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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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O6JiaCTI, Texmnrn:, K KOTOpo~ 0TH0CHTCSI H306peTeHHe 

IlpHMepHhie BapHaHTbl ocyIIIeCTBJieHH51 B o6IIIeM OTHOC51TC51 K CHCTeMaM OXJia)K,IIeHH51 ll 

B "-IaCTHOCTll K CHCTeMaM OXJia)K,IIeHH51 )]:JUI 3JieKTpOHHhIX )]HCIIJieeB. 

Ilpe,n;meCTB)'IOIIIH~ ypoBeHb TeXHHKH 

5 IlpOBO,ll,51Ill,He H KOHBeKTHBHhie Terrnoo6MeHHhie ClICTeMhl ;::i:1rn 3JieKTpOHHhIX ,ll,HCIIJieeB B 

o6IIIeM CTpeM51TC5I OTBO)]HTh Terrrro OT 3JieKTpOHHhIX KOMIIOHeHTOB B ,ll,HCIIJiee qepe3 

MaKCHMaJihHO BO3MO)KHOe KOJIH1IeCTBO 6oKOBhIX CTeHOK )]HCIIJie51. ,l],JI51 Toro 1IT06hI 3TO 

BhIIIOJIH5ITh, CHCTeMhI rrpe,IIJIIeCTBYIOIIIero ypOBH5I TeXHHKII rronaraJIHCb rrpe)K,II,e BCero Ha 

BeHTIIJI5ITOphl ,IlJI5I rrepeMern,eHH5I BHyTpeHHero BO3,Ilyxa, HaXO,il5IIIIeroca BHYTPII KOprryca, 

JO MllMO KOMIIOHeHTOB, IIO,IlJie)KaIIIHX OXJia)K)]eHliIO, II Hapy)Ky H3 ,IlHCIIJie5I. 3TH KOMIIOHeHTbl 

B o6IIIeM rrpe,ucTaBJI5IIOT co6otI HCTO1IHIIKII 3JieKTPOIIHTaHH5I. B HeKOTOphIX cnyqaax HarpeThIH 

BO3,uyx rrepeMeIIIaeTC5I B KOHBeKTllBHOM TeIIJIOBOM KOHTaKTe C ope6peHneM. 

Xonr TaKI-Ie Terrnoo6MeHHhie CHCTeMhl B rrpOIIUIOM HMeJIH HeKOTOpbIH ycrrex, 

ycoBeprneHCTBOBaHH51 ,ll,llCIIJieeB ll HOBbIX rrpHMeHeHHH ;J:llCIIJieeB Tpe6yIOT eIIIe 60JibIIIllX 

15 BO3MO)KHOCTeH OXJia)K,IleHli5I. B qaCTHOCTll, OXJia)K)]aIOII]He ycTpOHCTBa ,IlJI5I 3JieKTpOHHbIX 

,IIHCIUieeB rrpe,D.IIIet.,"TBYIOIIIero ypoBH51 TeXHllKH o6bI1IHO HCIIOJih3OBaJHf KOHBeKTHBHhie cm..,"TeMbI 

pacce5IHH5I TeIUia, KOTOphie <PYHK~OHHpOBaJIH TOJibKO .D.JI51 OXJia)K.lJ:eHH5I 3a,II,Hero BHYTPeHHero 

yqacTKa ,ilHCIIJie5I. Ilpn lICIIOJib3OBaHH51X BHe IIOMeIIIeHHH IIJIH B ,II,pyrttx TeIUihIX OKpy)KaIOIIIHX 

cpe,r:i:ax OHH Herrpnro;:::i:HhI, oco6eHHO Kor,r:i:a rry1-rncTaa Termorrepe,u;aqa OT corrmi;a qepe3 

20 rrepe;::i:HIOIO IIOBepxHOCTb ,IlHCIUie5I CTaHOBHTC5I OCHOBHbIM <:paR"TOpOM. Bo MHOrHX rrpHMeHeHH5IX 

o6biqHOH 5IBJrneTC5I MOIIIHOCTh, IIOCTyrraIOIIIa5I qepe3 rrepe,ilHIOIO IIOBepxHOCTb ,IlHCIUie5I, 

KOTOpa5I COCTaBJrneT 200 BT IIJIH 60JihIIIe. KpoMe Toro, pbIHOK Tpe6yeT mm .Il,HCIUieeB 3KpaHOB 

60JihlllllX pa3MepoB. C yBeJitt1IeHHeM pa3MepoB 3KpaHa 3JieKTpOHHOro .Il,llCIIJie5I H 

COOTBeTCTBYIOIIl,llX pa3MepoB rrepe)]Hett IIOBepxHOCTll ;J:HCIIJie5I 6y.ueT Bbipa6aThIBaThC5I 

25 6orrhrne Terrrra H 6orrhrne Terrna 6y;:::i:eT rrepe.D.anaThC51 n )]HCrrrreH. KpoMe Toro, KOr)]a .UHCIUieH 

HCIIOJib3YIOTC51 B Hapy)l(HbIX cpe,IJ,ax, aTMOC<:pepHhlll BO3,ayx MO)KeT co;:::i:ep)l(aTh 3arp513HeHH51 

(rrhIJih, rp513h, IIbIJihrt;Y, BO.Il:5IHOH nap, qacnni;hI H3Hoca pa6o"-IHX rroBepxHOCTe:ti: TOpMO3HhIX 

Mexamf3MOB, rreCOK, ,Il;hIM H T.D,.), KOTOphie, eCJIH 3aCaChIBaIOTC5I B ,Il;HCIUie:ti: .D.JI51 OXJia)K.lJ:eHirn 

BHyTpeHHero rrpocTpaHCTBa, MoryT IIOBpe)l()]aTh BHyTpeHHHe KOMIIOHeHTbI )]HCIIJie5I. 

30 CoBpeMeHHhie )]HCIIJieH ( oco6eHHO Te, KOTOpbie llCIIOJib3YIOT BHe IIOMeIIIeHH:ti:) CTaHOB5ITC5I 

Bee 6onee 5IpKHMH, c HeKOTOpbIMH 3a,;::J;HHMH IIO;J:CBeTKaMH, rrpOH3BO.D.5IIIIHMH 1,000-2,000 HHT 

IIJIH 60JibIIIe. qT06hI rrpOH3BO.D.HTh TaKOH ypoBeHh 5IpKOCTH, ycTpOHCTBa OCBeIIIeHH5!, TaKHe 

KaK 6JIOKH CCFL (JIIOMHHecu;eHTHhIX naMII C XOJIO.D.HhIM KaTO.D.OM), LED (cBeTOH3Jiy1IaIOIIIHX 

,IIHO,IIOB), opraHHqeCKHX LED ll IUia3MeHHbie 6JIOKH, MOryT rrpOH3BO,l]JITh OTHOCHTeJibHO 

35 60JibIIIOe KOJIH1IeCTBO TeIIJia. KpoMe Toro, ycTpOHCTBa OCBern,eHH5! Tpe6yIOT OTHOCHTeJihHO 

60JibIIIOro KOJIH1IeCTBa 3Heprmf, 1IT06hI reHepttpOBaTh He06XO)]HMhlll ypoBeHh 51pKOCTll. 

3TO 60JihIIIOe KOJIHqecTBO 3Hepnrn B OOIIIeM IIOCTaBJrneTC51 rrocpe,IICTBOM OD;HOro IIJIH 6orree 

HCTO"-IHHKOB 3JieKTpOrrHTaHH51 D;JI51 ,r:mcrrrreH. 3TH llCTO1IHllKH 3JieKTpOIIHTaHH51 TaK)Ke MoryT 

CTaTh cyrn,eCTBeHHbIM HCTOqHHKOM TeIIJia LJ:JI5I ,Il;HCIIJie5I. 

40 nOJibIIIOe KOJie6am1:e TeMrrepaTyphl 5IBJI5IeTC5I 06h1qHbIM rrpn HCIIOJib3OBaHHH ycTpOHCTB 

rrpe,rrrneCTBYIOIIIero ypOBH5I TeXHHKH B Hapy)KHbIX cpeD;aX B ycJIOBH5IX rrp5IMOro COJIHe1.rnoro 

CBeTa IIJIH B ,ilpyrHX TH)KeJihIX TeIIJIOBbIX ycJIOBll5IX. TaKoe TeMrrepaTypHoe KOJie6aHHe 

OKa3hIBaeT HeraTHBHOe BJIH5IHIIe ll Ha cpoK CJiy)K6hI, ll Ha pa601IHe xapaKTepHCTllKll 

3JieKTPOHHbIX KOMIIOHeHTOB B 3TllX ycTpOHCTBax. 

45 CyIIIHOCTb rrpHMepHbIX BapHaHT0B 0CYIIIeCTBJieHH5I 

B TO BpeM51 KaK CllCTeMhI rrpe,IIIIIeCTBYIOIIIero ypOBH51 TeXHHKH CTpeMHJIHCb OTBO.IJ:llTb 

Terrno TOJihKO qepe3 CTOpOHbl, He ocyIIIeCTBJI51IOIIIlle OT06pa)KeHH5I, H 3a,IIH1Ie KOMIIOHeHTbl 

3JieKTpOHHOro ,l]HCIIJieH, rrpeD;IIO1ITHTeJihHbIH BapHaHT ocymeCTBJieHHH MO)l(eT TaK)Ke BhI3hIBaTh 

CTp.: 5 
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KOHBeKTIIBHYIO Terrnorrepe)],aqy OT Jill]:.J;eBOR IIOBepxHOCTll 6.TIOKa ll306pa)KeHll51 ( OT CTOpOHbI, 

KOTOpa51 o6palileHa K HaMeqeHHOMY Ha6JIIO,i],aTeJIIO). 3TII rrpe.DIIO'ITllTeJihHhie BaprraHTbI 

ocylileCTBJieH1I51 MoryT CO)],ep)KaTh )],Ba OT.D,eJihHbIX rryTrr IIOTOKOB D;JI51 ra3a qepe3 3JieKTpOHHbIH 

,zmcrrnett. IlepBbIH rryTh rroToKa MO)KeT 6hITh 3aMKHYThIM KOHTypoM, a BTopott rryTh rroToKa 

5 MO)KeT 6bITb pa30MKHYTbIM KOHTYPOM. IlyTb 3aMKHYTOro KOHTypa rrpOXO,il,llT qepe3 

rrepe)],HIOIO IIOBepxHOCTb 6.TIOKa ll306pa)Kemrn, rrpO.D,0JI)KaeTC51 K 3a,r:i;HeH qacTII ,IJ,llCIIJie51, r,IJ,e 

OH MO)KeT BXO,L(llTb B TeIIJI006MeHHllK, ll, HaKOHer.-i;, B03BpalilaeTC51 K rrepe,IJ,HeH IIOBepxHOCTll 

6JIOKa ll306pa)KeHll51. IlyTb pa30MKHYTOro KOHTypa BT51I'llBaeT ra3 (HarrpHMep, aTMOCcpepHbIH 

B03,n,yx) qepe3 3a.D,HIOIO qaCTb .IlllCIIJie51 (B03M0)KH0, qepe3 Terrrroo6MeHHHK) ll 3aTeM BbIIIYCKaeT 

JO ero ll3 KOprryca ,il,llCIIJie51. Terrnoo6MeHHIIK MO)KeT llCIIOJib30BaTbC51 ,IJ,JI51 TOf'O, qT06hI 

rrepez:i:aBaTb TeIIJIO ll3 3aMKHYTOf'O KOHTypaB pa30MKHYTbIH KOHTYP ll BbIIIYCKaTh ll3)],llCIIJie51. 

HeofonaTeJihHO, pa30MKHYTbiti: KOHTYP TaK)Ke MO)KeT HarHeTaTbC5I rro3a.Ilrr 6noKa 

ll306pa)KeHll51 (HHori:i:a 3a,n:HeH IIO,l],CBeTKll, B µpyrrre MOMeHTbI BpeMeHll OLED ( opraHrrqecKIIe 

CBeTOll3JiyqaIOlillle .IlllO,l],bI) HJill .Ilpyroro Trrrra 6JIOKII C03,!laHII5I ll306pa)KeHIIH) ,D,Jrn 

15 OXJia)K,IleHirn 6noKa ll306pa)KeHll51 W1IJIII 6rroKa 3az:i:HeH IIO,l],CBeTKII ( ecmI 3a,IJ,H5151 IIO.IlCBeTKa 

Heo6XO)],IIMa .IlJ151 orrpe;:i:erreHHOf'O TIIIIa IICIIOJib3yeMOf'O .IllICIIJie5I). B rrpIIMepHOM BapIIaHTe 

ocylileCTBJieHII5I MOlKeT llCIIOJib30BaTbC5I TeIIJI006MeHHllK C rrepeceKaIOlilllMllC51 

HarrpaBJieHll5IMll IIOTOKOB. 

,[l,pyrHe BapIIaHTbI ocylileCTBJieHH5l OTHOC51TC51 K CllCTeMe, rrpe,IJ,Ha3HaqeHHOH ,IJJI5I 

20 oxrra)KD;eHirn crre,n,yIOIIlllX yqacTKOB 3JieKTpOHHOf'O )]J-ICIIJie51, m160 0,l]HOro, JIII6o B coqeTaHHII: 

(1) MO.IlYJI51 (MO,l]yJieH) IIllTaHirn, (2) 3a;::mett IIOL(CBeTKll ll (3) rrepe,llHeH IIOBepxHOCTll ,IJ,llCIIJie51. 

MO.IlYJill IIllTaHll51 C 6rroKaMll pacceHBaHIU[ TeIIJia (HarrpllMep, OXJia)Kn:aIOlilllMll rrrraCTllHal\m 

WllJill TeIIJIOOTBO)],aMII) MO)KHO llCITOJib30BaTb C HeKOTOpbIMll Bap11aHTaMll ocylileCTBJieHH5£, 

B KOTOpbIX CTOpOHa MO.IlYJI51 rnrraHMSI, CO)],ep)KalilaSI 6JIOK pacce1rnaHll51 TerrJia, pa3MelileHa 

25 Ha rryTII ra3a OKpy)KaIOmeti: cpe;:i:bl, Il TO npeivrn KaK CTOpOHa MO.IlYJISI IIIITaHll51, coµ;ep)Kalila51 

qyBCTBllTeJibHbie ::meKTpllqOCKIIe KOMIIOHeHTbI, OCTaeTCSI B OT)],eJibHOH OKpy)KaIOlileH cpe,De. 

lfaom1pyIOlilaH KOHCTPYKU:H51 MO)KeT o6ecrreqaBaTh ra3oByIO II30JI5II.J,HIO (II IIHOrJJ,a II30JI5II.J,IIIO 

OT TBep,II,bIX qacTIII.J;/3arp513HeHIIH) Me)K,Ily 3T1IMll .IlBYM5I CTOpOHaMll MO,llyJieH mITaHII5I. Ilpll 

OXJia)KJJ,eHIIll MO,IJ,yJiel1 IIllTaHll51 C IIOMOlilbIO pa30MKHYTOf'O KOHTypa ra3a OKpy)KaIOlileH 

30 cpe,n:hr 3aMKHYTbIH KOHTYP MO)KeT ncrroJib30BaTbC51 HJIII He ncrroJih30BaThC51. 

3a,l]Hlle IIO.IlCBeTKll C rrepeµ,HllMll ll 3a,IJ,HllMll CTOpOHaMll MoryT llCIIOJib30BaTbC51 C 

HeKOTOpbIMll BapIIaHTaMll ocymecTBJieHll51 .IlJISI )KJI.IlKOKpllCTaJIJIJiqecKllX .IlllCIIJieeB ()KK,[I,, 
LCD), B KOTOpbIX rrepe,II,H5151 CTOpOHa co,n:ep)KllT ycrpOHCTBa OCBelileHll51, a 3a,ilH5151 CTOpOHa 

CO,II,ep)KllT TeIIJIOIIpOBO.D51lilYIO IIOBepxHOCTb .IlJ151 TOf'O, qT06bI paccettBaTb TeIIJIO OT ycrpOHCTB 

35 OCBelileHll51. B ll)],eaJie Me)K)],y rrepe,II,HIIMII II 3a)],HllMll CTOpOHaMn 3a.IlHllX IIO)],CBeTOK .IlOJilKeH 

6bITb HII3Kllll ypoBeHb TeIIJIOBOro corrpOTIIBJieHII51. 

B ,I1,pyrIIX BapnaHTax ocylileCTBJieHM51 MO.IlYJill IIllTaHII51 MO)KHO IIOMeCTllTb B TeIIJIOBOH 

KOHTaKT co MHO)KeCTBOM TerrnorrpOBOJJ,5IlilllX pe6ep, rrpII 3TOM pe6pa pa3MelileHbI Ha rryTrr 

OXJia)K)];aIOlilero B03,D,yxa (llHOrµ;a ra3a OKpy)KaIOlileH cpe,IJ,bI). Terr.TIO OT MO.IlyJieH IIIITaHH5l 

40 pacrrpe,n:eJI51eTC51 no BCeM pe6paM II OTBO)],IITC51 oxrra)KD;aIOlilllM B03.IlYXOM. hblJIO o6Hapy1KeHO, 

qTo HarHeTaHIIe B03,IJ,yxa B OTHOCIITeJibHO Y3Klle KaHaJibI, orrpeJJ:eJI51eMhie pe6paMII, yJiyqIIIaeT 

B03M0)KH0CTb OTBO,IJ,IITb Terrrro OT MO)],yJieH IIHTaHll51. 

