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(57) MWzo0perenue npeacrasnser ceeroanoansiii (LED) cetoBoii wmt, oObennnennblii LED cBeToBOH T

U ycTpoHCTBO oToOpaxkeHus. LED cBeTOBOW HIUT COmEP>KUT MOMIOXKKY, MHOXKECTBO MukpocxeM LED
U MOAYyIb YIPAaBIEHHUS 3aTBOpPOM; MaTpuia MukpocxeM LED pacnonoxkeHa Ha HOAJIOXKKE; MOIYIb
YIOpaBJIECHUS 3aTBOPOM PACHOJIOKEH HA MOMJIOKKE M BBINOJHEH C BO3MOXXHOCTBIO MOJA4YM CUTHANa
ynpasieHus: 3aTBOpoM Mukpocxemam LED, moaynb ynpaBieHHs 3aTBOPOM COAEPIKUT MHOXKECTBO
IpaiiBepoB 3arBopa; MuKpocxeMbl LED pacnonoxeHbl Ha HPOTHBOIIOJNOKHBIX CTOPOHAX MOZIYJIS
YIPaBJIECHUS 3aTBOPOM, U KaKABII U3 JpaliBEpOB 3aTBOPA IEKTPHUUECKU COETUHEH C COOTBETCTBYIOLIEH
eMy Mukpocxemoil LED Ha npoTHBONOI0XKHBIX CTOpOHAX JApaiBepa 3aTBopa.
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CBETOJHMO/HBIN (LED) CBETOBOM IIIUT, OFbEJWHEHHBINA LED
CBETOBOM IIIUT U YCTPONCTBO OTOBPAKEHUS

IMPEAITOCBIJIKM U3OBPETEHMA
OO6nacTe TEXHUKH, K KOTOPOI OTHOCUTCS N300peTeHne

[0001] Hacrosimast 3asiBka OTHOCHUTCA K OOJIACTH TEXHOJOTHH OTOOpa’keHUSI U, B
gacTHOCTH, K cBetonuogHomy (LED) ceroBomy muty, oObenuaeHHoMy LED cBeroBomy

IIUTY U YCTPONUCTBY OTOOpPAKEHUS.
OmnucaHne U3BECTHOTO YPOBHS TEXHUKU

[0002] Monaynu noAacBeTKH Ha MHHHMATIOPHBIX cBeromuomax (MuHu-LED) mpusnexaror
Bce Oounblne BHUMaHWsA Onaromapss OONBIION SIPKOCTH, CBEPXY3KOW paMKe, BBIEMKE U
CIIOCOOHOCTH 0Opa30BBIBATH COCTABHYIO KOHCTPYKLIMIO M3 HECKOJNIBKUX pasnesioB. B obmiewm,
Oonblee KOJMMYECTBO pa3lesioB OOBMHO O3HAuaeT Jyqwmuili >¢dexr oroOpaskeHHs, HO
CyLIeCTBYOUA crocod ynpasnenus MuHu-LED oObIdHO mipencraBisieT coOOM MacCHBHOE
ynpasienue. [Ipu BBIMOJHEHMM OONBLIETO KOJMYECTBA pa3fesioB Tpelyercst Ooublie
MHKPOCXEM YTIPABJIEHUs, YTO MPUBENET K CYIIECTBEHHOMY YBEJIMYCHUIO 3aTpaT U He

CNOCOOCTBYET MOJyYEHHUIO Y3KOM paMKU U HHTETPUPOBAHHOTO OTOOPAKEHHUSI.

[0003] CnenoBarenbHO, OCHOBHBIE Tpou3BomuTeNM paspadareiBaror MuHU-LED ¢
AaKTUBHBIM YTpaBJIEHHEM, TO €CThb ¢ ympaBieHneM MuHH-LED nytem mnpoexTupoBaHus
VIPABISIFOLIUX 3JIEMEHTOB HAa CTEKJSTHHON TOMJIOKKE C TNPUMEHEHHEM TOHKOTUICHOYHBIX
TPAH3UCTOPOB JJISI JOCTHKEHUS AKTUBHOTO YIIPABJICHUS], TEM CaMbIM 3HAUUTEJIbHO YMEHbBIIIAs!
KOJIMYECTBO MUKPOCXEM YIIPABJICHUS M 3aTPaThl HA YIPABICHUS, C JOCTHKEHHEM OOJBIIETO

KOJIMYECTBA PA3ENIOB U Jy4IIuX 3P PeKToB OTOOpakeHUsI.

[0004] Tem He MeHee, TMOCKOJNBKY CpeAHHE U OOJBIINE MOHTA)KHbIC IUIATHI IS
MuHU-LED 00briHO 0O0pa3oBaHbl myTeM OOBEMUHEHUS, KOHCTPYKLHUS COBPEMEHHOM
CTPYKTYpBl ~aKTUBHOro ympasieHuss MuHU-LED He coorBerctByer TpeOoBaHUAM

MMPOU3BOJIBHOTO O6’beI[I/IHeHI/I$I. CJ'IGI[OBaTeJ'IbHO, TIOHUCK crnocoba OCYLICCTBJIICHUA
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MPOU3BOJIBHOTO OOBEIMHEHUsI MOHTAXHBIX 1Uiat Juist MUHU-LED cran TexHuueckoi 3amadet,

TpeOyOIIel CPOYHOTO PEIICHHUS.
CYIIHOCTBH U3OBPETEHUA

[0005] Hacrosimass 3asBka mnpenocraensier cBeronuonssiii (LED) cBeroBoit mwT,
oOobennHeHHbI LED cBeTOBOM IIUT M yCTPOHCTBO OTOOpaKEHUs AU PEIEeHHUs] TEXHIUECKON
3aa4y, 3aKJIHOYAIOLIEHCs B TOM, YTO COBPEMEHHAas CTPYKTypa aKTHUBHOIO YIIPaBJICHUS

muHU-LED He cooTBeTCTBYeT TpeOOBaHUSAM MPOU3BOIBHOTO OOBEIMHEHUS.

[0006] Hacrosimast 3asiBka mnpenocrasisier ceroguonHbii (LED) cBeToBO# 1w,

COMEpIKALLUN:
[0007] MOIUIOXKKY
[0008] MHOXeCTBO MUKpocxeM LED, pacronoskeHHBIX B MaTpULe Ha MOJIOKKE; U

[0009] MOZyJIb YIIPABJICHUS 3aTBOPOM, PACTIONOKEHHBIN HA TOAJIOKKE U BBIOJIHEHHBIN C

BO3MO)KHOCTBIO NIOJJAUM CUTHAJIA YIIPaBIeHUs 3aTBOPOM Mukpocxemam LED,

[0010] MpU 3TOM MOAYJb YIpPaBJIEHUS 3aTBOPOM COAEPKUT MHOXKECTBO JpailBEpOB
3arBopa, Mukpocxembl LED pacnosokeHbl Ha IPOTUBOIONOXKHBIX CTOPOHAX MOAYJIs
yIPABIEHUs] 3aTBOPOM, U KaXKIblil M3 JpaliBEPOB 3aTBOpPA JJIEKTPUUECKH COEAUHEH C
COOTBETCTBYIOLIEH €My OAHOM u3 Mukpocxem LED Ha mNpOTHBONONOXKHBIX CTOPOHaX

IpaliBepa 3aTBOpA.

[0011] B LED cBeToBOM IIHWTE COIMIACHO HACTOSIIEH 3asBKE MHOXKECTBO JpPaliBEPOB

3aTBOpa U MHOXeCTBO MUkpocxem LED pacnonoxeHo B MaTpuue,
[0012] MHOKECTBO JPaBEPOB 3aTBOPA PACIIOJIOKEHO B CTONOLE;, U

[0013] KaKAbIM U3 IpaliiBepOB 3aTBOPA BJEKTPUUECKU COEAUHEH ¢ MUKpocxeMamu LED,
PacnoIOKEHHBIMU HA MPOTUBOIOJIOXKHBIX CTOPOHAX ApaiiBepa 3aTBOPA, KOTOPBIE HAXOASTCS B

TOM K€ Psiy, YTO U COOTBETCTBYHOLIUI OJJUH U3 ApaiBepOB 3aTBOPA.

[0014] B LED cBEeTOBOM ILIHUTE COMIACHO HACTOALLEH 3asBKE KOJIMYECTBO MUKPOCXEM
LED, pacnonoxeHHbIX Ha OJHOH CTOPOHE Ka)XAOrO U3 APANBEPOB 3aTBOPA U JJIEKTPUUYECKHU

COCIMHEHHBIX C HEH, paBHO KoiaudecTBy Mukpocxem LED, pacnonoxeHHBIX Ha
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HpOTPIBOHOJ'IO)KHOfI CTOPOHE KaXXKA0ro 13 HpaﬁBepOB 3aTBOpAa U SJIEKTPUICCKU COCANHCHHBIX C

HEH.

[0015] B LED cBeTOBOM LIUTE COMIACHO HACTOALIEH 3asBKE MHOKECTBO MHUKPOCXEM
LED BxirodaeT MHOXECTBO NepBbIX MUKpOocxeM LED u MHOXeCTBO BTOpbIX MUKpocxeM LED,
PacnoIOKEHHBIX NapajulesIbHO, IPYU 5TOM nepsble MUKkpocxembl LED pacriono:xeHbs! Ha OqHON
CTOpPOHE MOAYJsl yINpPaBJICHUs 3aTBOPOM, a BTOpble MuKpocxembl LED pacnonosxkens! Ha

MPOTHUBOIIONIO}KHOM CTOPOHE MOZYJIsl YIIPaBJIE€HUs 3aTBOPOM,

[0016] MHOXXECTBO APaiBEPOB 3aTBOPA BKJIIOUAET IEPBbIE APAMBEPHI 3aTBOPA U BTOPHIE
IpaiiBepel 3aTBOPA, PACIONIOXKEHHBbIE MapajulesIbHO, NPU 3TOM IEpPBbIE APalBEPBI 3aTBOPA
PAacIoNOKEHBI HA CTOPOHE MOYJIS YIIPaBJIEHHsI 3aTBOPOM BOH3U mepBbix Mukpocxem LED, a
BTOpbIE ApaiiBepbl 3aTBOPA PACIIOJIOKEHBI HA CTOPOHE MOZYJIsl YIIPABJIECHHUS 3aTBOPOM BOJNH3U

BTOpBIX MUKpocxeM LED; u

[0017] KaXIbIl U3 NEPBBIX IpaiiBEpOB 3aTBOpA 3JEKTPUUECKH COEAMHEH C MEePBbIMU
mukpocxemamu LED, pacnonokeHHbIMH B TOM JK€ CTOJOIE, YTO M COOTBETCTBYIOLIMH ONUH
U3 NEPBBIX ApalBEpOB 3aTBOPA, M KAXKIbIA U3 BTOPBIX APANBEPOB 3aTBOpA SJIEKTPUUECKU
COEAMHEH CO BTOpbIMH MuKpocxemaMu LED, pacnonokeHHbIMH B TOM 3K CTOJNOIE, 4TO U

COOTBETCTBYIOIIMI OJIUH U3 BTOPBIX APaiiBEPOB 3aTBOPA.

[0018] B LED cBeTOBOM LIUTE COMNIACHO HACTOSIIIEH 3asiBKE MEPBbIE ApaliBepbl 3aTBOPA U
BTOpbIE ApaiiBepbl 3aTBOPA PACMHOJOKEHbl CMEKHO APYr C APYrOM M KOJIMYECTBO MEPBBIX

mukpocxem LED paBHO konndecTBy Bropbix Mmukpocxem LED.

[0019] B LED ceBetoBOM ImuTe COINacHO Hactosiimen 3asBke LED cBeToBoil mmuT
JOMOJIHUTENBHO CONEPIKUT MHOKECTBO MEPBbIX CUTHAJIBHBIX MPOBOAOB U MHOKECTBO BTOPBIX
CUTHAJIBHBIX MPOBOAOB, PACMOJIOKEHHBIX HA ONHOM YPOBHE OTHOCHUTEJBHO APYT Jpyra U Ha
TOM K€ YPOBHE, YTO U HEKOTOpBIE CJIOW JpAaiiBEpOB 3aTBOPA; U B KAXKIOM CTOJIOLIE OAMH U3
npaliBepoB 3aTBOpa, MUukpocxembol LED, OnMH U3 mepBBIX CUTHAJBHBIX MPOBOAOB U OJUH U3
BTOPBIX CHUTHAJBHBIX MPOBOAOB, COCAUHSIOLIME ApaiiBep 3arBopa ¢ Mukpocxemamu LED,

00pasyIoT OOUH U3 MOAYyJIel 0TOOpaKeHHST, U

[0020] B KaXKJIOM MOJyJie OTOOpa’keHUsl KaXKIblii M3 JpaiiBEpOB 3aTBOpPA COEOUHEH C
mukpocxemamu LED, pacnono:xeHHBIMH HAa OJHOM €ro CTOPOHE, MOCPEACTBOM OJHOIO W3

MEPBbIX CUTHAJBHBIX MPOBOAOB, U KaXAbll W3 JApaliBEpOB 3aTBOpPa COEOUHEH C
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mukpocxemamu LED, pacnonokeHHbIMH Ha €r0 MPOTUBOIOJIOKHOW CTOPOHE, MOCPENCTBOM

OOHOI'0 U3 BTOPBIX CUTHAJIBHBIX TIPOBOAOB.

[0021] B LED cBeTroBOM IIuTE COMIACHO HACTOSLIEH 3asiBKE, B KaKAOM MOAYyJE
OTOOpa’KeHUs, HAIMpPABJIEHUS, B KOTOPBIX NPOXOAAT KAXAbIH W3 TMEPBbIX CHICHAJIBHBIX

npoBOOOB 1 KZl)I(I[beI U3 BTOPBIX CUTHAJIBHBIX IPOBOAOB, COBNAAAIOT APYT C APYTOM.

[0022] B LED cBeroBOM IIuTE COMIACHO HACTOSLIEH 3asiBKE, B Ka)KAOM MOAYyJE
oTOOpakeHusl, IePBble CUTHAJIbHBIC MPOBOIA M BTOPbIE CHUTHAJIBHBIE TIPOBOA PACIIONIOKEHBI B

[IAXMaTHOM MOPSIKE OTHOCUTEINIBHO APYT ApyTa.

[0023] Hacrosimast 3asiBka mpenocrasnser oObenuHeHHbIH LED cBetoBol  miuT,
BKJIFOUAIOIIMNA 1O MeHbineld wMepe 1Ba LED cBeTOBbIX muTa, OObEAMHEHHBIX U

PAacIoNoKEHHBIX OOK 0 OOK, Mmpu 3TOM Kaxablii u3 LED CBETOBBIX LIUTOB CONEPIKUT:
[0024] MOIUIOXKKY
[0025] MHOXeCTBO MUKpocxeM LED, pacronoskeHHBIX B MaTpULe Ha NOJIOKKE; U

[0026] MOZYJIb YIIPABJIEHUS 3aTBOPOM, PACTIOJNIOKEHHBIN HA MOAJIOKKE U BBITTOJIHEHHBIN €
BO3MO)KHOCTBIO MOZlauM CHUTHaJa yIpaBieHus 3arBOpoM MukpocxemMam LED, nmpu stom
MOZyJib YTIPaBJICHUs 3aTBOPOM COAEPIKUT MHOXKECTBO JpailBEpOB 3arBopa, IpPU 3TOM
mukpocxembl LED pacrnonokeHpl Ha MNPOTHBOIOJOXHBIX CTOPOHAX MOAYJS YIPaBICHUS
3aTBOPOM, U KaXKIblil U3 JpaiiBepOB 3aTBOPA AJIEKTPUUYECKH COEAMHEH C COOTBETCTBYIOILEH

eMy onHoM U3 mukpocxeM LED Ha mpOTHBONONIOKHBIX CTOPOHAX ApaiiBepa 3aTBopa; U

[0027] MHOXECTBO MEPBBLIX CUTHAJBHBIX MPOBOAOB U MHOXKECTBO BTOPBIX CUTHAJIBHBIX
IIPOBOZIOB, PACIONIOKEHHBIX HA OAHOM Y POBHE OTHOCHUTEJIBHO APYT APyra U Ha TOM K€ YPOBHE,
YTO M HEKOTOPBIE CJION APABEPOB 3aTBOPA; MPH STOM B KAXKJIOM CTOJIOLIE OAMH U3 IPaiiBEPOB
3aTBopa, MukpocxeMbl LED, onuH U3 NepBBIX CUTHANBHBIX MPOBOAOB M OAMH W3 BTOPBIX
CUTHAJIbHBIX MPOBONIOB, COSNMHSIOIME NpaiiBep 3arBopa ¢ Mukpocxemamu LED, obpasyror

OZIMH U3 MOAYJIeH OTOOpasKeHus,

[0028] Ipy 3TOM B Ka)XIOM MOJAYyJie OTOOpaskeHUsl KaxKIblii W3 JpaiiBEpOB 3aTBOpa
coenuHeH ¢ Mukpocxemamu LED, pacnonokeHHbIMM Ha OJHOH €ro CTOPOHE, MOCPEACTBOM

OOHOI'0O M3 MNEPBLIX CUTHAJBHBIX IPOBOIOB, U KZl)I(I[bIﬁ us3 HpaﬁBepOB 3arBopa COCAUHEH C
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mukpocxemamu LED, pacnonokeHHbIMH Ha €r0 MPOTUBOIOJIOKHOW CTOPOHE, MOCPENCTBOM

OOHOI'0 M3 BTOPLIX CUTHAJIbHBIX MPOBOAOB, U

[0029] IIPU 5TOM KOHIIBbI NEPBLIX CUTHAJIBHBIX IIPOBOAOB U KOHIIbI BTOPBIX CUTHAJIbHBIX

NpOBOAOB PACIIOJIOKEHDBI B IIAXMATHOM NOPAAKE OTHOCUTECIIBHO APYT ApyTra.

