
PAa30MKHYTBIH KOHTYP TAKX€ MOXET ObITh TOPU30HTAIIbHBIM WU BEPTUKATBHBIM U MOXKET
MMPOXOJUTH CJIEBA HATTPABO, CIIpaBa HAJIEBO U CBEPXY JOHU3Y WM CHU3Y AOBEPXY.

ITpu HaTUYUUK TOKA3aHHBIX U OITUCAHHBIX TPEANIOYTUTENBHBIX BAPUAHTOB OCYILECTBIICHUS,
CITeUATIMCTAM B JAHHOM 0OJIACTU TEXHUKH JOJDKHO OBITh TIOHSTHO, YTO MOTYT OBITh CETaHbI
MHOKECTBO U3MEHEHUN U MOTUMDUKAIUHN, BIUSIIONIAX HA OMMUCAHHOE U300PETEHHE U BCE ellle
OCTAIOITUXCSA B PAMKAX 0O'beMa 3asBIIEHHOTO U300peTeHus. JIOMOIHUTEBHO, MHOTHE U3
SJICMCHTOB, YKa3aHHbIX BbIIIC, MOTYT 6bITb HU3MCHCHDBI WIH 3aMCHCHBI APYTUMH 3JICMCHTAMU,
KOTOPBIC OOECIIEUNBAIOT TAKOW K€ PE3YJIBTAT H BCE €IIIe HAXOASITCS B IIPEAeIax CyLIHOCTH
3asBJIICHHOTO n300peTenust. ClieqoBaTeIbHO, U300 PETEHNE JOJDKHO OBITh OT PAHUYEHO TOJIBKO
YKa3aHHBIM 00BeMOM (POPMYITBI U300 PETCHUS.

Dopmyiia nzodpereHust

1. Cucrema oxmaxaeHusl sl 3JIEKTPOHHOTO OJ1oka 220/80 1300 pakeHUsI, UMEIOIIET O IIEPE.T
U 331, IPUYEM CUCTEMA COAECPIKUT TMEPETHIOIO TOBEPXHOCTD 221 AUCILIES, MPOCTPAHCTBEHHO
Pa3HECEHHYIO C MEPSIOM IEKTPOHHOTO O1oKka 220/80 n3zodparkenus, kanai 290,
ONPeAETICHHBIM NTPOCTPAHCTBOM MEXAY NEePEAHEN MOBEPXHOCTHIO 221 AuCIIes U IepeaoM
3JIGKTPOHHOro 00ka 220/80 uzodpakeHust, TerIo0OMeHHUK 201, HAXOISUIHIACS B Ta30BOMI
CBsI34 ¢ KaHAJIOM 290, ITPH 3TOM TEIUTIOOOMEHHHUK UMEET TIEPBIN U BTOPOM MPOXOObI AT Ta3a,
IIPUYEM IIEPBBIA ITPOXOI ISl ra3a HAXOOUTCS B TA30BOM CBSI3U ¢ KaHAIIOM 29(), IepBhIii OJI0K
202/410 BeHTUIATOPA, PACIIOIOXEHHBINA TAK, YTOOBI HATHETATDH HUPKYIUPYIoiwmit ras 210/
400 B xanai 290 u epBbIi MPOXO I Tasa, u BTopoi 0ok 203/50 BenTHIsITOPA,
PacCIONIOKEeHHBIN Tak, 49TOObI HATHETATH Ta3 211/310 okpyxaroieit cpeabl BO BTOPOM IpoXoq
IJIs Tas3a.

2. CucteMa OXJIAXIEHUs TI0 TI. 1, B KOTOPOi TerooOMeHHUK 201 mpeacTaBisieT codoit
TETIOOOMEHHHK C TTEPECEKATOIIMMHUCS] HATTPABIIEHUSIMU TTOTOKOB.

3. CucteMa OXJIaXIEHUS N0 M. 1, AOTIOJTHUTENIBHO coaepxkaluas miactuny 10,
MPOCTPAHCTBEHHO PA3HECEHHYIO C 3a0M JIEKTPOHHOTO O10Ka 220/80 u300parkeHus, BTOPOH
KaHaJ 225, onpeaeeHHbIN MPOCTPAHCTBOM MEXAY TIACTUHOM 10 U 3a10M 3JIEKTPOHHOTO
6oxa 220/80 uzobpaxenusi, U TpeTuit 610k 204 BEHTWIATOPA JOTIOIHUTEIBHO PACITONIOKEH
Tak, 4TOOBI HATHETATH Ta3 212/300 okpyskaroiieh Cpeabl BO BTOPOI kaHat 225.
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4. CucteMa OXJIAXIECHUSI 1O M. 3, JOTIOIHUTENIBHO COAePKAINASI MOOYIb TUTAHUS,
HAXOJSIITHICS B SJIEKTPUUIECKOI CBSI3H C 3JISKTPOHHBIM OokoM 220/80 n3obpaxkeHus1, U
TCILJIOOTBO 12, HaXO,E[ﬂH.II/IfICSI B TCILIOBOM KOHTAKTC C MOAYJICM ITUTAHUA U pa3MeLueHan71
BHYTPH BTOPOI'O KaHaja 225.

5. CucteMa OXJIAXIEHUS TIO TIIOOOMY U3 MIL. 3 WK 4, JOTIOJTHUTENBHO COAepKalas
MHOXECTBO pebep 18, pazMeIeHHbIX BHyTPH BTOPOTO KaHaira 225.

6. BIIOK 3JIEKTPOHHOT O AUCTIIES, COASPKAIMI 2IeKTPOHHBIN OJI0K 220/80 n300parkeHusl,
W30JIUPYIOIIYIO KOHCTPYKIUIO 9, ITPOCTPAHCTBEHHO PA3HECEHHYIO C 3JIEKTPOHHBIM OJIOKOM
220/80 nu3o00paxkeHus1, KaHAI 15/225, oTpeaeTIeHHBIN MPOCTPAHCTBOM MEXIY H3OTUPYIOIIEH
KOHCTPYKIHEN 9 ¥ 31eKTPOHHBIM 010K0M 220/80 n300paskeHusi, MOAYIIb ITUTAHUS], UMEIOIHIA
3JICKTPOHHBIC KOMIIOHEHTHI 5 Ha IIEPBOM CTOPOHE U TEILUIOOTBOA 12 HA BTOPOU CTOPOHE, IIPU
3TOM MOZYJTb MMUTAHUS IPUKPEIUIEH K U3OIUPYIOIe KOHCTPYKINH 9 TaK, UTO TEIIOOTBO
12 HaxoauTcs BHYTpH KaHana 15/225, a 3eKTPOHHBIE KOMIIOHEHTHI 5 HAXOASITCS CHAPY XU
KaHana 15/225, u BeHTrisitop 204, pacnoI0KeHHbBIA TaK, YTOOBI BTATHBATD a3 OKPYKATOIICH
cpenbl B KaHan 15/225.

7. BJIOK 3MEKTPOHHOTO AUCILIES MO M. 6, JOMOJIHUTEIBHO COAEPKAIIUNA pedpo 18,
PacCnoI0XKEHHOE BHYTPU KaHana 15/225 1 B TEMIIOBOM KOHTAKTE C U30JIUPYIOLIEH
KOHCTpYKIMEN 9.

8. BIOK 2JIEKTPOHHOTO AUCTIIES 110 M. 7, JOTIOTHUTEIIbHO COAEPKAIIHNM TOBEPXHOCTH 500,
PACTIOIOEHHYIO BHYTpY KaHama 15/225 u B TETIIOBOM KOHTAKTE C 3IEKTPOHHBIM OJIOKOM
220/80 nzobpaxxenus u pedpom 18.

9. BJIIOK 3JIEKTPOHHOTO AUCTUIES TIO JTIIOOOMY U3 TIl. 6, 7 WK 8, B KOTOPOM 3JIEKTPOHHbBIN
6ok 220/80 n300pakeHs IPENCTABISIET COOOM KUIKOK PUCTAIINYECKUN JTUCTIIEH.

10. BIOK 31eKTPOHHOTO AUCILIES TIO JTI000MY U3 MIL. 6, 7 UK 8, B KOTOPOM 3JIeKTPOHHBIH
ook 220/80 uzobpaskenus mpeacrasisier codott nucruieit OLED.

11. BIOK 31€KTPOHHOTO JUCTLIES, COOSPKAIIHMI 3JIEKTPOHHBIN 010K 220/80 n300parkeHusl,
WMETOIIHIA TIEPET U 341, TOBEPXHOCTh 500 ¢3aam 31eKTpOoHHOTO 610Ka 220/80 uzobpakeHus
¥ B TSIUIOBOM KOHTAKTE C JIEKTPOHHBIM OJIokOM 220/80 m300paxkeHus:, imtactTury 10,
MPOCTPAHCTBEHHO PA3HECEHHYIO C MOBEPXHOCTHIO SO0, nepBbIi KaHANT 225, ONIPEAcICHHbIN
MIPOCTPAHCTBOM MeXAy IIacTHHOU 10 1 moBepxHOCTHIO 500, Moays 900 mutanus,
HAXOISIIHMICS B 3IIEKTPHUECKOM CBS3U C 3NEKTPOHHBIM O10KkoM 220/80 n300pakeHus 1 B
TEILIOBOM KOHTAKTE € IUTACTUHON 10, U mepBbIii BEeHTUIATOP 204, pacoIOKEHHBIN TaK,
4TOOBI BTATUBATH I'a3 OKPYKAIOLIEH CpeAbl B IIEPBBIA KaHaT 225.

12. BIOK 3JIEKTPOHHOTO OUCILIES IT0 1. 11, JOTIONMHUTENBHO coOoepKaliuit pedpo 18,
pa3MelleHHOe BHYTPU NIePBOTo KaHasa 225 1 B TEIUIOBOM KOHTAKTe € ItacTuHoi 10 u
noBepxHOCTHIO S00.

13. BIOK 31eKTPOHHOTO AUCILICS 110 TI. 12, JOTIONTHUTEIBHO COACPKAIINI MEPEAHIOIO
MMOBEPXHOCTH 221 AuCIuIes], MPOCTPAHCTBEHHO PA3HECSHHYO C IIEPEAOM ITIEKTPOHHOTO OJIOKa
220/80 n300paxeHus, BTOpOoif KaHaJ 290, OTIpeaeIeHHBIN IIPOCTPAHCTBOM MEXY TIEpeaHet
MOBEPXHOCTHIO 221 AUCILIES U TIEPEIOM 3JIEKTPOHHOTO Ofoka 220/80 uzobpakeHusl,
TernooOmeHHUK 201, HAXOASIIMIACS B Ta30BOM CBSI3U CO BTOPBIM KaHAIIOM 290, mpruuemM
TemIo00MeHHUK 290 UMEET MEPBBIN U BTOPOR MPOXOIbI IS ra3a, IPU 3TOM MEPBbIHA TPOX0
JJIsI Ta3a HAXOAMUTCSI B TA30BOM CBSI3H CO BTOPBIM KaHanoMm 290, BTopoit BeHTuisitop 203/50,
PACHOIOKEHHBIN TaK, UTOOBI HATHEeTATh Ta3 211/310 okpyskarolrei Cpeabl BO BTOPOM ITPOXOI
IUIsI Ta3a, ¥ TpeTuit BeHTWIATOD 202/410, pacIomoKeHHbIN TaK, UTOOBI HATHETATH
nupkyaupyromuii ras 210/400 Bo BTopoit kaHain 290 u niepBbIi TPOXOa OJIs ras3a.

14. BJIOK 3I€KTPOHHOTO JUCILIES 110 JIIOO0MY U3 TIilL. 11-13, B KOTOpOM 3JIEKTPOHHBIN OJI0K
220/80 nzobpakenwus mpenacrasiser codom KK/,

Crtp.: 20

SEC et al. v. MRI
SEC Exhibit 1031.1830
IPR2023-00254



10

15

20

30

35

40

45

RU 2513043 C2

15. BJIOK 3IEKTPOHHOTO QUCILIES 110 JIIOOOMY U3 Il 11-13, B KOTOpOM 3IeKTPOHHBIN OJI0K

220/80 nzobparkenus mpeacrasisier coboit OLED.

Crp.: 21

SEC et al. v. MRI
SEC Exhibit 1031.1831
IPR2023-00254



RU 2513043 C2

our. 3

Crp.: 22

SEC et al. v. MRI
SEC Exhibit 1031.1832
IPR2023-00254



RU 2513043 C2

®ur. 5

140

16

17

o~

1

15’/

dur. 6

12/

Crp.: 23

SEC et al. v. MRI

SEC Exhibit 1031.1833

IPR2023-00254



RU 2513043 C2

Crp.: 24

SEC et al. v. MRI
SEC Exhibit 1031.1834
IPR2023-00254



RU 2513043 C2

104

200

dur. 10A

Crtp.: 25

SEC et al. v. MRI
SEC Exhibit 1031.1835
IPR2023-00254



RU 2513043 C2

A VA Ve Ve

410
/ K400

500— 221 310 SOJZZS 300 ™10 900 400 410

Crp.: 26

SEC et al. v. MRI
SEC Exhibit 1031.1836
IPR2023-00254



W 2017/152166 A1 1IN0 VA0 0 0O OO

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

\

=
(43) International Publication Date 5/)
8 September 2017 (08.09.2017)

WIPOIPCT

U D D 00 0 A 0
(10) International Publication Number

WO 2017/152166 A1l

(51) International Patent Classification:
GO2B 27/00 (2006.01) HOS5K 7/06 (2006.01)
GO02B 27/02 (2006.01) HOSK 7/20 (2006.01)

(21) International Application Number:

81)

PCT/US2017/020884

(22) International Filing Date:

6 March 2017 (06.03.2017)

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
62/303,806 4 March 2016 (04.03.2016) Us (89
(71) Applicant: MANUFACTURING RESOURCES IN-

TERNATIONAL, INC. [US/US]; 6415 Shiloh Road East,

Alpharetta, GA 30005 (US).