B ,n:pyroM BapIIaHTe ocymecTBJieHH5l ll MO.IlYJill IlllTaHH5l, ll 3a,n:H5151 rro,n:cBeTKa .IlllCIIJie51 

(llJill 6JIOK ll306pa)KeHll51) HaXO,ll51TC51 B TeIIJIOBOM KOHTaKTe C pe6paMll. TaKllM o6pa30M, 

45 e,IIIIHCTBeHHblll IIYTb OXJia)K)IaIOmero B03,nyxa (IIHOr;:i:a ra3a OKpy)KaIOmett cpe,il,bI) MO)KeT 

llCITOJib30BaThC51 .IlJ151 OXJia)K)],eHII51 ABYX ll3 caMhIX TeIIJibIX KOMIIOHeHTOB TIIIIllqHoro 

3JieKTpOHHOro ,Il;llCIIJie51. Ilocpe,r:i;CTBOM rrprrMepa, a He orpamiqemrn, B KaqecTBe ycTpOHCTB 

ocnemeHII51 .IlJ151 ,Il;IICIIJieeB )KK,[I, 06b1qHo IICIIOJib3YIOTC51 MaTpIII.J,bI ID LED. hbIJIO 06Hapy1KeHO, 
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qTo 0TITw-IeCKMe CB0MCTBa ,illI0,il0B LED (H .n:pyrMX ycTp0HCTB OCBer.u;eHmI) MoryT 1I3MeH51TbC51 

B 3aBMCMM0CTM OT TeMnepaTyphr. TaKMM o6pa30M, Kor;::i;a LED noµBepraeTC51 B03,uel1:cTBMIO 

K0MHaTHbIX TeMnepaTyp, OH MO)KeT rrp01I3BO.IJ:1ITb CBeT C onpe;::i;eneHH0H 51pK0CTbIO, ,IJ:JIMHOH 

BOJIHhI WMJIM n:BeTOBOH TeMnepaTypott. O;::i;HaKo, Kor,ua TOT )Ke caMhIH LED no,r:i:BepraeTC5I 

5 B03,Il,eHCTBllIO BbICOKllX TeMrrepaTyp, 5IpKOCTb, ,ilJIMHa BOJIHbI, I.J,BeT0Ba51 TeMnepaTypa II ,ilpyrrre 

CBOHCTBa MoryT ll3MeH51ThC51. TaKIIM o6pa30M, KOr,r:i:a npOIICXO,illIT ll3MeHeHMe TeMrrepaTypbI 

B,ilOJib 3a,ilHeH IIO.IJ:CBeTKll LED (HeKOTOpbie 06nacn1 HaXO,il5ITC51 rrprr 6onee BbICOKOH 

TeMrrepaType, qeM ,Il,pyrrre), MOryT B03HMKaTh OIITrrqecKrre HecornacoBaHHOCTll B,ilOJib 3a,1UleH 

IIO,ilCBeTKll, KOTOphre MOryT 6hITb BlI,IlllMbIMII,ilJI51 Ha6JIIO,llaTeJI51. Enaro,ilap51 IICIIOJib30BaHIIIO 

JO BaprraHTOB ocyr.u;eCTBJieHII51, rrpe.n:cTaBJieHHbIX B ,r:i:aHHOM ormcaHlllI, TeIIJioo6pa30BaHMe 

MO)KeT paBHOMepHO pacrrpe,neJI51TbC51 no pe6paM H OTBO,IlHTbC51 ll3 ,illlCIIJie51. 3TO MO)KeT 

rrpe,D,OTBpar.u;aTh o6pa30BaHIIe JII06hIX IIOTeHI{MaJibHbIX «rOp51qlIX ToqeK» B 3a,nHeH IIO,ilCBeTKe, 

KOTOphre MoryT CTaHOBMTbC51 BII.IJ:lIMbIMM ,IJ,JI51 Ha6JIIO,ilaTeJI51 ll3-3a 1I3MeHeHH51 B OIITrrqecKHX 

CBOHCTBax ycTpOHCTB OCBer.u;eHM51 (lIHOr,ila ,illIO,llOB LED, HO He BCer;:::i:a). B .z:i;pyrttx BapttaHTax 

15 ocyr.u;eCTBJieHM516JIOK II306pa)KeHH51 (cKopee qeM 3a,IlH5151 TIO,ilCBeTKa) HaXO,illITC5I B TeIIJIOBOM 

KOHTaKTe C pe6paMll. nJIOK H306pa)KeHll51 M0)KeT C0,D,ep)KaTh 3JieKTp0HHbIH 6JIOK JII06ott 

cpopMbI ,IJ,JI51 reHeprrpoBaHH51 H306pa)KeHII51, BKJIIOqa51, HO He orpaHIIqrrBa51Cb 3TIIM: )KK,[I;, 
cBeT0II3JiyqaIOr.u;HH ,llHO,il (LED), opraHIIqecKrriI cBeTOII3JiyqaIOr.u;HH ,IlII0,il (OLED), .n,IIcrmeH 

C aBT03JieKTp0HH0H 3MHCCHeH (FED), CBeTOH3JiyqaIOr.u;rre II0JIIIMepbI (LEP), IIJia3MeHHhie 

20 ,IlllCTIJieII H JII06hre ,npyrIIe ,illICIIJieII C IL'10CKHM!TOHKllM 3KpaHOM. 

Pe6pa MOryT o6ecrreqHBaTh II30JIHpOBaHHYIO KaMepy OT OCTaJibHOH qacnI ,illlCIIJie51 TaK, 

qTO0hl ,IlJI51 oxrra)K)]eHII51 pe6ep MO)KHO 0hIJIO 3aCaChIBaTh II HCTI0Jih30BaTh aTl\.mccpepHblll 

B03,IJ,yx. 3TO Bhir0,Il,H0 ,IlJI51 CIITyau;rriI, B KOT0pbIX .IJ:IICIIJieH no,;::i:Jie)KHT IICIIOJih30BaHMIO B 

Hapy)KHOH cpe,IJ,e H 3acachIBaeMhIH B03,r:i;yx MO)KeT co,D,ep)KaTh 3arp513HeHH51 (rrhIJihU:Y, rp513h, 

25 IIbIJib, no,ny, ,ilbIM II T.,il.), K0TOpbie MoryT rronpe)K,IlaTh qynCTDIITeJihHhie 3JieKTp0HHhie 

KOMIIOHeHTbI ,ilHCIIJie51. 

Ecn11 3a,Il,H5151 TIO,Il,CBeTKa 1ICTIOJib3YeTC5I C KOHKpeTHbIM rrpmvreHeHMeM ,Il,IICIIJie51, TO MO)KHO 

llCIIOJih30BaTI, 3a,ilHIOIO IlO,ilCBeTKY C nepe,n:HeH II 3a,IlHeH CTOpOHaMH, npH 3T0M rrepe,Il,H5151 

CTOpOHa co.o;ep)KllT ycrpOHCTBa OCBer.u;eHH51, a 3a,ilH5151 CTOpOHa CO,Il,ep)KllT TerrnorrpOBO,Il5IlilYIO 

30 IIOBepxHOCTh ,IlJI51 pacceIIBamrn Temrn OT ycTpOHCTB OCBememrn. B ll,IleaJie Me)K,Ily rrepe,IlHHMII 

ll 3a,ilHllMll CTOpOHaMH 3a,ilHIIX IlO,ilCBeTOK ,ilOJI)KeH 6:&ITb Hll3KIIH ypoBeHh TeIIJIOBOro 

corrpOTHBJieHH51. IlpHMepHbIH BapHaHT ocymeCTBJieHH51 co,n:ep)KIIT PCB (rreqaTHYIO IIJiaTy) 

C MeTaJIJiw-IeCKIIM cep,IJ,eqHIIKOM, C ,ilHO,ilaMII LED Ha rrepe.n,HeH CTOpOHe H MeTannrrqecKOH 

IIOBepxHOCTbIO Ha 3a,UHeH CTOpOHe. 

35 C II0MOlilbIO OIIIICaHHbIX HlI)Ke acrreKTOB rrpIIMepH:&Ie BapIIaHTbI ocyr.u;eCTBJieHII51, 

rrpe,IJ,CTaBJieHHhie B ,r:i:aHHOM OIIHcaHlIII, c,n:enanrr B03M0)KHbIM IIO,ilX0,il51lllee 0XJia)K)]eHHe )],Jl51 

60JibllIHX 3JieKTpOHHbIX ,illlCIIJieeB ,na)Ke B ycnomrn:x )KapKoro KJIIIMaTa ll pa3MemeHII51 B 

ycrromrnx rrp51M0ro COJIHeqHoro CBeTa. BapIIaHTbI ocyr.u;eCTBJieHH51 TaK)Ke He Tpe6yIOT KaKOH­

Jitt6o cpopMbI KOH,l],llI.J,H0Hepa (xon1, ecnH Tpe6yeTC5I, ero MO)KHO HCTIOJih30BaTh), H 3T0 

40 yMeH:&IIIaeT IIOTpe6HOCTll B rrpocTpaHCTBe II 3JieKTp03HeprmI ,ilJl51 ,IllICIIJie51. 

BbIIIIell3JIO)KeHHhie ll ,n:pyrtte rrpII3HaKrr II nperrMymecTBa rrpmvi:epHbIX BaprraHT0B 

ocymecrBJieHrr51 6y,r:i:yT oqeBtt,r:i:HhI H3 rrocJie,ilyIOmero 6onee rro,r:i:po6Horo orrrrcaHrrH 

onpe,IJ,eJieHHbIX BaprraHTOB ocymecTBJieHII51 ll306peTeHll51, llJIJIIOCTpIIpyeMhIX Ha rrpHJiaraeMhIX 

qepTe)Kax. 

45 KpaTKoe mrn:caHHe qepTe)Keit 
JiyqIIIe IIOH51Tb rrpmvrepHbIH BapIIaHT ocyr.u;eCTBJieHII51 MO)KHO rrp11 rrpoqTeHIIII 

rrocne.n:yIOr.u;ero rro;:::i,po6Horo orrrrcaHII51 II c rroMOIIlhIO rrprrnaraeM:&rx qepTe)KeM, Ha K0T0phrx 

ll,ileHTllqHhie II03llQ1IOHHhie o603HaqeHII51 OTHOC51TC51 K H,ileHTWIHbIM qaCT51M H Ha KOT0pbIX: 
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(pHT. 1 - nepcneKTHBHOe lI306pa)KeHHe TlIJH{qHoro MO.UYJI5I IIIITaHH5I; 

c:p1Ir. 2 - nepcneKTHBHoe II3o6pa)KeHIIe ,r:i;Byx Mo,r:i;yneH IIHTaHII5I, ycTaHOBJieHHhIX BHYTPlI 

H30Jittpyioweii: KOHCTpyKu;tttt; 

c:pttr. 3 - nepcrreKTlIBHOe 1no6pa)KeH1Ie BaprraHTa ocyweCTBJieHlIH, B KOTOpOM 

5 OXJia)K,IJ;aIOI.U:Hll B03,r:i:yx MO)KeT HCIIOJih30BaThCH .D:JIH OXJia)K.IleHirn MO,r:i;ynerr IIlITaHH5I lI 6noKa 

3a,r:i:Herr IIOllCBeTKlI; 

c:prrr. 4 - nepcrreKTlIBHoe rr3o6pa)KeHrre BaprraHTa ocymeCTBJieHrrH, KOTOphIH no,r:i:o6eH 

BapI-IaHTY ocymecTBJiemrn, IIOKa3aHHOMY Ha c:prrr. 3, 3a lICKJIIOqeHrreM Toro, qTo Tenepb 

TeIIJIOOTBO.Il lICIIOJih3yeTC5I C MOJlYJI5IMlI IIHTaHHH; 

JO (plIL 5 IIOKa3hIBaeT rrepcrreKTHBHOe lI306pa)KeHHe BapHaHTa ocymecTBJieHlIH, B KOTOPOM 

Me)K)ly 6JIOKOM 3a)lHell IIO;JCBeTKlI lI lI30JI1IpyIOmerr KOHCTpyKu;rrerr o6pa30BaHO MHO)KeCTBO 

KaHaJIOB; 

c:prrr. 7 rroKa3hrnaeT rrepcneKTHBHoe H3o6pa)KeHHe B pa3pe3e µ,pyroro BapIIaHTa 

ocymeCTBJieHI,I5I, KOTOpbIH lICIIOJib3YeT TeIIJIOIIpOBO,IJ,HII.J:YIO IIJiaCTlIHY lI TeIIJIOIIpOBO;JHII.J:lie 

15 pe6pa; 

c:pIIr. 8 rroKa3hIBaeT rrepcrreKTlIBHoe H3o6pa)KeHrre B pa3pe3e ;::i:pyroro BaprraHTa 

ocymecTBJieHH5I, B KOTOpOM pe6pa lICIIOJib3YIOTCH .IlJIH pacrrpe,IJ,eJieHlI5I Terrrra OT 6rroKa 3a,r:i:HeH 

IIO,QCBeTKlI lI ero oxrra)K,Zl,eHHH; 

<:plir. 9 - rrepcrreKTlIBHOe lI306pa)KeHrre C3a,IJ,lI BapHaHTa ocymecTBJieHH5I, B KOTOpOM 3a,r:i:mI5I 

20 KpbIIIIKa ,IJ,lICIIJieH y,n:arreHa; 

c:prrr. lOA - rrepcrreKTlIBHoe H3o6pa)KeHHe B pa3pe3e ,r:i:pyroro BapHaHTa ocymecTBJieHrrH, 

IIOKa3hIBaIOmee KaHaJihI 3a:MKHYTOro KOHTypa H pa30MKHYTOro KOHTypa; 

(plff. lOB - rrepcrreKTlIBHOe ll306pa)KeHHe B pa3pe3e, rro,uo6Hoe lI306pa)KeHlIIO, IIOKa3aHHOMY 

Ha <:plir. lOA, B KOTOpOM 3a)lH5IH lI 6oKOBhie KpbIIIIKlI y,r:i:aneHhI; 

25 <:plir. 11 - rrepcrreKTlIBHoe H3o6pa)Kemre n pa3pe3e ,r:i:pyroro napHaHTa ocymecTnneHttH, 

IIOKa3hIBaIOwee BIIYCKHhie H BbIIIYCKHhie OTBepCTH5I .IlJIH ra3a OKpy)KaIOmeH cpe,IJ,hI, KOTOpbill 

lICIIOJih3yeTC5I TOJibKO B rrpe,r:i:enax Terrrroo6MeHHHKa, a He B ,r:i:OIIOJIHHTeJihHbIX He06H3aTeJihHbIX 

KaHanax;H 

c:pHr. 12 - rrepcrreKTHBHoe H3o6pa)KeHHe B pa3pe3e rrpHMepHoro BapHaHTa ocymecTBJieHH5I, 

30 B KOTOpOlVI lICIIOJih3yeTCH Terrrroo6MeHHHK C rrepeceKaIOII.J:lIMHCH HarrpaBJieHH5IMlI IIOTOKOB, 

qT06hI pa3,r:i:eJIHTb 6rrOKlI 3JieKTpOIIlITaHlI5I 60JibIIIOll H MaJIOll MOII.J:HOCTlI. 

Ilo.z:i;po6Hoe 01rn:camt:e H306peTeHH.sI 
<DHr. 1 IIOKa3hIBaeT O,QlIH BapHaHT ocymecTBJiemrn THffiiqHOro MO.I1:YJI5I 7 m-uaHlIH, KOTOpbill 

MO)KeT lICIIOJib30BaTbC5I C HeKOTOpbIMH lI3 BaprraHTOB ocymecTBJieHH5I, OIIIICaHHbIX B .n:aHHOM 

35 OIIIICaHIIlI. IJeqaTHa5I IIJiaTa 6 MO)KeT 6hITh rrprrKperrJieHa K MO.IJ:YJIIO 7 IIHTaHHH lI MO)KeT 

co,uep)KaTh MHO)KecTBO ::meKTPOHHhIX KOMIIOHeHTOB 5, KOTOpbie MoryT 6hITh He06XO;JHMbIMH 

,UJIH pa60TbI H yrrpaBJieHlI5I MO,ri:yneM 7 mnaHlI5I. 3TII 3JieKTpOHHhie KOMIIOHeHThI 5 MoryT 

BKJIIOqaTh B ce65I pe3HCTOpbI, KOH,IJ:eHCaTOphI, orrepaUHOHHhie ycHJIIITeJilI, MOHTa)KHhie )KryThI, 

coe,lJJIHlITerrrr lI KaTyIIIKlI lIH,UYKTlIBHOCTH, HO He orpaH1Iq1rnaHCb 3TlIM. Ea30Ba5I IIJiaTa 8 
40 MO)KeT 6hITb rrpHKpenneHa K MO.UYJIIO 7 IIHTaHlI5I 11 MO)KeT ,ri:eHCTBOBaTh KaK 6rroK pacceHBaHH5I 

Terrrra D;JI5I Mo,uym1 7 IIHTaHH5I, TaK qTo Terrrro, KOTOpoe o6pa3yeTC5I MO,r:i:yrreM 7 IIHTaHH5I, 

rrepe,r:i:aeTC5I K 6a30BOM rrrraTe 8. B HeKOTOpbIX BapHaHTax ocymecTBJieHlIH MO)KeT 6hITb 

60JihIIIe lICIIOJih3yeMhIX KOMIIOHeHTOB, HarrpHMep KOHTaKTHa5I rrrrowa,uKa, pacrrOJIO)KeHHa5I 

Me)K)ly MO,u:yrreM IIHTaHlI5I lI 6a30BOH rrrraTOH 8. KpoMe Toro, KaK .IlOIIOJIHlITeJihHO 

45 o6cy)K,z::i:aeTC5I HH)Ke, C 6a30B0ll rrrraTOll 8 MO)KeT lICIIOJih30BaThC5I JII06orr TlIII TeIIJIOOTBO)]a 

lIJilI c6opK1I pe6ep, qT06hI ,,J,OIIOJIHIITeJihHO ynyqIIIaTh ee TepMO.IJ:lIHaMIIqecKIIe CBOHCTBa. 

TaK)Ke Me)K.Ily 6a30BOH rrrraTOll 8 H 6JIOKOM TeIIJIOOTBO,.n:a MoryT 6hITb pa3MemeHhI 

KOHTaKTHhie rrnoma,r:i:KH. 
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<Dur. 2 rroKa3hrnaeT .)],Ba Mo,n:y.m1 rrttTaHtt51, ycTaHOBJieHHhre BHYTPM tt3onupyIOIUeH 

KOHCTPYKQllH 9, KOT0pa51 no cyIUeCTBY npe,D,OTBpaIUaeT rrepe,il,aIIy ra3a ll 3arpH3HeHIIll Me)K,D,y 

.D:BYM51 CTOpOHaMH MO,l],YJI51 IlHTaHll51. Ea30Bhie ITJiaThl 8 M0,D,yrrett IUITaHH51 IIOKa3aHhl Ha 

CTOp0He H30JIHPYIOIUeH K0HCTPYKUHH 9' Ha KOTOpOH OXJia)K,l],aIOIUHH B03,l],YX 4 OKpy)KaIOIUeH 

5 cpe,ll,hl npe,;::i;Ha3HaqeH ,Il,JI5[ npOX0)K,!J;eHll51 Il0Bepx 6a30BhIX IIJiaT 8. MoryT HCilOJih30BaThC51 

ynJIOTHHTeJihHhie npOKJia,IJ,Kll 11, qT06hI o6ecneqHBaTh ra30HenpOHHIJ;aeMoe (H/HJill 

Henpomu.1,aeMoe ,Il,JIH 3arpH3HeHJIH) ynJI0THemie Me)K,IJ,y M0,IJ,YJI51Mll IlllTaHHH ll ll30JrnpyIOIUeH 

K0HCTPYKQlleH 9. Oxrra)K,l],aIOIUHH B03,;::i;yx 4 HHOr,IJ,a BT51rllBaeTCH H3 cpe,IJ,hI, oKpy)KaIOIUeti: 

,illlCITJieH. 3Ta 0Kpy)KaIOIUa51: cpe,IJ,a MO)KeT co,n:ep)KaTh Bpe,l],Hhie 3arp513HeHH51:, KOTOpbie MOryT 

JO BhI3hIBaTh Il0Bpe)K,l],eHHH pa3JIHqHbIX 3JieKTpllqecKHX KOMilOHeHTOB B JJ:llCIIJiee. 3TII Bpe,IJ,Hhie 

3arp513HeHll5l BKJIIOqaIOT B ce65l: nbUib, ,ilhIM, IlhlJihllY, BO,il,5IHOH nap, ,;::i;pyrne Bpe,ilHhie TBep,il,bie 

qaCTllQbI ll .Il,pyrne Bpe,nHhie ra3hI, HO He orpamfqHBa5!Cb 3THM. T aKllM o6pa30M, O;::J:HO ll3 

Ha3HaqeHHH ll30JittpyIOIUett KOHCTPYKIJ;IIII 9 cocT0IIT B TOM, qTo6hr npe,IJ,OTBpaIUaTh K0HTaKT 

OXJia)K,naIOIUero B03;::i:yxa 4 OKpy)KaIOrueti: cpe,D,hI C HeKOTOpbIMII H3 qyBCTBHTeJihHbIX 

15 3JieKTp0HHbIX K0Mn0HeHTOB ,l],llCIIJieH, BKJIIOqa51, HO He orpaHHqHBaHCb 3TllM, 3JieKTp0HHhie 

K0MilOHeHTbI 5 (noKa3aHHhie Ha qmr. 1), K0TOpbie Tpe6yIOTCH ,llJI5[ pa60TbI II yrrpaBJieHH5l 

MO,il,YJI5lMH nIITamrn. Enaro,il,ap5l ycTaHOBJieHIIIO MO.=t,ynett nIITaHtt5l BHYTPII II30JIHPYIOIUeH 

K0HCTPYKQHll 9 0XJia)K,IJ,aIOIUIIH B03,IJ,YX 4 OKpy)KaIOrueit cpe,n:hI M0)KeT BT5lrIIBaThC5l B K0pnyc 

JlllCIIJie5l H HarHeTaThC5l noBepx 6a30BbIX IIJiaT 8 (H He06513aTeJihHO no TenJI00TBOLI,aM II 

20 pe6paM) )],JI5l OXJia)K)];eHII5l MO,n:ynett mnamrn. 3TO M0)KeT 6hITb BhIIIOJIHeHO, He rro,n:Bepra5l 

qyBCTBIITeJihHhie 3JieKTPOHHhie K0MIIOHeHTbI B03,il,eHCTBllIO noTeHQHaJihH0 Bpe,nHoro 

oXJia)K,naIOIUero B03,ilyxa 4 oKpy)KaIOIUett cpe,nhI. 