[0030] B ob0benunerHoM LED CBETOBOM IIUTE COMIACHO HACTOSLIEMY H300PETEHUIO
oobennHeHHbIi LED cBeTOBON ImUT comepuT oOmacTb OTOOpaXK€HUS M OONACTH PaMKH,
pacIONOKEHHbIE HAa TPOTUBOIOJNOXHBIX CTOPOHaX OOJAacTH OTOOpaXX€HUs, NPU 3TOM

MHOXxecTBO MuKkpocxeM LED pacronoskeHo B 0065acTi 0ToOpaKeHHUs,

[0031] IIPU 3TOM KaKIbIi U3 MEPBbIX CUTHAJIBHBIX NPOBOAOB COAEPIKUT MEPBYIO YaCThb U
BTOPYIO 4acCTb, COEIMHEHHYIO C MEPBOM 4YacTblO, U IPU 3TOM IepBas 4acTb HAXOAUTCS B

obnacTi oToOpaskeHHsl, a BTOpasi YaCTb HAXOAMUTCS B 00JIACTH PAMKH,

[0032] NP 5TOM B KKAOM MOAYyJe OTOOpa)KeHUs OPTOTOHAJIbHAS MPOEKLHs MEPBOil
YaCTH Ha IJIOCKOCTb, 1€ HAXOAUTCS MOAJIOKKA, IPOXOAUT CKBO3b OPTOTOHAJIBHYIO MPOEKLIUIO

Mukpocxem LED Ha niockoCTh, r1ie HaXOAUTCs NOIUIOXKKA, U

[0033] MpU  3TOM BTOpast YacTh COAEPKUT TEPBYK) TOPU3OHTAJBHYK CEKIIHIO,
BEPTUKAJbHYK)  CEKLMK W BTOPYK  TOPU3OHTAIBHYIO  CEKLUIO,  COEAUHEHHBIE
MOCJIEIOBATENbHO, NPU 3TOM MEpBasi TOPU30HTAJIbHAS CEKLIUs COEIMHEHA C NEPBOM 4acThIO, a
BTOpasi TOPU3OHTAJIbHAS CEKLUsl pacrnoioxkeHa cHapyxxu mukpocxeM LED B HampasneHun

psna mukpocxem LED.

[0034] B ob0benunenHoM LED CBETOBOM INUTE COMIACHO HACTOSIIEMY H300PETEHUIO
NepBble CUTHAJBHBIE NPOBONA PACMONOKEHBI CHApPyXu Mukpocxem LED B HampasneHun

cronbua mukpocxem LED.

[0035] B ob0benunenHom LED CBEeTOBOM IUTE COMIACHO HACTOSIIEMY H300PETEHUIO
kaxapli n3 LED CBETOBBIX IMUTOB JOMNOJHUTEIBHO COAEPKUT MHOXECTBO IEPBbIX
COEIMHUTENIbHBIX NPOBONOB, NMPU 3TOM MEPBbIE COCAUHUTENbHBIE MPOBOAA 3JIEKTPUYECKU
coenuHeHbl ¢ MukpocxeMamu LED B cOOTBETCTBMM OAWH K OAHOMY, & NE€PBbIE CUTHAJIbHBIE
MIPOBOAA OJJIEKTPUYECKU COEIMHEHbl ¢ Mukpocxemamu LED mnocpenctsoM mnepBbIX

COCAUHUTECIIbHBIX ITPOBOAOB, U
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[0036] MIPA 3TOM NEPBBIE COEAVWHUTEIBHBIE NMPOBONA W IEPBbIE CHUTHAJBHBIE MPOBOAA
PacCIOJIOKEHBI HA Pa3HBIX YPOBHSX.
[0037] B obObenunerHom LED CBeTOBOM IIHTE COMNIACHO HACTOSIIEMY H300PETEHUIO

BTOpBIE CUTHAJbHBIE NPOBOAA PACIOJOXKEHBI CHapyxku MukpocxeM LED B Hanpasnenun
cronbrna wmukpocxemM LED u HaxonmaTcs Ha Jpyrodl CTOPOHE OTHOCHTENBHO MEPBBIX

CUTHAJIbHBIX IIPOBOOOB, 1

[0038] npu 3ToM Kaxapld u3 LED CBEeTOBBIX IIUTOB JOIMOJHUTENBHO COHEPIKUT
MHOXKE€CTBO BTOPBIX COEAUHUTENbHBIX MPOBOAOB, IIPU 3TOM BTOPbIE COCIUHUTEIIBHBIC
MIPOBOZA 3JIEKTPUYECKU COENUHEHbI ¢ MUKpocxemMaMu LED B COOTBETCTBUM OAUH K OMHOMY, a
BTOpbI€ CHUTHAJbHbIE TNIPOBOAA DOJEKTPUYECKH COeIuHEHbl ¢ Mukpocxemamu LED

MOCPEACTBOM BTOPBIX COCAUHUTEIIBHBIX ITPOBOAOB.

[0039] B obbennnenHoM LED CBETOBOM IUTE COIIACHO HACTOSIIEMY H300pETEHHIO, B
HampaBlieHUM psiga Mukpocxem LED, mmpuHa JIMHUM KaXIOTO U3 NEPBBIX CHUTHAJIBHBIX
MIPOBOAOB U IIMPUHA JIMHUU KAXKJIOTO U3 BTOPBIX CUTHAJBHBIX MPOBOAOB COCTABIISIOT MEHbBLIIE

MOJIOBUHBI PACCTOSIHUS MEXy CMEKHBIMU MUKpocxemamu LED.

[0040] B ob0benunenHoM LED CBETOBOM IIUTE COMIACHO HACTOSILIEMY H300PETEHUIO
MepBble CUTHAJIbBHBIE MPOBONA M BTOPbIE CHUTHAJIbHBIE MPOBONA MPENCTABJSIIOT COOOH
CUTHAJIBHBIC TIPOBOAA AJiId BBICOKOYPOBHEBBIX CHUIHAJIOB HWJIM CUIHAJIBHBIE IIPOBOAA MJIA

HU3KOY POBHEBBIX CUTHAJIOB.

[0041] Hacrosimee wu3o0pereHne Takke TNPENOCTABISET YCTPOWCTBO OTOOpasKEHUs,
comeprkaliee JKUAKOKPUCTAUTHUECKYEO MTaHeJIb OTOOPaKEHUSI U MOAYJIb ITOJCBETKH, TIPU 3TOM
MOYJIb TIONCBETKU coaepxut ceeroguonubiii (LED) ceeroBoii mut, 1 LED cBeToBoil mut

COIIEPIKHUT:
[0042] MOAJIOKKY
[0043] MHOXeCTBO MUKpocxeM LED, pacriono:xeHHbIX B MaTpULie HA MOAJIOKKE, U

[0044] MOJyJIb YIIPABJIEHUs 3aTBOPOM, PACTIOJOXKEHHBIN Ha MOMJIOKKE U BBIITOJIHEHHBIN €

BO3MOXHOCTBIO ITOJIa4M CUTHAJIA YIIPABIEHUs 3aTBOPOM MUKpocxeMaM LED,
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[0045] IpU 3TOM MOAYJb YIIPABIEHUsI 3aTBOPOM COAEPKUT MHOKECTBO JApPaiiBEpOB
3arBopa, Mukpocxembl LED pacnonoxkeHbl Ha HNPOTUBOIONOXKHBIX CTOPOHAX MOAYJIS
yIOPaBIEHUs] 3aTBOPOM, U KaXKAbI M3 JPaiBEPOB 3aTBOPA JJIEKTPUUYECKH COEAUHEH C
COOTBETCTBYIOLIEH €My OAHOM u3 Muxkpocxem LED Ha mNpOTHBONONOXHBIX CTOPOHAaX

npariBepa 3aTBopa.

[0046] B ycTpoticTBe orobpakeHHs COTIACHO HACTOSIIIEH 3asiBKE MHOXKECTBO IpaliBEpPOB

3aTBOpa U MHOXEeCTBO MUkpocxem LED pacniono:xeHo B MaTpuue,
[0047] MHOYKECTBO APaiBEPOB 3aTBOPA PACIIOJIOKEHO B CTOJIOLE;, U

[0048] KaKIbli U3 IpaliBEepOB 3aTBOPA BJIEKTPUUECKU COEAUHEH ¢ MUKpocxeMamu LED,
PacroNOKeHHBIMHA Ha TIPOTUBOIOJIOXKHBIX CTOPOHAX ApaliBepa 3aTBOpa, KOTOPbIE HAXOAATCS B

TOM K€ PsiAY, YTO U COOTBETCTBYIOLIUI OAMH U3 JPaliBEpOB 3aTBOPA.

[0049] B ycrpoticTBe 0TOOpakeHUs] COTNIACHO HACTOSIEMY H300PETEHHIO KOJHYECTBO
mMukpocxem LED, pacnonokeHHbIX Ha OAHOM CTOPOHE Ka)XKIOro U3 JpaiiBEpOB 3aTBOpa U
3NEKTPUYECKU COEUHEHHBIX C HEH, paBHO Konu4decTBy Mukpocxem LED, pacnonoxeHHbIX Ha
MPOTHUBOIIONIO}KHOM CTOPOHE Ka)kK[OTO U3 IpaiiBEPOB 3aTBOPA U HJIEKTPUUECKU COSTUHEHHBIX C

HEH.

[00S0] B ycrpoiicTBe oTOOpaskeHHUs COrTacHO HacTosimeMy u3obpereruto LED cBeToBoii
LIUT JOMOJHUTEIBHO COAEPKUT MHOXKECTBO NMEPBBIX CUIHAJIBHBIX MPOBOAOB U MHOXKECTBO
BTOPBIX CUTHAJBHBIX IPOBOAOB, PACHOJOXKEHHBIX HAa OJHOM YPOBHE OTHOCUTEJIBHO APYT
Apyra ¥ Ha TOM K€ YPOBHE, YTO M HEKOTOPBIE CJIOU JIPABEPOB 3aTBOPA; U B KAJKIAOM CTOJIOLE
ONMH U3 JIpaliBepoB 3aTBOpa, MUKpocxeMbl LED, onuH u3 nepBbIX CUTHAJIBHBIX MPOBOIOB U
OIMH W3 BTOPBIX CUTHAJIBHBIX IIPOBOAOB, COCAUHSIOIINE ApPaliBep 3aTBOpPAa ¢ MUKPOCXEMAMHU

LED, o0pa3ytoT oguH U3 MOnyJiei OTOOpaKeHMsI, 1

[0051] B KaXKJIOM MOAyJie OTOOpaskeHUsl KaXKIblii M3 JpaiiBEpOB 3aTBOpPA COEOUHEH C
Mukpocxemamu LED, pacnono:xeHHbIMH HAa OJHOM €ro CTOPOHE, MOCPEACTBOM OJHOIO W3
MEPBbIX CUTHAJIBHBIX MPOBOAOB, U KaXAbl U3 JApaliBEpOB 3aTBOpPa COEOUHEH C
Mukpocxemamu LED, pacnonokeHHbIMH Ha €r0 MPOTUBOIOJIOKHOW CTOPOHE, MOCPENCTBOM

OOHOI'0 U3 BTOPBIX CUTHAJIBHBIX TIPOBOOB.
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[00S2] B ycrpoiicTBe 0TOOpakeHHsT COIIACHO HACTOSIEMY H300PETeHHIO, B KaXKIOM
MOoayJie OTO6pa>KeHI/I$[, NEPBLIC CUTHAJIBHBIC TMPOBOAA W BTOPbLIC CUTHAJIBHBIC IMPOBOAA

PacOIOXKEHBI B IIAXMAaTHOM MOPSIAKE OTHOCHUTENIBHO APYT ApyTa.

[0053] ITo cpaBHenuro ¢ LED CBETOBBIM IIUTOM B M3BECTHOM ypoOBHE TexHUKH, LED
CBETOBOH IIUT, NPENOCTABIEHHBIN HACTOALIUM H300pETeHHEM, OTBedaeT TPeOOBAHHMAM K
CBETOBBIM LIUTAM PA3HBIX Pa3MEPOB MyTEM MNPENOCTABICHUS] MOAYJIA YIIPABICHUsSI 3aTBOPOM
Ha MOMJIOXKKE, NMPU 5TOM MOAYJIb YIPABJICHUs] 3aTBOPOM COAEPKUT MHOXKECTBO APAUBEPOB
3arBopa, Mukpocxembl LED pacnonoxkeHbl Ha HPOTHUBOIONOXKHBIX CTOPOHAX MOAYJIS
yIPaBIEHUs] 3aTBOPOM U KAXKIbIM U3 APaliBEpOB 3aTBOPA JJIEKTPUYECKH COEIUHEH C
COOTBETCTBYIOLEH €My OAHOM u3 Mukpocxem LED Ha mNpOTUBONONOXHBIX CTOPOHAaX
npaiiBepa 3aTBOpa, Tak 4ro npu paspe3aHun LED cBeToBoro mmura MOXHO BbIpe3aThb
pasIM4HbIE pasMepbl CBETOBBIX IMUTOB, YTOOBI COOTBETCTBOBATH TPEOOBAHHMSAM K Pa3HbIM

pasmepam LED ocgemenus. TpeGoBanus k 0ObEIMHEHHIO INTA.
KPATKOE OITMCAHHUE I'PAOMYECKHNX MATEPHAJIOB

[0054] Jdnsa Oonee TOHATHOW WJUTIOCTPALIMM  BAPUAHTOB  OCYINECTBJICHHUS WM
TEXHUYECKUX PEHIeHUH M3BECTHOTO YPOBHS TEXHUKH HIDKE OyayT KpaTKO OMHMCAHBI
rpapudecKkue MaTepuasibl, HU300pa’karolllie BapHUAHTHI OCYIIECTBIEHUS WM HW3BECTHBIN
ypOBEHb TEeXHUKHU. Pazymeercs, rpapuyeckue Marepualibl B CIEAYIOMEM OIMHUCAHUH BCEro
JIMIIb U300pakar0T HEKOTOPbIE BAPUAHTHI OCYIIIECTBIIEHUST HACTOSIIETO n300pereHus. Jpyrue
rpapudecKkrue MaTepuasbl TAKXKe MOTYT ObITh MOJIyYeHbI CTIELUAIUCTAMHU B TAHHOH 00JIacTH

TEXHUKU B COOTBETCTBHH C STUMH (purypamu 6e3 Kakux-JIu00 TBOPUECKHX Y CHUITHH.

[0055] Ha ¢wur 1 mnokasana mnepsasi cTpyktypHas cxema LED cBeroBoro mmra,

NpeAOCTaBJICHHOIO NNEPBLIM BAPUAHTOM OCYIIECTBICHUA HACTOAIIETO I/1306peTeHI/I$I.

[0056] Ha ¢ur 2 mnokazana Bropas cTpykrypHas cxema LED cBeroBoro mmra,

NpeAOCTaBJICHHOIO NEPBLIM BAPUAHTOM OCYILIECTBICHUA HACTOAIIETO I/1306peTeHI/I$I.

[0057] Ha ¢wur 3 mnokasana mnepsasi cTpyktypHas cxema LED cBeroBoro mmra,

NpeaOoCTaBJICHHOTO BTOPbIM BAPHUAHTOM OCY IICCTBJIICHHSA HACTOALIECTO I/1306peTeHI/I$I.