(72)
etta, GA 30005 (US).

74
6300 Riverside Drive, Dublin, OH 43017 (US).

Inventor: DIAZ, Marcos; 6415 Shiloh Road East, Alphar-

Agent: SMITH, Adam, J.; Standley Law Group LLP,

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA,CH, CL, CN, CO, CR, CU, CZ, DE, DJ, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN,
KP, KR, KW, KZ, LA, LC, LK, LR, LS, LU, LY, MA,
MD, ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG,
NI, NO, NZ, OM, PA, PE, PG, PH, PL, PT, QA, RO, RS,
RU, RW, SA, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY,
TH, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA,ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

[Continued on next page]
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FIG-1

(57) Abstract: A pair of electronic dis-
plays (30 and 31 ) are placed back to
back and are configured for mounting to
a vehicle. A pair of thermal plates (126
and 127) are located behind the electron-
ic displays and a pair of transparent
plates (35 and 36) are located in front of
the electronic displays. A closed loop of
air travels vertically through the space
between the electronic displays and
transparent panels and through a closed
loop plenum. An open loop of air travels
horizontally through the space between
thermal plates and the rear surface of the
electronic displays.
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COOLING SYSTEM FOR DOUBLE SIDED DISPLAY ASSEMBLY

Inventor(s): Marcos Diaz

CROSS REFERENCE TO RELATED APPLICATIONS

[0001] The application claims the benefit of US Provisional Patent Application
No. 62/303,806 filed on March 4, 2016, which is hereby incorporated by reference in
its entirety.

TECHNICAL FIELD

[0002] Embodiments of the present invention generally relate to cooling systems for
electronic displays.

BACKGROUND

[0003] Electronic displays are sometimes used in outdoor environments or other
areas where the surrounding temperatures may be high or there may be other sources
of heat such as solar loading causing the temperatures within the display to rise.
However, some portions of the display can be difficult to cool as simply ingesting
ambient air into some portions of the display can introduce dust and contaminates into
sensitive portions of the display, which can lead to premature failures.

SUMMARY OF THE INVENTIVE CONCEPT

[0004] Exemplary embodiments may comprise multiple separate flow paths for a fluid,
such as air, through an electronic display housing. At least one path may be a closed
loop and several other paths may provide open loops. The closed loop path
preferably circulates through a sealed electronics compartment as well as pass
between the electronic display(s) and a front transparent panel. A first open loop of
ambient air may pass behind the first electronic display while a second path of
ambient air may pass behind the second electronic display. In some embodiments

the open loop air also removes heat from a thermal plate having electronic
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components and in some embodiments the open loop air also removes heat from an
LED backlight (or LED display). The fans can be positioned so as to precisely control
the amount of fluid travelling through each path.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] In addition to the features mentioned above, other aspects of the present
invention will be readily apparent from the following descriptions of the drawings and
exemplary embodiments, wherein like reference numerals across the several views
refer to identical or equivalent features, and wherein:

[0006] FIGURE 1 is a front perspective view showing an exemplary embodiment of
the double sided display assembly, as well as the location for section lines A-A, B-B,
and C-C.

[0007] FIGURE 2 is a side section view of the embodiment shown in Figure 1, taken
along the section line A-A.

[0008] FIGURE 3 is a front section view of the embodiment shown in Figure 1, taken
along the section line B-B.

[0009] FIGURE 4 is a top section view of the embodiment shown in Figure 1, taken
along the section line C-C and indicating the location for Detail A.

[0010] FIGURE 5 is a detailed section view of Detail A.

[0011] FIGURE 6 is a partial exploded view of the embodiment shown in Figure 1.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENT(S)

[0012] The invention is described more fully hereinafter with reference to the
accompanying drawings, in which exemplary embodiments of the invention are
shown. This invention may, however, be embodied in many different forms and should
not be construed as limited to the exemplary embodiments set forth herein. Rather,

these embodiments are provided so that this disclosure will be thorough and
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complete, and will fully convey the scope of the invention to those skilled in the art. In
the drawings, the size and relative sizes of layers and regions may be exaggerated
for clarity.

[0013] The terminology used herein is for the purpose of describing particular
embodiments only and is not intended to be limiting of the invention. As used herein,
the singular forms "a", "an” and "the" are intended to include the plural forms as well,
unless the context clearly indicates otherwise. It will be further understood that the
terms "comprises" and/or "comprising,” when used in this specification, specify the
presence of stated features, integers, steps, operations, elements, and/ or
components, but do not preclude the presence or addition of one or more other
features, integers, steps, operations, elements, components, and/or groups thereof.
[0014] Embodiments of the invention are described herein with reference to
illustrations that are schematic illustrations of idealized embodiments (and
intermediate structures) of the invention. As such, variations from the shapes of the
illustrations as a result, for example, of manufacturing techniques and/or tolerances,
are to be expected. Thus, embodiments of the invention should not be construed as
limited to the particular shapes of regions illustrated herein but are to include
deviations in shapes that result, for example, from manufacturing.

[0015] Unless otherwise defined, all terms (including technical and scientific terms)
used herein have the same meaning as commonly understood by one of ordinary skill
in the art to which this invention belongs. It will be further understood that terms, such
as those defined in commonly used dictionaries, should be interpreted as having a
meaning that is consistent with their meaning in the context of the relevant art and will
not be interpreted in an idealized or overly formal sense unless expressly so defined

herein.
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[0016] FIGURE 1 is a front perspective view showing an exemplary embodiment of
the double sided display assembly, as well as the location for section lines A-A, B-B,
and C-C. Generally speaking, an exemplary embodiment includes two displays 30
and 31 positioned back to back and placed within a housing 25. An inlet aperture 50
accepts a flow of ambient air 60 into and through the housing 25. The ambient air 60
is preferably exhausted out of the housing 25 through the exhaust aperture 55. A
closed loop flow of circulating gas 70 travels within the housing 25 as well, but
preferably does not mix with the flow of ambient air 60 in any substantial manner.
[0017] As used herein, the term ambient air 60 simply refers to common atmospheric
air that would provide the surrounding environment for the assembly. This ambient
air 60 is known to contain a mixture of different types of gaseous elements, as well
as dust, dirt, pollen, water vapor, and other particulate. Also as used herein, the term
circulating gas 70 can refer to any gaseous matter, which might be a mixture of
different types of gases or could be a pure gaseous matter. Preferably, the circulating
gas 70 does not contain substantial amounts of dust, dirt, pollen, or other types of
particulate.

[0018] Exemplary embodiments of the present invention may be configured for
mounting to a vehicle, preferably to the roof. The housing 25 may be sized and
configured for fitting atop a vehicle roof. Further, the housing 25 may be sized and
adapted to minimize aerodynamic drag. The housing 25 may comprise a pair of feet
26 for mounting the housing 25 to the vehicle. The feet 26 may be sized and
configured to be secured to a vehicle’s roof, or to be secured to internal supports
placed on or within the vehicle. In such embodiments, the housing 25 is preferably
thin and comprises rounded corners and other features to minimize aerodynamic

drag. The housing 25 may comprise a variety of stiffening members to provide
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structural rigidity and strength to accommodate the forces caused by a moving
vehicle. Likewise, the various components of the display assembly may be configured
or comprised of a sufficiently rigid material so as to accommodate the forces caused
by a moving vehicle. Furthermore, the housing and various components of the display
assembly may be configured to withstand the forces, vibrations, and other rigors of
being mounted to a vehicle. For example, but not to serve as a limitation, the feet 26
and other components of the display assembly may comprise rubber pads or other
vibration and shock absorption devices.

[0019] As indicated in the figure, section line A-A is positioned horizontally down the
center of the assembly and cuts through the assembly vertically. Section line B-B is
oriented vertically and cuts through the assembly horizontally. Finally, section line C-
C is oriented horizontally and cuts through the assembly horizontally as well. The
section line arrows in figure 1 indicate the direction of hypothetical cut to obtain the
section view.

[0020] FIGURE 2 is a side section view of the embodiment shown in Figure 1, taken
along the section line A-A. The ambient air 60 may enter the housing 25 through the
inlet aperture 50, where it may then be directed into an entrance plenum, and pass
through one of a plurality of entrance apertures 200 which connect with the open loop
channels (described further below). The ambient air 60 is preferably pulled by one or
more fans 100, but the fans 100 could also be positioned to push the ambient air 60,
or several fans could be used for a combination of push/pull. In this particular
embodiment, the fan 100 is located near an exit plenum, where the ambient air 60 is
collected from the open loop channels by travelling through one of a plurality of exit
aperture 201, collected within the exit plenum, and directed out of the housing 25

through the exhaust aperture 55.
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[0021] As will be described further below, the entrance apertures 200 and exit
apertures 201 are in gaseous communication with a first open loop channel running
behind the electronic display 31. There is preferably another set of entrance
apertures and exit apertures on the opposite side of the assembly (not shown in this
view), which communicate with a second open loop channel running behind the
electronic display 30. The apertures 200 and 201 are preferably distributed across
the width of the electronic display 30/31 in a substantially equidistant manner from
one another. The apertures 200/201 allow the flow of ambient air 60 to pass through
the housing 25 and the open loop channels without substantially mixing with the
circulating gas 70 or entering the sealed electronics compartment 125.

[0022] A plurality of electronic components 110 are preferably placed within a sealed
electronics compartment 125 which forms a part of the closed loop for the circulating
gas 70. The electronic components 110 may comprise one or more of the following:
power modules, video player, electronic data storage, microprocessor,
satellite/wireless receiver/transmitter, and timing and control board. At least some of
the electronic components 110 may be in electrical connection with the displays 30
and 31.

[0023] One or more fans 90 may force the closed loop of circulating gas 70 over the
electronic components 110. While shown with two fans 90, this is not required.
Additionally, while shown pushing the circulating gas 70 over the electronic
components 110, this is not required as the fans 90 could also be positioned to pull
the circulating gas 70, or several fans 90 could be used in a combination push/pull of
the circulating gas 70.

[0024] FIGURE 3 is a front section view of the embodiment shown in Figure 1, taken

along the section line B-B. Here, the closed loop of circulating gas 70 can be clearly
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shown. As mentioned above, the circulating gas 70 preferably travels over the
electronic components 110 within the sealed electronics compartment 125 and then
splits to wrap around each of the displays 30 and 31. Regarding the first display 30,
a transparent panel 35 is preferably placed in front of the display 30 to define a closed
loop channel between the display 30 and the transparent panel 35 for accepting
circulating gas 70. Once the circulating gas 70 has travelled across the display 30, it
is directed back in to the sealed electronics compartment 125 to begin the closed loop
again.

[0025] Similarly, regarding the second display 31, a transparent panel 36 is preferably
placed in front of the display 31 to define a closed loop channel between the display
31 and the transparent panel 36 for accepting circulating gas 70. Once the circulating
gas 70 has travelled across the display 31, it is directed back in to the sealed
electronics compartment 125 to begin the closed loop again.

[0026] As shown, the flow of ambient air 60 is preferably split into at least two
channels, with one open loop channel travelling behind each display. Regarding
display 30, a path of ambient air 60 preferably travels between the rear surface of the
display 30 and a thermal wall 126 of the sealed electronics compartment 125.
Although not required, when using a direct LED backlit LCD as the display 30, the
ambient air 60 preferably travels between the rear surface of the LED backlight 40
and the thermal wall 126. As shown above, a plurality of electronic components 110
are preferably attached to (or near) one or both thermal walls 126 and 127. In this
way, heat from the electronic components 110 may be transferred (preferably through
conduction but some convection and radiation may occur as well) to the walls 126

and 127 and removed by the flow of ambient air 60.
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[0027] Similarly regarding display 31, a path of ambient air 60 preferably travels
between the rear surface of the display 31 and a thermal wall 127 of the sealed
electronics compartment 125. Although not required, when using a direct LED backlit
LCD as the display 31, the ambient air 60 preferably travels between the rear surface
of the LED backlight 41 and the thermal wall 127. It should be expressly noted that
although a direct LED backlit LCD is shown in these embodiments, this type of display
and its associated backlight is not necessary for every embodiment. The displays 30
and 31 could be any one of the following: plasma, OLED, LCD (direct lit or edge lit),
LED, and any type of electroluminescent polymer display.

[0028] FIGURE 4 is a top section view of the embodiment shown in Figure 1, taken
along the section line C-C and indicating the location for Detail A. In this figure, the
two channels for ambient air 60 behind each of the displays 30 and 31 can be seen.
Again, preferably the two paths of ambient air 60 can remove heat from the electronic
displays 30 and 31 as well as the electronics 110 (through the thermal walls 126 and
127).

[0029] FIGURE 5 is a detailed section view of Detail A. Once the ambient air 60 has
travelled through each of the open loop channels, it can be gathered by the exit
plenum and forced out of the display housing 25 by the fan 100.

[0030] FIGURE 6 is a partial exploded view of the embodiment shown in Figure 1.
This shows the stacking of the elements for one side of the assembly, i.e. the
components surrounding electronic display 31. The ambient air 60 is preferably
directed through the entrance apertures 200 so that it may pass between the thermal
plate 127 and the rear of the electronic display 31 (in this embodiment, the rear
surface of the LED backlight 41). Once passing through the open loop channel, the

ambient air 60 is preferably directed out of an exit aperture 201 so that it can be
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collected in the exit plenum and exhausted out of the display housing. The circulating
gas 70 generally encircles the open loop channel(s) having the ambient air 60. In
other words, the open loop ambient air 60 passes through the center of the closed
loop of circulating gas 70.

[0031] As noted above, the circulating gas 70 preferably passes over electronic
components 110, exits the sealed electronics compartment 125, travels between the
front transparent plate 36 and the front of the electronic display 31, eventually
returning to the sealed electronics compartment 125. Again it should be noted that
only one half of the embodiment is shown in this partial exploded view. Generally,
there would be a second closed loop of circulating gas 70 travelling around the
opposing display 30 and a second open loop channel for ambient air 60 passing
behind the display 30, as shown and described above.