<Dnr. 3 H 4 IIOKa3hIBaIOT BapttaHTbI ocyrueCTBJieHH5!, B KOT0pbIX 0XJia)K,!J;aIOIUllH B03,n:yx 4 
M0)KeT IICil0Jih30BaThC51 )],JI5! oxrra)K,!J;eHI-rn: M0,nyneit IIIITaHII5! II 6rroKa 140 3a,il,HeH IlO,il,CBeTKII. 

25 3TII napHaHTbI ocyruecTnJieHII5! IlOKa3hmaIOT 6JIOK 140 3a,llHeH II0,il,CBeTKH, K0TOpbIH coi:i:ep)KHT 

MHO)KeCTBO ycTpOHCTB 141 OCBeIUeHH51 (HanpttMep, LED), KOT0phre CMOHTHp0BaHhI Ha 

rreqaTHOH nnaTe (PCB). B rrpttMepHOM BapttaHTe ocyruecTBJieHH51 M0)KeT ttcrroJih30BaThC51 

PCB c MeTaJIJIHqeCKllM cep,neqHHK0M HJill JII06a5l ,npyra5l MOHTa)KHa5l KOHCTPYKQll5l, KOTOpa5l 

MO)KeT lllvieTh OTH0CIITeJibHO HH3KHH ypoBeHh TenJI0B0ro corrp0TIIBJieHII5!, qT06hI Tenrro 

30 MOrJIO rrepe,n:aBaTbC51: OT ycTpOHCTB 141 OCBeIUeHH51: K 3a,n:HeH noBepxHOCTll 6JIOKa 140 3a,llHeH 

II0JJ:CBeTKH, 0TKyLI,a OHO MO)KeT OTBO,il,llTbC5l rrocpe,il,CTBOM 0XJia)K,llaIOIUero B03,llyxa 4. 
Ycrpoti:cTBaMH 141 ocBeIUemrn MoryT 6hITh LED, raJioreH, CCFL HJIH rrI06oe ,r:i:pyroe 

YCTP0HCTB0, K0T0poe rrp0H3B0)],HT CBeT. KpoMe Toro, 6JIOK 3a,ilHett II0)lCBeTKll, B03M0)KH0, 

,IIa)Ke He 5lBJI5leTC51 He06XO)lHJvlbIM )lJI51: HeK0T0pbIX BapIIaHT0B ocyrueCTBJieHll51, TaKllX KaK 

35 rrna3MeHHhre ,n:ucrmeII, ,D,llcrrneII Ha ocHoBe OLED, LEP HJill FED. O,n:HaKo 3TH TllIIhI .z::i;Hcrrne51 

TaK)Ke II3BeCTHbI KaK Bbipa6aThIBaIOIUIIe TenJIO II B K0T0pbIX OXJia)K,lleHIIe 3a,IJ;HeH IIO,il,CBeTKll, 

0IIllChIBaeMoe B 3T0H 3a5!BKe, 3Tll crroco6hI TaK)Ke MoryT 6hITh rrpaMeHeHhI K OXJia)K,lleHllIO 

3a,IJ,HllX II0BepxH0CTeH 3TllX 3JieKTp0HHhIX 6JIOKOB ll306pa)f(eHII5!. TaKIIl\1 o6pa30M, TaM, r,IJ,e 

II0Ka3aHhI 6JIOKH 3a,il,HeH IIO,IJ,CBeTKH, 0HH MoryT 6hITb 3aMeHeHhI Ha rrna3MeHHhie, OLED, 
40 FED llJIH LEP 6JIOKll ll306pa)f(eHll51. 3JieKTpOHHhie KOMIIOHeHTbI 5 MoryT 6hITb ll30Jillp0BaHhI 

OT 0XJia)K,!J;aIOruero B03,nyxa 4 C IIOM0IUhIO llCII0Jib30BaHll51 II30JIHPYIOIUeH K0HCTPYKQIIH 9. 
<Dttr. 4 II0Ka3bIBaeT BapIIaHT ocyrueCTBJieHH51, K0T0pblll rro,;::i:o6eH BapIIaHTY ocyIUeCTBJieHII51, 

II0Ka3aHHOMY Ha qmr. 3, 3a HCKJIIOqeHHeM Toro, qTo TeIIJI00TBO,ll 12 Terrepb HaX0,IJ,HTC5l B 

TeIIJIOB0M KOHTaKTe C M0,il,YJI5lMll nIITaHH51, qT06hI )lOII0JIHHTeJihH0 o6nerqaTh rrepe;::i:aqy 

45 TerrJia OT A-IOJJ:yJieH IIIITaHH5l. KoHeqHo, cneLI,yeT OTMeTHTh, qTo JJ:0CTYIIHbI MH0)KeCTB0 THII0B 

TeIIJI00TB0,il,0B, K0TOpbie H3rOTaBJII-rnaIOT ll3 MHO)KecTBa pa3JillqHbIX MaTeprraJIOB II KOTOpbie 

HMeIOT MH0ro pa3JillqHbIX THIIOB KOH(J)llrypari;HH. B qacTHOCTH, rrpe,D,IIOJiaraeTC5I, qTo JII06a51 

cpopMa TeIIJIOOTBO,n:a M0)KeT llCIIOJib30BaThC51 C pa3JIHqHhIMll BapIIaHTaMH ocyIUeCTBJieHII51 
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ll MO)KeT HCnOJTb30BaThC51 M51 YAOBJieTBOpeHI-I51 pa3JillqHbIM ycnOBll5IM q:>yHKI(llOHMpOBaHM51. 

<DHr. 5 IIOKa3hIBaeT ,r:i;pyroii BapHaHT ocyI.QeCTBJieHirn, B KOTOpOM Me)K,r:i;y 6JIOKOM 140 
3a,IJ;HeH IIO,IJ;CBeTKll ll ll30JIHPYIOI.QeM KOHCTPYKI.J;Heii 9 o6pa30BaHO MHO)KeCTBO KaHanOB 15. 
Mo)KHO Hcnonn30BaTh pa3,nenHTeJIH 16 KattanoB, qT06n1 oT,uen51Th Ka)K,IJ;hIH Kattan 15 H 

5 o6ecneqHBaTI, KOHCTPYKTHBHYIO )KeCTK0CTb ,Il;JI51 BCero 6noKa. Pa3,IJ;eJIHTeJIH 16 KaHanOB 

rrpe.[J,noqTHTeJihHO MO)KHO ll3r0T3BJIIIB3Tb ll3 Terrnorrp0BOJJ:511.Qero MaTepHana TaK, qT06hI 

0HII T3K)Ke M0rJIII ocyI.QeCTBJI51Tb rrepe,Il;aqy Terrna Me)K,r:i;y 6JIOKOM 140 33D:HeH II0,IlCBeTKII ll 

H30JIHPYIOI.Qeii K0HCTPYKI.J,He:tt 9. TennonpoB0,0:511.QIIH pa3,uenHTeJih 16 KaHanoB TaK)Ke MO)KeT 

y.IJ,aJI51Th Tenno Jm6o OT 6JioKa 140 3a,z:i:tteii rro.IJ,cBeTKH, nH6o OT II30JIHPYIOI.QetI KOHCTPYKI.J,llll 

JO 9 ll M0)KeT pacceHBaTI, Terrno B B03.IJ,yx, rrepeMemaIOIUHHC51 ITO Kattany 15. TaKIIM o6pa30M, 

HeKOTOpbie pa3.IJ,eJIHTeJIII 16 KaHaJIOB M0ryT C0.I1,ep)K3Tb ope6peHrre llJill TenJIOOTB0.l],bl, qT06hI 

o6nerqaTh Temmnepe,z:i:aqy K B03,r:i;yxy, nepeMeI.QaIOI.QeMyc51 no Kattany 15. 
<DHr. 6 noKa3hIBaeT Bll,Il; BHH3Y e.l],llHCTBeHHOro KaHana 15, KOTOpbIM CO.IJ,ep)KHT TenJI0OTBO.l], 

12 AJI51 M0.IJ,YJI51 IIHTaHH51, ycraHOBJieHH0ro BHYTPll ll30JIMpyIOI.Qeii KOHCTPYKI.J,llll 9. HeKOTOpbie 

15 KaHaJihI 15 MoryT co,r:i;ep)KaTh Mo,r:i;ynrr nHTaHII51, a i:i:pyrIIe MoryT IIX He co,r:i;ep)KaTh. ,l];n51 Toro 

qTo6hI BT51THBaTh B03.IJ,YX qepe3 Kattan 15 ,IJ;JI51 0XJia)K,Il;emrn TeIIJI00TB0D:a 12 (eCJill OH 

llCIIOJih3yeTC5I) II pa3.IJ,eJIHTenel1: 16 KaHan0B ( eCJIII 0Hll TenJionp0B0,il,5IIUHe ), TaK )Ke KaK 3a.IJ,HeM 

n0D:CBeTKll 140 (HJIH 6JIOKa LED .l],JI51 CBeTO.l],II0,il,HOro JJ:IICIIJie5I), M0)KeT llCII0Jib30BaThC51 

BeHTllJI5IT0p 17 KaHaJia. Ka)K,Il;blll Kattan 15 M0)KeT C0,Zlep)KaTh 0.l],llH lillll 60Jiee BeHTlill5IT0pOB 

20 17 KaHana. HeKOTOpbie KaHanhI MoryT Boo6me He C0,D,ep)KaTh BeHTllJI5IT0p, a MoryT 

noJiaraThC51 llCKJIIOqHTeJihH0 Ha ecTeCTBeHHYIO K0HBeKI.J,lIIO, II03B0JI515I Tenny yBeJillqllBaThC51 

II BbIX0JJ:llTb ll3 KaHana. KaK 6y,z:i:eT nonpo6HO o6cy)Kµ,aThC5I Hll)Ke, BeHTllJIHT0pbl M0ryT 0hITb 

pa3MeI.QeHhl B 6noKe ,Il;IICIIJie5I r.ue yro.IJ,H0 li MoryT liCnOJih30BaThC5I ,Il;Jl5I Toro, qTQ0hl 

BT51nrnan, B03JJ:YX qepe3 KaHaJihl, npoTaJIKHBaTh B03,r:i;yx qepe3 KaHaJihl llJill li ,ZlJI51 Toro, ll 

25 ,IIJI51 ,r:i;pyroro. 

B TO Bpervrn KaK ,IJ;IICIIJieH HaX0,llllTC51 B rrpou;ecce pa60Thl, BeHTIIJI51TOpbI 17 KaHana rv10ryT 

pa6oTaTh HerrpepbIBH0. B KaqecTBe aJihTepHaTIIBbl, B K3)K,llbIH Kattan MoryT 6nITb II0MeI.QeHhl 

TepMoqyBCTBHTeJihHhie ycTpOtt:CTBa (He IIOKa3aHbI) II llCIIOJib30BaThC51 AJI5I ll3Mepemrn 

TeMnepaTyphI BHYTPll KaHana IIJIHJII06oro ll3 KOMII0HeHT0B KaHana (6noKa 3a,z:i:HeH 110,Il;CBeTKll 

30 IIJIII ,:llICIIJie5I, ll30JIHPYIOIUett: K0HCTPYKU:llll lIJill pa3,r:i;eJIHTeJieM KaHaJIOB). OCHOBhIBa5ICb Ha 

,IIaHHbIX, II0JiyqeHHhIX OT 3TllX TepMoqyBCTBIITeJihHhIX ycTpOHCTB, MOryT 6nITb B0BJieqeHhl 

no BbI6opy pa3JmqHhie BeHTllJI5ITOphI B 3aBIICllMOCTH OT Toro, ,Il;JI5I KaKoro KaHarra Tpe6yeTC5I 

OXJI3)K,IJ;em1e. TaKIIM o6pa30M, BeHTIIJI51T0pbl 17' K0T0phie BT5IrlIB3IOT B03.IJ,YX qepe3 KaHaJihl 

15, C0,IJ;ep)Kamrre M0,IJ;YJIH IIIITaHHH, MOryT pa6oTaTb qame llJill Ha 6onee BbIC0KIIX CK0pOCT5IX 

35 BpaI.QeHII5I ll3-3a 60JihIIIero KOJIHqecTBa Tenna, IIOCTyrraIOI.Qero OT Mo.n;yne:tt IIIITaHM51. K po Me 

Toro, KaHaJihl, KOTOphie co,r:i;ep)KaT MOAYJIII nHTaHII51, ,Il;Jl51 OXJI3)K,IJ;eHH51 KaHana MoryT 

CO,D;ep)KaTh 6onee KPYIIHhie BeHTIIJI5ITOphI llJIII MHO)KecTB0 BeHTllJI5IT0pOB. 

<DIIr. 7 IIOKa3hIBaeT ,D;pyrott: BaprraHT ocyI.QeCTBJieHII51, B KOTOpOM IICIIOJih3yeTC51 

Te1rnonp0BO.I1,HIUa5I IIJiaCTHHa 10 ll pe6pa 18. B OJJ:H0M BapIIaHTe ocyI.QeCTBJieHH5I 0a30Ba5I 

40 IIJiaTa 8 MO.D:YJI5I IIHTaHII51 MO)KeT HaX0JJ:IIThC51 B TeIIJI0BOM K0HTaKTe C TeIIJIOIIpOB0,IJ,5II.Qett: 

rrnaCTllH0ti: 10. B ,r:i;pyrHX Bap11aHTax ocyI.QeCTBJieHII5I 6a30Ba5I IIJiaTa 8 M0)KeT He 

IICIIOJih30BaThC5I II BMeCTO 3T0ro M0.IJ,YJib 7 IIIITaHII5I M0)KeT HaXO.I1,IITbC5I B rrp5IMOM Terrn0BOM 

K0HTaKTe C Tennonp0BOJJ:HIUett: nnaCTlIH0ti: l 0. 113-33 TerrnonpOBO,I1;5II.QeM nprrp0µbl rrnaCTIIHbl 

10 H pe6ep 18 II TenJIOB0ro K0HTaKTa Me)K,Il;y HIIMII TeIIJIO, K0TOpoe np0ll3B0JJ:IITC5I MOAYJI5IMll 

45 nHT3HII5I, M0)KeT pacnpe,a;eJI5ITbC5I 110 BCeii rrnaCTHHe 10 ll BCeM pe6paM 18. B nprrMepH0M 

Bap11aHTe ocyI.QeCTBJieHH5I nyrh oxrra)K,D;aIOI.Qero B03,D;yxa 20 (ra3a oKpy)KaIOmeti: cpe,D;hI) 

llCIIOJih3yeTC51 M51 OTBeµ,eHH51 Tenna, KOTOpoe HaKaIIJIHBaeTC5I Ha rrrracnrne 10 ll pe6pax 18. 
B KaqecTBe aJihTepttaTIIBbl, T3K)Ke MO)KeT llCIIOJib30BaThC51 npou;ecc ecTeCTBeHHOli KOHBeKD;llII, 
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IIT06hI TI03B0JUITh Tenny BhIXO,U:llTh H3 nrraCTIIlihI 10 ll pe6ep 18. 
,[{rr5I Toro '-IT06hI ycTaHaBJIHBaTh 3JieKTpOHHhie 6JIOKII, TaKIIe KaK PCB, HaKOIIIITeJIII Ha 

)KecTKI1X ,llIICKax, rraHeJilI CHHXp0HI13ao;III1 l1 ynpaBJieHI15I, KaTyIIIKII IIH.U:YKTI1BH0CTll l1 ,n:a)Ke 

M0,n:yrr11 TII1TaHII5I, ecrr11 Tpe6yeTC51, MoryT l1CII0Jih30BaTbC5I MH0)KeCTB0 M0HTa)KHhIX KJieMM. 