[0058] Ha ¢ur 4 mnokazana Bropas cTpykrypHas cxema LED cBeroBoro mmra,

NpeaoCTaBJICHHOTO BTOPbIM BAPHUAHTOM OCYIICCTBJICHHS HACTOALIECTO I/1306peTeHI/I$I.
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[0059] Ha ¢ur 5 nmokasana nepsasi cTpykTypHas cxema oobennHeHHOro LED ceToBoro

muTa, TpeaAOCTABJIICHHOIO OAHUM BApUAHTOM OCYIICCTBIICHUA HACTOALCTO I/1306peTeHI/I$I.

[0060] Ha ¢ur 6 mokasano cxemarndeckoe H300pak€HHE YBEIHMUEHHOH CTPYKTYpPBI

obnactu OO' Ha ¢ur. 5.

[0061] Ha ¢ur. 7 nokasana Bropas cTpykrypHas cxema obowvenuHerHoro LED cseToBoro

muTa, TpeaAoCTaABJICHHOIO OAHUM BApUAHTOM OCYIIECTBIICHUSA HACTOALLECTO I/I306peTeHI/I$I.

[0062] Ha ¢ur 8 nokazana Tperbs cTpykTypHas cxema obowvenuHeHHoro LED cseToBoro

muTa, TpeaAoCTaBJICHHOIO OAHUM BApUAHTOM OCYIICCTBIICHUSA HACTOALLCTO I/I306peTeHI/I$I.

[0063] Ha d¢ur 9 nmokasaHa CTpyKTypHas cXemMa yCTpPOHCTBa OTOOpaskeHus,

NpeaoCTaBJICHHOIO OOHUM BapHaHTOM OCYLICCTBJICHHSA HACTOALICTO I/I306peTeHI/I$[.

INIOAPOBHOE OITMCAHME ITPEAIIOYTUTEJIbHBIX BAPUAHTOB
OCVYIIECTBJIEHUA

[0064] TexHuveckue pelieHusi B BapHAHTaX OCYIIECTBJIEHUS HACTOSIIETO HU300peTeHUs
OynyT ommcaHbl najee SICHBIM M IOJHBIM 00pa3oM CO CCBUIKOM Ha CONPOBOAMTENBHBIE
rpapuvecKkue Marepuajbl B BapHaHTaX oOCylecTBieHus. (OQYEeBUOAHO, 4YTO OIMKMCAHHBIE
BapHaHTbl OCYWECTBJICHUA NPEACTABIIAIOT co0O0l JIUIIb YacTb BapHaHTOB OCYyHICCTBJICHUA
HACTOALIEr0 M300peTeHHs, HO HEe BCE BapHUAHThl OCYINECTBIEHHs. Bce Apyrue BapHaHThI
OCYILIECTBJICHUs], TIOJIyYeHHbIE CIEIMAIUCTOM B NAHHOW OONAaCTH HAa OCHOBE BAaPHAHTOB
OCYIIECTBJICHUS] HACTOSIIIETr0 M300peTeHHs O0e3 TBOPYECKHX YCHIINI, HAXOOATCS B IMpenesiax

00BbEeMa HACTOSIIETO H300PETEHHSI.

[0065] Cnenyer moHUMarh, 4TO B ONMUCAHWUU HACTOSIIErO M300PETEHUS TaKUE TEPMUHBI,
KaK «LEHTPAJbHbIIN», MPONOJbHBINY, «IOMEPEUHBI», «IJIUHAY, (IHUPUHAY», «TOJLIUHAY,
«BEPXHUI», «HUKHUW», (MEPENHUIN», «3aJHUI», «JIEBbINY», «IPaBblil», «BEPTHUKAJIbHBINY,
«TOPU3OHTAJBHBINY, KBEPX», KHU3», KBHYTPW», KCHAPYKU», KO YACOBOH CTPEKE», KIIPOTUB
YacOBOH CTpeNKW» W TOMY MONOOHbIE OCHOBAaHbI HAa OPHEHTALMH WM OTHOCHTEJIHbHOM
MOJIOXKEHUH, TIOKa3aHHBIX Ha rpaduuecknx Marepuanax, © OTO MpeJHA3HAYEHO
UCKJTFOUUTENIBHO T yI0OCTBA OMUCAHUS HACTOSIIErO U300PETEHNUs U YIPOIIEHHsT OMTUCAHUS,
HO HE JJIs1 YKa3aHWs WIM KOCBEHHOT'O BBIPAXKEHHUS TOTO, YTO YKA3aHHbIE yCTPONCTBO WM
SJIEMEHT JOJUKHBI HMEThb KOHKPETHYK) OpPHEHTALMIO, CTPYKTYPy M OKCIUIyaTalHi B

KOHKpGTHOfI OpUC€HTAUHUHN, YTO HEC OOJIKHO pPAaCHCHUBATHBCA KAaK OrpaHUYCHUSA HACTOALIECTO
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u3o0pereHust. Kpome 3T0ro, TEpMUHBI KIIEPBBIN» U «BTOPO» HCIIONB3YIOTCS NCKIIOUUTEIBHO
B LIeJIAX ONMCAaHMUsS U HE JOJDKHBl PACLIEHUBATbCA KaK YyKa3aHUE WM MOApPa3yMeBacMoe
yTBEPKIAEHUE KacaTeJbHO OTHOCHUTEJIbHOM Ba)KHOCTU WJIM HESIBHOTO YKA3aHUs KOJIUYECTBA
00O3HAYEHHBIX TEXHUYECKHX 3yeMeHTOB. (ClenoBaTeNbHO, NMPU3HAKH, OOO3HAYEHHBIE Kak
«TIEPBBIN» U «BTOPOI», MOTYT SIBHBIM WJIM HESIBHBIM 0Opa3oM BKJIIOYATh B Ce€0s OOUH WU
Oonee >neMeHTOB. B ommcaHum HAacTOSALIETr0 M300PETEHHs CIOBO «MHOKECTBO» 00O3HA4YaET

nBa wiu OoJee, eCIH SIBHBIM 00pa3oM He OIMpeNeieHO HHAYe.

[0066] B onmcanum Hactosimero wu300peTeHUs CIEeAyeT OTMETUThb, 4YTO TEPMUHBI
«YCTaHOBKa», «COEAMHEHHBI» U «IPUCOCAMHEHHBIN» HEOOXOAMMO HCTONKOBBIBATH B
IIMPOKOM CMBICIIE, €CJIH SIBHBIM 00pa3oM He yKa3aHO U He orpaHuyeHo uHoe. Hanmpumep, 310
MOXET OBITh TOCTOSIHHOE COEIUHEHHE, DPa3beMHO€ COENMHEHHE WM WHTErPUPOBAHHOE
COEMHEHHUE, 3TO TaKKe MOXET ObITh MEXaHMYEeCKOE COEIUHEHHE WM JIIEKTPHYECKOe
COEMHEHHE, 3TO MOXET OBbITh TPsIMO€ COEOMHEHHE WJINM HEeNpsiMOe COeIUHEHHE depes

MPOMEKY TOUHOE 3BE€HO, 5TO TAKIKE MOKET OBITH CBSI3b MEXAY ABYMsS KOMIIOHCHTAMMU.

[0067] B Hacrosimem n3o0pereHny, eciu siBHBIM 00pa30oM He YKa3aHO M HE OTPaHHYEHO
MHOE, PAaCIOJOXKEHHE IEepPBOrO 3JIEMEHTAa HAaJ BTOPHIM 3JIEMEHTOM WM IOJ, HUM MOXKET
BKJIFOYATh BapHUaHTbI OCYILIECTBJICHHUA, B KOTOPBIX nepan‘fl 51 BTOpOﬁ SJIEMECHTDBI PACIIOJIOKCHDBI
B HEMOCPCACTBCHHOM KOHTAKTE, U TAKXKE MOXET BKJIIOUATb BApUAHTBI OCYILICCTBJICHHA, B
KOTOPBIX HOIIOJHUTEJIbHBIC 3JICMCHTBI MOTYT OBITb PaCIoJIOKEHbI MEXY MNEPBbIM U BTOPbIM
JJICMCHTaAMH, BCJICACTBUE YEIo HepBbeI u BTOpOﬁ SJIEMEHTbI MOI'yT WU HE€ HaXOOHUTLBCA B
HETOCPEeNCTBEHHOM KoHTakTe. Kpome 3Toro, pazmMereHue nepBoro 3JeMeHTa «Hay, «BbIIIE)
U «Ha» BTOPOM 3JIEMEHTE BKJIIOUAET pa3MelleHHe NEPBOro 3JIeMEeHTa HaJl BTOPBIM 3JIEMEHTOM,
00 HEMOCPEACTBEHHO HAaJ HUM, JMOO BCETO JIMLIb YKA3bIBAET HA TO, YTO MEPBBIA 3JIEMEHT
HaXOOUTCs BBIIIC YPOBHsSA BTOPOrO 3JICMCHTA. PaSMeH.[eHI/Ie NEPBOro 3JEMEHTA «IOO» H
«HUXKE» BTOPOTO 3JIEMEHTA BKIIIOUAET Pa3MELIeHHUE MEPBOro 3J€MEHTa HEMOCPEACTBEHHO MO
BTOPBIM 3JIEMEHTOM, JTMOO HIDKE BTOPOTO 3JIEMEHTA, HAUCKOCOK OT HEro, JHOO BCEro JIUIIb

YKa3bIBA€T HaA TO, YTO HepBbeI SJIEMEHT HAXOOUTCS HUXKE YPOBHSA BTOPOT'O 3JIEMECHTA.

[0068] B cneayromem OnuMcaHMM —IPEACTABIEHO MHOIO  PasHbIX  BapUAHTOB
OCYILIECTBJICHHUsI WJIH IPUMEPOB IS PEAIM3aLul Pa3HbIX CTPYKTYP HACTOSIIETO N300pETEeHNs..
JUis ynpoueHust ONMUCAHMs HACTOSINEro H300pETEHUs, HIDKE OINMMCAHBl KOMITIOHEHTBHI U
KOH(UTYpaLF KOHKPETHBIX NMPUMEPOB. PasymMeeTcs, OHU SIBISIFOTCS JIMILIb PUMEpPaMHU U He

Npe€AHA3HAYCHbI OJI1 OTPAHUYCHHSA HACTOALICTO I/1306peTCHI/I$I. KpOMe 3TOro, B HACTOALIEM
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M300pETEHNH B PA3JIMYHBIX NPUMEPAX MOTYT MOBTOPSTHCS CCHUIOYHBIE YWCIIOBBIE W/WIH
OykBeHHbIe 00O3HaueHus. Takoe MOBTOpPEHHE MPENHA3HAYECHO JJIS YIPOLICHUS U SCHOCTU U
HE yKa3blBae€T Ha OTHOLIEHHE MEXAY Pa3HbIMH OINMCAHHBIMU BapHAHTAMM OCYILECTBICHUS
w/nnn koHQurypauusmu. Kpome s3Toro, B Hacrosuieid 3asiBKe NPENOCTABIEHBI MPHUMEPHI
Pa3IUYHBIX KOHKPETHBIX IPOLECCOB M MAaTEPHANIOB, HO CHELMAIHMCTBI B JaHHOW OOMacTu
TEXHUKW MOTYT 3HaTb O NPHUMEHEHHSX IPYyTUX MPOLECCOB W/WINM HCIIONb30BAHUU IPYTHX

MaTepHaJIOB.

[0069] Cnenyer ormeTuth, uTO KonuuecTtBo Mukpocxem LED B LED cBetoBoMm mmure
COIVIACHO HACTOSIIEMY M300PETEHUIO SBJSIETCS JIMIIb WIUTFOCTPATUBHBIM U UCIIONB3YETCs AJIs
obnerdeHys ONUCaHUs CIEAYONUX BAPUAHTOB OCY IECTBICHUS] HACTOALIETO U300peTeH s, HO

OHO HE JOJIPKHO PACHECHUBATHCA KaK OrpaHUYCHUEC HACTOSALICTO I/1306peTeHI/I$[.

[0070] Cnenyer ormetutb, uto LED CBeTOBOI WIUT B HACTOSIIEM HM300PETEHHH TaKKe
COAEPKUT MONYJb JApaiBepOB, COAEPIXKAIUUM MHUKPOCXEMY YIPABICHHs, MUKPOCXEMY
koHTpouiepa cuaxponmsanuu (TCON) u T.a. (He n300paxkeHa), 1 MOAYJb APaiiBEPOB MOXKET
ObiTe cBsisaH ¢ LED CBETOBBIM INMUTOM MOCPEACTBOM TMOKOW MOHTQXKHOHM IUIaThl HIIH
MEeYaTHOW IJIaThl, YTO He OyleT MOBTOPHO OIMHCAHO B HACTOSIIEM JOKYMEHTE B LIEJSIX

KPaTKOCTH.

[0071] Co ccoutkoii Ha ¢ur. 1 u pur 2, Ha pur. 1 nokasana nepsast cxema LED ceroBoro
IIUTA, TPETOCTABIEHHOTO MEPBbIM BAPHAHTOM OCYIIECTBJICHHUS HACTOSILETO H300PETeHHS; Ha
¢ur. 2 nokazana sropasi cxema LED cBeTOBOTrO muTa, mpeaoCcTaBIeHHOTO NIEPBbIM BAPHAHTOM

OCyIECTBJICHUA HACTOAIIECTO 1/1306peTeH1/1;1.

[0072] B mepBoM BapuaHTe OCYLIECTBJIIEHHs HACTOSIIEro H300pETEeHHs MPENOCTaBJIeH
ceeronuonubiii  (LED) ceeroBoii mut 100, comepkamuii momiaokky 10, MHOXeCTBO
mukpocxem 20 LED u monynp 30 ynpasnenus 3arBopoM. Marpuna mukpocxem 20 LED
pacnonoxkeHa Ha noanoxke 10. Moayap 30 ynpaBiieHHs 3aTBOPOM PACTIONOKEH HA MOIJIOKKE
10 ¥ BBINONHEH C BO3MOXKHOCTBEO MOa4M CUTHAJIA YIIPABJIEHUs 3aTBOPOM MHUKpocxemam 20
LED. Monayne 30 ynpasieHust 3aTBOPOM COAEPKUT MHOXeCTBO apalieepo 301 3arsopa.
Mukpocxemel 20 LED pacnonoxeHel Ha NIPOTHUBONOJIOXKHBIX CTOpPOHax wmoayns 30
yIPaBICHUs] 3aTBOPOM M Kaxablii u3 apaiieepo 301 3arBopa 3J€KTPUYECKH COEOUHEH C
COOTBETCTBYIOLIEH eMy oaHol u3 MukpocxemM 20 LED Ha mpOTHBONONOXHBIX CTOPOHAX

npatisepos 301 3aTBopa.
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[0073] CnenoBarenpHo, B LED cBetoBom mure 100, mpemocTaBlieHHOM B IEPBOM
BAPUAHTE OCYINECTBJICHUS] HACTOSINEro H300peTeHus, Moxyib 30 yIpaBieHHs 3aTBOPOM
npeaocTasiieH Ha nomnoxke 10. Monyne 30 ynpasneHus 3aTBOPOM COHAEPIKUT MHOKECTBO
npaiieepoB 301 3arBopa, u Muxpocxemel 20 LED pacnonoskeHbl Ha NPOTHBONOJIOKHBIX
CTOpOHaxX Kaxxaoro monyisa 30 ynpasneHust 3atsopom. Kaxnabiii u3 gpansepos 301 3aTBopa
SJIEKTPUYECKH COENMHEH C COOTBeTCTByrowen emy wmukpocxemon 20 LED Ha
IIPOTUBONOJIOKHBIX CTOpPOHax apaiieepa 301 3arBopa, Tak 4yto npu paspesanun LED
ceeroBoro murta 100 MOXHO BBbIpE3aTh pa3jIM4YHBIE pPa3MEPbl CBETOBBIX LIUTOB, YTOOBI
COOTBETCTBOBaTh TpeOOBaHUAM K pa3HbIM pasmepam LED ocsemenus. TpeGoBanus

00BENUHEHUIO LIIUTA.