[0032] It should also be noted that the variety of open and closed cooling loops that
are shown in the figures may be shown in a horizontal or vertical arrangement but it
is clearly contemplated that this can be reversed or changed depending on the
particular embodiment. Thus, the closed loop may run horizontally or vertically and in
a clockwise or counter-clockwise direction. Further, the open loop may also be
horizontal or vertical and can run left to right, right to left, and top to bottom, or bottom
to top.

[0033] Having shown and described a preferred embodiment of the invention, those
skilled in the art will realize that many variations and modifications may be made to
affect the described invention and still be within the scope of the claimed invention.
Additionally, many of the elements indicated above may be altered or replaced by

different elements which will provide the same result and fall within the spirit of the
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claimed invention. It is the intention, therefore, to limit the invention only as indicated

by the scope of the claims.
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CLAIMS
WHAT IS CLAIMED IS:
1. A display assembly for mounting on a vehicle comprising:

a first and second electronic display positioned back to back;

a first and second transparent panel, each positioned in front of one of the
first and second electronic displays;

an open loop pathway located between the first and second electronic
displays and configured to receive ambient air;

a closed loop pathway configured to receive circulating gas and comprising:

a first and second channel defined by the first and second transparent
panels and the first and second electronic displays, respectively,
and

a plenum located between the first and second electronic displays and

in gaseous communication with the channels; and

a housing adapted to be mounted to the roof of a vehicle, wherein the housing
and the first and second transparent panels create an enclosure
substantially surrounding the first and second electronic displays, the
open loop pathway, and the closed loop pathway;

wherein the closed loop pathway and the open loop pathway are configured to
transfer thermal energy from the circulating gas to the ambient air while
not allow the circulating gas and the ambient air to mix in any
substantial manner.

2. The display assembly of claim 1, further comprising:
a first and second thermal plate, each placed behind a rear surface of one of

the first and second electronic displays.
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3. The display assembly of claim 2, further comprising:

a number of electronic components mounted to a rear surface of at least one
of the thermal plates.

4. The display assembly of claim 2, further comprising:

a first and second open loop channel, each defined by the first and second
thermal plates and the rear surface of the first and second electronic
displays, respectively.

5. The display assembly of claim 4, wherein:
the open loop pathway comprises the first and second open loop channels.
6. The display assembly of claim 5, wherein:

the open loop pathway is configured such that ambient air travels horizontally

through the first and second open loop channels.
7. The display assembly of claim 1, wherein:

the closed loop pathway is configured such that closed loop air travels

vertically through the first and second channels and the plenum.
8. The display assembly of claim 1, wherein:

the open loop pathway further comprises:
an inlet aperture located in the housing for ingesting ambient air, and
an exhaust aperture located in the housing for exhausting ambient air.

9. The display assembly of claim 8, wherein:

the open loop pathway further comprises:

a number of entrance apertures in gaseous communication with the
inlet aperture and the first and second open loop channels, and
a number of exit apertures in gaseous communication with the first and

second open loop channels and the exhaust aperture.
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10. The display assembly of claim 5, wherein:
the closed loop pathway comprises a first and second flow wherein the first
and second flows vertically encircle the first and second electronic
display, respectively.
11. The display assembly of claim 10, wherein:
the first and second open loop channels pass through the middle of the first
and second flows.
12. The display assembly of claim 1, further comprising:
at least one open loop fan placed within the open loop pathway and
configured to propel ambient air through the open loop pathway.
13. The display assembly of claim 1, further comprising:
at least one closed loop fan placed with the closed loop pathway and
configured to propel circulating gas through the closed loop pathway.
14. A display assembly for mounting on a vehicle comprising:
a pair of electronic displays placed back to back and having a front and a rear
surface;
a pair of transparent panels, each positioned in front of the front surface of
one the electronic displays;
a pair of closed loop channels, each located between one of the transparent
panels and one of the electronic displays;
a pair of thermal plates, each positioned behind the rear surface of one of the
electronic displays;

a pair of open loop channels, each located between one of the thermal plates
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and the rear surface of one of the electronic displays, wherein the open
loop channels are configured to allow ambient air to pass horizontally
therethrough; and
a closed loop plenum defined by the pair of thermal plates, wherein the closed
loop plenum is in gaseous communication with the pair of closed loop
channels;
wherein the closed loop channels and the closed loop plenum are configured
to allow circulating gas to pass vertically therethrough.
15. The display assembly of claim 14, further comprising:
a number of electronic components mounted to a rear surface of at least one
of the thermal plates.
16. The display assembly of claim 14, further comprising:
a pair of closed loop fans spaced apart and configured to propel circulating
gas through the closed loop plenum and the closed loop channels.
17. The display assembly of claim 14, further comprising:
an open loop fan positioned to propel ambient air through the open loop
channels.
18. The display assembly of claim 14, further comprising:
a housing adapted to be mounted to the roof of a vehicle.
19. A display assembly for mounting on a vehicle comprising:
a pair of electronic displays placed back to back, the space between the
electronic displays defining a gap;
a housing configured to surround the electronic displays and be mounted to

the roof of the vehicle;
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a closed loop pathway that surrounds each of said electronic displays and
travels through the gap; and
a pair of open loop pathways that travel through the gap;
wherein the open loop pathways and the closed loop pathway do not
intersect.
20. The display assembly of claim 19, further comprising:
a pair of thermal plates located between the electronic displays and

separating the open loop pathways from the closed loop pathway.
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cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other
means

“P” document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

oy

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art
“&” document member of the same patent family

Date of the actual completion of the international search

21 June 2017 (21.06.2017)

Date of mailing of the international search report

Name and mailing address of the ISA/

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. §71-273-8300

Authorized officer
Shane Thomas

PCT Helpdesk: 571-272-4300
PCT OSP: 571-272-7774
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US17/20884

Box No. I1 Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. I:l Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found muitiple inventions in this international application, as follows:
Group |: Claims 1-13, 19, & 20: Group iI: Claims 14-18

-***-Continued within extra sheet-***-

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. I:‘ As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. % No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

1-13 & 19-20

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

0o

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)
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INTERNATIONAL SEARCH REPORT International application No.

PCT/US17/20884

wew

-Continued from Box No. lll - Observations where unity of invention is lacking-***-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fee must be paid.

Group I: Claims 1-13, 19, & 20 appear to be directed towards at least a housing for an electronic display.
Group lI: Claims 14-18 appear to be directed towards a pair of thermal plates.

The inventions listed as Groups | & Il do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features.

The special technical features of Group | are at least a housing adapted to be mounted to the roof of a vehicle, wherein the housing and
the first and second transparent panels create an enclosure substantially surrounding the first and second electronic displays, the open
loop pathway, and the closed loop pathway; wherein the closed loop pathway and the open loop pathway are configured to transfer
thermal energy from the circulating gas to the ambient air while not allow the circulating gas and the ambient air to mix in any substantial
manner, which are not present in Group |I.

The special technical features of Group |! are at least a pair of thermal plates, each positioned behind the rear surface of one of the
electronic displays; a pair of open loop channels, each located between one of the thermal plates and the rear surface of one of the
electronic displays, wherein the open loop channels are configured to allow ambient air to pass horizontally therethrough; and a closed
loop plenum defined by the pair of thermal plates, wherein the closed loop plenum is in gaseous communication with the pair of closed
loop channels; wherein the closed loop channels and the closed loop plenum are configured to allow circulating gas to pass vertically
therethrough, which are not present in Group I.

The common technical features of Groups | and Il are a first and second electronic display positioned back to back; a first and second
transparent panel, each positioned in front of one of the first and second electronic displays; an open loop pathway located between the
first and second electronic displays and configured to receive ambient air; a closed loop pathway configured to receive circulating gas
and comprising: a first and second channel defined by the first and second transparent panels and the first and second electronic
displays, respectively, and a plenum located between the first and second electronic displays and in gaseous communication with the
channels

US 2011/0085301 A1 (DUNN) discloses a first and second electronic display positioned back to back (dual electronic image assembly
that are back to back; title, abstract); a first and second transparent panel, each positioned in front of one of the first and second
electronic displays (illustrated figure 2A); an open loop pathway located between the first and second electronic displays and configured
to receive ambient air (illustrated figure 2B); a closed loop pathway configured to receive circulating gas and comprising: a first and
second channel defined by the first and second transparent panels and the first and second electronic displays (closed loop pathway
configured to receive circulating gas and comprises left and right channels defined by the panels; figure 3C), respectively, and a plenum
located between the first and second electronic displays and in gaseous communication with the channels (illustrated at 300 in figure
3C).

Since the common technical features were previously disclosed by DUNN, they are not special and groups | & I lack unity.

Form PCT/ISA/210 (extra sheet) (January 2015)
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The sxemplary embodiments hersin comprise a back 0 back slectronic display
assembly having a first display assembly positioned back o back with a second display
assembly. A plenum is preferably positionad in betweaer the first and second display
assamblias with a first gap defined batwean the plenum and the first display assembly
and a second gap defined between the plenum and the second display assembly. A fan
is preferably positioned {o force alr through the first and second gaps. A plenum fan
may be used o circulate air arocund the plenum. Preferably, the second display
assembly can move relative o the first display assembily {0 provide access o the
interior of the plenum.
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The axemplary embodiments harein T
provide an electronic display assembly MR
having an elecironic display surroundsd &

by a front pansl and a housing. An &
ingestion gap may be placed near & !
portiorn of the perimeter of the front panel
while an exhaustion gap may be placed
rRaEr an opposing portion of the perimetsr
of the front pansl A buffer zons may be
daefined between the ingastion gap and
the exhaustion gap. Afan may be a0
positioned to draw open loop fluid into the
ingestion gap, through a channel behind
the electronic display, and out of the
axhaustion gap. This fan may also draw
open loop Huid through an optional heat
exchangsr. A circudating fan may force
circulating air through an optional heat
gxchanger.
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CLAIMS

[Claims]

[Claim 1]A liquid crystal condensator of a liquid crystal projector characterized by comprising the following.
A liquid crystal panel.

A container of an encapsulated type which stored this liquid crystal panel and with which it filled up with a
refrigerant.

A fan which can provide in this container and circulates through ** and a refrigerant.

A thermoelectric-cooling unit using a Peltier effect which is provided by one side face of a container and
performs heat exchange with a refrigerant and the open air.
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* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not
reflect the original precisely.

2.***% shows the word which can not be translated.

3.In the drawings, any words are not translated.

DETAILED DESCRIPTION

[Detailed explanation of the device]

[0001]

[Industrial Application]

This design is related with the cooling system of the projection type display which used the liquid crystal
display panel.

[0002]

[Description of the Prior Art]

Temperature rise is caused, in order to absorb the part and to change to heat, when the light emitted from the
light source in the liquid crystal projector passes a polarizing plate and a liquid crystal panel.

thereby -- degradation of a polarizing plate and operation of a liquid crystal panel, or it breaks and
HRKAARKAKAKK 2GS,

[0003]

In order to prevent this, the air system which adopts in a housing the open air which is one of the prior arts is
used, but an air filter is needed in order to avoid that the garbage mixed with the open air in this case adheres
to a liquid crystal panel etc. Although mixing of a great portion of garbage is avoidable with this air filter,
microparticulate garbage, for example, smoke, dust, etc. of a cigarette, can hardly be caught, although based
also on the relation between the collection performance of an air filter, and pressure loss. Suction of the open
air becomes difficult, as a result, internal temperature rise is caused, and parts break, or the air filter to which
a great portion of garbage was made to adhere causes ignition.

[0004]

As measures against adhesion, such as smoke of such a cigarette, and dust, stir an internal gas with a
circulating fan by making the case of a liquid crystal projector into sealed structure, and. Radiate heat from the
cooling system which provided besides the case the heat which occurred with the light source via the
endothermic body and conductor which were provided to the light source periphery, or. Immersing [ (for
example, a JP H2 - 130542A), a liquid crystal panel, and a polarizing plate ]-in Paris Rex glass containers etc,
with which cooling fluid, such as ethylene glycol aqueous solution, was filled up idea ***¥*¥** (for example,
IP,63-67979,A, a JP H1 - 302386A). [0005]

As a cooling system of a liquid crystal panel, the cooling system by refrigerants, such as Freon and water, is
stuck to a liquid crystal panel, Circulate this refrigerant with a fluid pump, or compress with a compressor, and
radiate heat from a radiator, or. Space surrounded with (for example, JP,1-159684,A and the No. 1-314287
gazette), the liquid crystal panel, the condenser, and the radiator is filled up with the cooling fluid consisting of
ethylene glycol, glycerin, etc., Cool this radiator with a cooling fan (for example, JP,2-204682,A, the No. 91716
[ three to ] gazette), or, Attach to the side surface of the cooling container which sealed the liquid crystal panel
and the refrigerant, and it connects a plurality of liquid crystal display units [ **** / (for example, JP H1 -
92635U) / cooling this refrigerant by the electronic cooling element using a Peltier effect ] to air supply and an
exhaust duct, A heat pipe type heat exchanger and an air blower are provided to this air supply and the upper
and lower sides of an exhaust duct, and it considers cooling the liquid crystal panel of a liquid crystal display
unit (for example, JP,63-271490,A, the No. 271491 [ 63 to ] gazette).

[0006]

[Problem(s) to be Solved by the Device]

In order to solve each problem by the garbage of the liquid crystal projector which added the air filter in the
above-mentioned, the open air is not adopted to a housing but a liquid crystal projector with the condensator
which performs only a heat transfer is provided with the open air.

[0007]

[Means for solving problem]

Therefore, the container of the encapsulated type which stored a liquid crystal panel and this liquid crystal
panel and with which it filled up with the refrigerant in order that this design might achieve the above-
mentioned object, It has a thermoelectric-cooling unit using the Peltier effect which is provided by the fan
which is provided in this container and circulates through a refrigerant, and the one side face of a container,
and performs heat exchange with a refrigerant and the open air.