5 MOHTa)KHhie KJieMMhI TaK)Ke MoryT 6hITh TennonpOB0,U:5II.Qlll',1II, qT06hI TeIIJI0, KOT0poe 

Bhipa6aThIBaeTC5I 3TII1vHI 3JieKTp0HHhIMII 0JIOKaMll, TaK)Ke MOrrro nepe,n:aBaThC5I K IIJiacnrne 

10 II pe6paM 18 II OTB0,U:IITbC5I oxrra)K,l],aIOI.QHM B03,n:yxoM 20. 
B npHMepHOM BapIIaHTe ocymecTBJieHH51 TIJiaCTHHa 10 M0)KeT o6ecrreqHBaTh 6aphep ,U:JI51 

ra3a H 3arp513HeHHti: Me)K,l],y cTopoHoti:, co,n:ep)Kameti: pe6pa 18 (H oxna)K,[{aIOru:Hti: B03,n:yx 20), 
JO H CT0POH0H:, co,n:ep)Kameti: M0HTa)l(Hhie KJieMMhI, M0,n:yJIH TIHTaHII51 H JII06bie ,n:pyrHe 

3JieKTP0HHhie 6JIOKH. ECJIII TIJiaCTHHa 10 06ecrreq1maeT C00TBeTCTBYIOI.QHH: 6aphep, 

aTMOC(pepHblll B03,n:yx MO)KeT 3aCaCbIBaTbC51 B Ka'-leCTBe oxrra)K,l],aIOIIIero B03,n:yxa 20 II pIICK 

rrpOHIIKHOBeHII51 3arp513HeHIIH Ha CT0pOHY nrraCTIIHbI 10, co,n:ep)Kal.QRH: IIYBCTBIITeJibHhie 

3JieKTp0HHhie KOMII0HeHThI, MO)KeT 6hITh yMeHhIIIeH HJIII IICKJIIOIIeH. BnyCKHOe OTBepCTIIe 

15 25 M0)KeT IICTI0Jih30BaTbC5I ,U:JI51 Toro, '-lT06hI npHHIIMaTh 0XJia)K,n:aIOI.QJill B03,n:yx 20 l1 

HarrpaBJI51Th era B,n:0Jih pe6ep 18. 
Pe6pa 18, TIOKa3aHHhie B 3T0M BapIIaHTe ocymecTBJieHH51, IU\tieIOT rrorroe rrp5IMOyrOJihH0e 

ceqeHIIe, HO 3TO He 5IBJI5IeTC51 Heo6xo,n:HMhIM. ,l],pyrIIe BapHaHTbI ocymecTBJieHH51 MoryT 

co,n:ep)KaTh pe6pa C ,n:ByTaBp0BhIM npocp1rneM, C ceIIeHll51MlI B BH,n:e TI0JibIX KBa,z::i:paT0B, C 

20 ceIIeHH51MH B BIIJJ:e TeJia C rrp51M0yroJibHhIMII rpaH51MlI HJIH Terra C KBa,n:paTHhIMII rpaH51MII, 

T-o6pa3HhIMII ceIIeHllHMII, Z-o6pa3HhIMH ceIIeHII51MH, C ceqeHIIeM rocppHpOBaHHOro rHyToro 

rrpO(plIJI51, HJIII C COT006pa3HhIM ceqemreM, mm C JII06o:ti: HX KOMfornaI.J,Heti: HJIH K0MII03lII.l;IIeti:. 

IIpe.n:rroqTHTeJibHO, IIT06hI pe6pa 18 6hIJIH TerrrrorrpOB0,U:5II.QllMH. B HeK0T0pbIX BapIIaHTax 

ocyru:eCTBJieHII51 ,II;Jrn II3r0TOBJieHII51 pe6ep 18 MO)KeT IICIIOJih30BaThC51 MeTaJIJI. 

25 <DIIr. 8 II0Ka3hmaeT .n:pyrott napIIaHT ocymecTimeHII51, I3 KOTOp0M pe6pa 18 IICTI0Jib3YI0TC51 

,IIJI5I pacrrpe;::i;erreHH51 Terrrra OT 6rroKa 3a,n:tteti: no,IIcBeTKII II ero oxrra)K;::i;eHH5I. ErroK 3a,z::i;tteii: 

II0,l],CBeTKII B 3T0M BapIIaHTe ocymecTBJieHII51 BKJIIO'-laeT B ce651 MH0)KeCTB0 ycTp0HCTB 32 
0CBeI.QeHII5I, K0T0pbie ycTaHOBJieHbI Ha Terrrrorrp0B0,IJ,51I.Qerr II0,IJ,JI0)KKe 30. B rrpIIMepH0M 

BapIIaHTe ocymecTBJieHII51 ycTp0ti:CTBaMII 32 0CBeI.QeHII5I MoryT 6bITb LED, a 

30 TerrnorrpoB0,IJ,51:I.Qeti: no.n:rro)KK0ti: 30 MO)KeT 0hITb PCB H 6orree npe.n:noIITIITeJibH0 PCB c 

MeTaJIJIHIIeCKHM cep.n:e'-IHIIK0M. Ha II0BepxH0CTII Terrrrorrp0B0,l],51I.QeH II0,IJ,JI0)KKH 30, K0T0pa51 

o6paru:etta K pe6paM 18, M0)KeT 6hITh TeIIJI0IIp0B0,1],51I.Qa51 II0BepxH0CTh 35. B rrpHMepHOM 

BapIIaHTe ocymecTBJieHH5I Terrrrorrp0B0,IJ,51IIIa51 II0BepxH0CTb 35 M0)KeT 6bITh MeTammqecK0ll 

II 6onee rrpe,I:J:II0IITIITeJibH0 aJIIOMIIHHeBOH:. 5IBJI51eTC51 rrpe,n:nOIITIITeJibHhIM, '-IT06bI pe6pa 18 
35 Haxo,n:HJIIICb B TeTIJIOB0M K0HTaKTe C 3a.,J.HeH IIOBepxHOCTbIO 35 II IITO0hI 3aµ,H515I IIOBepxHOCTb 

35 Haxo,n:HJiaCh B TeIIJIOBOM KOHTaKTe C Terrrronp0B0,1],51I.Qeti: TI0,IIJI0)KK0H: 30. O,n:HaKO B 

HeKOTOphIX BapIIaHTax ocymecTBJieHII5I TerrrrorrpOB0,1],51I.Qa51 II0,1],JIO)KKa 30 MO)KeT co.n:ep)KaTh 

Tpa.n:IIU:II0HHhie MaTepIIaJihI PCB, a He PCB c MeTaJI.:III'-leCKIIM cep.n:e-c:iHHK0M HJIII rrI06b1e 

MaTepIIaJihI C BbIC0K0ll Terrrronp0B0,IJ,H0CTbIO. HaII60Jiee rrpe.n:rroqTHTeJibHhIM 51BJI51eTC5l, 

40 qT06hI Me)K;::i;y ycTpOti:CTBalvrn 32 OCBeI.QeHH5I II pe6paMII 18 6hIJI HII3KIIH: ypoBeHb TeTIJIOBOro 

corrp0THBJieHII51. OxJia)K)laIOI.QIIH: B03,ayx 20 CHOBa MO)KeT HarHeTaThC51 B,U:0Jib pe6ep 18, 
qT06hI OTBO,U:IITh TeIIJIO OT 6rroKa 3a,n:Heti: II0,llCBeTKII. KoHeqHo, 3T0 TaK)Ke MO)KeT 

rrp0HCXO,lllITb qepe3 eCTecTBeHHYIO KOHBeKo;IIIO, HO 6oJiee 3(p(peKTIIBHOe 0XJia)K,lleHIIe 06h1qHo 

Ha6rrIO,n:aeTC51 npn IICII0Jib30BaHHII HarHeTaeM0H KOHBeKo;IIII. DJIOK II306pa)KeHII51 (TaKOH:, 

45 KaK ;rncrrrren: OLED, B K0T0P0M 3a,IlH5I51 TI0,IlCBeTKa M0)KeT He IICIIOJib30BaTbC51) TaK)Ke M0)KeT 

IICII0Jih30BaThC5I BMeCT0 6rroKa 3a,n:HeH IIOD;CBeTKII ,1],JI5I OXJia)K,n:eHH5I 6rroKa II306pa)KeHH51. 

KaK 6hmo 0TMeqeHo BhIIIIe, MH0rIIe ycrpott:CTBa ocBeI.QeHII5I ( oco6eHHO ,n:II0,n:hI LED II 

OLED) MoryT IIMeTh 3KCTIJiyaTaI.J,H0HHhie xapaKTepncTnKn, K0TOphie II3MeH5IIOTC5I B 
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3aBHCHMOCTII OT TeMrrepaTypnI. Kor,IJ;a «rop5I-.:.i:IIe TOT.J:KH» npIICYTCTBYIOT BHYTPII 6noKa 3a,IJ;Hett 

no,n:cBeTKll llJill OCBeIIIeHII5I, 3Tll rop5ILJlle T011Kll MoryT npIIBOD;llTb K HeO,n:HOpO,D;HOCT5IM B 

nonyqaIOIIIeMC5I ll306pa)KeHHll, KOTOpnie MoryT 6nITb BII,n:llMbIMll ,n:JI5I K0HeqHoro 

nOJih30BaTeJI5I. TaKIIM o6pa30M, C BapttaHTaMll ocymecTBJieHll5I, OnHCaHHhIMll B ,n:aHH0M 

5 onrrcaHllll, Tenno, KOT0poe M0)KeT Bbipa6aThIBaThC5I 6JIOKOM 3a,n:HeH no,n:cBeTKll, l\tIO)KeT 

pacnpe,n:eJI5ITbC5I no pa3JillqHbIM pe6paM ll no BCeM TeIIJI0IIp0B0,IJ;5IIUllM IIOBepxH0CT5IM, T.J:TO0hI 

ycTpaH5ITh rop5IqHe T0qKH II 0XJia)K,IJ;aTh 3a,IJ;HIOIO II0,IJ;CBeTKy. 

B rrpHMepH0M BapttaHTe ocyru:eCTBJieHH5I pe6pa 18 MOrYT llCnOJih30BaThC5I ,IJ;JI5I 0XJia)K,Il;eHll5I 

ll 6JIOKa 3a,n:Hett nO,IJ;CBeTKll, ll MO,IJ;yJiett mITaHll5I. B ,IJ;OIIOJIHHTeJihHOM rrpHMepHOM BaprraHTe 

JO ocymeCTBJieHll5I pe6pa 18 TaK)Ke MOryT IICIIOJih30BaThCH ,n:JI5I OXJia)K,Il;eHll5I JII06hIX 

,IJ;OIIOJIHllTeJihHhIX 3JieKTPOHHhIX 6JIOKOB rrocpe,n:CTBOM llX pa3Meru:eHll5I B TeIIJIOBOM KOHTaKTe 

C TennonpOBO,Il;5IIIIeH IIJiaCTHHOH 10. TaKllM o6pa30M, C pe6paMll 18 B n;eHTpam,HOM 

pacnOJIO)KeHllII, «nepe,ll;H5I5I CTOpOHa» M0)KeT 6hITh HarrpaBJieHa K HaMeqeHHOMY Ha6JIIO,IJ;aTeJIIO 

.IJ:llCIIJie5I, B TO BpeMH KaK «3a;::J:H5I5I CTOpOHa» 6y,,::i:eT Ha npOTllBOIIOJIO)KHOH CTOp0He OT 

15 HaMeqeHH0ro Ha6JIIOD;aTeJI5I. TI03TOMY rrepe,z::i;HHH CTOpOHa pe6ep 18 MO)KeT 6hITh B TenJIOBOM 

K0HTaKTe C 6JIOKOM :m,n:Hett no,n:cBeTKll (llJIH ,n:pyrHM frIOKOM 0CBeru:eHll5I llJill 6JIOKOM C03;::J:aHll5I 

ll306pa)KeHHH), a 3a,n:mIH CTOpOHa pe6ep 6y,z:i:eT B TeIIJIOB0M KOHTaKTe C 3a,n:Hett nJiaCTllHOH 

(TO eCTh c TeIIJIOIIp0BO,IJ,5IIUett IIJiacnrnoii: 10). Tor.n:a ,IJ,JI5I 0XJia)K,Il;eHH5I BHyTpeHHero 

rrpoCTpaHCTBa .n:ncIIJieH MO)KeT llCII0Jih30BaThC5I e,IJ,llHCTBeHHhill rryTo 0XJia)K,Il;aIOIIIero B03.n:yxa, 

20 B TO BpeM5I KaK pa3JillqHhie rop5Iqlle T0qKll MoryT pacrrpe,z::i;eJI5ITh Terrrro ITO BCeM pe6paM ll 

,npyrIIM TeIIJIOIIp0B0,[1;5IlUllM IIOBepxHOCT5IM, qTO0hI o6ecrreqnBaTh Hall0OJiee 3cpcpeKTllBHOe 

0XJia)K,Il;emie. 3TO M0)KeT 0bITh BhIII0JIHeH0 6e3 HeO0XOD,llMOCTll II0D,BepraTh lIYBCTBHTeJihHbie 

3JieKTpttqecKHe K0MII0HeHThI B03,IJ;ellCTBllIO 3arp5I3HeHIIH ll!llJIH TBep,IJ,bIX qacnn:i; ra3a 

oKpy)KaIOru:eiI cpe,D;hI. 

25 <DIIr. 9 noKa3hrnaeT 3a,2lHllH yqaCT0K rrptt1viepttoro 3JieKTpOHHOro ,Il;llCIIJieH 100, B K0T0pOM 

3a,IJ,H5I5I KpbIIIIKa ,IJ;JI5I KOpnyca,z::i;IICIIJie5I y,z::i;aneHa, qT06hI noKa3aTh BHyTpeHHIIe KOMn0HeHTbI. 

B 3T0M BapttaHTe ocymecTBJieHII5I 0JIOKII 102 II 103 BeHTllJI5IT0p0B ,IJ;JIH 3aMKHYT0ro K0HTypa 

n;IIpKyJrnpyIOmero ra3a MoryT 0bITb pa3MeIIIeHhl B,Il;0Jih ,z::i;Byx np0TllB0n0JI0)KHbIX KpaeB 

TeIIJI006MeHHllKa 101. Tipe,z::i:nOT.J:THTeJihHO 6JIOK 102 BeHTllJI5ITOpa 5lBJI5IeTC5I BX0;::J:OM ,Il;JI5I 

30 TeIIJIOO0MeHHIIKa, a 6JIOK 103 BeHTllJI5IT0pa 5IBJI5IeTC5I BbIXO.D:0M ,IJ,JI5I TeIIJI006MeHHIIKa 101. 
O,z::i;HaKO, He005I3aTeJihHO, 3TII 0JIOKII MoryT 0bITb IIHBepTIIpOBaHhI TaKIIM o6pa30M, qTO0bl 

0JIOK 103 BeHTllJI5IT0pa 5IBJI5IJIC5I BX0JJ:OM, a 0JIOK 102 BeHTllJI5ITOpa 5IBJI5IJIC5I BhIX0,O:OM. Kpmvre 

Toro, o6a 6JIOKa 102 II 103 He 5IBJI5IIOTC5I HeO0XO,il;llMhIMll. HeKOTOpbre BapHaHTbl 

ocymeCTBJieHII5I MOryT llCnOJib30BaTb T0JibKO O)IllH 6JIOK BeHTIIJI5IT0pa ,D,JI5I 3aMKHYT0ro 

35 KOHTypa n;ttpKyJillpy10mero ra3a. Ecmi HCnOJih3yeTC5I T0JihK0 O,IJ;HH 6noK BeHTIIJI5IT0pa, 

npe,1IrroqnueJihH0 pa3Meru:aTh 3TOT 6JIOK BeHTllJI5IT0pa Ha BXO,D,e TeIIJIOO0MeHHHKa 101, 
qT0601 n;rrpKyJIIIPYIOIIIHH ra3 «BhIT5IrIIBaJIC5l» qepe3 nepe.n;HIOIO cTopoHy 6JioKa H3o6pa)KeHII5I 

H npoTaJIKllBaJIC5I qepe3 TeIIJI006MeHHllK 101. O,IJ;HaKO 3T0 He 5IBJI5IeTC5I Heo6xO,IJ;HMbIM; B 

,upyrIIX BapHaHTax ocymecTBJieHII5I ll30JIIIpOBaHHblll ra3 l\10)KeT BhIT5IrIIBaThC5I qepe3 

40 TeIIJI006MeHHIIK 101. B .n:pyrnx BapIIaHTax ocymecTBJieHII5I ll30JIIIpOBaHHhlll ra3 MO)KeT 

rrpoTaJIKIIBaThC5I qepe3 nepe,IJ;HIOIO CTOp0HY 6.rroKa ll306pa)KeHII5I. bJIOKII 104 ll 105 
BeHTIIJI5ITOp0B ,IJ;JI5I pa30MKHYTOro KOHTypa ra3a OKp~aIOmeiI Cpe.IJ;bI MoryT 0hITh pa3Meru:eHhI 

B,llOJib .D:BYX rrpOTIIBOII0JIO)KHblX KpaeB KOprryca ,llIICIIJie5I. CHOBa o6a 6rroKa 104 tt 105 He 

5IBJI5IIOTC5I HeO0XO,iJJIMhIMll, IIOCK0JihKY B HeKOT0pbIX BapIIaHTax ocymecTBJieHII5I M0)KeT 

45 IICnOJih30BaThC5I TOJihK0 0,D,IIH 0JIOK, II 6JIOKll BeHTllJI5IT0pOB pa30MKHYTOro K0HTypa MOryT 

HCIIOJih30BaTh B K0HCTPYKD;HH npoTaJIKHBaHll5I llJill BT5IrttBaHll5I. Tio3TOMY, Kor;::i:a ;::i:enaeTC5I 

CChIDKa Ha pa3Mem:eHHe pa3JIIIqHhIX 0JIOKOB BeHTIIJI5ITOp0B, TepMllHhI «rrpoTa.TIKIIBaTh>>, 

«BbIT51TIIBaTh», «BCaChIBaTh>> II «HarHeTaTh» MoryT IICnOJih30BaTbC5I B3aHM03al'v[eH5IeMhIM 
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o6pa30M II JII06a51 opIIeHTaU,I-151 M0)KeT llCII0Jib30BaTbC51 C pa3JIIIqHbIMll BapIIaHTaMll 

ocyllleCTBJieHll51, rrpe;:::i:cTaBJieHHbIMII B ;:::i:aHH0M 0IIIICaHIIII. 

lJ;IfPKYJIIIPYIOlllIIM ra3, K0T0pbIH HarHeTaeTC51 c rroM0lllbIO 6noKOB BeHTIIJI51T0poB 

3aMKHYT0ro K0HTypa, rrpe)K;J;e BCero IIlfPKYJIIIpyeT B0Kpyr ;J;IICIIJie51. HarrpHMep, 

5 ll,HpKy1rnpyIOlllHH: ra3 rrepeMelllaeTC51 B K0HType, B K0T0p0M OH K0HTaKTHpyeT C rrepe;:::i:Heti: 

II0BepxH0CTbIO 6JIOKa H306pa)KeHirn: (CM. qmr. lOA-lOB), II rrepe,n,aeT TeIIJI0 OT 6JIOKa 

H3o6pa)KeHH51 K 11,11pKyJIIIpy10weMy ra3y. 3aTeM 11,ttpKyJittpyIOlllttti: ra3 rrpe,n,rroqTHTeJibHO 

HarrpaBJrneTC51 (IIJIH BbIT51rIIBaeTC51, IIJIII HarHeTaeTC51 II T.,II.) B TeIIJioo6rvieHHIIK 101, qT06bI 

rrepe,n,aBaTb TeIIJIO OT 11,llPKYJIIIPYIOlllero ra3a K ra3y 0Kpy)KaIOllleti: cpe,r:i:bI. BrrocJie,D,CTBHH, 

JO 11,HpKyJrnpyIOlllHH: ra3 BbIX0.IJ:HT II3 TeIIJI006MeHHHKa 101 II M0)KeT B03BpalllaTbC51 K rrepe,ri:Heti: 

II0BepxHOCTll 6JIOKa H306pa)KeHirn. lJ;IIpKYJIMPYIOlllMH: ra3 TaK)Ke MO)KeT rrp0XO;J;HTb II0Bepx 

HeKOT0pbIX 3JieKTp0HHbIX K0MII0HeHT0B 110, qT06bI Y.lJaJI51Tb TeIIJI0 TaK)Ke ll3 3THX yCTp0H:CTB. 