[0074] Cnenyer oTMeTuTh, YTO MOAJNIOKKA 10 B BapuaHTe OCYLIECTBJICHMs HACTOSIIETO
M300pETeHNsI CONEP’KUT INWHBI CKAHUPOBAHMS 3aTBOPA, LIMHBI Nepefadd JaHHbIX,
TOHKOIUICHOYHBIE TPAH3UCTOPbI M PAa3JIMUHbIE H3OJIHUPYIOIIHE CJIOM (HE H300pakeHsbl).
KonkpetHas ctpykrypa noanokku 10 MOXET CChLIaThCsl HA U3BECTHBIN YPOBEHb TEXHUKHU U

HEC 6YI[eT IMOBTOPHO OIMMCaHa B HACTOALIEM NOKYMCHTE B LICJIAX KPATKOCTHU.

[0075] B nepsoii crpyktype LED cBeroBoro murta 100, mpenocTaBieHHON B NEPBOM
BAPUAHTE OCYLIECTBICHHS HACTOSIILIETO H300peTeH s, Kak M300pakeHo Ha (ur. 1, MHOXXECTBO
npaiisepoB 301 3arBopa u MHOXxecTBO MuKpocxeM 20 LED pacnonoxeHO B MaTpuue, IpH
3TOM MHOKeCTBO apaiiBepoB 301 3aTBOpa pacroNiosKEHO B CTONOIE; U KaKIbI U3 IpaiiBEpOB
301 3arBopa onexTpudecku coenuHeH ¢ Mmukpocxemamu 20 LED, pacnonoskeHHbIMH Ha
IIPOTUBOIOJIOKHBIX CTOpOHAx ApariBepa 301 3aTBOpa, KOTOPbIE HAXOAATCS B TOM K€ PAAY, UTO

Y COOTBETCTBYIOIIMI ONUH U3 ApaiiBepos 301 3aTBopa.

[0076] Kpome sToro, xomuuectBo Mukpocxem 20 LED, pacnonoXeHHbIX Ha OmHOMN
CTOpOHE Kaxxaoro w3 apaiieepo 301 3arBopa, paBHO konuuecTBy Mukpocxem 20 LED,

PACIOJIOKEHHBIX Ha MPOTUBOIOJIOKHON CTOPOHE KaxaAo0ro u3 aparisepos 301 3aTBopa.

[0077] Cnenyer moHumarh, 4TO B mnpouecce paspe3aHus LED cseroBoro mwura B
KaueCcTBEe HA4YaJIbHOW TOYKU paspe3aHuss oObdHO BhIOMparoT kpail LED cBeroBoro mwra, u
paspe3aHue BBINOJIHSIOT 10 HanpasileHuro K neHTpy LED cBeToBOro mura cormacHoO pasmepy,
KOTOpBIH TpeOyercst cBeToBOMY wUTy. Takas KOHUrypamuss TO3BOJSET BBIOJIHATD

paspe3aHre CHUMMETPHUYHBIM OOpa3oM, BBIOMpAas MECTOIOJNIOJKEHUE Kaskaoro npaiisepa 301
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3aTBOpPa B Ka4€CTBE OCHU CHUMMETPUU OJIsA TOTO, yTOOBI COOTBETCTBOBATH Tpe6OBaHI/I$IM K

obobennHenno LED cBETOBBIX IIMTOB Pa3HBIX Pa3MEPOB.

[0078] Kpowme 31010, B CBE€TOBOM IIUTE, MOJTYUYEHHOM CUMMETPUYHON PE3KOU, MOCKOJIBKY
KaXxaplil U3 apaiisepos 301 3aTBopa HaXOOUTCSA Ha ONMHAKOBOM PACCTOSIHUM OT MUKpocxeM 20
LED Ha ero npoTHBONOJIOKHBIX CTOPOHAX B TOM K€ CTOJOILE, MOJKHO M30€kKaTh MPOOIEeMbI
OTXO[OB, BbI3BAHHOW AaCHUMMETPUYHOW pe3kol cBeroBoro mwura. Kpome 3TOro,
BBILIIEY KA3aHHOE pa3MeIleHNe MOKET 00eCHeunTh PaBHOMEPHOCTh TOKa Ha MUKpocxemax 20
LED Ha npOTMBOIONOXKHBIX CTOPOHAX Ka)XAoro us3 apaiieepoB 301 3aTBOopa Ha CBETOBOM
LUTEe T[IOCHE€  pa3pesaHus, 4YTO SBISIETCS IPEUMYLIECTBEHHBIM  JJIs1  YJIyYIUIECHUs

paBHOMEPHOCTH APKOCTU LED CBETOBBIX IIUTOB MOCJIE pa3pe3aHusl.

[0079] B uwactHOCTH, Kak moka3aHo Ha (ur 1, xorma pa3pe3aHue BBITOJHSIOT BIOJb
nepsoii uHuU 101 paspesa unu Bropoi auauu 102 paspesa, MOXKHO NOJy4YUTb CBETOBBIE
IIUTBI Pa3HBIX pasMepoB ¢ gapaiieepom 301 3arBopa B KauecTBe OCH CHMMETPHM.
CnenoBatesbHO, COIIACHO pa3Mepy, HEOOXOOUMOMY CBETOBOMY INHUTY, CBETOBBIE LIUTHI C
PasHBIMHU pa3MepamMH M YJIyYLIEHHOH PaBHOMEPHOCTBIO TOKa MOTYT OBITh IOJIYYEHBI IyTEM
BBIOOpA Pa3HBIX JIMHUH pa3pesa U 3areM, 1ocje OObeUHEHNUs] CBETOBBIX IIUTOB, BIPE3AHHBIX
u3 LED cBetoBoro murta 100, paBHOMEPHOCTh OOIIEH SIPKOCTH CBETOBOTO IIUTA YJIyUIIAeTCsI

noclie 0ObeqUHEHUS.

[0080] B HexoTOpBIX BapuaHTax OCyLIECTBIEHHUs KoinudecTBa mukpocxeM 20 LED nHa
NPOTHBOIIOJIOXKHBIX CTOPOHAX Kakaoro u3 japaiieepoB 301 3arBopa Takke MOryT OBITb

Pa3HbIMH, YTO HE 6YI[6T TMOBTOPHO OIMUCAHO B HACTOALIEM JOKYMEHTE B LIEJIAX KPAaTKOCTH.

[0081] Kpome sToro, Bo Bropoii ctpyktype LED cBetosoro mura 100, npenoctaBieHHON
B NIEPBOM BapHaHTE OCYILIECTBJIEHHUs] HACTOSINErO M300peTeH s, KaKk m300pakeHo Ha ¢ur. 2,
pasHULA MEXAYy BTOPOH CTPYKTYpOH M MEPBOM CTPYKTYpPOH 3aKIKOYAETCs B TOM, YTO
MHOkeCTBO Mukpocxem 20 LED copep:xxut MHOxecTBO mnepBbix MmukpocxeM 201 LED u
MHOXXECTBO BTOpbIX Mukpocxem 202 LED, pacnonoxxkeHHbIX mnapajuienbHO. llepsble
Mukpocxembl 201 LED pacnonoxeHbl Ha OHOW CTOpOHE mMonyJist 30 ynpaBieHHs 3aTBOPOM.
Bropeie mukpocxemsl 202 LED pacnonokeHbl Ha NPOTUBOINOJIOKHOW CTOpOHE moayns 30
yIpasieHus: 3aTBOpoM. MHoxecTBO apaiiBepos 301 3arBOopa BKIHOYAET MEpBbIE ApPalBEpPbI

3011 3arBOpa u BTOpBIE ApaiiBepsl 3012 3aTBOpA, PACHONOKEHHBIE MAPAJUIENIBHO, IPU 3TOM

nepsble apatisepsl 3011 3aTBopa pacnonoxeHsl Ha CTOpOHe MoayJst 30 yrnpaBieHUs: 3aTBOPOM
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BOMM3M nepBeix Mukpocxem 201 LED u Bropelie npaiiBeps! 3012 3aTBOpa pacnojokeHbl Ha
cTopone moxnyJisi 30 yrnpasieHus 3aTBOpoM BOJIM3M BTOpBIX Mukpocxem 202 LED. Kaxnpriit u3
nepsbIx aparisepoB 3011 3aTBopa 31EKTPUYECKH COEOUHEH C MepBbIMU MHUKpocxemamu 201
LED, pacnojoxeHHbIMH B TOM JK€ CTONOLIE, YTO M COOTBETCTBYIOLIUI ONWH U3 MEPBBIX
npaiieepoB 3011 3arBOpa, M Kaxaplii U3 BTOpPbIX ApaiiBepoB 3012 3arBOpa 3JIEKTPUYECKH
COeaMHEH co BropbiMU MukpocxeMamu 202 LED, pacrionokeHHbIMH B TOM K€ CTONIOIIE, U4TO U

COOTBETCTBYIOLIMI OWH U3 BTOPBIX Apaliepos 3012 3arsopa.

[0082] B BelmmeonucaHHONW KOH(QUIYpalMU NPEAOCTaBIEHbl MepBblii mpaiisep 3011
3arBopa U BTOpOM napansep 3012 3arBopa, mpu >TOoM mnepsbie nparisepbl 3011 3arBOpa
OTNPABJSIIOT  CUTHAJBl  YNPaBIEHUs 3aTBOPOM ImepBbIM  Mukpocxemam 201  LED,
PacroIOKEHHBIM Ha OHOW CTOpOHE MOoayJist 30 ynpaBieHusl 3aTBOPOM, U BTOPBIE ApaniBepbl
3012 3aTBOpa OTHPABIAIOT CUTHAJBI YIIPABICHUs 3aTBOPOM BTOpPbIM Mukpocxemam 202 LED
Ha MPOTHUBOIOJIOXKHON cTOpoHe MoayJisa 30 yIpaBieHusl 3aTBOPOM, TaK UTO NPU Pa3pe3aHuu
LED cBeroBoro mura 100 MOXXHO BbIpe3aTh pa3jIMdHbIE pa3Mepbl CBETOBBIX LIMTOB, YTOOBI
COOTBETCTBOBaTh TpeOOBaHMsAM K pa3HbIM pasmepam LED ocsemenus. TpeOGoBanus

O0BEIUHEHUIO IIIUTA.

[0083] Kpome storo, nepseiii npaiisep 3011 3arBopa u Bropoit npatisep 3012 3arBopa
PACIIOJNIOKEHBI CMEXKHO JPYT C APYroM, U KOJIU4YeCTBO mepBbix Mukpocxem 201 LED pasBHO

KOJINYECTBY BTOPBIX MukpocxeM 202 LED.

[0084] Cnenyer moHumarth, 4TO B mpouecce paspesanuss LED cseroBoro mmura B
Ka4eCTBE HA4YaJIbHOW TOYKU paspe3aHuss oObMHO BhIOMparoT kpaii LED cBeroBoro mwura, u
paspes3aHue BBITONHSIOT MO HanmpaBjieHuto K HeHTpy LED cBeTOBOro mura CoracHoO pasmepy,
KOTOpBI TpeOyercst cBeToBOMy IIHTy. Takasi KOH(QUIypauusi TO3BOJISIET BBITIONHATD
paspe3aHue CHUMMETPHUYHBIM 00pa3oM, BbIOMpash MECTONOJIIOKEHHE Kakaoro moxayns 30
yOpaBJIEHUs] 3aTBOPOM B KA4eCTBE OCH CHMMETPUU MIJISi TOTrO, 4YTOOBI COOTBETCTBOBATH
TpeboBanusiM k oObenuHeHnr0o LED CBeTOBBIX HIUTOB pasHbIX pa3mepoB. Kpome storo,

MOKHO M30€KaTh MPOOJIEMbI OTXONOB, BBI3BAHHONW AaCUMMETPUYHON PE3KOI CBETOBOTO IIUTA.

[0085] B HexoTOpBIX BapuaHTax OCyIlUeCTBIeHUs nepBbld apaiiep 3011 3arBopa u
BTOpOI npaiiBep 3012 3arBOpa Takke MOryT ObITH pacnojokeHbl Ha kpato LED cetoBoro

mmTa 100, u nonoxenus nepsoro apaiisepa 3011 3arBopa u Broporo aparisepa 3012 3arBopa
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MOTYT OBITP BBIOPAHBI COIIACHO (PAKTUYECKOM CHTyalMd W HE HMEIT ONpelesIeHHbIX

OrpaHUYEHUH B HACTOSIIEM U300PETEHUN.

[0086] Co ccbutkoit Ha ¢ur. 3 u ¢ur. 4, Ha Pur 3 moka3aHa mMepBasi CTPYKTypHAS CXeMa
LED cBetoBOro mmra, NnpeaoCTaBI€HHOIO BTOPBIM BAPUAHTOM OCYILECTBJEHUS] HACTOSILIErO
u3oOpereHust; Ha ¢ur 4 mnokasaHa BTopas CTpykTypHas cxema LED cBeroBoro mmra,

NpeaoCTaBJICHHOTO BTOPbIM BaAPHUAHTOM OCY LIECTBJICHUS HACTOSALIECTO I/I306peTeHI/I$I.

[0087] Ha ocHoBanun xoHburypauuum mnepBoro BapuaHta ocyiuectsienusi, LED
ceeroBoii muT 100 BO BTOPOM BapHAaHTE OCYINECTBJIECHUS HACTOSIIEr0 H300pETEeHUs
JOTIONIHUTENBHO COMEP’KUT MHOXKECTBO IEPBBIX CUTHANbHBIX NpoBOAOB 401 M MHOXECTBO
BTOPBIX CHUTHajbHBIX NpoBoAoB 402. Ilepsrle curHanbHble nposoga 401 u Bropble
curHajbHele nposona 402 pacrnonokeHbl Ha OHOM YPOBHE OTHOCHUTEIBHO JIPYT Apyra U Ha
TOM JK€ YPOBHE, YTO M HEKOTOpBIEe cJiou fpaiiBepo 301 3aTBOpa, MPpU 3TOM B KaJKAOM CTONOLIE
onuH u3 aparisepoB 301 3arBopa, mukpocxembl 20 LED, oauH W3 nepBbIX CHUTHAJIbHBIX
npoBoaos 401 M OnMH U3 BTOPBIX CUTHAJBHBIX MpoBONOB 402, coepunstomue apatisep 301
3arBopa ¢ mukpocxemamu 20 LED, oOpasyroTt ogun u3 monynei 40 oroOpaxenus. B xaxmom
monyJie 40 oroOpaskeHust Kakabli U3 npaiiepoB 301 3aTBopa coearHeH ¢ MUKpocxeMamu 20
LED, pacnonoxkeHHbIMU Ha OJHOH €ro CTOpPOHE, IOCPEACTBOM OAHOIO U3 MEPBBIX
curHajibHbix mnpoBonoB 401, u xaxnbii w3 gpabisepoB 301 3arBopa CO€OUHEH C
Mukpocxemamu 20 LED, pacnonoxeHHbIMH Ha €ro IPOTHUBOIOJOXKHONH CTOPOHE,

MOCPENCTBOM OJTHOTO U3 BTOPBIX CUTHAJBHBIX NMPOBOAOB 402.

[0088] B wacTHOCTH, BO BTOPOM BapHaHTE OCYINECTBIEHHUS HACTOSIIEr0 WU300peTeHHUs
nepBble CHUrHaibHble TpoBona 401 u BrOpble curHaibHble mpoBoma 402 MoryT ObITh
PaCIIONIOKEHbI Ha TOM JK€ YPOBHE, YTO U MeTAJNIMYeCKuil ciaoil B npatisepe 301 3arBopa, u
METAJUTMYECKUH CJIOH MOXKET TPENCTaBIsATE COOOM MeTaJUIMYeCKU CJIOH  3aTBOpa,
METAJUIMYECKUH CJIOH HWCTOKAa, METaJUIMYEeCKHH CIIOH CTOKa WJIM TOMY TONOOHBIA, H
KOHKPETHBII METaJUIMYEeCKHIHA CJIOW MOXET OBITh BHIOpPAaH COTNIACHO (PAKTHUECKUM CHUTYALHSIM,

4TO HE UMECT OIIPECACIICHHBIX OFpaHI/ILIeHI/Iﬁ B HACTOALLIEM I/1306pe’TeHI/II/I.

[0089] Cnengyer OTMETUTb, YTO BTOPOM BapUAHT OCYINECTBJICHHUS HACTOSIIETO
n300peTeHnsT UCTONb3yeT KOH(UIypalui, B KOTOpoi kommdecTBO Mmukpocxem 20 LED Ha

ONHOH cTopoHe MoxayJs 30 ympasieHHs 3aTBOPOM PaBHO konndecTBy mukpocxeM 20 LED na
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MIPOTUBOIOJIOKHON CTOpOHEe Moayis 30 ympaBieHus 3aTBOPOM, B KadeCTBE MNpUMepa IJis

OMUCAHUS, HO HE OTPAHUYEH KOHKPETHO 3TOH KOH(PUTY paIiei.