[0008]

[Working example]

Fig.1 and Fig.2 show the Example of the liquid crystal condensator in a liquid crystal projector.

In Fig.1, the refrigeration unit 9 which consists of the endothermic fin 3, the radiation fin 4, and the
thermoelectric-cooling unit 5 was attached to the box 10 which secured the optical path systems of light with
the condenser 1 and the polarizing plate 2. The medium 7 in a box is circulated with the fan 6, and after
making the heat which occurred in the liquid crystal panel 8 and the polarizing plate 2 transmit to the medium
7, the refrigeration unit 9 performs an endothermic and heat dissipation to outside.

Fig.2 is the figure at the time of seeing Fig.1 from a transverse plane.

[0009]

[Effect of the Device]

Since this design is a condensator which does not adopt the open air like the cooling system of the
conventional liquid crystal projector as described above, there are no worries about problems, such as loading
of the garbage of an air filter and mixing of microparticulate garbage.
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* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not
reflect the original precisely.

2.***% shows the word which can not be translated.

3.In the drawings, any words are not translated.

DESCRIPTION OF DRAWINGS

[Brief Description of the Drawings]

A [FIG. 1] It is an abbreviated cross sectional view showing the Example of this design.
A [FIG. 2] It is the abbreviated cross sectional view concerning Fig.1 seen from the transverse plane.
[Explanations of letters or numerals]

1 Condenser

2 Polarizing plate

3 Endothermic fin

4 Radiation fin

5 Electronic cooling element

6 Fan

7 Medium

8 Liquid crystal panel

9 Refrigeration unit

10 Box

11 Partition plate
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LIGUID CRYSTAL DISPLAY DEVICE
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- cooperative:
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Priority number JP19950111905 19950510
(s):

Abstract of JPHOB308301 {A)

PURPOSE: To provide a liquid orysial display device which is small in size, is shortin
viewing distance, is light in weight and is preferably hardly affectad by reflection of
axternai light, ete. CONSTITUTION: A fiquid orystal display having opposed two faces
is Hustrated as the liquid crystal display device. The houid orystal display having the
opposed bwo faces is constituted by disposing a front surface liquid orystal display
device 110 and rear surface liguid crystal display device 120 respectively having plural
Hquid crystal display devices back {o back in such a manner that the display cortents
are visibie from both opposite sides and disposing back lights 113, 123 for making
paralie! beams incident on the respeactive ligquid orystal display parts betwesn these
liquid orystal display parts. More preferably, the liquid crystal display device s providad
with cooling means consisting of radiating fins 114, 124 and a cooling fan 22 for cooling
the heat released from thess back light means.

https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&ND=3&adjacent=true&locale=en EP&FT=D...  12/6/2017
SEC et al. v. MRI
SEC Exhibit 1031.1926
[PR2023-00254



(19) AARERFHT (JP)

A BBYSESFAIEHE W

AD R HEAMES

R¢BHE8 — 305301

43)NBE FERE84E(1996)11H22H

(51)Int.CL® BREE  TREREERS FI Heiff 2R Er
GO9F 9/40 303 7426—5H GO9F 9/40 303
F21V 8/00 F21V 8/00 D
GO2F 1/1335 530 GO2Z2F 1/1335 530
GOO9F 9/00 304 7426 —5H GO9F 9/00 304B
336 7426—5H 336F
EEHK AR #REOEIL OL (& 8 )
21) HEmES KR — 111905 (71) HEEA 000002185
v —#Rett
(22) (A IERE T 4E(1995) 5 A108 REERANIEILS)I1 6 TH 7 #3B5
(72)FHEFE LH EAR
HERRIEKALSI 6 TH 7 83%B8 V=
—kk sty
TORBA Bt (kB @A
G4) [RUIOHAH] WRITREER
(57 [E4y] ic
(BEfy]  NEIC, BREEREAES . BET, Il 12c\ 123 124 114 113 /110
Ik, MO EOMEBEL ZIHI S WRRTEE LY — M
Hettd 4.,
(k] WeFoREE L LT 23 MinfRnsEx
R 4. 2 R EEL . ST AT O HEESE - e EBRA
IPSFSRMEPEHIETE 2 L i o abdic. #h#F
NEBOTRTR T/ 54 A,k F ¥ A RMERMITNER 1
1CEEERATFTEE 1 2 CEIERL . LR 121 Y m
RO I T RSP A S o 7 U,

Ny Z7541r113, 123%AEERLTWE, IF#EIC
. N 754 FFEPLRESRAEHENHTS . K
74114, 1 24BL00HITZ » 2 220567%5
WHFRERITS.

SEC et al. v. MRI
SEC Exhibit 1031.1927
IPR2023-00254



UReETEEROOFEF ]

(GERIE1 ] M3 2O S FRNESHE TS
L5 R ELEIC. FREIEROTENTORT 75
2EFTLE 1B IUE2DOESFOREFEERL .
IS TALFERI OB F L E O IR E R A
BEE 58y 754 FFREREPEEE LSRR .
(GERIE2 ] ®iEt/ S v 7 74 FFEHL.

B OWLFOREEE (2T TR ST A1 0Ny o
FAREL
B2OTRFToREEICMITCOEEET A28 200Ny 2
F4 bk EEHTLERE DROmLFRTRES.
(GERIE3] frEd Ny 2 54 FRE L RIS A%
HHIT BEHITFEE 4 %5 RTE 2 SR E Ol oR
B,

(GE:R1E4 ] FrsdmAIFRIL.

B1o/Ny 2 T4 HOUWRNHE LM 5 HICESE L7258
1DFHI 7 4 >k

B2\ 2 74 S ORETHE L3 2 BlcEEE L 72E
2OEHI T 1 >k
ZNHELBIUBE2OEHIT « 2 HIT 518HI 7 7
Ve R ETLEREITHOWLICREE.

(5RKIES ] BiEt/ Sy 7 74 FFEHL.

81 DAEFoREEDB LU 2O FoREEOMEHEI
EHC e E AT A HEOS 75 A N EHETLERE
1 SeER DTN REEE

[35RIE6 ] Hisd/Nv 2 54 F T L BESRA %
WHIT B i HIR R B Bk R S iR o Fo
B,

(G5:RTE7 ] BistHHITBHERE /Ny 7 51 R REB X
LEORIERGHT 2 7 7 20T 5 3#R0E 6 So# i
MFORIEE.,

(F5RKTE8 ] LT EEDAF WP HIRESTEETE
2r S5z, FhEh, SMNEICRERSES TS . FONHE
{ZFRMEGIER 2 A& W7 . B FERERICE R
WRRTORT /A A5 F T HREESFTEEL 4 M#5%
b,
A RMEHFOREED F N ZFROERIZI Ny 7 54
FEAS AR Ny 2 T A BRI TSR
[

(G&:RIE O] FTAHRED G H»LFITRNEPBER
TEL LI, Fhei, M RERGSIRE. 29
P (2 FRETHHE % 4G b . SEiRaForaic 8
DIFORTINA A2 HT 5 RAMRGLFOREEE 23R
PRI E D 63T

6 DRI EEBEND FNEFNDOEmIT NNy 7 T4
FEAZeHMELEDIN Y 7 T A PR TNEORE
®,

(6KTE 1 O] Fisdsr HEDMIEISIHH 7 7 > % 5%,
BIEEIL iR R 2 28 Sy & 35 1T

HIECE AT 7 7 oo Egiz L - CHIECHIEE S Stk — o

{(2)

FHFE8—305301

e SBREABAL | F— O & s 4wl
DI S ZER E PR S 5 5ERIE O SR SRS
[

[F5:RIE 1 1] #hFh, SMRICRERST TG, 70
PAITED G SRR IEER % $2 &t | SR IORAR IS
DWRICR T NA 22 H T 5 RATGFSTEE & 550
BB WISESLERE L BT 5 X 51258,
FRENORMIEISREBED Z WL ENOEMmMIZ/N Y 7
F4 NEHESEN Y 254 R ERITENEORE
&,

[ FEEHOEMNZe 3 ]

[0001]

(B2 L OFIFE ] ARPIESFREEICET 24
DTHD BT, 2HMP EomEPS 1 03RS
FORPE % [FRFC BEEVTHEc 2 IS EOREeE . $72
i3, k. EREf SO mEEE L E 9 4 Sk
R T v RO

[0002]

[fEkonEfli] 72k 21, TVRBLAFAHLWIT
VERRAZ LB WT ., B2 5 (IEICE > TWAEERD
SRS PRI E DM 2 /2 R ERU R e
FRIVEEFEH L. BHE. TVHRRESZL ZicBwT
2. FREhoaBEREEON (£538) IO CR
T#RFREE (CRTT2Y) 2 TVENMICEII/RWE
FTMEL . o EEsicHEFEosEE RO
RAEDITHEICT: 57 WX S IINEL . 3mSR+
NFNOVNEC R TFOREEICHTERM S LTV 2 0iE
FRRTELLIHIZLTWS,

[0003]

(R L5 S 288E] LarLlahs, ok
3o, SEIEEOSITNEC R TFOREE
BAE PR L 7B A L Ao s Wit vwdp s | iR
FRTIZZ vy, 2 CRTHRAEEDHEMEIZHRR SN
P, RHZ 2 ICELEE S U8 ET 7% & ooRgEAz: B
LOBEREAH 2L B 2w (HELIE\W) |, 207
¥. CRTIRREEDHEEICGERIK A %720 . BEiF
B LOWPC R TIoREEOETE I ERA DiAZ 2
WE S IZCRTHRAEBEOHEREOES LRET R4 LD
FxnTR, WL HEPCVEIC S, FRTLT VIR
B2 EIBWUMRCHEBZSEWr S . ToREHCLD
SIS SIIFTNEP LIS WEBER RS,
[0004] 2L S ELBRTAERLLT, 72k
2. s Rofi@Ee . EHROCRTRRE
B FRFNOSEIEE RS L OICEET S L
FZ 5605 (CRTRFEEREHWEZHTRR) . L
L7 s | CRTRREESEATS R 57060,
DCRTIREERX ZDOL I ICEET S &£ CRTIRE
BROSDLEMPREL L WIRERHL . 72k
AU, BEBERE LT A7 s AL EiIZBWT . 5E
BRFON 23 57200 C R TFREE % 2 o%th&bht

SEC et al. v. MRI
SEC Exhibit 1031.1928
IPR2023-00254



CHER L72EE 2 ELTL . 1ADCRTHR EEEH
HWOBEITELFR VS 2HDCR TRREEDEFHTEE
PRE LS, MAT, RO L URREO# S
LIRE CRTEES S H HEEIRE LR L T E % 7R5
WEIB D . ZOMER. H0$5H 2 AD(E T L ERR
—EERTLE S, 2D CRTHREEEZEYED
Wiz¥ 5 L. CRTHRREE H RO &6 5 FEHE - HHREE
At DEEHEREP RS <L | 25T REbEICL T2
BZEHIRT % L 0D BinRiZER S w, 3720 CR
TFRTREEIENPSL . 2HDCRTREEZHRET
HEMEE LD LW ERILEEL L. 51T,
FDE S ETL . Bl L /CEEC 5 R K
oM S LT, RS NEFREE L TR T
5.

(0005] Haid. Bl 72mFRIzmeg T, sk
F7efor (ZHERR) OBEELHTETWES, 2Dk
DA EICIE. CRTRFEREEZAWSED L L7z
BRE. 2% D BATEOKRE 3 LEETERORS | B2
DED | R RO M —BEEICL D |
CRTFoREEE AWeSHEFORIREMCEE TH
%,
(0006 ] FRHFDEHMIL., FERLAZCRTHRRIEE
FZHIORI I ZEETTRICHTT S Lz 2 E L
HEDOEMEEFHRL . FHNLGE2DZWISRE/2E32
HRFCRP TR FOoREE R Rt T 5 Z L i2h 5.

(D007]

(GRREE 2 fRHe S 2 /20 DOFER ] AABlCEWTIE . &R
FHCERATE TEEL . BEERELES . BEOWMLR
TEEE . HZIGL CllAEbY T ZEF R Z21EE
HRFERAT e R E 2 KT % .

({00 0 8] AAHDFTFREEDLHATD 1 &
LT 2 A Mo E DS EId . 59 &y Ol
PLFORAEPRIRTE 3 L) B hEbEE, theE
NEBOESFOR TN A2 HT LML BLUH 2 D)
FREOTRER ZBLER L . ZH LTRSS ERO R T ehd
TEARFTER IR A S B /Ny 2 54 FFRERFRT
L, Ny 754 FERIZ. (a) 81 OfdFeREEC
T TREFETEHELIDNy 754 b & B2DMA
FoREBICMIT TR GE T 220Ny 791 ML &
HLTLEIWL ., (b) 1 OEGFSREES LUH2
DTSRI E O WA 180 TR A9 5 HED 3y
794 FEFLTL X, IHECE Y 7254 S TR
LIRS N LEE I L HIFRERITS .

{00 0 9] ARHDFNFRFEED L TR MMDE]
& LT AH MBSl FFEGD4AHm
PHFORNEPHIRTE S X Dz, 2hveih, SMEIZER
HHEShFORET . £ ONEICREHHEHAR 2 A &3
7z, RAIERRTERICEROW AR TN A2 F T LR
s RRE 2 4#5% 0T . 4lOREMMILFREED
FNEROEEIZ/N Y 7 54 b Eiclid4 i@y 2

{3)

FHFE8—305301

T4 MERITS.

(001 0] FAARHDFEHFRIRED L HIRFORD 1 #1]
& LT 6o MR EENEGEIL. FTAGREDNO
FHEpLFoRNEPRRTE L L H 2, 2heh, S|
ICRITESFORER . £ DN R AHHEAR % A&
2. FHAESRICEROBRRICR TN AR HTLHE
HEAIRREL Y EEHERT S L oo #llikir. ©
MORIHLFCTIEE D 2N OEmIZ/N Y 754 b
FrzldoMdbEDINy 774 FEEITS.