3JieKTpOHHbie K0MII0HeHTbI 110 MoryT 6hITb JII06bIMII K0MII0HeHTaMH lIJill 6JIOKaMII, 

MCII0Jib3yeMhIMM .l],JI51 MaHHIIYJIHp0BaHM51 .l]MCIIJieeM, BKJIJ0qa51, HO He orpaHMqJIBa51Cb 3THM: 

15 TpaHCQ)OpMaTOphI, rre"-IaTHbieIIJiaThI, pe3HCT0phI, K0H,IJ,eHCaT0pbI, 6aTapeH, M0.IJ:YJIHIIMTaHH51, 

,IIBHraTeJIM, KaTyrrIKII HHJ:i:YKTIIBH0CTH, ye,"Ipoik,"TBa 0CBellleHH51, Me)KC0e,IIMHeHH51 ll M0HTa)KHbie 

)KrYTbl, llCT0qHHKM CBeTa, TepM03JieKTpIIqecKHe ycTp0HCTBa II rrepeKJIJOqaTeJIH. B HeK0T0pbIX 

BapHaHTax ocyllleCTBJieHM513JieKTpIIqecKHe K0MII0HeHTbl 110 TaK)Ke MoryT BKJIJOqaTb B ce651 

HarpeBa TeJIH, K0r;:::i:a 6JIOK )],IICIIJie51 M0)KeT HCII0Jib30Ba TbC51 B 0Kpy)KaIOlllMX cpe,n,ax X0JI0,iJ,H0ro 

20 KJIMMaTa. 

-qT06bI OXJia)K;J;aTb 11,lfPKYJIMPYIOill.IIH: ra3 (a TaK)Ke, Heofol3aTeJibHO, 0XJia)K;J;aTh 6JIOKH 

3a;:::i:Het'1 II0LICBeTKH HJIH 6JIOKil ll306pa)KeHH51, KaK rrpe.,::i:cTaBJieH0 BbIIIIe), ra3 0Kpy)KaIOllleH 

cpe,D,hl 3acachrnaeTC51 B K0prryc JJ:lICIIJie51 6JIOKOM 104 11/HJIH 105 BeHTHJI51T0pa pa30MKHYT0ro 

K0HTypa. ra3 0Kpy)KaJOweii: cpe,IJ,hI M0)KeT 6hITb rrp0CT0 aTMOC<:pepHbIM B03,uyxoM, K0T0pbIM 

25 0Kpy)I<aeT JJ:IICIIJieti: 100. B HeK0T0pbIX napIIaHTax ocyllleCTBJieHH51 ra3 0Kpy)KaIOweii: cpe,ilhl 

M0)KeT 6hITh K0H,illlll,lI0HIIp0BaH )],0 BCaChIBaHH51 B ,ilMCIIJie:ti: C II0M0lllbIO 0,ilH0ro HJIH 6orree 

6JIOKOB K0H,lJ,HIIH0HHp0BaHmI B03,uyxa (He IIOKa3aHbI). KaK T0JibK0 ra3 0Kpy)KaJOwerr cpe,ilhl 

3aCaCbIBaeTC51 B ,illICIIJiefi:, OH M0)KeT 6hITb HarrpaBJieH (HJIH HarHeTeH) B TeIIJI006MeHHHK 101 
H, He06513aTeJibHO, TaK)Ke qepe3 3a,UHIOIO II0BepxH0CTb 6JIOKa 3a)],Hefi: II0,IICBeTKH HJIH 6rroKa 

30 H306pa)KeHH51 ( CM. Q)Hr. 1 0A-10B ), HJIH _a:a)Ke pe6pa/KaHaJibI, KaK II0Ka3aH0 BbIIIIe, IIJUI qepe3 

M0J],YJIH mITaHHH, KaK II0Ka3aH0 BbIIIIe. Ilptt HCII0Jib30BaHHH TeIIJI006MeHHHKa 101, Terrno 

rrepe;:::i:aeTC51 OT uttpKyjmpyIOlllero ra3a K ra3y oKpy)KaJOwetl cpe;:::i:n1. 3aTeM HarpeTbIM ra3 

0Kpy)KaJOru,eti: cpe,r:i:hl y;:::i:am,eTCH 113 K0prryca .IJ:IICIIJieH. 

XOT51 3T0 He 51BJI51eTC51 He06XOJ],llMhIM, rrpe;:::i:rroqnrreJibH0, qT06bI IIHpKyrrHpyIOru,Hti: ra30Bblli 

35 lI ra3 0Kpy)KaIOllleM cpe)],hl He CMeIIIHBaJIHCb. B rrpe,IJ,II0"-ITHTeJibH0M BapHaHTe 0CYlllOCTBJieHH51 

Terrnoo6MeHHHK 101 M0)KeT 6hITb TeIIJI006MeHHHKOM C rrepeceKaIOllllIMHC51 HarrpaBJieHH51MlI 

II0T0KOB. O,,::i:HaKO H3BeCTHbI MHO)KeCTB0 THII0B Terrnoo6MeHHHKOB, II 0HH MoryT 

HCII0Jih30BaTbC51 C JII06hIM H3 BapHaHT0B ocyllleCTBJieHirn, rrpe,r:i;cTaBJieHHbIX B ,uaHH0M 

orr11camm. Terrnoo6MeHHllK 101 M0)KeT 0bITb Tern1006MeHHHKOM C rrepeceKaIOlllHMIIC51 

40 HarrpaBJieHM51MH II0T0K0B, C rraparrrreJibHbIMM II0T0KaMM HJIM C rrepeKpeCTHbIMH II0T0KaMM 

(«Tpy6Ka BHYTPH Tpy6KM» mm HHaqe). B rrp11MepH0M BapttaHTe ocyllleCTBJieHH51 

Terrrroo6MeHHIIK 101 M0)KeT 6bITb C rrepeceKaIOIUHMMC51 HarrpaBJieHHHMH II0T0K0B, lI OH 

M0)KeT C0CT051Tb ll3 MH0)KeCTBa pacrr0JI0)KeHHbIH: .z:i:pyr Ha;:::i: .upyroM CJI0eB T0HKMX IIJiaCTIIH. 

IlJiaCTHHbl M0ryT HMeTb ro<:ppHpOBaHHYIO HJIH COT006pa3HYIO K0HCTPYKI.l,HIO, B K0T0poti: 

45 MH0)KeCTB0 rrp0X0.l]0B IUIH KaHaJI0B rrp0XO,IUIT BHH3 no IIJiaCTHHe B rrp0,D,0JibH0M HarrpaBJieHIIH. 

IInaCTllHbI MoryT 6bITb CJI0)KeHhI TaK, qTo HarrpaBJieHll51 rrp0X0,il0B -ciepe;:::i:yIOTC51 C Ka)K;J;0M: 

CMe)KH0M IIJiaCTHH0H:, TaK TITO rrp0X0JJ:bI Ka2K,UOM: rrrraCTHHhI 51BJI51IOTC51 ITO cyru,eCTBY 

rreprreH;J;MKYJI51pHbIMM rrpoxo.z:i:aM CMe2KHbIX rrrraCTHH. TaKHM o6pa30M, ra3 M0)KeT BX0,llllTb 
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B TeIIJI006MeHHllK T0JII,K0 qepe3 IIJiaCTllHbI, rrp0X0)]bI HJill KaHaJibI K0T0pbIX rrp0X0)]5CT 

rrapanJieJibH0 rryrH rrp0X0)K,Il,eHH5l ra3a. IlOCKOJibKY IIJiaCTHHI,I qepe)]yIOTC5l, ra3hI 3aMKHYT0ro 

K0HTypa ll 0Kpy)KaIOme:rr cpe,r:i:bl MoryT rrepeMemaTbC51 B rrnacnrnax, KOT0phre 5CBJI51IOTC5l 

CMe)KHhIMll ,1pyr C )]pyroM, ll TeIIJIO M0)KeT rrepe,z:i;aBaThC5l Me)K,l],y 3THMll ABYM5l ra3aMll 6e3 

5 CMerrurnaHll5l caMHX ra30B ( eCJill TeIIJI006MeHHHK C00TBeTCTBYIOIUHM o6pa30M 

repMeTll3llp0BaH, qTo 5CBJI5leTC51 rrpe)]rr0qTllTeJihHbIM, HO He 06513aTeJihHbIM). 

B am,TepHaTllBH0H K0HCTPYKIJ;llll B rrpoMe)KyTKe Me)K,z::i:y rrapaMII CHa6)KeHHbIX KaHaJiaMll 

HJill COT006pa3HhIX IIJiaCTIIH M0)KeT 6hITh pa3MemeH 0TKpbITbIH 3a3op. OTKpbITbIH 3a3op 

M0)KeT rrp0X0,IJ:llTb B HarrpaBJieHllII, K0T0poe rreprreH,l],llKyJrnpH0 KaHaJia:1\1 IIJiaCTllH. 3TOT 

JO 0TKpbITbIM 3a3op M0)KeT 6hITb C03)]aH C II0M0IUbIO JJ:BYX II0JI0C MaTepIIaJia llJIH JieHTbI 

( oco6eHHO JieHTbI KJieeBoro coe)]llHeHm[ c oqeHb BbIC0K0H rrpoqH0CTbIO (VHB)) Me)K,Il,y JJ:BYM5l 

rrp0TIIBOII0JI0)KHbIMII Kpa5CMll IIJiaCTIIH B HarrpaBJieHllII, K0T0poe rreprreH,z:i;HKyJrnpH0 

HarrpaBJieHllIO KaHaJI0B B CMe)KHbIX IIJiaCTllHax. TaKllM o6pa30M, ra3 M0)KeT rrp0X0)]llTb 

qepe3 0TKpbITbIH 3a3op (rrapaJIJieJibHhIH II0JIOCaM HJIH rreHTe), HO He M0)KeT rrpoxO,IlJITb qepe3 

15 OTKphIThIH 3a3op B HarrpaBJieHllH, K0TOpoe rreprreH)]HKYJIHpH0 II0JI0CaM HJIH JieHTe 

(rrapa.rrneJibHO KaHaJiaM CMe)KHhIX IIJiaCTllH). 

,[l,pyrtte THIIbl Terrnoo6MeHHHKOB C rrepeceKaIOIUIIMIIC5l HarrpaBJieHII51MII II0T0KOB MoryT 

BKJIIOqaTb B ce65l MH0)KeCTB0 Tpy6oK, KOT0pbre co,nep)KaT rrepBbIM ra3 II rrpOX0,Il,5CT 

rreprreH,l],IIKYJI51pHO IIYTll rrp0X0)K,Il,eHH5l BTOporo ra3a. Kor)]a BT0pott ra3 rrpoTeKaeT II0Bepx 

20 Tpy6oK, C0,IJ,ep)KaIUIIX rrepBbIH ra3, Me)K,l],y 3TIIMII ,IJ,BYM5l ra3aMII rrpOIICX0)]IIT Terrnoo6MeH. 

QqeBll)]HO, qTo cymecTByeT MH0ro TllII0B Terrnoo6MeHHIIKOB C rrepeceKaIOIUIIMIIC51 

HarrpaBJieHirnMH II0T0K0B, tt mo6oti: TllII M0)KeT pa6oTaTb c BapHaHTaMll ocymecTBJieHIUI, 

rrpe)]CTaBJieHHbIMII B .IJ,aHH0M 0IIIICaHlll1. 

IIpIIMepHblll Terrrroo6MeHHHK M0)KeT llMeTb IIJiaCTHHbI, y KOTOphIX 6oKOBbie CTeHKII 

25 51BJIHI0TC5l OTHOCHTeJihH0 T0HKHMII, TaK ~no M0)KH0 nerKO ocymecTBJI51Th TeIIJI006MeH Me)K,l],y 

,IJ,BYM51 rryncMH rrpOX0)K,l],eHH51 ra3a. ,[l,JIH C03)]aHH51 TeIIJI006MeHHHKa MO)KH0 HCIIOJih30BaTb 

MHO)KeCTB0 MaTepHaJI0B. Ilpe)]rrOqTllTeJihHO HCII0Jih3yeMbIH MaTepHaJI ;J;0JI)KeH 6hITh 

K0pp03H0HH0-yCT0H:qIIBbIM, ycToiiqIIBbIM K rHIIeHHIO, mvreTb JierKllM Bee H 6bITh He.r:i;oporIIl'vI. 

,[l,JI51 TeIIJI006MeHHHKOB o6hrqHo IICII0Jib3YIOTC5l MeTaJIJibI H3-3a HX BbIC0K0H 

30 Terrnorrp0B0,Il,H0CTII. O,z:i:HaKO 6nIJIO o6Hapy)KeHO, qTo rmaCTl\1:aCCbI II K0MII03HIJ;II0HHhie 

MaTepHaJibl TaK)Ke MoryT Y.IJ:0BJieTB0p51Tb ycJIOBII51M TeIIJI0B0ro pe)KIIMa )]JI5[ 3JieKTp0HHbIX 

,IIHCIIJieeB. B IIpHMepH0M BapttaHTe ocymecTBJieHII51 M0)KH0 HCII0Jib30BaTb II0JIHIIp0IIIIJieH 

B KaqecTBe MaTepIIaJia, rrpe,n;Ha3HaqeHHoro )]JI5l K0HCTpyupoBaH1rn rrrracTIIH )]JI5l 

TeIIJI006MeHHIIKa. bbIJIO Hati:)]eH0, qT0, X0T5l IIOJIIIIIp0IIHJieH M0)KeT II0X0,l],IITb Ha IIJI0X0H 

35 rrp0B0,IIHHK TerrJia, 60JibIIIa5l BeJillqJIHa IIJI0IUa,IIH II0BepxH0CTH 0TH0CHTeJihH0 Ma.i"'IeHhK0H 

T0JIIUHHbI MaTepnaJia rrpHB0,D:HT K II0JIH0MY TeIIJI0BOMY corrpOTIIBJieHHIO, K0T0poe 51BJI5leTC51 

HH3KIIM. TaKIIM o6pa30M, rrpuMepHhIH TeIIJI006MeHHIIK M0)KeT 6hITh c,ri:eJiaH H3 rrrraCTMaCChI, 

II, TaKIIM o6pa30M, M0)KHO rrp0II3B0,IJJ1Tb 6JIOK ,IllICIIJie51, K0T0pbIH 51BJI5leTC51 T0HKIIM ll JierKIIM. 

B qacTH0CTII, ,l]JI5[ Ka)K)]oro CJI05[ rrnaCTIIHbI M0)KeT HCII0Jib30BaTbC5l rocppormacT 

40 (rocppupyeMa51 IIJiaCTMacca) HJIII C0T0IIJiaCT (COT006pa3Ha5l IIJiaCTMacca). 

KaK yrr0M51HYT0 BbIIIIe, 6JIOKH II rrp0T0qHoro, H BhIT51)KH0ro BeHTHJI5CT0p0B )]JI51 3THX 

BapIIaHT0B ocymeCTBJieHH5l He 5CBJI51IOTC51 He06XO)]HMbIMH. B KaqecTBe aJihTepHaTHBbl, ,Il;JI51 

Ka)K,l],oro K0HTypa M0)KeT HCII0Jih30BaTbC51 T0JibK0 0,Il,HH 6JIOK BeHTHJI5CT0pa. TaKIIM o6pa30M, 

C 3aMKHYTbIM K0HTYP0M M0)KeT HCII0Jib30BaThC51 T0JihK0 6JIOK rrp0T0qHoro BeHTHJI51T0pa, 

45 a C pa30MKHYTbIM K0HTypoM M0)KeT IICII0Jib30BaTbC5l T0JihK0 6JIOK BbIT5l)KH0ro BeHTHJI5CT0pa. 

B KaqecTBe aJihTepHaTHBhI, 0)]IIH ll3 K0HTypoB M0)KeT HMeTh o6a 6noKa II rrp0TOqHoro, II 

BhIT51)KH0ro BeHTIIJI51TOpa, B TO BpeM5l KaK y )]pyroro KOHTypa IIMeeTC5l TOJibKO JIII6o 

rrp0TOqHhIH, JIII6o BbIT5l)KH0H 6JIOK. 
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ra3, HCIIOJih3yeMhIH B o60HX K0HTypax, M0)KeT 6hITh JII06hIM II3 MH0)KeCTBa ra3oo6pa3HhIX 

Beru;eCTB. B HeK0TOpbIX BapHaHTax ocyru;eCTBJiemrn: B Ka'IeCTBe ra3a ,IJ,Jrn o6oHX K0HTypoB 

MO)KeT HCIIOJih30BaThC51 B03;:::i:yx. IIpe;:::i:rroqTIITeJihHO ra3, K0T0pbIH rrepeMeru;aeTC51 qepe3 

3aMKHYThIH K0HTYP, ;:::i:oJI)KeH 6hITh B 3HaqJITeJihH0H cTerreHII qJICThIM, qTo6hI, Kor;:::i:a OH 

5 ITpOXO;J:IIT ITepe,u 6JIOKOM H306pa)KeHH51, OH He BJIH51JI Ha BHellIHIIH BII)l H306pa)KeHirn .IJ;JI51 

Ha6JIIO,n:aTemr. ra3, K0TOph1rr ITepeMeru;aeTC51 ITO 3aMKHYTOMY K0HTYPY, TaK)Ke JJ:OJI)KeH 0hITh 

ITO cyru;eCTBY CB060,IJ,HhIM OT 3arp513HeHIIH IDIIJIH TBep.IJ;bIX qacTHU (HaITpHMep, ITbIJIH, rp513H, 

IThIJibU:bI, BO,;::J;51H0ro rrapa, ;J:bIMa H T . .n:.), qT06hI rrpe,I:(OTBparu;aTh 0Tpm: .. aTeJihHOe B03;:J:eHCTmie 

Ha KarieCTBO H306pa)KeH1151 H ITOBpe)K,;::J;eHHe BHyTpeHHHX 3JieKTpOHHhIX KOMITOHeHTOB. TaK)Ke 

JO MO)KeT 6hITb ITpe,IJ,IT011TlITeJihHbIM IT0;J:,IJ,ep)KlIBaTh ra3 B rrpe,IJ,eJiax pa30MKHYT0ro KOHTypa 

CBO0O.Il,HbIM OT 3arp513HeHlIH. MO)KeT HCII0Jib30BaThC51 He06513aTeJihHbIH (plIJibTP (He ITOKa3aH), 

qTO0hI rapaHTHpoBaTh, qTo B03.D;yx (nH6o B 3aMKHYT0M, JIII6o B pa30MKHYT0M KOHType) 

0CTaeTC51 CBO0O,IJ,HhIM OT 3arp513HeHHH. O.D;HaKO B rrpHMepHOM BapHaHTe ocyru;eCTBJieHH51 

pa30MKHYThIH K0HTYP M0)KeT 0hITh pa3pa6oTaH TaK, qT06h1 3arp513HeHH51, B03M0)KHO, 

15 ITpIICYTCTBOBaJIH B ra3e OKpy)KaIOru;err cpe,;::i;hI, HO 3T0 He 0Ka3hIBaJI0 Bpe,z::i;Hoe B03.I1,eHCTBIIe 

Ha ):UICIIJieH. B 3THX Bap11aHTax ocyru;ecTBJieH1151 TeIIJioo6MeHHlIK (H He00513aTeJihHhili rryn, 

IT03a,IJ,H 0JIOKa lI306pa)KeH1151 IIJilI 3a,IJ;HeH ITO,,J,CBeTKlI IIJIH qepe3 pe6pa) ,IJ;OJI)KHbIM o6pa30M 

repMeT11311pOBaH TaK, qTO0hI JIIO0hie 3arp513HeH1151 B ra3e OKpy)KaIOru;eH cpe.I1,hl He MOrJilI 

ITOIIaCTh K qyBCTBlITe."IhHbIM yqacTKaM .I1,lICIIJie51. TaKHM o6pa30M, B 3TlIX ITpmv1epHbIX 

20 BapnaHTax ocyru;ecTBJieH1151 3acachrnaH11e aTMoccpepHoro B03.I1,yxa ,IJ,JI51 ra3a oKpy)KaIOru;eit 

cpe,r:i:hr, .I1,a)Ke ecn11 a TMoccpepHbIH B03;:::i:yx co,uep)KlIT 3arp513HeH1151, He 6y,ueT oKa3hIBaTh Bpe.I1,Hoe 

B03UeHCTBlie Ha UIICITJiett 3TO l\10)KeT 0bITb oco6eHHO BhirOUH0, Korna ,IJ;lICIIJieM HCITOJih3yeTC51 

B Hapy)KHhIX cpe.I1,ax IIJilI BHyTpeHHlIX cpe.r:i:ax, B KOT0phIX B aTMOCcpepHOM B03.I1,yxe 

ITp11cyTCTBYIOT 3arp513HeHH51. 