[0090] Kpome 3TOro, BO BTOPOM BapHaHTE OCYINECTBICHHUS HACTOSIIETO W300peTeHHS
nepsble cUrHanabHble nposona 401 u Bropele curnanbHble nposoaa 402 MOryT MPEACTABIATh
co0OH CHTHaJIbHbIE MPOBOAA U BBICOKOYPOBHEBBIX CHTHAJIOB, CHTHAJIbHBIE MPOBOAA JIS
HU3KOYy POBHEBBIX CUTHAJIOB WIM JPYTH€ CUTHAJIbHBIE MPOBOAA. THIBI MEPBBIX CUTHAJIBHBIX
npoBozoB 401 1 BTOphIX CUTHAJIBbHBIX NPOBONOB 402 HE OrpaHUYEHbI KOHKPETHBIM 00pa3oM B

HACTOSIIIEH 3asIBKE.

[0091] B yactHOCTH, B nepBol crpykrype LED cBerosoro mura 100, npenocrasieHHOM
BO BTOPOM BAapHaHTE OCYIIECTBJICHUS HACTOSILIEr0 N300peTeHus, Kak n300paxeHo Ha ¢ur 3,
B KaXXOM MoayJie otoOpaskerus: 40, HaNpaBJIeHs], B KOTOPBIX MPOXOIST KaKABIH U3 MEPBbIX
CUTHAJbHBIX NMpoBOAOB 401 M KaXkABIA U3 BTOPBIX CUTHAJIBHBIX NpoBOAOB 402, cOBHAmarOT

APYyTr C ApyIroMm.

[0092] BrimeonncanHass koHpuUrypauusi otsedaer TpeboBaHMAM K oObenuHenuro LED
CBETOBBIX ILIUTOB PAa3HBIX pa3sMEepOB U B TO K€ BpeMs YMPOLIAET KOHCTPYKLHIO
SJIEKTPUYECKON IIeMM 3a CYeT TOro, YTO HAaNpaBlIeHUs, B KOTOPBIX IPOXONAT NEepBbIE
cur"anbHele nposona 401 u BTOpble curHanbHble npoBofa 402, COBMANAIOT APYT C APYTOM,
NpenoTBpallaeT MajeHHue HanpsDKEHHs, BbI3BAHHOE IMPOTSDKEHHOCTBIO NMPOBOAOB, M, TAKUM
o0OpazoM, SBJISIETCS TPEUMYIIECTBEHHBIM ISl YIAYYIIEHUS PAaBHOMEPHOCTU SIPKOCTH

CBETOBOI'O IIUTA.

[0093] Kpome sToro, Bo Bropoii ctpyktype LED cBetosoro mura 100, npenoctaBieHHON
BO BTOPOM BapUaHTE OCYINECTBJICHHUS] HACTOSINETrO N300peTeHus], Kak n300pakeHo Ha Qur 4,
pasHULIA MEXAy BTOPOM CTPYKTYpOW WM MNEPBOM CTPYKTypPOH 3aKJIIOYAeTCs B TOM, 4YTO B
kaxaoMm moxysie 40 otobpakeHus mepBble cUrHabHbIE TipoBoaa 401 U BTOpbIE CUTHAJIbHBIE

nposoaa 402 pacnoyioKeHbl B IIAXMATHOM MOPSAKE OTHOCUTENBHO APYT ApyTa.

[0094] B uwacTHOCTH, niepBBIe cUTrHANIBHBIE NpoBoAa 401 u BTOpbIe CUTHAJIbHBIE MPOBOAA
402 pacnonoxkensl cHapyxkHu Mukpocxembl 20 LED B HampaBneHuu crondua Mukpocxem 20
LED. IIpu sTtom nepBble curHainbHble nposona 401 u BrOpble curHanbHble nposopa 402

PacnoNOKEeHbl CAMMETPUYHO APYT APYTY U HAXOASATCS HA Pa3HBIX CTOPOHAX.
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[0095] Cnenyer moHMMaTh, 4TO IUIsi co3nanusi oObenuHeHHOro LED cBeroBoro mwura
BHayase LED cBeTOBbIe IIMTHI BBIPE3AIOT COMIACHO pasMepaM, TpeOyeMbIM Uil CBETOBBIX
LIUTOB, U 3aTEM CBETOBBIC IUWTHI, BbIpE3aHHbIE U3 pasHbIXx LED CBETOBBIX ILIUTOB,
OOBEOUHSIIOT Ui TOJy4YeHHs] CTPyKTyphl oObenmHenHoro LED cBeroBoro mmwura. B
U3BECTHOM YPOBHE TEXHMKH, NMPH OObEAMHEHUH CBETOBBIX IIHUTOB, BBIPE3AHHBIX U3 PA3HBIX
LED cBeToBbIX IIUTOB, MEXAYy COOTBETCTBYIOIUMMHM MPOBOJAMHU B MECTaX CTBIKOB
oobenuHseMblx LED CBETOBBIX IIMTOB MOIYT IPOUCXONUTH IEPEKPECTHBIE TOMEXH U
KOPOTKHE 3aMBIKaHMsI, TEM CaMbIM OKa3blBash OOJBLIOE BIMSHUE HA SPKOCTh OCBEINEHUS B
mecte cThika. ClenoBarenabHO, B M3BECTHOM YPOBHE TEXHUKU Mexay oObeauHeHHbIMU LED
CBETOBBIMHU IIUTAMH OOBIYHO NPOKJIAIBIBAIOT H3O0JATOP U NPEJOTBPALIEHUS KOPOTKOIO
3aMbikaHusA. OHAKO, TIOCKOJIbKY HM30JIATOP MUMEET ONpeNeseHHYO0 TOJNIIHUHY U CYLIECTBYIOT
SKCIUTyaTallMOHHbIE  JONMYCKU JJIA  Ipolecca MNPOKIAAKA  H30JIATOpa, CYIUECTBYET
ompeneNneHHbl 3a30p Mexay oObenuHeHHbIMH LED CBETOBBIMM LIMTaMM, TaK 4YTO
obvenuueHHble LED cBeTOBble IMUTHI OOpa3yOT TEMHBIE NMPOXXHUIKH B MECTaX CTHIKOB, YTO

CEPBE3HO BIUsET Ha 3puTenbHOe Bocnpustie LED cBeTOBOro mmura B MeCTax CTBIKOB.

[0096] CornacHO BBIIEONUCAHHOW KOH(UTypauuy, Onmaromapsi pasMeIleHHIO MepPBbIX
CUTHaJIbHBIX MPOBONOB 401 1 BTOPBIX CUTHAJBHBIX MPOBONOB 402 CUMMETPHUYHO U Ha Pa3HbIX
CTOPOHAX, C OMHOMN CTOPOHBI BBIMOJHSETCS] COOTBETCTBUE TPeOOBaHUSIM K 00benuHeHH0 LED
CBETOBBIX IIMTOB Pa3HBbIX Pa3MEPOB, a C APYIOH CTOPOHBI, NMOCKOJBbKY NMEPBblE CUTHAJIbHBIE
nposoaa 401 u BrOpble curHajapHble npoBoaa 402 pacnonoXeHbl Ha MPOTHUBONOJIOKHBIX
croponax mukpocxem 20 LED u nmpu oObeAMHEHUH CBETOBBIX IIUTOB, BhIpe3aHHbIX U3 LED
cBeroBoro mura 100, COOTBETCTBYIOIIME IPOBOAA B MECTaX CTHIKOB PAaCIHOJOKEHBI B
IIAXMAaTHOM TIOPSIIKE OTHOCHTENbHO Jpyr Apyra, 5((EeKTUBHO CHUKAETCS PHUCK
MEPEeKPECTHhIX IMOMEX MEXAYy CUTHAJIbHbIMU IpoBofamu. Kpome 3TOro, BbII€ONHCAHHAs
KOH(PUTYpaLHs TAKKE MOXKET YCTPAHUTh HEOOXOOUMOCTH B MPOKJIAIKE H30JSITOpPA, YTO HE
TOJIBKO TPEAOTBpalllaeT IMOSBIEHHE TEMHBIX IMPOKUIOK B MECTaX CTBIKOB, HO TaKke

YTPOIIAEeT MPOLECcC, TAKUM 00pa3oM CIIOCOOCTBYs yMEHBIIEHHUIO IPOU3BOJICTBEHHBIX 3aTPaT.

[0097] Co ccpuikoli Ha ¢ur. 5 — 8, BapUaHT OCYINECTBJICHHS HACTOSIIETO M300peTeHHUs
Takke mpenocrasisier o0benuHeHHbIH LED cBetoBoii mut 200, BKITIOYAOIIHIA M0 MEHbIIEH
mepe naBa LED cBeroBbix mura 201 0OBEOUHEHHBIX U PacHoOiOKeHHBIX 00k 0 Ook. LED
ceeroBor T 201 comepxut nomnoxky 20, MHOxkecTBO MukpocxeMm 30 LED, monyns 40
yIIPaBJIE€HUs 3aTBOPOM, MHOKECTBO MEPBbIX CUTHAJIBHBIX NPOBOAOB 501 U MHOXXECTBO BTOPBIX

curanbHbelx 1poBonos 502. Mukpocxemsl 30 LED pacnonoxkeHsl B MaTpuLe Ha noanoxke 20.
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Monynae 40 ympaBieHHMs 3aTBOPOM pacHoOJIOKEH Ha NOMJIoKke 20 U BBINOJHEH C
BO3MO)KHOCTBIO TOIa4M CUTHAJIA yIpaBiaeHus 3aTBOpoM Mmukpocxemam 30 LED. Monyns 40
YIIPABJIEHUs 3aTBOPOM COAEPKUT MHOXKECTBO Apaiisepos 401 3arBopa. Mukpocxems! 30 LED
PacnoIOKEHbl HA TPOTUBOIOJIOKHBIX CTOPOHAX MoAyJisd 30 ynpaBieHus: 3aTBOPOM U KaXKIbIA
u3 gpaiieepoB 401 3aTBopa 3JEKTPUYECKH COECOUHEH C COOTBETCTBYIOLIEH €My ONHOW W3
mukpocxem 30 LED Ha npotuBOmonoxxHbix ctopoHax napariepoB 401 3arsopa. Ilepsbie
curHasnbHele nposoga 501 u Bropele curHaipHble NMpoBoAa 502 pacroNOKEeHbl HA OLHOM
YPOBHE OTHOCUTEJILHO APYT Apyra U Ha TOM K€ YPOBHE, YTO U HEKOTOPbIE CJIOU IpanBEepOB
401 3arsopa. Hpaiisep 401 3arBopa, Mukpocxemsel 30 LED u nepBble CUTHajbHBIE ITPOBOAA
501 u BrOpBIe curHabHbIE MTpoBona 502, coeNMHEHHBIE C KAXAbIM PSAOM, 00pa3yroT MOAYIb
50 oroOpaxkenus. B xaxxnom crondue oguH u3 apaiisepos 401 3arBopa, Mukpocxembl 30 LED,
OIIMH U3 NEPBBIX CUTHAIbHBIX NMPOBOAOB 501 M ONMH U3 BTOPBIX CUTHAJIBHBIX NPOBOAOB 502,
coenunsitonne apaiisep 401 3arBopa ¢ mukpocxemamu 30 LED, o0pa3yroT oquH U3 Moayiei
50 orobpaxenust. B xaxxnom monyne 50 oroOpaskeHus: Kaxaplid u3 apaiisepoB 401 3arBopa
coequHeH ¢ mukpocxemamu 30 LED, pacnionoskeHHbIMU Ha OAHOW €r0 CTOPOHE, IOCPEACTBOM
OIHOTO M3 MEPBbIX CUTHAJbHBIX MNpoBonoB 501, m kaxnaeili u3 npatisepoB 401 3arBopa
coennHeH ¢ Mukpocxemamu 30 LED, pacnonoxeHHbIMU Ha €ro NMPOTUBOIOIOKHON CTOPOHE,
MIOCPENCTBOM OJHOTO W3 BTOPBIX CHUrHaJbHBIX IpoBonoB 502. B kaxnom u3 monynei 50
OTOOpakeHUs1 TMepBble CHrHaIbHbIe mpoBoga 501 W BTOpBIE CHUTHAJNbHBIE mpoBoma 502
PacCIONIOKEHbI B IIAXMATHOM MOPSIAKE OTHOCUTENBHO NPYTr Apyra, IPHU 3TOM KOHIIBI MEPBBIX
CUTHAJIBHBIX MPOBOAOB 501 M KOHLBI BTOPBIX CUTHAJBHBIX MPOBOAOB 502 pacronoXeHbl B

[IAXMAaTHOM TOPSIZIKE OTHOCUTENIBHO APYT JIpyTra.

[0098] CnenosarensHo, B oObenuneHHoM LED cBeroBoMm mute 200, mpenocTaBieHHOM
BAPUAHTOM OCYINECTBJIIEHUS] HACTOALIEr0 H300pPETeHUs, KOHIbI MEPBBIX CUTHAJIBHBIX
npoBoAoB 501 M KOHLBI BTOPBIX CHUTHAJBHBIX NPOBOAOB 502 pacrnonoXeHbl B IIAXMAaTHOM
nopsinke otHocutenbHO npyr npyra B LED ceetoBom mute 201, Tak 4TO nipu 0O0beTUHEHUU
pasHbix LED cBeroBbix muros 201, 310 MOkeT 3G (PEKTHBHO NMPEenoTBpaIlaTh NepEeKpPEeCTHbIC
MIOMEXU MEXAY INEePBbIMM CUTHaJIbHbIMU mpoBogamMu 501 M BTOPBIMH CUTHAJIBHBIMU
nposogamMu 502 B MeCTe CTbIKA, TEM CAMbIM CHHXXasli PUCK KOPOTKOIO 3aMBIKAHUS MEXIY
NEepPBbIMU CUTHAJbHBIMU NposBoaamu 501 u BTOpBIMH CUrHANBHBIMHU NpoBozamu 502, Takum

o0pa3oMm yiyulnasi XapakKTepUCTHKHU OCBeleHus1 o0bequHeHHbIX LED CBETOBBIX IIUTOB.

[0099] Crnenyer moHMMAaTh, YTO B HW3BECTHOM YPOBHE TEXHUKH, TPH OOBETMHEHUH

Pa3HbIX LED cBeTOBBIX UTOB, MCXKAY COOTBETCTBYHOLIMMU MPOBOAAMU B MECCTaX CTHIKOB
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oobennHsieMbIx LED CBETOBBIX IMUTOB MOIYT IPOUCXONUTH IEPEKPECTHBIE TOMEXH U
KOPOTKHE 3aMBIKAHUs, TEM CaMbIM yXyawas xapakrepuctuku ocseuieHuss LED ceerosoro
muta. CrenoBarenbHO, B HM3BECTHOM YPOBHE TEXHHKH Mexay oObeanHeHHbIMH LED
CBETOBBIMHU IIUTAaMH OOBIYHO NPOKJIAIBIBAIOT H30JSTOP IUIA NPEJOTBPALIEHHS KOPOTKOTO
3aMblkaHusA. OHAKO, TIOCKOJIbKY HM30JIATOP MUMEET OINpeNesIeHHYIO TOJNIIMHY U CYLIECTBYIOT
SKCIUTyaTallMOHHbIE  JONMYCKH JAJi1  Ipolecca MNPOKIAAKH  H30JIATOpa, CYIUECTBYET
onpeneneHHbll 3a30p Mexnay oObenuHeHHbIMM LED CBEeTOBBIMH IIUTaMHU, TakK dHTO
oobennHeHHble LED cBeTOBBIE IMTHI OOPA3yIOT TEMHBIE MPOXXHMIKU B MECTAaX CTBIKOB, YTO

CEpPbE3HO BAMAET HA 3puUTeNbHOE Bocnpusatue LED cBeTOBOro mura B MECTaX CTBHIKOB.

[00100] B sTOM BapuaHTE OCYLIECTBJIEHHs] KOHLbI MEPBbIX CUTHAJIBHBIX NPOBOROB 501 u
KOHLIbI BTOpBIX CUrHaibHbIX NpoBofoB 502 B LED ceeroBoM mute 201 pacnosoxeHbl B
IIAXMAaTHOM MOPSIAKE OTHOCUTEIBHO APYT Npyra, 3(pdexkTHBHO npenoTBpaiuas nepekpecTHbie
MOMEXH MEXKAY MEePBbIMU CHUTHAJbHBIMU IpoBogaMu 501 M BTOPBIMH CUTHAJIBHBIMH
nposogamMu 502 B MeCTe CTbIKa, TEM CaMbIM CHUXAsl PUCK KOPOTKOIO 3aMBIKAHHUS MEXIY
NEePBBIMU CUTHAJIBHBIMU IpoBoAamu 501 ¥ BTOpBIMU CUTHAJIBHBIMH NpoBoAamu 502, Takum

o0pa3oM ynydiasi XapaKTepUCTUKHU ocBeleHns: o0bequHeHHbIX LED cBeTOBBIX IUTOB.