({001 1] AFRPFDERFTEEDZ HIFTROMD
& LTI R ForEEE S AL 2hoeie, Shm
ICRMITLFORER . £ DN REHHER % #2455
2. FRATEICEROWRETR T M AR AT AR
R EE & S B®H & VI ERE % 189
5 kD2, TN ENORMPLFTREED TILER
DEMEZ/Ny 7 T4 b g Oy 2 T4 MEFRT
5.

[0012]

(TR ] 84T &~ s < HRERREREO L iSRoT
FELMAGHOETHRTL I ICED . ~FE/NE%
ZWAOR 72 2 MR TR T BRI LR IR E B
TED ., MEFTTREDZHEOEME IS, TR, [
UBRR (Eiff) AR MREEHRTTE . TRHD
W% 2 HEP HBEETE S,

(001 3] HFREEEZRESELE. Ny 2 T4
FOBREMAT D ZETESER T EEDWRE LRI 5D
T, WHFRTENSEHTS .

[0014]

{ SEhtE ]

205 1 S« 2R T (MERER ) TR

AHMOPE AR TREEE DR 1 HhiFle LT, M1 ~H5
FZIRL T, 2 (MRS ) ReafonmENRER
FRICOWTHNE . 20 2 s For B L S
FORHELCRRED 1 fITH 5 . 2113 2 T EaEdhR
TREEOHERRETSH D . H21 3B 1Lz 2m
I TERERER T ESE DN 1 DrRITEETH D . B3

1 (X L 7z 2 T i a3 & s 2 o0 fiFim
THN . FAER 1 B L 72 2 HA iR e oS E.0)
FE3ONEMERTH D . B5IEE 1B L7z 2
MR FCRIRE R 4 ONIRIEETH S . B 1 (SRR
Lzk 5z, 2T EhForeEE 113, ForEsRE
#HAm (8 1 oknm) ZiEmL T4 REEMFREE

(B1OWlFRTIEE) 11 . BIU. ForEPAEEHR
i (FE2 ok 2L T\ 5 B IRRE

(BB2OWMMTTRIEE) 1242634, 2F D, 2@y
MO RIEE 113, RETEIORIRE 1 1 & BT,
FordmE 1 2 L ERE DR L TERT STy
5.

(0015] B2%&ZWLT. 3 1 BRED 2 Wi 7Sk
FOREEE 1 AoV 35 1 TRRESD 2 TN IS,

SEC et al. v. MRI
SEC Exhibit 1031.1929
IPR2023-00254



FoREE 1 Al FonESREES (B10km) %
F T VSRRSO ERE (O 1 DldbfrEE=E ) 1
1A, BXU., ®orEVFEEEAM (B20KM) &M
W EHEAFRNEER (B20MamTonEE) 12
AZEFTSH, RETNFEREE 1 1 Al BHOWRR
SRTINA AT B 7 ZRIZERNT S AUT 0 BRI
wahl 1 1. BIEOEAMRREIZETE L RIS,
11 1 FDHERFER TN R OB % #1119 2 R HIH
HIR1 1 2. REENFORE 1 1 1| TRt ot
H9 2 RETGLTR S/ Ny 72 94 B 1 1 345BROMN
LHEERSNTWA, ZORMELFOREER 1 1 AlcB0
T, REHIHER 1 1 2{CEn3 - fHIEEC XD
FKEMWaRTFoRGE 1 1 1 OB DWETT T34 ADIE
HEALL TREMGSETOREH/Sy 774 M1 135260
KEEERREE I DEERE L 0 5 Z LT E DFRAE
AZEbT A, B TEEL 2AL | BARC,. R
HilmForEE 1 1AXRIUFRELTWE, 2F 9,
HERMNFOREER 1 2 Ald. BROBESIORT A 258
ThYU 2 2RICET ST WA EMGSSR TS 2 1.
HEHIHFAR 1 2 2. EEESRSE L 2 1 icmihTF
% B2 IS FoREH NNy 72 514 1 2 3778
BRI < BRI TWE, ZTOEMERISREE 1 2
AlZBWT L | REMRAFORIER 1 1 A MR, EH
FIEAR 1 2 2 CHn S A RE R L D EmELIer
1 2 1 OEEOESTOR T INA 2D BEZELS 45
NTEmMBERE RNy 7 94 M1 2 3056000 %%
HIRRE F /I BEEREE L e B T kT X D RRNESZEL
T4, REMLE TNy 754 M1 1 3BL0ER
MR/ Ny 2 54 1 2 3138, 5
A < FATR R ST TTRE BB Aok 2. W
FAT & HFROM G S TEREINT WS,

(00 16] RERMNFTEE 1 1 ADORMIESLR TS
11 12HRrTA2ME (EREITEE) L. Emisy
ForEE 1 2 ADEMESFORE 1 2 1 IR T 5 NE
Lid. REHIEER 1 1 2.\O8I#EES5 X U EmH
TR 1 2 2AOFESIRTET 545, 2 X MiRaR
TREE 1 AORE., FHERICIGUTREAETL Ln
L. B2ARETLIN, REGRRTIEEL 1ABX
VEERLRREE 1 2 AZFFRETESERN, L
7R . REENLFTRESE 1 1 AL EmEiTrEE
1 2AL2EFELEICHELTLEROESIIELST
HL. CRTHRREEZ 2T &L ICEEE LSS
ZIbEEd 5 & . M, B3AE<ES, AT, #HilaR
TREEE WSS E . IROIEFORREN P < iR
SR & ARIOIR & TOFEREPE T L L, §E-> T,
Fek AU, 2EHNETELTFERER 1 AR A T 1 AUZTEH
L7zigé . B % 2 A\ofFol@iE< s,
7z, 2@ MRS EE 1 AOERIT. 2HDOCRT
FOREEREITEAICIERT A L ERSHEER
%, 25 2T MRS FoREEE 1 AIZRIAORS 7 X

{(4)

FHFE8—305301

ST LT, CRTRREEIT Y DFBEEZ0\0,
[001 7] X3 %0 TH 2 BHED 2 R R hR
TREEE 1 BIZ oW A, 55 2 JERED 2 N TR sRTR
TREEE 1 Bld, For@AARESRSF W (81 oKkm) &M
W WA RERSFOREE (01 OfifdoriEE) 11
B. FREAEESR W (FE200hMu) 2HWTWAE
EHiGForEE (B20MRFTrREE) 1 2B, BX
v HERN Y 7S R 21 2FHT A, HB2BRED 2
M FoRIEE 1 Bld. &5 1 BRED 2 W fiiadords
Bl ARBITARERSFSHA/ Ny 77411138
JUEmRLRREH NNy 254 R 1 23% 58Sy
754212270 THS, BNy Z7IA4 R 2
1 PRERGST TS 1 1B EmRLSETHL 21
DM PATEER 95, Ny 754 2 114,
FRFNFORTHE Ny 7294 111 3B X UEmRLE
RNy 294 1 23 LR fmFELA
FATYCE BHETREZCHREATEL. 7ok 208 BT 2o
FROMEG L S TEBINT WS, RETELFOREER 1
1 AB IV EAERGATONER 1 2 ADEHES LUFIS
13, BB 1 BREOD 2 STt E 1 AL FAHTH
L, 7220 H2EEO 2 MEORIEE 1 Bl
F 2R L REAfRsSERmES ANy 274 1138 %
EEESFORE/ Ny 2 54 B 1 23122 T 1 #odt
BN 254 R 21 EHWTWEDT, 20y, &R
BES 2D MR REE 1 AL DLE > T,
[0018] X4 2L 753 IBED 2 M MiRsmhER
TREEE 1 CLzoWGERNR S, 53 RED 2 DA LR
REEE 1 Cld. 2 (CBIAR L7258 2 BRE 2 TR [H)#Esh
ForEE 1 ARBHIT A2EHTFRARIILOTHS.
REMNFOREE 1 1 AL HmMRNFREE1 2AL %
BESYS L. REWNFORTH Ay 2541113,
EERSERER N Y 7 94 b 1 2 30t TR
MEHHEER 1 1 28 L URERLFREL 1 1. EEH
PEMT 1 2 28 FOVERRGIORET 1 2 1 89 5,
F T, B 3BHED 2 WX MR AR ToREE 1 Cld, &R
WFors ANy 2794 113 2# 7 s> 114%
FP-RMAALITREE 1 1 C L | LSRN
v Z? T4 1 23ITRET 1 > 1 24 %RV BT
FOREE 1 2CE MM ETHEL., g 12114
LHENT 4 1 24D TERICHE 7 722 2% 3ITT.
BT 211483y 1 1 240007 58K
TS RcmiFCREML | SRy RmRaAToN S
Ny 754 11 3BLUVEMENSNSORTH Ny 254
M1 23%BHL T, 2EANFLTFTRER 1 C2fRy
BT 2DEFFIELTWA, 2% 0 ZOfITiE, HH
FES. FET 42114, BT 121 24810
H7 72 2TRBRINT WS, K4 CKMEL 2 215
s EE 1 COFTRIES XUHEE. 22K
EL 2N MEAERTEREE L ALRLTHS.
[0019]) 4. WHl7 7> 2 213850 ML S ¢

SEC et al. v. MRI
SEC Exhibit 1031.1930
IPR2023-00254



ThIwl | 2EN MR TEE 1 COEtZ &l
BEA Y (BPRET) 23R0PT. 2WHTENLTREE
BlCoRELHEL . HAEEL EIc-7z 577
Y1 AFEHES ST, BEv T« > 1 1 ABLUHET 4
¥ 124 % U T RERRSFREH Sy 2541113
BIUEERSIORTFH SNy 7594 R 1 2 325HIS ¢
L3032 WHIT v 2 20FaE L UNHE
EHOHEDB AP LB L,

(0020]) WHIEEL LTid, K4 IZBE LI
P22 BT 4114 124 ZRHY. Hao
FEEFELBIEPTESL, 122 WHERE LT,
EiEflon kS izz2miciR o3 A AZFHGWTL X

W, 7 WHIZ 72 2USRA T L W HIRESEE F
7y 114, BET 421 2ATERMSY. FOW
HkE @ E R 2 mHREZELT, BEo 22114,
BERT7 421 24 FFHSETL L, Rz, LHE05E
fAlld XK 5 7 2 ] MR SRFor B 2 L EOEE O
FIIH AR E RS TLIEHPEZ L DT, FO L
I EL. ARG E R WS OPEHIOB S S 1EE
F Ly, F/z WHIFEE LTL, B« iR

T E—PNA 7 wHENROKE LEMEH WS
ZEWTEL,

[(0021] X5 %#BBL T4 IBRED 2 W MHRAR
TREEE 1 DIZoWTahl s, B4 BREC) 2 T M e
JREEE 1 DI, 3R L /28R 2 FEREC) 2 TEIXT I T
FoREE 1 BOMEN Yy 7 54 R 2 1O TERc. N
v 75421 2EGHTESHI 7 P2 3% LD
ThbH, EEIGTEREE 1 1 B - EmMRLESREE1
2BEEESRESY A L REABRSFORAT/ Sy 274 +
113 L EmMFLFR RS Sy 7 54 1 2 3053z
-7 REHIMER 1 1 2B LU0EmMELFEREE 1 1
1. EmMHIHEFER 1 2 28 L 0 EREsSsRRal 1 2 148
W 2, B, HoE/ Ny 2 T4 B2 1S TATE
RIS LD TENEEFRESSG< LY . B2WEDN2
R RIS E 1 AOES LD LS 2
MRSV, T 2T, B4 BRED) 2 R iTEse T
EBIDEZBWILHH 7 7o 231k TH@Ny 75
A F21DTE» 6 EElcmp-T, H5lNy 7254
2 1 %5EReHIL | 2 Ex ikdaoREE 1 D2ffssn
BT LDFMHIEL T\, X5 ICEE L 7> 2 X i
FoREEE 1 DOFRARE L FiElx, B3 L7 2/
AR RTEE L BERLTHS.