25 <Dttr. l0A rroKa3hrnaeT ce-c1eHHe ,;::rpyroro napttaHTa ocyru;ecTnJieHHH .IJ:lICrrneH 200. Ha 3T0M 

qepTe)Ke 3a)IH5151 KphIIIIKa 250 11 0OKOBhie KphIIIIKH 251 H 252 IIOKa3aHhI .I1,JI51 IIJIJIIOCTpHpOBaH1151 

0,;::IH0ro crroco6a repMeTH3al{IDI BCero .I1,lICITJie51 200. DJIOK 220 H306pa)KeHH51 IIOKa3aH B6JIH3H 

OT ITepe,r:i:HeH CTOp0Hhl ,IJ,HCIIJie51 200. KaK o6cy)K.I1,aJIOCh Bbillie, 0JIOK 220 I-1306pa)KeHirn M0)KeT 

co,r:i:ep)KaTh 3JieKTP0HHhIH 0JIOK mo6oit cpopMbI ;J:JI51reHepHpOBaHH5111306pa)KeHirn, BKJIIOqa51, 

30 HO He orpaH11q11Ba51Ch 3TlIM: )KK,ll,, CBeT0113JiyriaIOru;11e .I1,lI0.I1,hI (LED), opraH11qecKHe 

cBeToH3ny11aioru;11e .I1,H0.I1,hr (OLED), ;:::i:11cITne11 c aBT03JieKTpOHHOH 3M11cc11e0: (FED), 
CBeT0113JiyriaIOru;He IIOJIIIMepbI (LEP), ITJia3MeHHhie .I1,lICITJielI 11 JIIO0hie ,r:i:pyr11e ;J:lICITJielI C 

ITJIOCKHM!TOHKlIM 3KpaHOM. IIepe,IJ,H5151 IIOBepxHOCTh 221 )llICITJie51 pa3Meru;eHa ITepe,;::i; 6JIOKOM 

220 H306pa)KeHH51, OITpe,rreJI5151 KaHaJI 290, ITO KOTOpOMY MO)KeT ITpOTeKaTb UlIPKYJilfPYIOI.QHH 

35 ra3. IIepe.IJ;H5151 IIOBepxHOCTh 221 .D;lICIIJie51 M0)KeT 6hITh JIIO0hIM rrpo3pa11HhIM l\faTepHaJIOM 

(cTeKJIO, IIJiaCTMacca IIJIH K0MII03Hl{lIOHHhlli MaTepHaJI), H OHa M0)KeT co.n:ep)KaTh HeCK0JihK0 

CJI0eB .IJ;JI51 II0JI51p113a1{1111 CBeTa, yMeHhIIIeH1151 0JIHKOB IIJIII 0Tpa)KeHlIH II 3aI.QIIThI BHyTpeHHIIX 

KOMII0HeHTOB ;J:HCIIJie51. B rrpIIMepH0M BapHaHTe ocyru;eCTBJieHH51 rrepe.I1,H5151 II0BepxH0CTh 

221 )llICIIJie51 M0)KeT couep)KaTI, ,IJ;Be CTeKJI51HHbie ITaHem-1, K0T0phre H3rOT0BJieHhI B BII)le 

40 CJIOlICT0H CTPYKTYPbI C OIIT11qecKHM KJieeM (ITpe.I1,ITOqT11TeJibHO C cornacyIOI.QlIMC51 IIOKa3aTeJieM 

ITpeJIOMJieH1151). KpoMe Toro, K O,;::J;H0H II3 CTeKJI51HHhIX rraHerreit MO)KeT 0bITb ITPlIKperrJieH 

rrom1p113yIOI.QHH CJI0H, qTO0hl yMeHhlliaTh BHyTpeHHlie 0TPa)KeHH51 lI COJIHeriHyIO Harpy3KY 

Ha 0JIOK 220 11306pa)KeHH51. CaMbIM rrpeurroqTHTeJihHbIM 51BJUieTC51 TO, qTo IT0JI51pII3YIOI.QlIH 

CJI0H rrpIIKperrJieH K BHyTpeHHeH ITOBepxHOCTH ITepeuHeH IIOBepxH0CTlI 221 .I1,HCITJie51 

45 ( o6paru;eHHOH K KaHaJiy 290 3aMKHYTOro KOHTypa) 11 TaK)Ke co,nep)KlIT ITPOCBeTJI51IOI.Qee (AR) 
ITOKphITIIe. 

,ll,rr51 BapttaHTa ocyru;ecTBrremrn, ITOKa3aHHoro Ha cpttr. l0A, 6noK 22011306pa)Kemrn MO)KeT 

6hITh )KK,ll,, 06ne;J:HHeHHhIM C 0JIOKOM 222 3a,IJ,Hell II0.IJ;CBeTKH. ,II,m1 HeK0T0pbIX 3a,IJ,HIIX 

CTp.: 15 



SEC et al. v. MRI 
SEC Exhibit 1031.1826 

IPR2023-00254 

RU 2 513 043 C2 

n0,lJ,CBeTOK MO)KHO MCn0Jib30BaTI, JIIOMMttecu;ettTHhie naMnhI C X0JIO,lJ,HbIM KaTO.U:0M (CCFL), 

IJT06hI np0H3B0,I1JITb OCBeru;eHHe, He06XO,I1MMOe ,lJ,JI51 reHepHp0BattH51 H306pa)KeHH5l. B 
npHMeptt0M BapaaHTe ocyru;eCTBJieHHH 6JIOK 222 3a,IJ;HeH no.n:cBeTKlI M0)KeT C0,IJ,ep)KaTh 

neIJaTHYIO rrnaTy (PCB) c MHO)KeCTB0M LED (cBeTOII3nyqaroru;ttx .n:Ho.n:oB) Ha nepe,n:tteii 

5 noBepxHOCTlI. KaK o6cy)K,Il;aJIOCb BbIIIIe, npttMepttbIH BapttattT ocyru;eCTBJiettH51 M0)KeT HMeTh 

HH3Km't ypoBetth TenrroBoro corrponrnrremrn: Me)K,Il;y rrepe,.'.l,Hett noBepxHOCThIO 6rroKa 222 
3a.n:ttet'1 nOD,CBeTKM M 3a,IJ,ttell noBepxHOCTbIO 223 3a.n:Heti: IIOJJ:CBeTKH. C '.HOH u;enhIO MO)KeT 

HCnOJib30BaTbC5l MeTaJIJIHIJeCKa5.I: PCB. 3a,IIH5l5.I: noBepxttOCTb 223 3a;:i;tteH nO,l]CBeTKH MO)KeT 

co.n:ep)KaTb TenrrorrpOBO,LJ;>[Iu;HH MaTepttan, TaKOH KaK MeTanrr. IlpHMepHbIM 1viaTepttanOM ,I1,JI51 

JO 3a.n:HeH IIOBepxHOCTH 223 MO)KeT 6bITb aJIIOMHHMH. BTopa5.1: IIOBepxttOCTb (MJIH nrraCTHHa) 

224 MO)KeT 0bITb pa3Meru;eHa B Henocpe,D,CTBeHHOH 6ntt30CTH no3a,r:i:H 3a,ntteH noBepxHOCTM 

223 6noKa 222 3a,IJ,HeM nO,D,CBeTKM. IlpocrpaHCTBO Me)K.n:y 3a,IJ,tteti: noBepxttOCTbIO 223 3a,l]HeM 

n0,lJ,CBeTKM tt BTOpoti: IIOBepxttOCTbIO 224 MO)KeT onpe,IJ,eJIHTb .n:on0JIHHTeJibHbIH: 

tteo6H3aTeJibHhIH: KaHan 225 pa30MKttyToro K0HTypa, qepe3 K0T0pbIH: M0)KeT np0X0JJ,HTb ra3 

15 0Kpy)KaIOru;eti: cpe.n:hI µ,JI51 0XJia)K,IJ;emrn 6noKa 222 3a.n:tteti: n0,D,CBeTKH. 3TOT Kattan 225 
pa:.mMKHYT0ro KOttTypa M0)KeT 6bITb rro.n:o6ett Kattany 15, II0Ka'.3atttt0MY BbIIIIe, 3a 

HCKJIIOqem1eM Toro, qTo KaHaJI 225 pa30MKHYT0ro K0HTypa M0)KeT 6hITb 6onee Y3KHM. 

<Dttr. l0B noKa3hrnaeT TaKOH )Ke BII;J: B pa3pe3e, KaK qmr. l0A, c y.n:aneHHbIMH 3a,r:i:Hett 

KpbIIIIKOM 250 tt 6oKOBbIMH KpbIIIIKaMH 251 M 252 tt B03,IJ;YIIIHbIMM nOTOKa1vrn 3aKpbITOro tt 

20 pa30MKHYTOro KOHTypa, IIOKa3attHhIMH JJ:JI5.1: II051CHHTeJibtthIX u;eneti:. ErroK 202 BeHTlIJIHTOpa 

3aMKHYTOro KOttTypa HCIIOJib3yeTC5.I: ,IJ;Jrn Toro, qT06bI npMBO,IlHTh B JJ:BH)KettHe 

u;ttpKy.rrHpyIOru;ml ra3 210 no 3aMKHYTOMY KOHTypy. IlepBbIH 6JIOK 203 BettTMJI5.1:TOpa 

pa30MKttyToro KOHTypa MO)KeT HCIIOJih30BaTbC5l JJ:JI5.1: BT5.l:rMBaHM51 ra3a 211 OKpy)KaIOru;ett 

cpe,D;hl qepe3 Terrnoo6MeHHMK 201. Heo65.l:3aTeJibHO, BT0poti: 6rroK 204 BeHTlIJI5.l:TOpa 

25 pa30MKttyToro K0HTypa MO)KeT HCIIOJib30BaThC51 JJ:JI51 BT51rHBaHM51 ra3a OKpy)KaIOru;eu cpe,IJ;hl 

212 qepe3 He06H3aTeJihHhIH: Kattan 225 .n:mr 0XJia)K.n:eHH51 6noKa 222 3a;:meti: no.n:cBeTKH. 

Heo6H3aTeJihtthIH: BT0p0M 6noK 204 BeHTlIJIHT0pa pa30MKHYT0ro K0ttTypa TaK)Ke M0)KeT 

HCII0Jib30BaTbC51 JJ:JI51 Toro, qT06bI BbIIIYCKaTh ra3 0Kpy)KaIOru;eti: cpe,r:i:hI, KOTOpbIH 

rrepeMeru;aeTCH qepe3 Tenrroo6MeHHHK 201 tt no KaHany 225. ECJIM BTOp0H 6JIOK 204 
30 BeHTlIJI5.l:TOpa pa30MKHYTOro KOHTypa He MCIIOJib3yeTC5.I:, rrepBbIM 6rroK 203 BettTMJI5.l:TOpa 

pa30MKHYTOro KOHTypa MO)KeT HCIIOJib30BaThC5.I: JJ:JI5.1: Toro, qT06hr BhIIIYCKaTh ra3 211 
OKpy)KaIOru;eti: cpe.n:hI, KOTOpbIM npornen qepe3 Terrnoo6MeHHlIK 201. 

KaK OTMeqeHO BbIIIIe, B rrpHMepHOM BapMaHTe ocyru;eCTBJieHH51 ra3 OKpy)KaIOru;etI cpe.n:hI 

He CMeIIrnBaeTC5.I: C u;ttpKynttpyIOru;HM ra30M. ,Il,nH Ka qeCTBa H306pa)KeHlI51 MO)KeT 6bITb Ba)KttO, 

35 qT06hI QHpKynttpyroru;Hti: ra3 OCTaBanCH CBO0OJJ:HbIM OT TBep.n:nIX qacnru; II 3arp513tteHMH, 

n0CKOJibKY 3TOT ra3 nepeMernaeTCH nepe.n: 6JIOKOM 220 lI306pa)KeHII5.I:. TaK KaK ra3 JJ:JI5.1: 

pa30MKttyToro KOHTypa M0)KeT CO,IJ;ep)KaTh pa3JIHqHhie 3arp513HeHH51, npe.n:noqTJITeJihHhIM 

BapIIaHT ocyrneCTBJieHH5l JJ:0JI)KeH 6hITb C00TBeTCTBYIOIQIIM o6pa30M repMeTH3Hp0BaH, qT06hI 

npe.n:OTBpamaTh CMeIIIHBaHHe ra3a H3 3THX .IJ:BYX KOHTypoB. O,l],HaKO 3TO He 51BmieTC5.I: 

40 Heo6xo,IJ;HMbIM, IIOCKOJibKY qJMJibTpbI (nn6o C'heMHbie, JIH6o IIOCT051HHhie) MoryT 

HCIIOJib30BaThC51 ,l],JI51 Toro, qTo6I,I CBOJJ:HTb K MHHHMYMY B03.n:ettCTBHe TBep,IJ;bIX qacTttu; H ,J:::(Jrn 

pa30MKHYTOro, H ,l],JI5[ 3aMKHYTOro KOHTypoB. 

<Dttr. 11 rrpe,r:i:cTaBmreT rrepcrreKTHBHoe II3o6pa)KeHHe B pa3pe3e .r:i;pyroro BapHaHTa 

ocymeCTBJiettH51 6noKa 600 ,r:i:ttcrrneH, IIOKa3hIBaIOmero BrryCKHOe 60 H BhIIIYCKHOe 65 OTBepCTH51 

45 J]Jl51 ra3a 20 OKpy)KaIOmett: cpe,Ilhl. BrryCKHOe OTBepCTHe 60 MO)KeT CO,Ilep)KaTb 3KpaH HJIH 

qJHJibTp (cneMHbIH lIJIH IIOCT05.l:HHhIM), IJT06bI y,r:i;an5.l:Tb JII06hie TBep,n:hie qaCTHI.J;bI (XOTH '3TO 

MO)KeT He 51BJI5.l:TbC51 He06XO,l]HMbI1v1). O,r:i;HH HJIH 6orree BeHTHJI5.l:T0pOB 50 MOryT HCnOJih30BaTbC5.I: 

,l1JI51 Toro, IJT06hI BTHrHBaTh ra3 20 0Kpy)KaIOru;ett: cpe,Ilhl BO BIIYCKH0e OTBepcnie 60 H qepe3 

CTp.: 16 



SEC et al. v. MRI 
SEC Exhibit 1031.1827 

IPR2023-00254 

RU 2 513 043 C2 

Terrnoo6MeHHllK 201. B 3TOM BapIIaHTe ocymecTBJieHll5l ra3 20 OKpy)KaIOmeM cpe,IJ,hI 

BT51TllBaeTC5l TOJihKO qepe3 Terrrroo6MeHHIIK 201, a He 11epe3 KaKIIe-rrn6o ,IJ,OIIOJIHIITeJihHhie 

He065l3aTeJihHhie KaHaJihI IIJIII pe6pa. 3TOT BapHaHT ocymecTBJieHH5l MO)KeT llCIIOJih30BaThC5l, 

KOr,IJ,a 6rroK 80 ,IJ,IICIIJie5l (HJIII 6rroK 3a,n:Hell IIO,IJ,CBeTKH) He Tpe6yeT ,IJ;OIIOJIHHTeJihHOro 

5 OXJia)K,IJ;eHll5l ,Il,JI5l ,.'lOIIOJIHHTeJihHOro KaHaJia. B KaqecTBe rrpIIMepa, a He rrocpe,Il,CTBOM 

orpaHnqeHII5l, 3TOT BapHaHT 600 ocymecTBJieHII5l MO)KeT llCIIOJih30BaThC5l, KOr,Il,a B KaqecTBe 

6rroKa 801no6pa)KeHtt5l ttcrroJih3YIOTC5l OLED. KpoMe Toro, 3TOT BaprraHT 600 ocymecTBJieHtt5l 

MO)KeT HCIIOJih30BaThC5l, KOr,IJ,a 3a,IJ,H515l IIO,I{CBeTKa )KK,IJ, He 06pa3yeT 60JibIIIOe KOJIHqeCTBO 

Terrna, IIOTOMY qTo OHa He .Il,OJI)KHa 6nITh qpe3BbiqaitHO 51pKOll (B03M0)KH0, IIOTOMY qTo OHa 

JO He llCIIOJih3yeTC5l B ycnomrnx rrp51MOro COJIHeqHoro CBeTa). IlOMllMO 3TOro ,IJ,aHHhlll BapIIaHT 

ocymeCTBJieHlI5I MO)KeT llCIIOJih30BaThC5l, KOr,Il,a ra3 20 OKpy)KaIOmerr cpe,n:hI CO,Il,ep)KllT 

TBepil,bie qacTIII.J,bI llJIII 3arp513HeHII5l, KOTOpbie MoryT IIOBpe,D.llTb ,IJ,llCIIJieM. B 3TIIX CHTyaI.J,lI5lX 

MO)KeT IIOTpe6oBaThC5l orpaHllqIIBaTh B03,D.eHCTBIIe Ha ,i],llCIIJieM ra3a 20 OKpy)KaIOmerr cpe,n:hI. 

TaKUM o6pa30M, B 3TlIX CHTyaI.J,II5lX MO)KeT IIOTpe6oBaThC5l 3aCaChIBaTh ra3 20 OKpy)KaIOmerr 

15 cpe,n:hI TOJibKO B TeIIJI006MeHHlIK 201, a He qepe3 KaKHe-JIII6o ,n:OIIOJIHllTeJihHhie KaHaJihI 

OXJia)K,D.eHH5l. 