[00101] JIloMOAHUTENBHO, B 3TOM BapUAHTE OCYIIECTBJICHUS MEPBbI€ CUTHAJIbHbIEC TIPOBOA
501 u BrOpBIE CUrHaJIBHBIE MPOBOKA 502 PACHOIOKEHBI B IIAXMATHOM NOPSIKE OTHOCUTEIBHO
apyr apyra B LED cseroBom mure 201, 4TO Takke MOXKET HEMOCPEACTBEHHO YCTPAaHMTH
NOTPEeOHOCTh B HCIOJB30BAHUHM H30JATOpa Tpu oObenuHeHun LED cBeroBoro mura u
NPEIOTBPATUTh TOSIBJICHHWE CTHIKOB. TakuM 00pa3oM MOXXHO HE TOJBKO MPEIOTBPATHTH
MOSIBJICHHE TEMHBIX MPOKUJIOK B MECTaX CTHIKOB, HO TAKXKE MOXKHO YIPOCTHUTH MPOLIECC, UTO

CHOCO6CTByeT YMEHBIICHUIO IMTPONU3BOACTBCHHBIX 3aTpPar.

[00102] Craenyer OTMETHTb, YTO BapHAHT OCYIIECTBJICHUS HACTOSINErO U300peTEeHUs
UCTIONIB3YeT KOH(PUTYPALHIO, B KOTOpOoH KonndecTBo Mukpocxem 30 LED na omnOll cTopone
monynss 40 ynpasneHuss 3aTBOPOM paBHO konmuyectBy MukpocxeM 30 LED  Ha
MIPOTUBOIOJIOKHON CTOpOHEe Moayist 40 ympaBieHus 3aTBOPOM, B KadyeCTBE MNpUMepa IJis

OMUCAHUS, HO HE OTPAHUYEH KOHKPETHO 3TOH KOH(UTY paIfei.

[00103] B wactHOCTH, B mepBOil CTpykTrype oObenmHeHHoro LED cBeroBoro mwura,
IPEIOCTaBIEHHON BapUAHTOM OCYIIECTBJICHHs HACTOSIEr0 M300peTeHus], Kak H300pakeHo

Ha ¢ur. 5 u ¢ur. 6, LED cBerosoii mut 201 conepxur obnacte 20A oroOpaskeHust 1 001acTi
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20B pamku, pacnojoKeHHbIE Ha MPOTHBOMOJIOKHBIX CTOpOHaX obmactu 20A otoOpaskeHwUs.
MuoxectBo mukpocxem 30 LED pacnonoxeHo B obmactu 20A oroOpaxkenus. Ilepseie
curHanpHele mnposoma 501 comepxkar mepByto 4vactb S501A u Bropyro uacte 501B,
coequHeHHy0 ¢ mepBoii 4dacTeio SO1A. Ilepsas wacte SO01A Haxomutcst B obmactm 20A
oroOpaxkenusi. Bropast yacte S01B Haxonutcs B obnactu 20B pamku. B kaknom u3 monysei
50 orobpaxkeHus OpTOroHajbHas mpoekuus mnepBod yactu S01A Ha MIOCKOCTh, TIne
HAXOAUTCs Nomyiokka 20, MpOXOAUT CKBO3b OPTOTOHAJIBHYIO Mpoekuuio mukpocxem 30 LED
Ha IUIOCKOCTb, Iae Haxomurcs mnominoxkka 20. Bropas ugacte 501B comepxxut nepsyro
ropusoHTadbHy0 cekuuro 5011, BeprukanbHyro cexuuro 5012 U BTOPYH) TNOPHU3OHTAJIBHYIO
cexkunro 5013, coennHEHHbIE MOCAEAOBATENbHO, IPU 3TOM I€pPBasi TOPU3OHTAJIbHAS CEKLIMS
5011 coenunena c¢ mnepsoil yacTeio S01A, a BrOopas ropusoHTanbHas cekuus 5013

pacnosioskeHa cHapy»ku mukpocxeMm 30 LED B Hanpasnenuu psiga mukpocxem 30 LED.

[00104] B nepBoil CTpykType 3TOrO BapuUaHTa OCYLIECTBICHHUs BTOPOW CHUTHAJbHBIN
nposog 502 comepxutr TpeTrbro 4acTb 502A u uerBepTyro 4dacTh 502B, coenuHEHHyIO C
Tperbeir vactbio 502A. Tperest wacte S02A Haxomurcs B obmactu 20A oToOpaskeHHs.
Uerseprast yacth 502B nHaxonmutcsi B obmactu 20B pamku. B kaxxmom u3 monysei S50
oTOOpaskeHUs] OPTOrOHAIbHAS MPOEKIUs TpeTbel yacTu S02A Ha TUIOCKOCTb, Ie HAXOMUTCS
nojyioxkka 20, MPOXOAUT CKBO3b OPTOrOHANBbHYI npoekuuro mukpocxem 30 LED Ha
IUIOCKOCTh, rne Haxogutrcs nomnoxkka 20. UYersepras uacte 502B  comepKuUT TpeThIO
ropu3oHTaIbHyt0 cexkuuto 5021, apyryroo BepTukaibHyr cexkiuio 5022 U 4eTBepTyro
TOPU3OHTAJIBHYIO cekLnto 5023, cOoequHEHHbIE MOCIEA0BaTENbHO. TpeThs TOPU3OHTANIbHAS
cexuus 5021 coequHena ¢ Tperbeli yacTbio S02A, a ueTBepTasi ropu3OHTaNbHasK cekius 5023

pacronoxkeHa cHapy:xu MukpocxeMm 30 LED B HanpaBnenuu psna mukpocxem 30 LED.

[00105] B BbumeonucaHHORl KOH(PUrypamuy 4acThb MEPBBIX CHUTHAJIBHBIX MPOBOAOB 501,
Haxomsamuxcss B obmactu 20B paMKHM, M YacTh BTOPBIX CHTHAJIBHBIX NPOBOAOB 502,
Haxonsamuxcs B obmactu 20B paMku, pacroNioKeHbl B IAXMATHOM TOPSIIKE OTHOCHTEIIBHO
ApYT Apyra, Tak 4To mpu oObeanHeHuH pasHbix LED cBeToBbIx mutoB 201 4acTh mepBBIX
curHanbHelx npoBofosB 501 B mecte cthika B LED cBeroBoM mure 201 u 4acTb BTOPBIX
CUTHAJIBHBIX MPoBOAOB 502 B MecTe cThika B ApyroM LED cetoBom mure 201 pacnonoxkeHsl
B IIAXMaTHOM TIOPSAKE OTHOCUTENBHO ApPYyr Japyra, 3(pQeKTHBHO mnpenoTBpaas
MEPEKPECTHBIE TMOMEXH MEXAy MepBbIMH CHUrHalIbHbIMU mnposogaMu 501 u BTOpBIMH
curHanbHbIMH TnpoBoAamu 502 B MeCTe CTbIKA, TEM CaMbIM yMEHbIIAs PHUCK KOPOTKOIO

3aMbIKaAHUA MEXKAY MNEPBbBIMU CHUTHAJIbHBIMU MPOBOAAMH 501 u BTOPbIMU CHUTHAJIbHBIMU
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npoopamu 502. Kpome 3TOro, BeIIeONUCaHHAs KOH(PUIypauus TAaKKe MOXKET YIPOCTHUTH
IpOoLECC MyTEM Pa3MELIECHHsl B IIAXMATHOM MOPSJAKE YaCTH NEPBBIX CUTHAJIBHBIX MPOBOAOB
501 m bacTu BTOPBIX CHUTHAJBHBIX NpoBomoB 502 Tompko B obmactu 20B pamku, d9TO

CHOCO6CTByeT YMEHBIICHUIO IMTPONU3BOACTBCHHBIX 3aTpPaT.

[00106] B HexkOTOpBIX BapHaHTaX OCYLIECTBJIEHUS OPTOrOHAJIbHAs MPOEKLUsl BTOPBIX
CUTHAJIBHBIX MPOBONOB 502 HA MJIOCKOCTb, € HAXOAUTCS NOMIOKKA 20, MPOXOAUT CKBO3b
OPTOrOHAJIBbHYIO NpoekLnto MukpocxeM 30 LED Ha miockocTs, rae HaxoauTes noaioxkka 20,
TO €CThb TOJIBKO 4acTh IEPBOr0 CHUTHaJIBbHOrO mposopa 501, pacmonoxenHas B obmactu 20B
pPaMKH, MMEEeT BBIIIEONUCAHHYIO CTPYKTypy. Takas KOHpUryparus MO-PeXHEMY MOXKET
pasMelatb nepBble CUrHaibHble mposoxa 501 u Bropele curHaipHble mposopa 502 B
IIAXMAaTHOM TOPSAIKE OTHOCHTENBbHO APYT Apyra npu obbenuHeHuu pasHbix LED cBeToBBIX
IIUTOB, TEM CAMbIM NPEAOTBpaILasi IPodJIeMy KOPOTKHUX 3aMbIKAHHUH, YTO He OyJeT MOBTOPHO

OIMMCAaHO B HACTOAIIEM NOKYMEHTE B LIEJIAX KPATKOCTH.

[00107]  Bo Bropoii cTpykType oObenuHernHoro LED cBeToBOro mura, npenocTaBIeHHON
BAPHAHTOM OCYINECTBJICHUS HACTOSIIEro M300peTeHus, Kak n300pakeHo Ha ¢ur. 7, pasHULA
MEXAy BTOPOH CTPYKTypOM U TMEPBOH CTPYKTYpOW 3aKJIHOUAETCsl B TOM, 4YTO IHEPBBIC
curHanbHple mpoBona 501 pacnonoxkeHsl cHapyxu MukpocxeM 30 LED B HanpasneHuu
crondua mukpocxem 30 LED. LED cBeroBoii mmt 201 Takke CONEep:KUT MHOKECTBO MEPBBIX
coenuHUTENbHBIX MPoBOAOB 503. IlepBrle coenuHuTenbHble mpoBoma 503 3IEKTPUYECKH
coenuHensl ¢ Mukpocxemamu 30 LED B coorBeTcTBUM OfMH K ONHOMY. IlepBble cUrHambHbIE
nposoga 501 snextpuyecku coenuHeHbl ¢ MukpocxemMamu 30 LED mocpencTBoM mnepBbIX
coenuHUTENbHBIX npoBonoB 503. IlepBble coenuHurenbHble nposona 503 U mepsbie
curHaipHble nposoaa S01 pacronokeHsl B pa3HbIX ciosiXx. OpTOroHanbHas MPOEKLUsl BTOPBIX
CUTHAJIBbHBIX NPoBOAOB 502 Ha MIIOCKOCTH, I€ HAXOAUTCS NOMIOXkKa 20, MPOXOAUT CKBO3b

OPTOTOHAJIBHYIO NMpoekLrto MukpocxeM 30 LED Ha miocKoCTb, rae HaXOnuTCs noaioxkka 20.

[00108] B BeimeonucaHHOW KOHQUIYpAlMH TepBble CUTHAJbHbIE mpoBoma S01
pacrnonoxkeHbl cHapyxku mukpocxeM 30 LED, Tak 4TO 4acTh NMEPBBIX CUTHAJBHBIX MPOBOAOB
501, pacnonoxenHast B obnmactu 20B paMky, HEMOCPENCTBEHHO MPOXOIUT B TOPH30HTAIBHOM
HAIpaBIEHNH K MECTy CTbIKA, YCTPaHss HEOOXOIUMOCTb B CTMOAHWU TMEPBBIX CHUTHAJBHBIX
npoBopoB 501, uro 3aHMMaeT mpocTpaHcTBO obmacth 20B pamku, T€M CaMbIM SKOHOMS
npocTpaHcTBo obmactu 20B pamMkum M CrmocoOCTBYsS BBINOJNHEHHIO KOHCTpykmmu LED

ceeroBoro muta 201 ¢ y3koii pamkoil. J[OMOJHUTENHPHO 3Ta KOH(PUTYpaLMs COKpaIaeT
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paccrosiHre Mexny mukpocxemamu 30 LED, pacnonokeHHbIMH CMeXHO ¢ obOmacteio 20B
pamky, 1 pasHeiMu LED cBetoBeiMu mutamu 201, TeM caMbIM NOBBILIAS IPKOCTh OCBEILCHUS
B MECTe CThIKa M YMeHbInasi pamky oovennneHHoro LED cseroBoro mmra 200. Yerpansercs
pasHuLa SIpKOCTH Mexay oOnacteio 20B pamku u obnacteio 20A oToOpakeHus, TeM CaMbIM
3HAUUTENIbHO YIy4Ilasi PaBHOMEPHOCTb oOmmiel sipkoctu oObenmHeHHoro LED cBeToBoro

IuTa.

[00109] Kpome 3TOro, BO BTOPOM CTPYKType€ BapHaHTa OCYLIECTBIEHUS HACTOSLIErO
nu3o00peTeHust, Oaromapsi pa3MEIIeHUIO MEePBbIX COCOUHUTENbHBIX MPOBOAOB 503 U MepBBIX
CUrHaJIbHBIX NpoBOAOB 501 Ha pasHBIX YpPOBHAX, 3KOHOMUTCA IPOCTPAHCTBO MEXKAY
cMekHbIMU MuKpocxemamu LED u Takum oOpa3omM, kKoraa nepBble CUrHaJIbHbIe MpoBoaa 501
CIPOEKTUPOBAHbl AJI pPa3MELIEHUs,, LIMPHUHA JIMHUU KAKIOrO0 M3 MEPBbIX CHUTHAJIbHBIX
npoBonoB 501 MokeT OBITh COOTBETCTBYHOIIMM OOpa3OM yBEJIMYEHA, YTO CIOCOOCTBYET
YMEHBIICHUIO TMaACHUs HANpsDKeHWs] HA MEPBbIX CUTHAJbHBIX mpoBoxax 501, TeM cambiM
JOTOJHHUTENIBHO YJIyUlllasi pABHOMEPHOCTh 00Imel sipkoctu oobenuneHHoro LED cBeToBoro

muTa.

[00110] B Tpetseii crpykrype oObenunenHoro LED cBeTOBOro mura, nmpeaocTaBiIeHHON
BAPHAHTOM OCYIIECTBJIEHHs HACTOSIIETO M300peTeHus, Kak U300pakeHO Ha ¢ur. 8, pasHuUIA
MEXAY TPEeTbel CTPYKTYpOH W BTOPOW CTPYKTYpPOM 3aKJIHOUAeTCsl B TOM, YTO BTOpPBIE
curHanbHele nposona 502 pacnosnoxkeHbl cHapyxu MukpocxeM 30 LED B HampasieHuu
crondbua mukpocxem 30 LED u pacmnonokeHbl Ha JPYyroil CTOPOHE OTHOCHUTENBHO MEPBBIX
curHanbHplXx npoBonoB 501. LED cBETOBONM IIUT TakXe COAEPKUT MHOXKECTBO BTOPBIX
COeIMHUTENBbHBIX NMpoBOAOB 504. BTophle coenunuTenvHele nposofga 504 snexkTpudecku
coenuHeHnbl ¢ Mukpocxemamu 30 LED B cooTBeTCTBMM OJUH K OAHOMY. BTOpBIE CUrHanIbHBIE
nposopa 502 snekrpudecku coeauHeHbl ¢ Mukpocxemoil 30 LED nocpencTtsomM BTOPBIX

COEIMHUTEIIbHBIX POBOAOB 504.

[00111] B w4acTtHOCTH, B TpeTbeH CTPYKType€ 3TOr0 BapHAaHTAa OCYLIECTBJIEHUs, B
HarpasjieHnH cTonoa MukpocxeM 30 LED, muprHa TWHIH KaXKIOTO U3 MEPBBIX CUTHAIBHBIX
nposoaos 501 M mMpHHA JTUHUU KAXAOTO U3 BTOPBIX CUTHAJIBHBIX MPOBOAOB 502 MeHblIe

MOJIOBUHBI PACCTOSHUS MEXAY CMEKHbIMU Mukpocxemamu 30 LED.