[0022) %8, L3, &Hl7 722 38
MR CAEER T L LWL . 2T deREE 1
DOBY B EE Y o (BREd) 28500T, 2
WL REE 1 DOBERHLL . hLEELE
(2ol SWH 7 » 23 2EESETHENNY 2 5
AR21EFGEHEER LU TL L,

(0023] BHIEEL LTid. K5 B>
723X HEICES T SHIAAEFHCTL L

{5)

FHFE8—305301

W, BHAwid, wHIFERE LTid. wHT > 2 3I2R
S5 HENRv 7254 2 1OETFIZe—R23A 7%
ELWHBNRORE L HMERRITLH L LTES,
[0024] FE25EhMH : A HRAForEE

ARFEEHN L WIRAFORIEE O 2 Eigml - LT, M6 %
LT 4AWMRSFRTREEICOWGRRS, Zo4m|
Mo Bl Z IR aATo RSB DMOF %Ry, 4|
WLFORIREND . FORM R & 1)\ REHNOR
IHE (51 OMsFoRESR) 11 . HrRmAEL %
W B AR TSR (B2OlARrEE) 12. 8
SRR % )W A A FOREE (553 Oild
FORFEE) 1 3 L UFOREL A AT % a0y /e A I
mnrormE (BADTGTORER) 1428H3 5., M
FOREE 1 1~ 1 4E3FEARMICA UEEE LTnws, 72
L ZiF. H6 it s RMMAEFTEE 1 113, K262
AR L7 RS e 1 1 A LA, KA
#1111, REOFMEERL 128 LUROESZoREE
Ny 2541132835, NEICHHET % 488
v 2 T4 NEIGHIT A7 HSEOWEHI T 7 2 2 4 555%
e twvwag, sy, B4 CReEL 7z L 5 2R
SLFCRERH N 294 R 1 1L 37 21 1 4%
FOSHBI RSSO L Z LA E L, AWMLl
BIZBWT, 2L T, fifonEE 1l 1~1 4102
3ENE LR OoRT A ZELTELL . H
DHREFFRoRT A2 LTE S, ZOAMBNFRES
IZXEA TP SHMBE AL LB TELDT, 72k
2. TVEEICEHTAZ LTS5, 581 Eiko
2T MR FOREEE & HR. O FREEIICR
TFREEZ A BRAWESEICHAT . 5 1 EhEp L F
. BATE0E3 . ERoBs | BHEEEOES YD
FIEEHELTWS, 40Ny 2 54 Mo T. 8
DLBEONy 7 T4 FEEEZRAWT., AFMIZ TSR
BT SEAEHAEEEREL TL v,

[0025] RAHOWALFTIREICBIT S LR
TREEE - LT, B L7 2 IR iR E R L UF
A HRERTOEEICR 597, SHRMAFORNEE. 6 I
MRPCREE L L. BHFOREIT ) Mo EE X R T
BIEHTEL, I2E2E. 6 N\OSREEHIZELT
VaggElcid . o IR ForEEE AWT, SBbEEL
NENOWE FI5HT % W ICEEOMEZ TR I ¥5 2
LTESL, 2D 5% BHRNNFORIEE L BB L7z
R, oF 0, N BE, SN ORI EEELT
Wh,

[0026] &3 FEhF : 6HilRdFoTIE
RFEADTLLR BB 3EMH - LT, M7 %508
LT 6Tk (HEHWIITHER) fiidonEEEIconT
AL, 26 HER SRR E L S EA SR TR E
DIFITH S, oHEEIO B, VITHRED 6 A
DENZFNDE Z W RETENFRREE (F1o
WEFoREEE ) 1 1. EmiiSrREE (55 2 OfdaR

SEC et al. v. MRI
SEC Exhibit 1031.1931
IPR2023-00254



FEEE) 12, MRS RE (5 3 DMsER-E
&) 13, AEFEDRFCRFEE (354 DRI E)
14, HmERFor=E (55 DidRriE) 1
5. THERGFREE (B oDMGRT=E) 16%
FHT L, #GFREE L 1~ 1 6I3ERICR U EiEE
LTWg, 7ol 2iE, 78T RMmEMIoREE 1
1id. B2 cE Lo REmE AT EE 1 1 A 2RI,
FEWEMACTER L 11 . REHHER 1 1 28 L 05m
WEFTRERH Ny 754 M1 1 32F9 3.
(0027] 2D 5% 6 HlmFToREEIZBWT., 6
B8y 754 MBS WEERICHES T 280 1 £
N 754 Mk pHIUL . 2R REES X
A HREToREEL D LS <L AHMCH L., £ 2
T, RHZAHES 2 65D/ N v 72 T4 b EwmHT 4 7260
2. SEHTHEEROMIECILEDOGHT 7 7 > 2 55T Hi
TWa, IRECH . X4 L7z X 51T, RETMAR
TNy 2 T4 R L 1 3IHET 1> 1 1 A%FTITT
WHEIREGOS ZEPEE LW, LB, whilT 7 2
5 OmHEIR &R HH7 6 L 272002 THED 4 &5
& FHEBDA BN ERITTEE  WAHZ 725D
M#E(Z & D . TR A @R 57U S5 2858 % SR TR HER
(PIRE) (2512524 T _LHFE 4 B o e E K
HEAE TR TA2IEBEE LW, Bz, 2Dk
T 6T IR EREOMP Z 1L $ 5 7260(2id . Bib
L7288 1 SEfEfFlds 2 O8E 2 ERERISEm (23 Tbrz
AWEBHATAZ L LEE L,

(00 28] 6ERAFTEREICEWTL . TR
FE1 1~16ZiZEh e L2 RRT 52
ELTELHL. AILBMBRERFTAHIELTESL, D
6 MR FT R E (I L AUT . 6 FTH» HBUEE A5 2
LIATE L, 1 KRl 2 T i f e E & 6
. ZOWGFRREBIZCR THRRAEEL 6 AW
FIZHART, B EER Rk, BiTE0ES . HED
B3 BEESOEI L EOMEEZELTWS,

(00 29] 54 Ehip : RAEEFERLIRTHE
FRPADTEAFOREBEDS A EEFH - LT M8 2SR
L CERER RS REE IS > WS . HSICHIFEL
7oRRETR AR FoRE BN . B 7 (2R L 72 6 iR TSR T
WEEZREHFICEIRL-LDTH L. 20D FEIZH
TSRLBH L MOEMFCREETBEL . &ikE L
T . HKERRAFORIRE KT 5 . BRI R
B LT, SEAHEEHCHRTSZLTESLL.
FRBLEREIR. D2 D | IREGEICT S 2L TE
. kB, JOMERIOREEICBWT . BN
TSR T/ A% AW TIRE RSN EE SR
LOGEREL 720 SRR FORT L 2 22k D FREIC
ARSI RV 2 FORTE 4, JORKH
FRECTRREICEWTL o 6 MESRRTIEE & FRIZT
HFRZEHTS.

{00 3 0] FAENDOHWESFRIEEDF R L Tid

{(6)

FHFE8—305301

B LR SSEPIICIRE S Nevy, DE D bl
72 RMEFNIEURINZ BARFIZ R L TV ISR E S, A%
HRbL . bR L7oSEREiE s & KD o BaR L7=SEhEMIo
. BEWL, HEEPESICIT OZUBREM. LER
WS BEEPFLET L2 ORBRICEHTE S,
[0031]

[FEHADZN R ] FFHAC LU NI DTSSR EPE
BT 5. $70ARMIC iUuX BIREREE WiliREdor
WEPERBTE 5. & 56TRHMIZ LIUTB iR
THEEAEETE L, ARHDESFoREEILISEDK
Bl B o#EEFITITN,

(003 2] bElL723 % 5=9 5 ARRMNOMRLIORE
BEERAVS L SHRLTRRET I ZEHTE . SHRTH
MISERTE L,

([T o> i B e 2RiPH ]

(1] B 1 EARRADTERRAEEDR 1 EhEfle L
T 2T (MEREE) TR aSE DOHERREC
H5.

(2] B 203 1 IC# L 72 2 T iR s o m.o)
B 1OBEROGHEMHEETH S .

(3] B 351 CBgE L 7 2 TR i s n e & o)
F2OBEROGHEMHEETH S .

(B4 ] B4R 1 (g L 7z 2 E iR s fon s Em o)
W3 OBEONIFIHEETSH S .

(5] B 51 B L 72 2 T il o n e & o)
FBADBEOGFHMHETH S .

(6] X6 EARRMOTFRRBITRIREDH 2 FhEflx L
T4 HFEFORREDFHHETH 2 .

(7] B 7 EARFANTERREEDR 3 EhEp L
T 6 HRREFTREEDFHHTH S .

(X8 ] B 8IITFRAHDTRFORIRED 4 FhEpl = L
TR TRAARTHEEDORRETH S .

[FF5oEHEA]

1. 1A, 1B, 1C. 1D - - 2 aiEsasenits
11 - - REGSTOTEE

111 - - REWRSTORS

112 - - FKEHEER

113 - REBSFORSHH/ Ny 754 b
114 - -z 1

12 - HERGFOREE

121 - - EERGTFOREE

122 - - SRR

123 - BEWSFORTHE Sy 754 B
124 - - fghvo + >

13 - - ElEEGERTEE

14 - - HIEEESIORIEE

15 - - AR FTIEE

16 - - TERSAFORIEE

21 - -HE@ENw 254 R
22~25 - -@&HT e

SEC et al. v. MRI
SEC Exhibit 1031.1932
IPR2023-00254



{(7) FHF8—305301

[X1] [H2] [X5]
1 AL 1D
u 12‘\ 1A 128 - 1B
o122 13 112 7
R N
BERBE -
EWEEE o
12 -1 11 2
122
123
<7
23
(EED
(4]
128 1B 1B
N 4
1<
12C 123124 nan3 _1C
NS Ve
wEEHE - e AR
121 11
122 112 REEsH o EERAE
21
121 D’? 111
1227 2 M2
[X6)] (=71
13 HHEEES R 15
\ \ ;| EEERSR
¥ 1 P
-~
REERS ( EMEBRAA
|_ =)
12— 2 || |- smmmrm ™ e
(j 11 12 138
HOERSE® — | _‘:—\_ 112
113 . s
- EEERSMA
4 EMEERAA
A B,
romEmEa 14 i

SEC et al. v. MRI
SEC Exhibit 1031.1933
IPR2023-00254



(8)

(8]

PR A,

A TN N

/RN

N

LYV

N AL

— ==

FHFE8—305301

SEC et al. v. MRI
SEC Exhibit 1031.1934
IPR2023-00254



Espacenet - Bibliographic data Page 1 of 1

IMAGE DISPLAY DEVICE

Inventor(s): TAKEUCHI YOSHIYUKI; YOSHIHARA TATSUO; KONDO
TOSHIAKI + (TAKEUCHI YOSHIYUKI, ; YOSHIHARA TATSUO, ;
KONDO TOSHIAKI)

Applicant(s): SONY CORP + (SONY CORP)

Classification: - international: GOSF8/00; GO2F1/13
- cooperative:

Application JP20060122075 20060426 Global Dossier

number:

Priority number JP20060122075 20060426
(s):

Abstract of JP20OT283108 {A)

PROBLEM TO BE SOLVED: To suppress the temperature rise of an lquid orystal
display device equipped with an image display pansleveninthecaseofauseina
spacial environment where radiation holes are not permitied while coping with such
casg. (SCLUTION: The image display device is constiluied by being squipped with 8
panel back chamber € formead within 2 casing 50 as o cover the back side of the nage
display panel 5, an exhaust port 8a for exhausting the air from the interior of the panel
back chamber 6, an ar supply operung 8b for supplying the air into the panel back
chamber &, an air flow passage 8 for cooling disposad {0 couple the exhaust port Ga
and the air supply opening &k in such a manner that the heat exchangs with the
outside of the casing can be performed, and an air circulation means 9 for circudating
the air between the panel back chamber 8 and the air Tlow passage & for cooling via the
axhaust port 8a and the air supply opening 8b. ;COPYRIGHT: (Y2008 JPOAINPIT

https://worldwide.espacenet.com/publicationDetails/biblio?DB=EPODOC&II=0&ND=3&adjacent=true&locale=en EP&FT=D...  12/6/2017
SEC et al. v. MRI
SEC Exhibit 1031.1935
[PR2023-00254



(19) B FEMSEFFT (JP) w2 M F L BA () EHEEAHES
+5BE2007-293105
(P2007-2931054)
43) £ME TR19%11 H8E (2007.11.8)
(51) Int.CL. F1 F—vI2—F (&)
GO9F 8/00 {2006.01) GO9F 9/00 304B 2HO88
GOZ2F 1/13 (2006.01) GO2ZF 1/13 505 5G435
FEFR RFER FEREOH T OL (£ 7 H)
21 HEEEE ERE2006-122075 (P2006-122075) | (71) HEEA 000002185
(22) HEEH SR 1854 A 268 (2006. 4. 26) Vo —RAER
RRHEXEE]1I TE7E15
(74 LA 100086298
fELT MWME ER
(72) BEA®E RN B
REHGIELERIN6TE7&3ISE v
R
T HAE ER e
BEERLRI6TH7E358 v
——#ETT N
(72) 3:BA& APE 1%8H
wEER EEERE3 THO®1 78
VE—LYDIT Y RSN
F #— .. (%) 2H088 EA03 FEA20 EAG8 MA20
56435 AALl AAl2 BBOS BBl2 GG44
(54) [FEBADBIR] BERETHEE

(67 [

(ERE ] miffFon/ Y3Il 2 i 2 /iR FCREEIC B W T
< BETLAE S ILVWRIIR BRI T oMM L IE LD
DL TOHETH T LEEMEOWE ERZIHTE
BE5TT5,

(FRRFE] BREFOR AL 1 OFmEEZH S L 5 I2E
PRABIZIBER SN ALEHZES & NANEHEG
P S DHERO7HDPERO 6 a & | S EREOCH
NOWRDIZHOMRO 6 b L FFRO6 a LiFKRO6
b X &Rl & L ICERIMI L DR ETVRE LD
CHINGHAT7THRES & #0006 ads LUHER
06 bZEALT/NANEHEC N L GHIHL TGS &
DORTEREEREIY L ERBERTRO L EMA T, B
BFTRREEHERT 5.

IR 1

45 mras

th) ‘\]/ n
?

SEC et al. v. MRI
SEC Exhibit 1031.1936
IPR2023-00254



(2) FiFH2007-293105 (P2007-2931054)

CHFRR O ]

(1]

W7 L OWEE T D & 5 (CEEPRHITIBR S hre L e L

IR SA AT & PR30 (2 M55 S AV AFIEIZ R SR 2

A5 S A TEANDR RO 1 B3 SV SRR SIURAI L |

BIEEHERI L IR ST & 2 H2  L SIS L OBGHE 1TV S5 1 ) IR SR
P AL T i

BRI 5 X CCRTARRASR 1% 1 L T S L TSP X BTG IR 2 7 i L oIl
TR A BB B R

A2 B 2 L R T 3 BEFORETE .

(2]

B S AT LT . BIERHEFRT Sl 2 B S B L VBT M VG T
BB ESHINEESERPEIOUR S LB L £ bIZ . IR AL & AN
BE L DEESH S TS

T e R T B HAE 1 RO AT,

(FKTA3)

RTINS . EBIEFOR Sl & 0 b BRI BT
HINB

I 2 AR T B FRIE 2 RO MR TR,

(KA

B AT & IR0 TRV L RIS . IR 3 SRR & & A CH
RSRIED ST B H A Mk - RS TN

& BB T A ERIA 2 AR WG RRAE,

(5]

BISHRHIRE 7 G BN 5 J 5 IZR SR TH D | SHERMEEE L T
RS L DREREAT S LOTHE

D e BFRHRL T IR | EROWIE A TEE,

(aRo)

HIFL ARSI . SREAHIC L > TR STV

T2 B T B3R S RO AT
(KT ]

TR | SR SR DTS

I & BB T B FRIA 6 RO B SRR,

(FREAFEM7c 35 A
[ Hifti 487 ]

[0001]

ARFEAL, BRI SR E L T AEERTEEICETA.