B HeKOTOpbIX BapttaHTax ocymecTBJiemrn ra3 20 OKpy)KaIOmett cpe,llhl MO)KeT ObITb 

KOH.Il,llll,llOHIIpOBaH (IIJIH B rrpOTllBHOM CJiy11ae OXJia)K,Il,eH) rrpe)K,Il,e, 11eM OH 6y,I1,eT HarrpaBJieH 

B TeIIJI006MeHHHK 201. Ilepe,IJ,H5l5l IIOBepxHOCTb 221 ,l],IICIIJie5l MO)KeT llCIIOJih30BaThC5l ,Il,JI5l 

20 Toro, 'ITOOhI o6pa30BhIBaTb rrpe.II,IIIOCTByIOmyro (rrepe,n:HIOIO) CTeHKY KaHarra 290 WHJIH 

3amttmaTh 6JIOK 80 ll306pa)KeHII5l OT IIOBpe)K,Il,eHIIll. IlpttMepHa5l rrepe.II,H515l IIOBepxHOCTb 

22l .IJ,HCIIJie5l MO)KeT ObITb CTeKJI5lHHOM. ,IJ,pyroM BapttaHT ocymecTBJieHII5l ,UJI5l rrepe.IJ,Hell 

IIOBepxHOCTll 221 ,IJ,IICIIJie5l MO)KeT rrpe.II,CTaBJI51Th co6oit ,IJ;Be CTeKJI5lHHhie rraHeJIII, KOTOpbie 

II3rOTOBJieHhI B Bll.Il,e crroIIcToii: CTPYKTyphI c IICIIOJih30BaHtteM orrTJ.IqecKoro KJie5l. CorrHeqHa5l 

25 Harpy3Ka (rrycrncTa5l Terrrrorrepe,n:acm OT corrH11,a L1epe3 rrepe,D.HIOIO rronepxHOCTh 221,D.IICIIJie5l 

MO)KeT rrpllBeCTll K TeIIJI006pa30Bamuo B 6rroKe 80 ll306pa)KeHII5l (HarrpIIMep, B 6rroKe OLED 
IIJIII )KK,IJ,). 3TO TeIIJIO MO)KeT ObITb rrepe,QaHO 11,IIpKyrrupyromeMy ra3y, B KOTOpOM 3TO TeIIJIO 

3aTeM MO)KeT 6nITb rrepe;:::i:aHO ra3y 20 OKpy)KaIOmeii: cpe,Qhl II y,uarreHO ll3 .D:llCIIJie5l. bJIOK 

II3o6pa)KeHlI5I MO)KeT 6hITh JIIOOhIM II3 cne,r:i:yromIIx: )KK,IJ,, 6noKa rrrra31vreHHoro ,n:IIcrrne5l, 

30 OLED, 6JioKa cBeTOII3Jiy11aromero rroJittMepa (LEP), 6JioKa opramrqecKoro 

3JieKTpOJIIOMirnecueHTHOro .IJ:IICIIJie5l (OEL) llJIII 6rroKa CBeTO)llIO.Il,HOro ,IJ,llCIIJie5l. 

<Diff. 12 IIOKa3hIBaeT rrpttMepHbIH BapIIaHT ocymecTBJieHII5l, B KOTOpOM UIIPKYJIHpyIOm;llM 

ra3 400 HarHeTaeTC5l Me)K,Il,y rrepe,n:HeH IIOBepxHOCThIO 221 .Il,llCIIJie5l II OJIOKOM 80 ll306pa)KeHll5l 

ll 3aTeM qepe3 TeIIJIOOOMeHHllK 201, qT06bI OTBO.D:llTb no MeHbIIIeH Mepe qaCTh TerrJia, 

35 IIOrJiomeHHOro OT 6rroKa 80 ll306pa)KeHII5l ll rrepe,n:Hell IIOBepxHOCTll 221 .Il,llCIIJie5l. 

1.J,upKyrrHpyIOmuii: ra3 400 MO)KeT rrpIIBO.Il,lIThC5l B ,IJ,Bll)KeHIIe 6JIOKOM 410 BeHTlIJI5lTOpa 

3aMKHYTOro KOHTypa. Terrrroo6MeHHllK 201 MO)KeT rrpUHIIMaTh UIIPKYJIHpyromllll ra3 400 B 

O,ilHOM HarrpaBJieHIIll, B TO )Ke BpeM5l rrpIIHIIMa5l ra3 310 OKpy)KaIOmeM cpe.Il,hl ITO cymecTBY 

B neprreH,IIIIKYJI51pHOM HanpaBJiemm, TaK 'ITO Me)K,IJ;y 3TIIMll ,IJ,BYM5l ra3aMII MO)KeT 

40 ocymeCTBJI5lThC5l TenJionepe,I1,a11a. 

B 3TOM BapIIaHTe ocymecTBJiemrn He005l3aTeJihHbIH ,IJ,OITOJIHIITeJihHhlll IIOTOK ra3a 300 

OKpy)KaIOme0. cpe;J:hl rrpUHIIMaeTC5l qepe3 BITYCKHOe OTBepcnre 350 H HarrpaBJI5leTC5l no KaHany 

225 .Il,JI5l OXJia)K,Il,eHll5l 3a;:::mero yqacTKa OJIOKa 80 ll306pa)KeHlI5I (B03M0)KH0, 3a,n:HeH 

ITO,IJ,CBeTKll). 3TOT BapllaHT ocymecTBJieHII5l lICIIOJih3YeT P5l.J: pe6ep 18, IIO,IJ,06HhIX 

45 KOHCTPYKIJ;ll5IM, IIOKa3aHHbIM BbIIIIe Ha qmr. 7 ll 8. 3TOT BapIIaHT ocymeCTBJieHll5l TaK)Ke 

llCIIOJih3yeT TeIIJIOIIpOBO,IJ,5lm;yro rrnaCTIIHY 10, IIO,IJ,06HyIO TerrrrorrpOBO,IJ,5lm;eti: rrnacnrne, 

IIOKa3aHHOll Ha qmr. 7. Kor,IJ,a llCIIOJih3yeTC5l 3TOT He065l3aTeJihHblli .[J;OIIOJIHIITeJihHbIH IIOTOK 

ra3a 300 OKpy)KaIOmerr cpe,IJ,hI, rrpe,IJ,IIO'ITllTeJihHO, 1IT06hI rrpe,llIIIeCTByIOm;a5l (rrepe,IIH5l51) 
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noBepxH0CTb 500 KaHa.rra 225 6nma Tennonp0B0,1]5III]eii II npe,r:i;noqTJITeJihH0 HaX0,lJ.IIJiaCh B 

TenJI0B0M K0HTaKTe no MeHhIIIett Mepe C y11aCTK0M (npe,IJ.IlOl]THTeJihHO 3a,IJ.HIIM yi'IaCTKOM) 

6noKa 80 1no6pa)Kemrn. BnycKHoe 0TBepcnre 350 M0)KeT npHHIIMaTh o6a noToKa ra3a 310 
II 300 0Kpy)KaJOII]eii cpe,IlbI, IIJIII ,1]JI5I Ka)K,IJ.Oro nOTOKa ra3a 310 II 300 MoryT 6bITb 0T,1]eJihHbie 

5 BnycKHhre OTBepcnrn. 

Ilo,D,06HO HeKOT0pbIM II3 paHee 0ilIICaHHbIX BapHaHT0B ocyru;eCTBJieHH5I, u;ttpKyrr11:pyIOII]llH 

ra3 400 TaK)Ke np0X0,,1HT Il0Bepx 3JieKTPOHHbIX 6JIOKOB, 1H06hI npHHHMaTh TenJIO OT 3THX 

3JieKTpOHHbIX 6JIOKOB. B 3TOM npHMepH0M BapHaHTe ocyru;eCTBJieHH5I 3JieKTp0HHhie 6JIOKH 

6hIJIH pa3,D,erreHhI Ternrno6MeHHIIKOM 201 Ha ,D,Be rpynnhI. IlepByIO rpynny 3JieKTpOHHhIX 

JO 6JIOKOB 900 M0)KH0 paccMaTpHBaTh KaK 6JIOKH 60JibIIIOll MOII]H0CTH, H 0HH M0ryT BKJIIOIIaTh 

B ce65I, HO He orpaHIIIJllBa5ICb 3THM: M0,IJ.YJill IlllTaHll5I, KaTyIIIKll llH,IJ.YKTllBH0CTll, 

TpaHccpopMaTOpbI H .IJ,pyni:e CB5I3aHHhie C nIITaHtteM ycTp0HCTBa. BTopyIO rpynrry 

3JieKTpOHHbIX 6JIOKOB 910 M0)KH0 paccMaTpIIBaTh KaK Ma.JI0M0II]Hhie 6JIOKII, ll 0HII MoryT 

BKJIIOIIaTh B ce65I, HO He orpaHlll]llBa51Cb 3TllM: rraHeJIH CIIHXp0HII3aQllll ll ynpaBJieHH51, 

15 HaKOilIITeJIH Ha )KeCTKIIX )].HCKax ll ,r:i;pynre ycTp0HCTBa xpaHeHII51 ,IlaHHbIX, BlI)].e0KapThI, 

nporpaMMHhie ,z::i;paiiBepbI, MHKporrpou;eccopbI II ,r:i;pyrHe yrrpaBJI51IOII]He ycTp0:ti:CTBa. 

Crreu;HaJIHCTaM B ,IlaHH0H o6JiaCTll TeXHHKH ,,J,0JI)KH0 6hITb H3BeCTH0, IJT0 HeK0T0pbre 

3JieKTp0HHhie 6JIOKll 60JibIIIOM M0IIlH0CTH M0rYT BhI3hIBa Tb B3amvrnhre 3JieKTpllIIeCKlle II0MeXH 

C ,npyrttMll 3JieKTp0HHbIMll 6noKaMH, K0T0phie MoryT 6hITb riyBCTBHTeJihHbIMll K 

20 3JieKTpttqeCKllM II0MexaM. TaKHM o6pa30M, B II0Ka3aHH0M rrpttMepH0M BapttaHTe 

ocyru;eCTBJieHll51, TeIIJI006MeHHllK 201 llCII0Jih3yeTC51 ,IJ:JI51 0T,n:eJieHll51 3JieKTP0HHbIX 6JIOKOB 

910 6oJiee HH3K0H M0II]H0CTH OT 3JieKTP0HHbIX 6JIOKOB 900 60JiblllOH M0II]H0CTll, qT06hI 

rapaHTHp0BaTh MllHllMa.JibHYIO BeJillqllHY B3aHMHbIX 3JieKTpttqecKHX II0Mex Me)KJJ:y HllMll. 

KpoMe Toro, HeKOT0pbre 3JieKTp0HHhie 6JIOKll 900 60JibIIIOH M0II]HOCTll, KaK ll3BeCTH0, TaK)Ke 

25 Dbipa6aThmaIOT Terrno. 3TO Terrno M0)KeT 6hITb nepe,uaH0 D;HpKYJIHpyroru;eMy ra3y 400 ,1]0 

BBe,n:eHH5I 3T0ro ra3a B TeIIJI006MeHHHK 201. B noKa3aHH0M npHMepH0M BapIIaHTe 

ocyII]eCTBJieHH51 aTMOCcpepHbI:ti:B03,IlYX MO)KeT 3aCaChIBaThC5I B KaqecTBera3a 310 0KppKaIOru;eii 

cpe,n:hI, ll cyru;eCTByeT JIHIIIb He60JibIIIOH pHCK II0Bpe)KJJ:eHll51 3JieKTpHqecKllX 6JIOKOB 910 ll 
900, II OTO MY 'ITO ra3 310 0Kpy)KaJOII]eii cpe,n:hI rrpe,n:rroqTllTeJihH0 HHK0r,n:a He K0HTaKTHpyeT 

30 C 3THMH 3JieKTpHrieCKllMll 6noKaMll. O,z::i;HaKO 3JieKTpttqecKtte 6JIOKtt 910 ll 900 6y,n:yT 

0CTaBaTbC51 X0JI0,IIHbIMH (TaK )Ke KaK l]llCTbIMll ll cyxHMH) 6naro,nap51 rrorreperiH0MY TeqeHHIO 

u;ttpKyjrnpyIOIIlero ra3a 400. 
CttcTeMa OXJia)K,Il,eHll51, 0IIHCaHHa51 B ,z::i;aHH0M OIIHCaHHH, M0)KeT pa6oTaTh HerrpepbIBH0. 

O,n:HaKO, eCJill Tpe6yeTC51, B 3JieKTp0HHbIH IUICIIJiett M0ryT 6bITh BKJIJOqeHbI 

35 TepMoqyBCTBllTeJihHhie ycTp0HCTBa (He IlOKa3aHbI), l]T06hr o6Hapy)KI1BaTb, K0r,na 

TeMrrepaTyphr ,noCTHraIOT npe,D,BapttTeJihH0 onpe,D,eneHHoro rroporoBoro 3HaqeHII51. B TaK0M 

cnyqae, Kor,na TeMrrepaTypa B ,n:rrcrrnee ,r:i;ocTttraeT rrpe,n:BapHTeJihH0 orrpe,n:erreHHoro 3HaqeHHa, 

no Bhr6opy MoryT 6hITb 3a,neti:CTBOBaHbI pa3JillqHhie BeHTllJI51T0pbI. MoryT 6hITb BbI6paHbI 

rrpe,z::i;Bap1ueJihH0 orrpe,n:eJieHHhie rropor0Bhie 3Hariemrn:, ll CHCTeMa M0)KeT 6hITb BbIII0JIHeHa 

40 C B03M0)KH0CThIO 6rraronpll51THO II0,1],Ilep)KHBaTh ,1]llCIIJieti: B npe,nenax rrpHeMJieMoro 

;:marra30Ha TeMrrepaTyp. ,l];JI51 BbIII0JIHeHll51 3T0H 3a,uaqll MoryT llCTI0Jih30BaThC51 THillll]Hhie 

6JIOKH TepM0CTaT0B. B KaqecTBe TepMoqyBCTBHTeJibHbIX ycTp0HCTB MoryT llCTI0Jih30BaThC51 

TepMorrapbI. CKopOCTb Bparu;eHll51 pa3JillqHbIX 6JIOKOB BeHTllJI51T0p0B TaK)Ke M0)KeT 

ll3MeH51TbC51 B 3aBHCllM0CTll OT TeMnepaTyphI BHYTPH .llllCIIJie51. 

45 B riaCTH0CTll, cne,n:yeT 0TMeTllTb, IJT0 cyru;H0CTb ll o6neM pacKpbITbIX BapHaHT0B 

ocyru;eCTBJieHH5I npe,D,ycMaTpttBaIOT oxrra)K,1]eHHe n106oro nma 3JieKTp0HHoro ,uIIcrn1e51. 

Ilocpe,ncTBOM npHMepa, a He nocpe,n:CTB0M orpaHlll]eHH5I, BapIIaHThI ocyru;eCTBJieHII5I MoryT 

HCII0Jib30BaTbC51 B CB513ll C JII06bIM ycTp0HCTB0M II3 CJie,;::i;yIOII]IIX: )KK.ll, (BCeMM TIITiaMH), 
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CBeTOH3JiyqaIOlllllMlI .IJ:HO,D,aMlI (LED), opraHWieCKllMlI CBeTOlI3JiyqaIOllllIMlI ,D,MO,n:a:rvm (OLED ), 
,lllICTIJieeM C aBT03JieKTpOHHOH 3MIICCIIeH (FED), CBeTOII3JIY1IaIOllllIM IIOJilIMepoM (LEP), 
opraHH"-IeCKlIM 3JieKTpOJIIOMHHecn;eHTHhIM ,Il;IICTIJieeM (OEL), IIJia3MeHHhIMlI .IJ:HCIIJie5IMH II 

JII06hIM ,n;pyrHM TIIIIOM ,Il;lICIIJie5I C TIJIOCKIIlVI!TOHKMM 3KpaHOM. KpoMe Toro, BapIIaHTbl 

ocyllleCTBJieHH5I MoryT IICTIOJih30BaTI>C5I C ,n:HCIIJie5I:rvrn: ,Il;pyrttx TIIIIOB, BKJIIO"-Ia51 ellle He 

OTKpbIThie. B qacTHOCTII, npe,D,IIOJiaraeTC51, "ITO CHCTeMa MO)KeT xopOIIIO no,n:xo,n:IITh ,llJI51 

lICTIOJih30BaHH51 C 60JihllIIIMII )Klf,n:KOKplICTaJIJIWieCKIIMlI ()KK,I]:) .iJ:lICIIJie51MlI C 3a,n:HeH 

IIO,l],CBeTKOH LED tt BhICOKOH pa3peIIIaIOllleM cnoco6HOCThIO (1080i IIJIII 1080p mm 60JihIIIe). 

XOT51 OTIHCaHHhie B ,n:aHHOM OTIMCaHHlI BapIIaHThl OCyllleCTBJieHM51 xopOIIIO rro,n:xo,n:51T µJI51 

Hapy)KHhIX cpe,n:, OHM TaK)Ke :rvmryT 6hITh no,n:XO.il,5IllllIMII ,D,JI51 BHyTpeHHIIX rrpIIMeHeHIIM 

(HanpMMep, ,,:urn 3aBO,llCKIIX!rrpOII3BO,n:CTBeHHhIX cpe,D,, KypopTOB, pa3,n:eBaJIOK, KyxOHh, BaHHhIX 

KOMHaT), B KOTOpbIX TeMnepaTypHa51 ycToiiqlfBOCTb ,IllICTIJie51 MO)KeT Haxo,n:HTbC51 B orraCHOCTII. 

Cne,n:yeT TaK)Ke OTMeTIITh, "ITO MHOroo6pa3Hhie OXJia)K,il;aIOlllHe KaHaJihI, KOTOphre 

IIOKa3aHhl Ha qepTe)KaX, MoryT 6hITh TIOKa3aHhl B ropH30HTaJihHOM IIJIII BepTIIKaJihHOM 

pacnOJIO)KeHHII, HO .IJ;OJI)KHO 6hITh 5ICHO, qTo npe,z::i;rroJiaraeTC51, "ITO OHH MoryT 6hITh 

peBepcHpOBaHhI IIJIH lI3MeHeHhI B 3aBIICIIMOCTII OT KOHKpeTHOro BapnaHTa ocywecTBJieHM51. 

TaKIIM o6pa30M, 3aMKHYTbIM KOHTYP J'vIO)KeT rrpOXO,lllITh ropH30HTaJihHO IIJIII BepTMKaJihHO 

II B HarrpaBJiemm no 11aCOBOll CTpeJIKe IUIII rrpOTHB qacOBOll CTpeJIKII. KpoMe Toro, 

pa30MKHYTbIM KOHTYP TaK)Ke MO)KeT 6hITh ropII30HTaJibHhIM IIJIII BepTIIKaJibHhIM lI MO)KeT 

rrpOXO,l],IITh CJieBa HarrpaBO, cnpaBa HaJieBO II CBepxy ,n:OHH3Y IIJIII CHH3Y ,rJ:OBepxy. 