[00112] Cnenyer nmoHumars, yTo npu oObenuHEeHNH pasHbix LED ceroBbx mutoB 201 ¢

BbIpaBHUBAHUEM COOTBETCTBYHOIIHUE CUTHAJIBHBIC MMPOBOAA B MECTE CTBIKa MOT'YT CABUTATHCA
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BO BpeMs BbIpaBHHMBaHUS. biaromapsi BbIIEONMMCAHHONW KOH(UIYpaLUU NEepPBble CUTHAJIBHBIE
nposoaa 501 u Bropble curHajapHble NpoBoaa 502, COOTBETCTBYHOIUE MECTY CThIKA, UMEIOT
OTIpeNeNIeHHOe PACCTOSTHUE CMEINEHHs] BO BPEeMs BBIPABHUBAHUS, TEM CaMbIM CIOCOOCTBYS
oOnerdyeHno OOBENMHEHMs C BBIPABHUBaHMEM, a Takke cOOpku pasHbix LED cBeTOBBbIX

muToB 201.

[00113] Kpome >TOro, B TpeTbel CTPYKTyp€ BapHaHTa OCYLIECTBICHHUS HACTOSLIErO
n300peTeHNs] BTOPbIE COENUHHUTENbHBIE NpoBona 504 u BTOpBIE CUTHAJBHBbIE mposoma 502
pacroJiOKeHbl B pa3HbIX CJOSIX, Tak 4YTO KOrAa BTOpblE CHUTHaJIbHbIE mposBoaa 502
CHPOEKTHPOBAHBI IJIsl Pa3MELEHHs, C LIeNIbI0 00eCTIeUeH s pa3MeLeH s IEPBBIX CUTHAJIbHBIX
mpoBoAoB 501 M BTOPBIX CUTHAIBHBIX NMPOBOAOB 502 B IIAXMAaTHOM MOPSAKE OTHOCUTEIBHO
Apyr 1Opyra, IIHPUHA JIMHUM BTOPbIX CHUTHAJBHBIX MNpoBOAOB 502 MoxeT ObITh
COOTBETCTBYIOIIMM 00pa3oM yBEJIHWYEHA, YTO CIOCOOCTBYET YMEHBIIEHHIO MaJeHUS
HaNPsDKEHUs] HA BTOPBIX CUTHAJBHBIX MpoBofax 502, TeM caMbIM yiydllas paBHOMEPHOCTb

oOeii sipkoctu oobeauueHHoro LED cBeToBOrO mmta.

[00114] Cnenyer ormeTruth, uTO mnomjaokka 20 B ONHOM BapHaHTE OCYLIECTBICHUS
HACTOSILLIETO0 M300PETeHUST CONEPIKUT LIMHbI CKAHUPOBAHHUS 3aTBOPA, IHUHBI NEPEAavH JaHHBIX,
TOHKOIJICHOUHbIE TPAH3UCTOPbl U PA3JIMYHbIE M3OJUPYIOIIUE CJIou (He H300pakKeHbI).
KonkpeTHast cTpykTypa Nomjaokku 20 MOXKET CChLIAThC HAa U3BECTHBINM YPOBEHb TEXHUKU U

HE 6YI[6T TMOBTOPHO OIllMCaHa B HACTOAIIEM JOKYMEHTE B LEAAX KPATKOCTH.

[00115] Kpome s3TOoro, B (hakTUYECKOM TNPOIECCE BJEKTPUYECKOE COETUHEHUE MEKIY
MEePBbIMU CUTHAJIbHBIMU NpoBoAamu 501 U MHOXECTBOM MEPBBIX COEIMHUTENBbHBIX IPOBOAOB
503 M 5eKTPpUYECKOE COEAUHEHUE MEXKIy BTOPBIMU CHUTHAJIBbHBIMU mpoBonamu 502 wu
MHO)KECTBOM BTOPBIX COEOHHHUTENbHBIX MTPOBOAOB 504 MOryT OBITH BBINOJHEHBI MyTEM
MIPEIOCTABIEHNs] CKBO3HBIX COCIUHEHNUN Ha U30JUpPYIOIIeM cioe B noaiioxkke 20. KonkperHas
MHOTOCJIOIHAsI CTPYKTypa MOXET OBITh BBIOpaHAa COMIACHO (PAKTHUECKHM YCIOBHSM, YTO HE

HUMECT OIIPEACIICHHBIX OFpaHI/ILIeHI/Iﬁ B HACTOAILIEM 1/1306pereH1/11/1.

[00116] Ilo cpaBHeHuro ¢ LED CBeTOBBIM IIMTOM B H3BECTHOM YpOBHe TexHuku, LED
CBETOBOH IIUT, MPEIOCTABICHHBbIN HACTOSIINM H300peTeHHeM, OTBedaeT TpeOOBaHUSIM K
CBETOBBIM LIUTAM PAa3HbIX Pa3MEpPOB MyTEM MNPENOCTABJIEHUS MONYJIA YIPABICHUS 3aTBOPOM
Ha MOIJIOKKE, MPU 3TOM MOAYJIb YIPABJICHUS 3aTBOPOM COAEPKUT MHOXKECTBO APANBEPOB

3aTBOpa, NpU 3TOM MHKpocxembl LED pacnonoxkeHbl Ha NPOTUBOMOJIOXKHBIX CTOPOHAX
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MOJyJIsl YIIPABJIEHUs 3aTBOPOM, M KAKIBIM U3 APAlBEPOB 3aTBOPA JJEKTPUUYECKH COEAUHEH C
COOTBETCTBYIOLIEH €My OAHOM u3 Muxkpocxem LED Ha mNpOTUBONONOXHBIX CTOPOHaX
npaiiBepa 3arBopa, Tak 4TO npu paspesanun LED cBeToBOoro mmumra MOXHO BbIpe3aTh
pa3NUYHbIE pa3Mepbl CBETOBBIX LIMTOB, YTOOBI COOTBETCTBOBATh TPEOOBAHHSIM K Pa3HBIM

pasmepam LED ocsewmenust. TpeOoBanus kK OOb€AMHEHUIO LIUTA.

[00117] Co cchuikoii Ha pur 9 mokazaHa CTPYKTypHasl CXeMa yCTPOWCTBAa OTOOpaKeHUs,

npeaoCTaBJICHHOIrO OAHNUM BAPHUAHTOM OCYICCTBJICHHS HACTOALIECTO I/I306peTeHI/I$I.

[00118] B onmHOM BapuaHTe OCYINECTBJICHHS HACTOSINEr0 HW300pPETeHHs] TakKikKe
npenocrasiieHo ycrporictso 1000 orobpaxkenus. Ycrpoiicteo 1000 oroOpaskeHusi COTEpIKUT
KUJIKOKPUCTAIUTMYECKYIO NaHeNb 1 oToOpa)keHus, ONTHUECKUHN CIIOH 2 U MOAYJIb 3 MOACBETKHY,
PacnoJIOKEHHbIE TOCIenoBarebHO. Moaynb 3 noncBeTku MoxeT copepskate LED cBeToBoit
mut 100 wim oObenunenHblii LED cBeroBoi mmr 200, omucaHHble B JrOOOM M3
BBILLIEYKAa3aHHBIX BApUAHTOB ocyluecTsieHus. Konkpernas crpykrypa LED cseroBoro mura
100 wnn obwvenmaennoro LED cBeroBoro mura 200 MoxeT ObITh yka3aHa B OIHCAHUH
BBILIEYIOMSTHY TBIX BAPUAHTOB OCYLIECTBJIEHHs, YTO He Oyger IOBTOPHO ONHCAHO B

HAaCTOALIEM NOKYMCHTE B LICTIAX KPATKOCTHU.

[00119] OKunkokpucrajvueckas TmaHedb 1  OTOOpaskeHUS  COHEPIKUT  HIDKHUH
noysipuzarop 11, nonnoxky 12 Matpuiiel, sxuakuii kpuctan 13, nonnoxky 14 useropunsrpa,
BEPXHUM MOJISApU3aTOP 15 M 3alUTHYIO MJIACTUHY 16, pacmnonoXeHHbIEe MMOCIEN0BaTEIbHO Ha

OIITUYECKOM CJIOE 2.

[00120] Ontuueckmii cyioit 2 comep:kuT (HIYOPECUEHTHYIO TIEHKY 21, pacceuBaromyro
IUICHKY 22 W OCBETVISIOUIYIO IUIEHKY 23, pacloiOXEeHHbIE MOCIEAOBATENBbHO HAa Moayie 3
MOJCBETKU. B HEKOTOpPBIX BapuUaHTax OCYLIECTBJIEHUsS ONTHYECKUN CJIOM 2 TaKkKe MOXET
comepkaTb NIPyru€ MHOTOCJIONHBIE CTPYKTYPbI U 3TOT BAPUAHT OCYIIECTBJICHHUS HE MOXET

PaCu€HUBATBHCA KaK OrpaHUYICHUEC HACTOALIETO I/1306peTeHI/I$I.

[00121] BapwuaHTBI OCYIECTBICHUS HACTOSIIErO U300peTEeHUs MOIPOOHO OMUCAHBI BBIIIE.
KoHkpeTHble TpUMepbl HUCHONB3YIOTCS Ui OOBSICHEHUS TPUHIUINA U OCYIIEeCTBICHUS
HacTosiero m3oOpereHus. OmMUCaHUs  BBIIEYKA3aHHBIX BAapPUAHTOB  OCYINECTBIICHHS
UCTIONB3YIOTCS JIMIIb Ui OOJierdeHusl TMOHUMAHWs HacTosimero u3obperenms. Takske,
CHIeIMAJINCTaM B JaHHOH 00JIaCTU TEXHUKU MOTYT OBITh OYEBHIHbI BO3MOXKHBIE H3MEHEHHUSI

KOHKPETHOIO OCYHIECTBICHUA U obnema MPUMEHEHUA COIMNIACHO MHACAM HACTOALLECTO
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I/1306peTeHI/I$I. IlonBomst UTOIL, COACPKAHUE HACTOALICTO TEXHUYICCKOIO OMUCAHUA HE OOJIXKHO

PaCUCHUBATHCA KAK OIrPaAaHUYICHUEC HACTOALIECTO I/I306peTeHI/I$[.
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dopmyna uzobpereHust
1. Ceronuonusiii (LED) cBeTOBO# IUT, COmep AU
MOJJIOXKKY,
MHOXeCTBO MUKpocxeM LED, pacnonokeHHbIX B MaTPULIE HA TOAJIOKKE, U

MOZYJIb YIIPABJICHUsI 3aTBOPOM, PACIIOIOKEHHBIM Ha MOAJIOKKE U BBIMOJHEHHBIN C

BO3MOXKHOCTBIO ITOJIa4M CUTHAJIa YIIPABIEHUs 3aTBOPOM MHUKpocxemaMm LED,

IPU 3TOM MOJYJIb YIIPABJIEHUS 3aTBOPOM COZEPKUT MHOXKECTBO APAliBEpOB 3aTBOPA,
mukpocxembl LED pacrnionoskeHsl Ha MPOTUBOMNOJIOKHBIX CTOPOHAX MOAYJIS YIIPABIECHUS
3aTBOPOM, M KQXKJIbIH U3 IpaiiBEpPOB 3aTBOPA SJEKTPUUECKH COEMHEH C COOTBETCTBYIOIIEH

eMy onHOM U3 MukpocxeM LED Ha mpOTHBONONOXKHBIX CTOPOHAX JpaiiBepa 3aTBOpa.

2. LED cBeToBOIl UT 1O M. 1, OTIMYAIOLIUNCSA T€M, YTO MHOXKECTBO JpaliBEpOB 3aTBOpA U

MHOeCTBO MUKpocxeM LED pacnonoxeHo B MaTpuLe;
MHOKECTBO JPaiBEPOB 3aTBOPA PACIIOIOKEHO B CTONOIIE; U

KOKIbIM W3 JIpaliBEpOB 3aTBOpA SJEKTPUUECKH COeqUHEeH ¢ Mukpocxemamu LED,
PACIOJIOKEHHBIMU HA TMPOTUBOIOJIOXKHBIX CTOPOHAX JipaiiBepa 3aTBOpa, KOTOpbBIE

HaxOASATCS B TOM K€ PSANY, YTO U COOTBETCTBYIOLIMI OJMH U3 APaiiBEpOB 3aTBOpA.

3. LED cBeToBOH IWUT MO M. 2, OTIMYAKOIIMICA TEM, YTO KOJU4YeCTBO MHuKpocxeM LED,
PacHONIOKEHHBIX HAa OAHOW CTOPOHE Ka)XXAO0ro M3 JpaiBepOB 3aTBOPA U JJIEKTPUYECKU
COENMHEHHBIX C HeH, paBHO KkonuuecTBy MukpocxeM LED, pacnosokeHHbIX Ha
MPOTUBOIOJIOKHOW ~ CTOPOHE KaXAOr0 W3 JpaliBEepOB 3aTBOpPA M BJIEKTPUYECKH

COENUHEHHBIX C HEU.

4. LED cBeToBOM IMT MO M. 1, OTVIMYAOLIUICS TEM, YTO MHOXKECTBO Mukpocxem LED
Cofiep>KaT MHOXKECTBO NepBbIXx MUKpocxeM LED u mHOXkecTBO BTOpbIx Mukpocxem LED,
PacHoONIOKEHHBIX MapaJlyIebHO, MPU 3TOM IepBble Mukpocxemel LED pacnonoxenel Ha
OIHOW CTOPOHE MOZYJIsl YIIPABJICHUS 3aTBOPOM, a BTOpble Mukpocxembl LED pacnonosxeHsl

Ha MPOTHUBOIIOJIOKHOM CTOPOHE MOYJISI YIIPABIEHUS 3aTBOPOM;
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MHOXXECTBO [paiBEpPOB 3aTBOpa COAEPKAT IMEpBbIE IpanBepbl 3aTBOPA U BTOPBIE
NpaliBEpBl 3aTBOPA, PACIIOIOKEHHBIE MAPAJUIENILHO, IIPU 3TOM NEPBBIE PAMBEPHI 3aTBOPA
pAacIoNOXKEeHbl Ha CTOPOHE MONYJSl YIPABIEHHs] 3aTBOPOM BOJIM3U NEPBBIX MHKPOCXEM
LED, a BrOpble ApaiiBepbl 3aTBOpa pACIOJIOKEHbl Ha CTOPOHE MOAYJS YIIPABICHUS

3aTBOPOM BOJIM3H BTOPBIX MUKpocxeM LED; u

KQKObIM W3 MEpPBbIX [IPaHBEPOB 3aTBOPA JJIEKTPUUECKU COCIUHEH C IEPBBIMU
mukpocxemamu LED, pacrnonokeHHbIMH B TOM K€ CTOJIOLE, YTO M COOTBETCTBYIOLIHIA
OIMH M3 MEpPBbIX APAaMBEPOB 3aTBOPA, W KAXKIBIA U3 BTOPBIX ApPAaWBEPOB 3aTBOPA
SJIEKTPUYECKH COEIUHEH CO BTOpbIMU MHUKpocxemaMu LED, pacrono:keHHbIMU B TOM K€

CTONOLE, YTO U COOTBETCTBYIOLIUI OIMH U3 BTOPBIX JpaiiBEpOB 3aTBOPA.

5. LED cBeTOBO#1 IIUT MO 1. 4, OTIMYAOLIUNCS T€M, YTO NEPBbIE IpaliBepbl 3aTBOPA U BTOPbIE
JpaiBepbl 3aTBOPa pACMHOJOXKEHbI CMEXHO APYr C JPYrOM M KOJUYECTBO MEPBbIX

mukpocxem LED paBHO konuuecTBy Bropbix Mukpocxem LED.