R )

[0002]

ek, MRFTR/ SAN-LEREL (T2 b S A vy ) 2SRV L Wo 2o E
FTRNNANEMBLIZ, VWHDWARFPD (75 vk - 28R - T4 2714 ) LT LE
EFRTEED . e SHCHESHESRTWS, Fl213. FHEATHWLN 2 EER
EAEBICLFPDAEAASAL L V-T2 BEE5THS.

[0003]

LA, BEEATAZEED L O (ISR (P8RS ) CHEMAIALMmE
FREBIZOWTIL, EEMNSHIDIHOREFLEE L TWE & | FOETLr L TR
HERFEPEBPUAZA L THRIEL W2 Y | EBERECHEME LRSS Es L s mEh L
NTEBENSHL. FO—HT. BICHETFLZBEIE L0 Tld. BEAROERER
LT, EEFRNARILRINEFEIES 270D BFEHSSFICBW Sy A — V%52 TL
Fv, HEFGHEL HETOLNATRMESS S,

SEC et al. v. MRI

SEC Exhibit 1031.1937

IPR2023-00254



(3) FiFH2007-293105 (P2007-2931054)

[0004]

RN s, FEFRREEORICIT. FRLBETOMHICLET S 3. K
HIBRILFA B TELT. LPLFOBETH-> CLEENSEORENFERLTL
F D DEHANL | HEFRR/ AN EREES — RSB T L —LFEHWTEEL |
FOEFLFET AN THAT 23 E EBE 7 L — LADOBUREIC - T3 5 (23R
SR A (BIZIE. g1 s8) |
[0005]

Uil 20053381 78544
[FEHOFR]

(FEALEEHRL L 5 =3 250E)

[0006]

L L7ehi s 3, B{EFoREEICR LT, 75 ZoR8i ke . Eilbor:
HDEEEREISEAESER IN T WA Y . CRHDORIAIIEENIIRES R3¢ 5H
HE7ANGL7z0 . FOBRIZIEZ BT, B HEWEEEDOm LB ETH S &%
Zhih,

[0007]

F 2T, RFHIL. BEYLAT S WREBRGIREB TOMRAIC LG L o0 20BE
Th - TLEENGOEE ERFINT 25 2 08T E . Rk DEELCERFICRIERE
ERINCOIz> TR T4 2 L OTE S EHGEFRHELIRMLT L 2 L T4,
(GRRE % R 3 2 7230 DFEL ]

[0008]

ARFEEFIL. FELHMIAER T Ao EH SN EEROREE T, BfR N SAILDE
H{% S X 5 ICEEFEIICIBR I/ SV FEE - . BiEd SLSEZE RS HDOPER
DO HF AN EMEIZ T SN HERO L - B0 AL EHZE AN N RODIZDIC
LENAVERZEICRIT SIS KRRO L . FEHER O L it RO s 2588 L LICER
SR & OFEE ATE A K D ICHELS S HIFA T 7 EEE = . wrEiHER OB L UHTERIR R
%A L TR AV LVEHEE N & flated HH D 75 & OB TESREFERS 5 SR ER
FEEFELLZ LB HHET5,

{0009]

FEOAEROEHRIORIEE T, RN/ VRV FOBMEIZ L DRI L L FOEE
FORNNAINOBEWEEE 7 D5 N AN EMENDEREIES ERT 5, 7250 FoRILE
MEADZERUL., B PFRT BT O Al RC X » T PO 28 L AT 7 s
NHER S, FOWHIFAZ 7 TOEGRINE £ OB L > TIHHIS L, F0RicH
RAOZBELUTHFSGAVERZEANGRENS ., Ld->T . NALVEREA L wHHT
T ORITOESRIERIC L T SNANEFREONE R ZEHENL L2 b,
2F D | EFINEANDBED IO OEFLEET A Z < L 2NV EHENDESRE
HERZ BEIZESETD Z L2 o ORISR LSS X i B,

[ FEHDZHER ]

[0010]

ARFEEI LU . BB OO BEFLAAE L L 0T, FIZEEFEHE BN X
IR B CHRICEIIC TG 2 Z 23 TE 5, Lk FOBETH->TL., /N
A EHEDNSEPESIZHS SN A0T, HENSORE LR EZFIHIH T 2 2 48
TE . AR E LTEE L ERFoREE R REICH 7 » Gl 5 2 L AT HEE 72 5 .
(FBH % S35 72eH i R OTEHE ]

[0011]

LI B3 S ARFRIR 5 M FoREEIC-OWTERT 5, 1 i3, ARFEFIF
A EHEFOREEE OMBSERG 2RI T R S .

[0012]

Bl k 54z, = 2T 2 BRFOREENL . BASRRNNAILROHRE LGV E
Vi ZERFORE AT O BHEFOR AL 1Y BIIE R 2 38 LU ER 3 70 5 7% 5 EER O

SEC et al. v. MRI

SEC Exhibit 1031.1938

IPR2023-00254



(4) FiFH2007-293105 (P2007-2931054)

PRI S TR I T WA, 2L T, BIEEMF 212, EfRm/ S LicBirs
E{RFORERC ALY THO 2 ab&ir ot nwad L L Lo, BmER3IZ. BEHR S
YRAE S TEFENB L I ->TWa,

[0013]

ER 2 ECT 5 BImER 2 B LUBEERS . 374bbERIIGERIT. £BFMicE-T
BRINTWE, 352, Efiakiz. FosRmpgEcEbnTWwa, 2750 &8
HAOFEEEES LU SEEOBHIL . FICRESNL LTI w, ol EfRiEkicis. &
B HIOIZ DO FEFLA T ST,

[0014]

F7z. BIEER 285 LI UBREER 362 2 ER0ORNEIICiE. EHFoR/ AL 1Tz
T FOEEFOR/ AN 1 ZEHESE L 70N ETENPEES N -ETER S PPER S
NTWE, COETERS EOETERMIC L - T . WH{EFR/ SRV 1 OEREDEIE S S
NEDTHS,

[0015]

S 502, BIANER 2 8 LURBEIER 3 50 5 ERONEIICIE. XA TFHEHEC L. &

FHMNFET £ . WHRAZ TS B ABRENTWA,
[0016]

2RAJVETEE 613, BHEFOR UL 1 oEmEE (E{SEFORE T WED 28#5 k51
BRI NIERTH L, ZONAYEEGCOBRIL. Fl2TEEFRT/ AL 1 BIU0E
FIIR 5 FERPEICIISFEIE T 272008, 3 LIcEEMIZIZZh s FEIET T
Ty B BEWEHMEMHL T Z e WEZ s, T/, NAVEmMEGS (2IZ. 3
SHNAINEWE 6 PP HOPFRET S 72008ERO 6 a k| 455/ CHILVEHE 6 FINDFE
RETHIOORRO6 b EDRITLATVNAELDETE, B HERO6 aB XU R
06 b OREE LUK EIL. E{REFTR A 1OV A DRERBREIIE D GEE
FOETHUS L < FHIZERES NS LTI,

[0017]

ETHMNEE 73, ETERS ZNETL L ICBRINCERTHE, 25L&
FEMNEET7IZ. ALV BEEES L BESEINWLTWALDE TS, Za7ziz. 734
NEHEEC S EFEHGNEET 0. 351230 AN EHEO BT 2S5
MetBmER3 oz, A7y b7 abBEINTEY ., FoOHAry FTalzk->7T
EFESI T WA,

[0018]

HAF v w7 ald, WANEEMEGS L ETHRNEZET = OEESREEL WV O BEELEHR
FHIOIZ, INAIJVEHEE 6 2T 2 M B X UREER 3 ORIZIBRE T 5 FRE
HEFLIEMCL > TBRENTWES, UL, A2y 7 ald, Bz EEE
6 LETEHMNEET L ZEBENRET A5 T0 L  NAIVEREG L ETHMNEET
L BERIIERT 2B E LEWRT L L3 2> Tnd, ZHHOEBEER T 2 EH
LT, FIZIEEHO L S TEEDKWESESHM . SESHM .06 L TEHATHER
SN TR VHEMERWS ZLEZHNS,

[0019]

F72 . ETERRNESE7MI2IE. BEERS S ETERS L 2B LCREICT L7000
BYZEEM T b BRI T WA, ZOBEEHM 7 bld. BMGEE BIFICTWSELLD%
WHER MO LR THWUT L <. @BHM TH - TLIESESEMTh-TLiED
e,

[0020]

SHHZ 7S 81, NWANLTHEE 6 [T LSNCHERO6 a LRFO6 b & FiERT
T 5725 LOTHY | BTEER 2 QNI TEHEFOR L 1 ORI ER S X5 2
Lo, EFIREEBRT AEER2 ICHT 2 L S ICiE3N WA, FLT, HHIFET
7Ot 8 ZIEET HZERS . ERINE L OBSERE TGS LD TR IR TWE . Tl
CEHHAZ7ER I, £ L L EHRISR/ AL 1 OFEEES MEICH T 208317 <

SEC et al. v. MRI

SEC Exhibit 1031.1939

IPR2023-00254



(5) FiFH2007-293105 (P2007-2931054)

INAINVEEE 6 B IOCEFEHLNEE 7 L IEBNCE ST WRIE ., EHEPEOWTRD
ERTCEL L T L b2 ERIGRICTET 2 L D ICHiS 4 Z L EE Ly, EffRiERIC
L TvdUE . DI E U TERIME E OFEiE 175 Z L AREL 70 D | EiRI
e DBEHAD T DI BYREEM F A LB L T2 2 LWL THS.

[0021]

ZNE S EHHI 7 EE 8 £ /013 VAN EHE 6 0 L —HoWEiizid. HiR
06 aBXURHROO6 bEMA LT/ SRLEMES DPE L ISHIAZ 7K S £ ORITER
FRWE S L 70ODEFIERFEE LT, BB 7 7 o OPEEINTWE, ZOEHY 7
2 OlE . ERPIERICE S BE LY (A LFERR) CoREERICESWT . Fo
EHIEBI TR 2 L34, HIAE . EERERERSEWE 23 77 > EEHRE I
AT, BET 7L ARBEREFIHT L L V- BETHE, LB, EHT7 7> 9
OECEEE LU EMENIL . 2SIV EHE 6 W HIH L 7R 8 BB IRFICIE T
FEHHFRETIUS L < HIRIRESL LTI W, 20, ERIBRSTEETHIIUL. E
By LIS LDOEFIFAL T LD,

[0022]

PlEo X 5 IR S M- E{ERREE Tl HfRos b 1 B2 08EIC L D Fsd
%k FOEETR AL 1 OWEHHEE S SV EHEC NOEREEN FRTS, 72
L. Zoks EBET 9IS UL, NAIVEEE 6 ADZERIZ. ZoER T
7O EERIER TR L THEEET A L ick»T . $ERIO6 a #5810 THHAIFT 7K
SAFERI NG . WHFAZ 7l S FER I TR, wHFAZ 78 MEiEEd %
Bz, FOWHHZ 76 8 TOEMII L oS c L - Qs h g, LT @il
SN/ ERIE. BET 7 o OPESRERTEE L TERELTWAOT, #KO6b 2B
T. BNSHIFAZ 7R S H/XANEHEO I NERINDZ Li2h5h, 2ED . N4
NEHEE 6L BHAT 7S & OB TOREMHEEIC L » T . 7RIV EHE 6 OMERS
RIS NADTH S, Lizh- T, EfRIIESINE OBz EFLET L T
W b . NAVERE 6 PIOESGRED LR % | WHIZNEE 475 2 2z k-~ TEIRAY
I LSR5 X o5,

[0023]

ZH kDT, AREMBETHIAL CEEFCREEE I UL BE AR (BEh) D7
ORI AE L 50T, FIZZEFEHELEED L S ICEHRLBETHERS LS
WBETH->TL ., JHISETCHIET 2 Z 200 Ts 5, Lk, FOBETH->TL, 3
ANAFHEE 6 ONELIEHRIZES 3N AN T, BENHOEE R 2R3 46 2 &
BTE | ERE L TEE L EEROREREE RIFlICO/ > THERF T2 Z L BEE 70 %
DF N BEFLAF SN WREBRCIRBETOGRHIZ LG L o0 FOBETH-TLE
BEREOEE FR AR 2 2 LHTE . JRick DEE L CERIGRERE R REICH
STHERTERDTH S,

[0024]

F7> . AESEFRETHA L - EHFIoREE T, EForEiic. NATHEO B LU
WHIFZ7HEBESIZMZ T, EFEHAEINEZETVWEBRINLEE LI, /RVEHRIZES &
ETHMIEET L PBESEESTWE, 39bh | MllZ=Eic k- TRRPEERT 5
DlF. NAINVEEE 6 EWHIHLZ 7R 8 L OB ATH D . £ sz O ET
I E T OPEICIZ R 70, 2O XS, ERPAEEEROERICHT. o0
Hi G & 70 2 22 2 IRE T . Wil Z=eic X 2 i IR & i e e b e B 2Rl ic R &
AT EWATHEL 2o 50T ERNEIOEEF | SHIRSR L 355 EIC I TEIERRIC W
HETSZEWTE | FBRE L OHHBI RO LI TCE 2, LT, LA F)
B35 Z %< ERMFTOERRERICE - THBHZSE1T I BE&CHEH LT, BRI
FELLOTHEES LS,

[0025]