Ilpn HaJIH"-IIIII TIOKa3aHHhIX II OIIIICaHHbIX npe,n:noqTnTeJihHbIX BapIIaHTOB OCyllleCTBJieHII5I, 

cnen;IIaJIIICTaM B )],aHHOll o6rraCTH TeXHIIKlI .D:OJI)KHO 6hITb TIOH51THO, 'ITO MOryT 6hITh c,:i,enaHhI 

MHO)KeCTBO II3MeHeHIIM II MO,r:i:m:pIIKaD;IIM, BJilI51IOlllIIX Ha OIIIICaHHOe lI306peTeHIIe II Bee ewe 

OCTaIOWIIXC51 B paMKax ofrneMa 3a5IBJieHHOro II306peTeHH51. ,l],onOJIHIITeJihHO, MHOrne 113 

3JieMeHTOB, yKa3aHHhIX BhIIIIe, MoryT 6hITb lI3MeHeHhI IIJIH 3aMeHeHhl ,n:pyrtt:Mll 3JieMeHTaMII, 

KOTOpbie 06ecneq1rnaIOT TaKOH )Ke pe3yJihTaT II Bee ellle HaXO,lUITC5I B npe,n:errax cyin;HOCTll 

3a5IBJieHHOro ll306peTeHll5I. CJie,n:oBaTeJihHO, lI306peTeHIIe ,l],OJI)KHO 6hITb orpaHII"leHO TOJibKO 

yKa3aHHbIM o6neMOM Q)OPMYJibl II306peTeHI151. 

<!>op1v1yna II3o6peTemrn 

1. CIICTeMa oxrra)K,[J:emrn _r:i:rr51 3JieKTPOHHoro 6noKa 220/80 II3o6pa)KeHII51, IIMeIOmero nepe,n: 

H 3a,n:, npIIqeM CIICTeMa co,n:ep)KIIT rrepe,n:HIOIO TIOBepxHOCTb 221,n:IICTIJie51, npocTpaHCTBeHHO 

pa3HeCeHHYIO C rrepe,n:OM 3JieKTpOHHOro 6JIOKa 220/80 H306pa)KeHII51, KaHaJI 290, 

onpe,n:eneHHbIH rrpoCTpaHCTBOM Me)K)],y rrepe,n:HeH TIOBepxHOCTbIO 221 ,n:11crrne51 II nepe,D,OM 

3JieKTpOHHOro 6noKa 220/80 II306pa)KeHII51, Tenrroo6MeHHIIK 201, Haxo,n:HIUIIHC51 B ra30BOM 

CB513II C KaHaJIOM 290, rrplI 3TOM TeIIJI006MeHHlIK IIMeeT rrepBbIH II BTOpoiI: rrpoxo,n:hI ,l],JI51 ra3a, 

rrpIIqeJ'vl rrepBbIM npoxo,r:i: ,rJ:JI51 ra3a Haxo,n:IITC51 B ra30BOM CB513II C KaHaJIOM 290, rrepBbIM 6rroK 

202/410 BeHTIIJI5ITOpa, pacrrOJIO)KeHHbIM TaK, qT06bI HarHeTaTh D;IIPKYJIMPYIOlllIIll ra3 210/ 

400 B KaHaJI 290 II rrepBbill npoxo,n: ,[J:JI51 ra3a, H BTOpoit 6JIOK 203/50 BeHTIIJI51TOpa, 

pacnOJIO)KeHHblll TaK, 11T06hr HarHeTaTh ra3 211/310 OKpy)KaIOmett cpe,n:hI BO BTOpOH rrpoxo,n: 

,n:JI5I ra3a. 

2. CIICTel\rn OXJia)K,:J,eHH51 no TI. 1, B KOTOpOM Terrrroo6MeHHIIK 201 rrpe,n:cTaBJI51eT COOOM 

Terrrroo6MeHHlIK C rrepeceKaIOIUHMIIC51 HanpaBJieHH51MlI IIOTOKOB. 

3. CIICTeMa OXJia)K,:J,eHII51 no TI. 1, ,n:OTIOJIHIITeJihHO co,n:ep)KaIUaH IIJiaCTIIHY 10, 

rrpocTpaHCTBeHHO pa3HeCeHHYIO C 3a,n:OM 3JieKTpOHHOro 6JIOKa 220/80 lI306pa)KeHII51, BTOpOM 

Kattan 225, onpe,n:eJieHHbIM npocTpaHCTBOM Me)K)],y IIJiaCTIIHOM 10 lI 3a,D,OM 3JieKTpOHHOro 

6noKa 220/80 II306pa)KeHII51, II TpeTIIM 6JIOK 204 BeHTIIJI51TOpa ,n:OIIOJIHIITeJihHO pacnOJIO)KeH 

TaK, qT06hI HarHeTaTh ra3 212/300 OKpy)KaIOmerr cpe,n:hI BO BTOpot'I KaHaJI 225. 

CTp.: 19 



SEC et al. v. MRI 
SEC Exhibit 1031.1830 

IPR2023-00254 

RU 2 513 043 C2 

4. CIICTeMa OXJia)K,;],eHII51 no TI. 3, )],OTIOJIHIITeJihHO C0,.1J;ep)Kamas:i: MO)],YJib TIIITaHII51, 

HaX0)],51llllIHC51 B 3JieKTpw1eCKOH CB513II C 3JieKTpOHHhIM 6JIOKOM 220/80 II306pa)KeHII51, II 

TeIIJIOOTBO)], 12, HaXO,IUIIUIIHC5I B TeTIJIOBOM KOHTaKTe C MO.D;yJieM TIMTaHirn M pa3MeIUeHHbIH 

BHYTPM BToporo KaHana 225. 
5 5. CIICTel\rn OXJia)K,lleHirn no mo6oMy M3 IIII. 3 IIJIM 4, )],OTIOJIHMTeJII,HO co,ri:ep)Kama51 

MHO)KeCTBO pe6ep 18, pa3MeIIJ,eHHhIX BHYTPII BTOporo KaHaJia 225. 
6. EJIOK 3JieKTpOHHOro ,ri:ncnrreH, CO,IJ,ep)KaIIJ,IIH 3JieKTpOHHhIH 6JIOK 220/80 M306pa)KeHII51, 

M30JIMPYIOIUYIO KOHCTPYKI.J;MIO 9, npocTpaHCTBeHHO pa3HeCeHHYIO C 3JieKTpOHHbIM 6JIOKOM 

220/80 M306pa)KeHirn, KaHaJI 15/225, orrpe,ri:erreHHhIH npocTpaHCTBOM Me)K,ri:y M30JIMpyIOIIJ,eH 

JO KOHCTpyKu;Mett 9 M 3JieKTPOHHbIM 6JIOKOM 220/80 M306pa)KeHM5I, MO,ri:yrrh TIMTaHII51, MMeIOIIJ,MH 

3JieKTPOHHhie KOMTIOHeHTbI 5 Ha rrepBOH CTOpOHe M TeTIJIOOTBO.IJ: 12 Ha BTOpott CTOpOHe, rrpM 

3TOM MO.IJ:YJib IIIITaHII5I rrpnKperrJieH K II30m1pyIOIIJ,ett KOHCTPYKI.J;IIH 9 TaK, I-ITO TeTIJIOOTBO,il, 

12 HaXO,UllTC51 BHYTPH KaHarra 15/225, a 3JieKTpOHHhie KOMTIOHeHThI 5 HaXO,UHTC5I CHapy)KII 

KaHaJia 15/225, n BeHTIIJI5ITOp 204, pacnOJIO)KeHHhIH TaK, qT06hI BT5IrIIBaTh ra3 OKpy)KaIOIIJ,eH 

15 cpe,ri:hI B KaHarr 15/225. 
7. EJIOK 3JieKTpOHHOro ,um,;nrreH no II. 6, ,UOIIOJIHMTeJihHO co;::cep)KaIIJ,MJ1 pe6po 18, 

pacnOJIO)KeHHOe BHYTPM KaHaJia 15/225 MB TeIIJIOBOM KOHTaKTe c M30JIIIPYIOIIJ,ett 

KOHCTpyKI.J;Hett: 9. 
8. EJIOK 3JieKTpOttttoro .D:HCIIJie51 no II. 7' .D:OIIOJIHHTeJihHO co,uep)KaIIJ,HH TIOBepxttOCTh 500, 

20 pacrrOJIO)KeHHYIO BttYTPll Kattarra 15/225 MB TeTIJIOBOM KOHTaKTe C 3JieKTpOttHhIM 6JIOKOM 

220/80 M3o6pa)KeHM51 M pe6poM 18. 
9. EJIOK 3JieKTpOttttoro .uncnrreH no JII060MY H3 IIII. 6, 7 IIJIH 8, B KOTOPOM 3JieKTpOttHhIH 

6JIOK 220/80 M306pa)Kettll51 rrpe,o;cTaBJIHeT co6oH )Kll,il,KOKpHCTarrm1I-IeCKMH JJ:MCnrrett 

10. bJIOK 3JieKTpOHHOro )],HCIIJieH ITO JII060MY ll3 rrn. 6, 7 IIJIH 8, B KOTOpOM 3JieKTpOHttbIH 

25 6noK 220/80 II3o6pa)KettII51 npe,n;cTannHeT co6oH ,ri:ttcnrrett OLED. 
11. bJIOK 3JieKTPOHHOro ;:mcrrJie5I, co,uep)KaIIJ,HH 3JieKTpOHHbIH 6JIOK 220/80 II306pa)Kett1I51, 

MMeIOIUMH nepe,u M 3a;:i:, TIOBepxHOCTh 500 C3a,l]M 3JieKTpOttHOro 6rroKa 220/80 M306pa)KettM5I 

MB TeTIJIOBOM KOttTaKTe C 3JieKTpOHttbIM 6JIOKOM 220/80 II306pa)KeHirn, nrraCTIIHY 10, 
rrpocTpaHCTBeHttO pa3HecettttyIO c TIOBepxttOCTbIO 500, rrepBbIH Kattan 225, onpe,r:i;enettHbIH 

30 rrpocTpattCTBOM Me)K,ri:y IIJiaCTHHOll 10 M IIOBepxHOCTbIO 500, MOJJ:YJib 900 IIMTattMH, 

HaX0)],511IJ,HllC51 B 3JieKTprrqecKOH CB5I3M C 3JieKTpOHHbIM 6JIOKOM 220/80 M306pa)KettH5I H B 

TeIIJIOBOM KOttTaKTe c nrraCTHHOH 10, tt rrepBbIH BeHTMJI5ITOp 204, pacrrOJIO)KettHbIH TaK, 

qT06hI BTHrMBaTh ra3 OKpy)KaIOmett cpe,;::chI B nepBbIH KaHaJI 225. 
12. EJIOK 3JieKTpOttHOro ,llHCnJie5I no II. 11, JJ:OTIOJIHMTeJibHO CO,Ilep)KaIIJ,MH pe6po 18, 

35 pa3MeIIJ,ettHOe BHYTPM rrepBoro Kattarra 225 MB TeIIJIOBOM KOttTaKTe C IIJiaCTMttOH 10 M 

IIOBepxttOCTbIO 500. 
13. EJIOK 3JieKTpOHHOro ,ll;HCTIJie5I ITO II. 12, JJ:OIIOJIHHTeJihHO co;::i:ep)KaIIJ,Mll rrepe,UHIOIO 

IIOBepxHOCTb 221 )J;HCIIJie5I, rrpoCTpaHCTBeHHO pa3HecettttyIO C rrepe,ri:OM 3JieKTpOHttoro 6noKa 

220/80 n3o6pa)Kemrn, BTopoH Kattan 290, onpe,uerretttthIH npocTpattCTBOM Me)K,uy nepe,uHert 

40 IIOBepxttOCTbIO 221 ,D;MCnJieH M rrepe,uoM 3JieKTpOHHOro 6JIOKa 220/80 M306pa)KettM5I, 

Terrrroo6MettHMK 201, HaX0)],5IIIJ,llHC5I B ra30BOH CB5I3H co BTOpbIM KattaJIOM 290, npnI-IeM 

TeIIJI006MettHMK 290 HMeeT nepBbIH M BTOpott rrpOXO,lJ;hI ,llJI5I ra3a, npM 3TOM nepBbIH rrpoxo.r:i: 

,IJ,JI5I ra3a ttaXO,D;llTC5I B ra30BOH CB5I3M co BTOpbIM KattaJIOM 290, BTOpOH BettTIIJI5ITOp 203/50, 
pacnOJIO)KettHbIH TaK, qT06hI ttarHeTaTh ra3 211/310 OKpy)KaIOIIJ,eH cpe,IJ,hI BO BTOpOtt rrpoxo,u 

45 J]JI5I ra3a, ll TpeTMH BeHTIIJI5ITOP 202/410, pacnOJIO)KettHbIH TaK, qT06hI HarHeTaTh 

u;npKyirnpyIOIUMH ra3 210/400 BO BTOpOH Kattan 290 n nepBbIH rrpoxo,u ,Il;JI5I ra3a. 

14. bJIOK 3JieKTpOHHOro ,il,MCIIJie5I ITO JII060:rv1y lI3 IIII. 11-13, B KOTOpOM 3JieKTpOHttbIH 6rroK 

220/80 M3o6pa)Ketttt5I rrpe,n;cTaBrr5IeT co6oH )KK,z:::t;. 

CTp.: 20 
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COOLING SYSTEM FOR DOUBLE SIDED DISPLAY ASSEMBLY 

lnventor(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. 

[001 0] 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 

2 
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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. 

3 
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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 

4 
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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 1 00 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. 

5 
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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 tor 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 11 0 may be in electrical connection with the displays 30 

and 31. 

[0023] One or more tans 90 may force the closed loop of circulating gas 70 over the 

electronic components 110. While shown with two tans 90, this is not required. 

Additionally, while shown pushing the circulating gas 70 over the electronic 

components 110, this is not required as the tans 90 could also be positioned to pull 

the circulating gas 70, or several tans 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 

6 
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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. 

7 



SEC et al. v. MRI 
SEC Exhibit 1031.1846 

IPR2023-00254 

WO 2017/152166 PCT/US2017 /020884 

[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, OLEO, 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 

8 
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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 1 0, 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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The exemplary embodiments herein 
provide an electronic display assembly 
having an electronic display surrounded 
by a front panel and a housing. An 
ingestion gap may be placed near a 
portion of the perimeter of the front panel 
while an exhaustion gap may be placed 
near an opposing portion of the perimeter 
of the front panel. A buffer zone may be 
defined betvveen the ingestion gap and 
the exhaustion gap. A fan may be 
positioned to draw open loop fluid into the 
ingestion gap, through a channel behind 
the electronic display, and out of the 
exhaustion gap. This fan may also draw 
open loop fluid through an optional heat 
exchangeL A circulating fan may force 
circulating air through an optional heat 
exchanger. 
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*NOTICES* 
JPO and IN PIT 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. 

CLAIMS 
[Claims] 

Help desk (9:00-21 :DO) 

(+81)3-6666-8801 

[Claim l]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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r~;_,;\i,i;; DETAILED DESCRIPTION 

*NOTICES* 
JPO and IN PIT 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] 

Help desk (9:00-21 :DO) 

(+81)3-6666-8801 

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 
************ arises. 
[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, 
JP,63-67979,A, a JP Hl - 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 J 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 Hl -
92635U) / cooling this refrigerant by the electronic cooling element using a Peltier effect J 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 alter 
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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DESCRIPTION OF DRAWINGS DR,WiJ>:G', 

*NOTICES* 
JPO and IN PIT 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] 

Help desk (9:00-21 :DO) 

(+81)3-6666-8801 

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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Espacenet 

BibHograpMc data: JPH08305301 (A) - 1996-11-22 

UQU!D CRYSTAL DISPLAY DEVICE 

lnventor(s): YAMADA NAOKI ± (YAMADA NAOKI) 

Applicant(s): SONY CORP± (SONY CORP) 

Classification: - international:F21V8/00; G02F1/1335; G02F1/13357; G09F9/00; 

- cooperative: 

G09F9/40; (IPC1-7): F21V8/00; G02F1/1335; 
G09F9/00; G09F9/40 

Application JP19950111905 19950510 
number: 

Priority number JP19950111905 19950510 
(s): 

Abstract of JPH08305301 {A} 

PURPOSE: To provide a liquid crystal display device which is small in size, is short in 
viewing distance, is light in weight and is preferably hardly affected by reflection of 
external light, etc. CONSTITUTION: A liquid crystal display having opposed t\vo faces 
is illustrated as the liquid crystal display device. The liquid crystal display having the 
opposed two faces is constituted by disposing a front surface liquid crystal display 
device 11 C and rear surface liquid crystal display device 12C respectively t1aving plural 
liquid crystal display devices back to back in such a manner that the display contents 
are visible from both opposite sides and disposing back lights i 13, 123 for making 
parallel beams incident on the respective liquid crystal display parts between these 
liquid crystal display parts. More preferably, the liquid crystal display device is provided 
with cooling means consisting of radiating fins 1 ·14, 124 and a cooling fan 22 for cooling 
the heat released from these back light means. 
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Highway program at the USPTO. Please see http://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 AIA (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 

page 2 of 4 



SEC et al. v. MRI 
SEC Exhibit 1031.1948 

IPR2023-00254 

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 US PTO 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-HAL T (1-866-999-4258). 

GRANTED 

LICENSE FOR FOREIGN FILING UNDER 

Title 35, United States Code, Section 184 

Title 37, Code of Federal Regulations, 5.11 & 5.15 

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). 

Select USA 

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. 
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PATENT APPLICATION FEE DETERMINATION RECORD Application or Docket Number 

Substitute for Form PTO-875 15/789,331 

APPLICATION AS FILED - PART I OTHER THAN 

(Column 1) (Column 2) SMALL ENTITY OR SMALL ENTITY 

FOR NUMBER FILED NUMBER EXTRA RATE($) FEE($) RATE($) FEE($) 

BASIC FEE N/A N/A N/A N/A 280 
(37 CFR 1.16(a), (b), or (c)) 

SEARCH FEE N/A N/A N/A N/A 600 
(37 CFR 1.16(k), (i), or (m)) 

EXAMINATION FEE N/A N/A N/A N/A 720 
(37 CFR 1.16(0), (p), or (q)) 

TOTAL CLAIMS 20 
(37 CFR 1.16(i)) 

minus 20= OR X 80 = 0.00 

INDEPENDENT CLAIMS 3 minus 3 = X 420 = 0.00 (37 CFR 1.16(h)) 

If the specification and drawings exceed 100 
APPLICATION SIZE sheets of paper, the application size fee due is 
FEE $31 O ($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 

* If 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 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

<( AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = OR 
~ (37 CFR 1.16(i)) X = X = 

0 
Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ 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 

RATE($) 
ADDITIONAL 

RATE($) 
ADDITIONAL 

Ill AFTER PREVIOUSLY EXTRA FEE($) FEE($) 
I- AMENDMENT PAID FOR z 
w Total Minus .. = X = OR 
~ (37 CFR 1.16(i)) 

X = 

0 Independent Minus ... = z X = OR X = w (37CFR 1.16(h)) 

~ Application Size Fee (37 CFR 1.16(s)) <( 

OR 
FIRST PRESENTATION OF MULTIPLE DEPENDENT CLAIM (37 CFR 1.16(j)) 

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. 
** If the "Highest Number Previously Paid For" IN THIS SPACE is less than 20, enter "20". 

*** If 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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