6. LED cBeroBoii mut no m 1, omMUYarOmMiics TEM, YTO JONOJHUTEIbHO COHAEPKUT
MHOKE€CTBO NEPBBIX CUTHAJIBHBIX MTPOBOAOB U MHOKECTBO BTOPBIX CUTHAJBHBIX IIPOBOAOB,
PacMONOKEHHBIX Ha OJHOM YPOBHE OTHOCHUTEJIBHO JIPYT APyra U Ha TOM K€ YPOBHE, 4TO U
HEKOTOpbIE CJIOU ApadBEepOB 3aTBOPA; U B KAXKIOM CTOJOLE OAMH M3 IpaliBEPOB 3aTBOPA,
Mukpocxempl LED, onMH W3 NepBBIX CHUTHAJBHBIX NPOBONOB U ONMH U3 BTOPBIX
CUTHAJIbHBIX TIPOBOJOB, COSMUHSIIOIIME ApaiiBep 3aTBopa ¢ Mmukpocxemamu LED, obpasyroT

OIVH U3 MoAyJiel oToOpaskeHus; U

B KKIOM MONyJie OTOOpakKeHWsl KaKIOblii W3 IpaiiBEpOB 3aTBOpPA COENHMHEH C
Mukpocxemamu LED, pacnonoxeHHbIMH Ha OHOW €ro CTOPOHE, MOCPEACTBOM OIHOIO U3
MEPBbIX CUTHAJbHBIX MPOBOAOB, M KaXAbII M3 JApailBEpOB 3aTBOpa COEAUHEH C
mukpocxemamu LED, pacnonoxeHHbBIMM Ha €ro NPOTUBOIIOJIOKHOW  CTOPOHE,

NOoCPEACTBOM OAHOT'O U3 BTOPBIX CUTHAJIBHBIX ITPOBOAOB.

7. LED cBeTOBOM IIUT MO M. 6, OTINYAKOLIUICS TEM, YTO HAMNPABIEHHUS, B KOTOPBIX MPOXOIAT
KQKIbIM U3 MEPBbIX CUTHAJBHBIX MIPOBOAOB U KAXKABIM U3 BTOPBIX CUTHAJIBHBIX IIPOBOAOB,

COBIAJAOT IPYT C APYTOM B KaXKIOM MOJYJIE OTOOpaKEHUsI.
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8. LED cBeToBOll MT NO 0. 6, OTIMYAIOLIMICA TE€M, YTO NEPBbIE CUTHAJbHBIE MPOBOAA U
BTOpPbI€ CUTHAJbHbBIC MPOBOJA PACHOJOKEHBI B IIAXMATHOM MOPSAKE OTHOCUTEJBHO PyT

Apyra B KaKIOM MOIYJIE OTOOPaKEHUSI.

9. O6venunHenHsbli ceetonuonHsiii (LED) cBeToBOI HT, cCopeprkalumii Mo MEHbIIeH Mepe /1Ba
LED cBeroBbIX muTa, 00BEIUHEHHbIE U PACIIONIOXKEHHbIE OOK O OOK, NP 3TOM KaXIbIi M3

LED cBeTOBBIX IIUTOB COAEPIKUT:
MOJJIOXKKY
MHOkeCTBO MUKpOcxeM LED, pacrnonoxeHHbIX B MaTPULIE HA MOAJIOKKE, U

MOJYJb YIIPABJI€HUS 3aTBOPOM, PACIIONIO)KEHHBIM HA MOIJIOKKE U BBIIOJIHEHHBIN C
BO3MOKHOCTBIO MOJAYM CHUrHAJNA yIpaBleHUs 3aTBOpoM Mukpocxemam LED, npu stom
MOZYJb YIIPABJIEHUS 3aTBOPOM COMAEP>KUT MHOXKECTBO JPaBEpOB 3aTBOPA, MUKPOCXEMBbI
LED pacnonoxeHbl Ha INPOTHBOMOJOKHBIX CTOPOHAX MOZAYJIsl YIPABICHHs 3aTBOPOM, U
Ka)k[blii U3 IPaiBEPOB 3aTBOPA JJIEKTPUYECKU COEIMHEH C COOTBETCTBYIOIUEH €My OIHOU

n3 Mukpocxem LED Ha npoTHBONONIOXKHBIX CTOPOHAX ApalBepa 3aTBOpa; U

MHO)XE€CTBO MEPBbIX CHUTHAJIBHBIX IMPOBOJOB M MHOXKECTBO BTOPBIX CHIHAJIbHBIX
IIPOBOZIOB, PACIOJIOKEHHBIX HA OJHOM YPOBHE OTHOCHUTENIBHO APYT JIpyra U Ha TOM K€
YPOBHE, YTO U HEKOTOPBIE CJIOU APAiiBEpOB 3aTBOPA; MPH STOM B KAKAOM CTOJIOLE OOUH U3
npaliBepoB 3aTBopa, MUKpocxeMbl LED, oquH U3 nepBbIX CUTHAJIbHBIX MTPOBOAOB M OIMH
13 BTOPBIX CUTHAJIBHBIX IPOBOMIOB, COEANHSIOLINE ApaliBep 3aTBopa ¢ Mukpocxemamu LED,

00pasyroT OUH U3 MOJYJIEH OTOOpasKeHMs,

IPU 3TOM B KQKJIOM MOJYJIe OTOOPaXKEHHUsT KaXKIbIi U3 IPaiiBepOB 3aTBOPA COEIMHEH
¢ mukpocxemamu LED, pacnonoxeHHbIMU Ha OHOU €ro CTOPOHE, NOCPEACTBOM OJHOTO U3
MEPBbIX CUTHAJBHBIX MPOBOAOB, M KaXAbII W3 [ApailBEpOB 3aTBOpa COEAUHEH C
mukpocxemamu LED, pacnonoxeHHeIMM Ha €ro IPOTUBOIOJIOKHOW  CTOPOHE,

NnoCpeACTBOM OAHOTO U3 BTOPBIX CUTHAJIBHBIX IMTPOBOAOB, U

IprU 3TOM KOHIIbI MEPBLIX CHUIHAJIbHBIX MPOBOAOB M KOHLIBI BTOPBIX CHUI'HAJIBHBIX

MMPOBOAOB PACIIOJIOKECHDBI B IIAXMATHOM MOPAAKE OTHOCUTECIIBHO APYT ApyTra.

10. O6benurennsiii LED ¢BeTOBOM IINT MO M. 9, OTIIMYAOLIUICS TEM, YTO COIEPIKUT O0NaCTh

oroOpaskeHusT W 0ONAacTH pPaMKH, PACIOJIOKEHHBbIE HAa TMPOTHBOIOJIOKHBIX CTOPOHAX
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obmactu orobpakeHwusl, MPU ITOM MHOXKeCTBO MuKpocxeM LED pacnojoxeHo B obnactu

oTOOpaKeHUs,

IIPU 5TOM KaXXAbIH U3 MEPBBIX CUTHAJIBHBIX MPOBOAOB CONEPIKUT MEPBYIO YacTb U
BTOPYIO 4YacTh, COCAMHEHHYIO C MEPBON YaCThIO, M NepBasi 4acThb HAXOOHUTCS B OONacTH

OoTOOpa’keHUs, a BTOPast 4aCTh HAXOIUTCS B O0JIACTH PAMKH,

IPU 5TOM B K&XKZOM MOAYJI€ OTOOpak€HUs] OPTOrOHAJIbHAS MIPOEKLUs ePBOH YacTH
Ha IUIOCKOCTb, TA€ HAXOMUTCs MOIJIOXKKA, NMPOXOAUT CKBO3b OPTOTOHAJIBHYIO MPOEKLIUIO

mukpocxem LED Ha miocKoCTb, rie HaXOAUTCS MOMJIOXKKA, U

OpU 3TOM BTOpas 4acTb COAEPKUT TEPBYK) TOPU3OHTAIBHYK)  CEKLMIO,
BEPTUKAJIBHYI0 CEKLMIO W  BTOPYIO TOPHU3OHTAJbHYIO  CEKLHK, COEAMHEHHBIE
NOCJIEI0BATENIbHO, IIPU 3TOM NEPBasi FOPU3OHTANIbHAS CEKLUsA COEIUMHEHA ¢ IIEPBOM YacCThIO,
a BTOpas TOPU30HTAJbHAsI CEKLUs pacHoJOKeHAa CHapyxku Mukpocxem LED B

HanpasjaeHuu psiaa Mukpocxem LED.

11. OO0benunennblii LED cBeToBOW wmuT mo 1. 9, OTIMYANOIIUICS TEM, YTO TEpPBbIE
CUTHAJIbHBbIE MPOBOJA PACIOJIOKEHBI CHapysku MukpocxemM LED B HampaBieHuu crondiia

mukpocxem LED.

12. O6venunenHbii LED cBeToBO#i muT mo . 11, ommMyaromuiicst TeM, 4to Kaxkabiii u3 LED
CBETOBBIX LIUTOB JOMOJHUTEIBHO COAEPKUT MHOXKECTBO TMEPBBIX COEIUHUTENIBHBIX
MPOBOMOB, MPU 3TOM IMEPBbIE COEAUHUTENIbHBIE MPOBOAA BJEKTPUUYECKH COEIUHEHBI C
Mukpocxemamu LED B COOTBETCTBHMM OAWH K OJHOMY U MEPBbIE CUTHAJBbHBIE MPOBONA
3JIEKTPUUECKHU COEAMHEHBI ¢ MUKpocxemaMu LED nmocpencTBoM MepBBhIX COENUHUTENbHBIX

IIPOBOOB; U

Inpu 3TOM MNEPBLIE COCAUHUTEIIbHBIC IIPOBOAA U TICPBBIC CHUIHAJIBHBIC IMIPOBOAA

PacIoNOKeHbI HA Pa3HBIX YPOBHSIX.

13. ObOvenunennbiii LED cBeroBoW muT mo M. 12, OTIMYAIOUIMICS TEeM, YTO BTOPBIE
CHUTHAJIbHBIE TMPOBOJA HAXOmATCS CHapyku MmukpocxemM LED B HampaBieHuu crondna
MukpocxemM LED u HaxomaTcss Ha APYrod CTOPOHE OTHOCHUTENBHO MEPBBIX CHUTHAJBHBIX

IIPOBOJIOB; U
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pu 3ToM Kaxkabiii 3 LED CBETOBBIX IIMTOB JOMOJHUTEIBHO COAEPKUT MHOKECTBO
BTOPBIX COEIUHUTENBHBIX MPOBOAOB, BTOPbIE COENMHUTENIbHBIC MPOBOAA AJIEKTPUUYECKU
coeauHeHbl ¢ Mukpocxemamu LED B COOTBETCTBHM OIMH K OAHOMY U BTOPBIE CUTHAJIbHbBIE
IIPOBOAA JJIEKTPUYECKU CcOeAuHeHbl ¢ Mukpocxemamu LED mnocpeacTtsom BTOPBIX

COCAMHUTCIIbHBIX TIPOBOAOB.

14. O6benunennbiii LED cBeToBoi mut mo m. 13, OTINYaromuics TeM, YTO B HANPABICHHUH
pana mukpocxeM LED, mupuHa JAMHUM KaKIOr0 U3 IMEPBBIX CUTHAJBHBIX MPOBOAOB U
LIMPUHA JIMHUM KaXXAOIO0 U3 BTOPBIX CHUTHAJIBHBIX IIPOBOAOB COCTABJSIOT MEHBLIE

MIOJIOBUHBI PACCTOSIHUSL MEXKAY CMEKHBbIMU MUKpocxemamu LED.

15. Ob6venunennbii LED cBetoBo#l muT mo m. 9, OTIMYAIOIIMICS TEM, YTO IEpBbIE
CHTHAJIbHBIE NPOBOZA M BTOPbIE CUTHAJIbHBIE MPOBOAA MPEACTABISIOT COOON CHUTHAJBHbIC
IpOBOJA AJiA  BBICOKOYDOBHEBBIX CHTHAJIOB WM  CHUTHAJbHBIE [POBOAA  JUIA

HU3KOYPOBHEBBIX CUT'HAJIOB.

16. YerpoiicTBo oTOOpaskeHHs1, comeprkaliee KUAKOKPHCTAUTMYECKYIO ITaHelb OTOOpaKeHUsI
U MONYJb TIONCBETKH, MPU 3TOM MOAYJb MOACBETKH comepkut cBetonuonHbiii (LED)

cBeTOBOM IUT, 1 LED CBETOBOM LT CONEPIKUT:
MOJIOXKKY
MHOkeCTBO MUkpocxeMm LED, pacnono:xeHHbIX B MaTpulie Ha MOMJIOKKE; U

MOJYJIb YIIPABJICHHs 3aTBOPOM, PACIIOJIOXKEHHBIM HA TMOMAJIOKKE W BBIMOJHEHHBIN C

BO3MOXXHOCTBIO MTOJJa4YM CUTHAJIa YIIPABJIEHUs 3aTBOPOM MUKpocxemaMm LED,

IPYU 3TOM MOZYJb yYIPABIEHUs 3aTBOPOM COIEPKUT MHOXKECTBO JIpaiiBEpOB 3aTBOPA,
mukpocxembl LED pacnosnoxkeHbl Ha NMPOTHUBOMOJIOKHBIX CTOPOHAX MOAYJS YIPaBICHUS
3aTBOPOM, U Ka)XAbIH W3 paiiBepOB 3aTBOpPA 3JIEKTPUYECKU COEIUHEH C COOTBETCTBYIOIEH

eMy ofiHOM u3 Mukpocxem LED Ha npOTHBOMONIOKHBIX CTOPOHAX JApaiiBepa 3aTBopa.

17. VYerporictBo ortoOpaxkeHHs 1Mo 1. 16, oTIMYaroIeecss TeM, YTO MHOXKECTBO JIpaiBEpOB

3aTBOpPa U MHOXeCTBO MHUKpocxeM LED pacnono:xeHo B MaTpuLe,

MHO)KECTBO JpaiiBepOB 3aTBOPA PACIIONIOKEHO B CTONOLE;, U
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KQKIbIA U3 AparBEpOB 3aTBOpPA JJIEKTPUUECKU COEAUMHEH ¢ Mukpocxemamu LED,
PACIONOKEHHBIMM HA MPOTUBOIOJOXKHBIX CTOPOHAX JpaiiBepa 3arBOpPa, KOTOpPBIE

HAaxOASATCs B TOM K€ PsANly, UYTO U COOTBETCTBYIOLIMI OJIUH U3 APANBEPOB 3aTBOPA.

18. YcrpoticTBo orobpaxenus mo m. 17, oTin4aromeecss TeM, YTO KOJUYECTBO MHUKPOCXEM
LED, pacnono:x€HHbIX Ha ONHOU CTOPOHE KaXKAOTO U3 APAUBEPOB 3aTBOPA U DJIEKTPUUYECKHU
COCIMHEHHBIX C HEH, paBHO Konu4yecTBy MukpocxeM LED, pacnojsokeHHbIX Ha
MIPOTUBOIOJIOKHOW ~ CTOPOHE  KaXAOr0 W3 JApalBEepOB 3aTBOpPA M JJIEKTPUYECKH

COENUHEHHBIX C HEW.

19. VYcrpoiictBo oroOpaskeHust mo 1. 16, ommmuaromeecs tem, uyto LED cBeroBoil mur
JOTIOJTHUTENBHO CONEPKUT MHOXKECTBO NEPBBIX CUTHAJIBHBIX IPOBOIOB U MHOXKECTBO
BTOPBIX CUTHAJIbHBIX MPOBOJOB, PACIOJOKEHHBIX HA OAHOM YPOBHE OTHOCHUTENBHO APYT
Ipyra U Ha TOM 3K€ yPOBHE, YTO U HEKOTOpbIE CJOU JpalBEepOB 3aTBOPA, U B KAXKIOM
crondiie ONMH U3 IpaliBepoOB 3aTBOpa, MHUKpocxembl LED, OnuH M3 MepBbIX CUrHAIBHBIX
MIPOBOIOB U OJUH U3 BTOPBIX CUTHAJBHBIX MPOBOAOB, COCAUHSIOLINE ApaiBEp 3aTBOpa C

mukpocxemamu LED, o6pa3yroT onquH n3 Monyneit oTo0pakeHust; 1

B KOXJOM MONyJe OTOOpakeHUs KaKIObld W3 JpaliBEpPOB 3aTBOpPA COENMHEH C
Mukpocxemamu LED, pacnonoxeHHbIMU Ha OHON €ro CTOPOHE, MOCPEACTBOM OIHOIO U3
MEPBbIX CHUTHAJbHBIX MPOBOAOB, M KaXAbII M3 JApailBEpOB 3aTBOpa COEAUHEH C
mukpocxemamu LED, pacnonokeHHbBIMM Ha €ro INPOTUBOIIOJIOKHOW — CTOPOHE,

NMOoCPEACTBOM OAHOT'O U3 BTOPBIX CUTHAJIbHBIX ITPOBOOOB.

20. VcrpolictBo oroOpaxeHuss mo m. 19, omimyaromeecss TeM, YTO B KaXKAOM MOIYyJe
OTOOpaXXeHUs] TepBble CHUTHAJIbHBIE TIPOBOAA W BTOPblE CHTHAJbHBIE MPOBOAA

PacCnojIOKEHbI BMECTEC B IAXMATHOM NOPAAKE OTHOCUTECIIBHO APYT ApyTa.
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