LI AT, —RIZ. HEFRREEDERMFICINE SN L BHREFR AL 1 RPETER
5_EOETHREIZOWTIL ., TOEMEFSERESFFREINTWE, Fl2IF. EEFORS

SEC et al. v. MRI

SEC Exhibit 1031.1940

IPR2023-00254



(6) FiFH2007-293105 (P2007-2931054)

AN 16 OCRETHD . BFERS LOBFHSEFLIT7T OCHRETHL . ZDEI1IZ
< BEFORSAL 1R BRESE < ol BifEFERESRV oL L ETERS
L OEFE LRI,

ZDZEph, FAEMBETHWALL ), NANEHEGC L EFHMIREET = %
RRErEE L . ZORETE I VCETEINES 7 DEIZE§FOR/ AL 1 ZEHES Y S
7ROOETERRPFEESIVETERS ZIETIE. 2OETERIRESE 7 I2I3ifE
ANAI L XD LEHEFRREOSWE FRAINESR S Z LT s, D3 FRiE
L L Ao BMESFEREPRWVEHREFER L 1 2 IRE S 5734V EFHE 6 D,
HZEWIC X 2R B RF I EL L% S,

L7243 C ERPEICIUE S 2 A OEITERFEREC X » THEfREAnE X
L. BlZ IS HE RIS EHRFOR AL 1 & ZRLISE 2 v o Fe R ZHE Do DB AL
R E B2 (RG9S = X SRR 2 | IREE s W il R S IL 1
L THNCRIEESEEE L 52d ., 23D BErEREICEETA LT, $H
ROEIEESHLNLED T BT/ AL 1 HEE L E R 2 RIHICH 7
> THERFS 5 ETIRRICIFEZL LD L2 %,

b EBFER S RCER SN CEFRMICOWTL, 2OEFERS & SEMREHH
7TbEALTHEERIANBPEL LI, IS DBRE THONSG Z &b, 3740
L. EBTEHMREZE 7 OWNFIZOWTL, R FEROFETHENINS . iUl BT
EREIEE 7 OPEICIRES NS BETAGS. HEBREMIEWL DTH LS 6 fEREF
BOTHRIZE > TOHL B HIT L B TEL P LTHS.

[0026]

g7z, REMBETHHAL L HIC, NANEHEO L EFHMIREET & 2856
FTREDEHIZD ., TOMEHF ATy BT alzk»TGERTRIE. TOH AT v 7 adty
TEIZ & D ETERIREZE 7 OIOFA S AVEHE 6 DIl ED > TL 5 DZHHIL5
BOT. ZORIZ - TLBHEFER AN 12 & R om L/ T& 2. L
L AAT Y BT alk, SBEM 23S BEHM & 5A TR S WEMP 620 5DT .,
B A7 HPER[MLHER (B A AE0MER) LATI ZEATE L ERFR R
PETERS EOBETERNN L /A AFOEHEERITLOEFIELSS, 35612 I
LT OOERE. ATy BT aB i TWae DT, BET OOERE ERIT LD
LEBRPEELTLE S bz Z &4,

[0027]

F7z, AREMBRETHAL /2L D2, EWHZEWE AT S 720w AIRT T 8 % | Eif
SMERICHS S & D ICELL . 2 DEEI MR R U CRAN T 7S S A EERI M L DB
270 Xozeiud. Lo E AR UTHMT S 2 LAATREL 40D | SREH
FROBHEALZ GG 2 LTIFRITIEL LD LS . Lpd | ERIMPRATFR LTS
DT, TOPETEATYA > INBRE— L3N D Z 227 ) wHROATL &
T BEMICLENCHEICREE R RS S L PWEBICTHTREL 5

{0028]

Friz. KREMBRRTHAL 2 X 5 2. EfNRE-SEEMIC X - TUBERd . wHIA
LT FEE S PNIE T 5 Z=ROMPERIGIZED D B <L) . 3 LIIZERISHZED -2
BAPRDNNOIRE . R TORGL . FIMEETEE I L > TEREIMNEABEAS N AL LB DT
. EEIRICEBITARETFRE L TOMELLDETHIENTES,

ks ZOBETIT. REMBETHAL /L 5 2. ERIGEOVRRIPSEETHE D =
R L, EWRERIT. EERRRED I —PEMN L TRER S L Z s B
BRIk > CEMERSEE M T, 2—FHEIRERLHEITLOTHL,

[0029]

Tl AERBRETIS ., ARHOIFEZ T EBMREIZOWTEEAL . AL ED
MREICIREENG LOTIEL <. TOEFEEMR L 20 WHFCEEZE T L Z LT
H5, Pl AEEPETIZ. BERT L/ REFERT 2 IHERRREICETT S &
WFETH L BEHALLE . AR BRIV MHEL T 45 ERELTEETHI

SEC et al. v. MRI

SEC Exhibit 1031.1941

IPR2023-00254



7)) FiFH2007-293105 (P2007-2931054)

. /=Y FNarCa—FIZBITARFT 1+ A7V A HEE., IBwEREICRFRINLE
WA NV EALEE . SEIEEECBIT 2 T EmEEESE: Wolo ko lz, Brlcb ol
FHAT 2 EBEETHS .

(X o fE 75 AR

[0030]

(1] AFEHI R 5 BH{EFOREE OMEER A2 RIFHHEHT A Y . (a) 37 Ol
HE. (b) IZA—AMWERTHS.

(FF5 3]

[0031]

1--BE$EFoR/ AL 2 BIHEER. 3 HEER. 5---BFER. 6 CRWVEEE
. G6a--HERO. 6b--BRO. 7T--ETFHMIEZE. 7Ta-HAFvy . 8--WHH
Tk, O---EBE T

(Bn]

Fa HRE b 4
5] H*M&qui

{ay
-5 WYFEE

7 WFRZEE

(b

SEC et al. v. MRI

SEC Exhibit 1031.1942

IPR2023-00254



(8) FiFH2007-293105 (P2007-2931054)

SEC et al. v. MRI
SEC Exhibit 1031.1943
IPR2023-00254



Espacenet - Bibliographic data Page 1 of 1

PERIMETER VENTILATION SYSTEWM FOR ELECTRONIC DISPLAY

Inventor(s): DEMARS RYAN [US] + (DEMARS, Ryan)
Applicant(s): MRI INC [US] * (Manufacturing Resources International, Inc)
Classification: - international: F271V29/60; GO2F1/1338; HOBKT7/20
- cooperative: HO5K7/20872
Application number: EP20160752870 20160215 Global Dossier

Priority number(s): US201514624268 20150217 ; WO2016US17973 20160215

Abstract not available for EP33258968 (A1)

https://worldwide.espacenet.com/publicationDetails/biblio? CC=EP&NR=3259968A1& KC=A1&FT=D&ND=3&date=2017122... 12/27/2017

SEC et al. v. MRI
SEC Exhibit 1031.1944
IPR2023-00254



(19)

Europidisches
Patentamt
European
Patent Office
Office européen

des brevets

(11) Veroffentlichungsnummer:

(11) Publication number: EP 3 259 968 AOQ

(11) Numéro de publication:

Internationale Anmeldung verdéffentlicht durch die

Weltorganisation fiir geistiges Eigentum unter der Nummer:

WO 2016/133852 (Art. 153(3) EPU).

International application published by the World

Intellectual Property Organization under number:

WO 2016/133852 (Art. 153(3) EPC).

Demande internationale publiée par I’Organisation

Mondiale de la Propriété Intellectuelle sous le numéro:

WO 2016/133852 (art. 153(3) CBE).

SEC et al. v. MRI
SEC Exhibit 1031.1945
IPR2023-00254



UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
Q. Box 1450
Alexandria, Virginia 22313-1430
WWW.USpto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE REC'D I ATTY.DOCKET.NO ITOT CLAIMS I IND CLAIMSl
15/789,331 10/20/2017 2649 1600 MAN2241-045P 20
CONFIRMATION NO. 2408
8698 FILING RECEIPT

5300 Fiveraioe brive A A R

Dublin, OH 43017
Date Mailed: 11/03/2017

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Inventor(s)
William Dunn, Alpharetta, GA;
Tim Hubbard, Alpharetta, GA;
Applicant(s)
Manufacturing Resources International, Inc., Alpharetta, GA;

Power of Attorney: The patent practitioners associated with Customer Number 08698

Domestic Priority data as claimed by applicant
This application is a CON of 14/834,034 08/24/2015 PAT 9801305
which is a CON of 14/050,464 10/10/2013 PAT 9119325
which is a CON of 12/641,468 12/18/2009 PAT 8654302
which claims benefit of 61/138,736 12/18/2008
and is a CIP of 12/411,925 03/26/2009 PAT 8854595
which claims benefit of 61/039,454 03/26/2008
and said 12/641,468 12/18/2009
is a CIP of 12/556,029 09/09/2009 PAT 8373841
which claims benefit of 61/095,615 09/09/2008
and said 12/641,468 12/18/2009
is a CIP of 12/234,307 09/19/2008 PAT 8767165
which claims benefit of 61/033,064 03/03/2008
and said 12/641,468 12/18/2009
is a CIP of 12/234,360 09/19/2008
which claims benefit of 61/053,713 05/16/2008
and said 12/641,468 12/18/2009
is a CIP of 12/237,365 09/24/2008 PAT 8879042
which claims benefit of 61/057,599 05/30/2008
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and said 12/641,468 12/18/2009

is a CIP of 12/235,200 09/22/2008 ABN

which claims benefit of 61/076,126 06/26/2008
and said 12/641,468 12/18/2009

is a CIP of 12/620,330 11/17/2009 PAT 8274622
which claims benefit of 61/115,333 11/17/2008
and said 12/641,468 12/18/2009

is a CIP of 12/556,209 09/09/2009 PAT 8379182
which claims benefit of 61/095,616 09/09/2008

Foreign Applications for which priority is claimed (You may be eligible to benefit from the Patent Prosecution
Highway program at the USPTO. Please see hitp://www.uspto.gov for more information.) - None.

Foreign application information must be provided in an Application Data Sheet in order to constitute a claim to
foreign priority. See 37 CFR 1.55 and 1.76.

Permission to Access Application via Priority Document Exchange: Yes
Permission to Access Search Results: Yes

Applicant may provide or rescind an authorization for access using Form PTO/SB/39 or Form PTO/SB/69 as
appropriate.

If Required, Foreign Filing License Granted: 11/01/2017
The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 15/789,331
Projected Publication Date: 02/08/2018
Non-Publication Request: No
Early Publication Request: No
Title
ELECTRONIC DISPLAY WITH COOLING
Preliminary Class
455

Statement under 37 CFR 1.55 or 1.78 for AlA (First Inventor to File) Transition Applications: No
PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an

application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
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in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents”) for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4258).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184

Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED
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No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).

SelectUSA

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location for
business investment, innovation, and commercialization of new technologies. The U.S. offers tremendous resources
and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation works to
promote and facilitate business investment. SelectUSA provides information assistance to the international investor
community; serves as an ombudsman for existing and potential investors; advocates on behalf of U.S. cities, states,
and regions competing for global investment; and counsels U.S. economic development organizations on investment
attraction best practices. To learn more about why the United States is the best country in the world to develop
technology, manufacture products, deliver services, and grow your business, visit http:/www.SelectUSA.gov or call
+1-202-482-6800.

page 4 of 4

SEC et al. v. MRI
SEC Exhibit 1031.1949
IPR2023-00254



PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number
Substitute for Form PTO-875 15/789,331
APPLICATION AS FILED - PART | OTHER THAN
(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY
FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($)
BASIC FEE
A o) N/A N/A N/A N/A 280
SEARCH FEE
R e ) N/A N/A N/A N/A 600
EXAMINATION FEE
(37 CFR 1.16(0), (p). or (q)) N/A N/A N/A N/A 720
TOTAL CLAIMS ] *
(37 CFR 1.16(i) 20 minus 20= OR |x 80 = 0.00
INDEPENDENT CLAIMS ) *
(37 CFR 1.16(h)) 3 minus 3 = x 420 = 0.00
If the specification and drawings exceed 100
APPLICATION SIZE | sheets of paper, the application size fee due is
FEE $310 ($155 for small entity) for each additional 0.00
(37 CFR 1.16(s)) 50 sheets or fraction thereof. See 35 U.S.C.
41(a)(1)(G) and 37 CFR 1.16(s).
MULTIPLE DEPENDENT CLAIM PRESENT (37 CFR 1.16(j)) 0.00
* |f the difference in column 1 is less than zero, enter "0" in column 2. TOTAL TOTAL 1600
APPLICATION AS AMENDED - PART II
OTHER THAN
(Column 1) (Column 2) (Column 3) SMALL ENTITY OR SMALL ENTITY
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
< AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE(S) FEE($)
E AMENDMENT PAID FOR
| Total . i - =
s (37 CFg ?.15(\)) Minus = OR |x =
a Independent * Minus | *** =
E (37 CFR 1.16(h)) = OR [« =
<§( Application Size Fee (37 CFR 1.16(s))
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) OR
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
(Column 1) (Column 2) (Column 3)
CLAIMS HIGHEST
REMAINING NUMBER PRESENT ADDITIONAL ADDITIONAL
m AFTER PREVIOUSLY EXTRA RATE(S) FEE($) RATE®) FEE($)
E AMENDMENT PAID FOR
w Total * Minus A = =
= (37 CFg ?.15(\)) OR |x -
% Independent * Minus | *** = _ OR N _
w (37 CFR 1.16(h)) - -
E: Application Size Fee (37 CFR 1.16(s))
OR
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16()))
TOTAL OR TOTAL
ADD'L FEE ADD'L FEE
* If the entry in column 1 is less than the entry in column 2, write "0" in column 3.
** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20".
*** |f the "Highest Number Previously Paid For" IN THIS SPACE is less than 3, enter "3".
The "Highest Number Previously Paid For" (Total or Independent) is the highest found in the appropriate box in column 1.
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