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Haara L Copepxanme

ECTb MHEHUE

Kakue cneynanncTbl HYXKHbI PbIHKY CBETOTEXHUKN,

ec/n TaKoM HayKu B By3e 6onblue He CYII.IGCTBYET? 8
AHppeii CanpblKnH

Bcmamee PpAaccKasbleaemcsd, KaKkue UHxeHepHole cneyuadsieHocmu mpe6yfomCﬂ PbIHKY CBEMOMEXHUKU.

Kniouesble CI0Ba: CNELManiCT, CBETOTEXHUK, MHXEHeP, pa3paboTKa, NPOU3BOACTBO, yrpasneHie, 610k
NuUTaHUs, CBETOAMOAHbIV ApaiBep, koHTponnep, dali, zhaga, casambi.

YK 378

BTOPMYHAA ONTUKA
JInH3bl ANA CBETOANOAOB OTEYECTBEHHOIO NPON3BOACTBA................ 12

[locnedHue HecKonbKO 1em CManu KPU3UCHLIMU O/ POCCULICKO20 PbIHKA 7IEKMPOHHbIX KOMNOHEH-
MO8: CHAYA/IA COKPAWeHuUe NOCMABOK, C8A3AHHbIE C KOPOHABUPYCHBIMU 02PAHUYEHUAMU, 3amem —
YX00 U38eCMHbIX 3anadHeix bpeH00s u npobremel ¢ noeucmukou. Bce 5mo 3acmasusno mHoeue komna-
HUU NepeopueHmMupo8ameca Ha NPOOYKUUIO omedecmeeHHslx npednpuamudl.

[pedcmasnaem sHUMaHutO Yumamesneli 0630p 0CHOBHOU NPOOYKUUU pocculickux npousgodumernel
JIUH3 0714 €8emMo0ou0008.

KntoueBble C10Ba: IMH3bl, OTeYeCTBEHHblE npowv3soanTenu, pOCCVIlZCKMe KOMMNaHnn

YK 5358

C(BETOAWOADI, CBETOAUOAHDIE KNACTEPBI U CBOPKU

CmoxeT nn TexHonorna microLED
npounsBecTu peBonioLnio B NHAYCTpnn AIIICIIJIGEB? 16
Spuk Bupeii. MepeBop: Hukonai bonnpas

TexHonoeus microLED obewaem cnocobcmsosame noABAEHUIO HOB020 NOKOsIeHUs ducnsiees: bonee
APKUX, KOHMPACMHbIX, C Yy4lieHHol nepedayeli usemosoli eammel U No8bILeHHOU SHepeo3pgdeK-
musHOCMbk0. MHO2UMU KOMNAHUAMU bbilu NpedcmasseHsl NPOMomMunel, NOCMpoeHHsle Ha 6a3e
3mou mexHono2uU 018 pPasu4HeIX 061acmel NpUMeHeHUs — om ycmpolcme 00No/IHeHHoU peasb-
Hocmu (AR) do asmomobusecmpoeHus, MOOUbHbIX MenedOHO8, Menedu30pos, UHGHOPMAUUOHHBIX
mabno u m. 0. Maccosbiti Kommepyeckut 8einyck ycmpoticms ¢ microl ED-Oucnneamu dosxeH b
cocmoamebca ewe 8 2022 200y, HO, HECMOMPA HA 8Ce 0DELIAHUSA, 3M020 He NPOU3OWIIO. Kakue xe npe-
NAMCMBUSA Mewaom 66iCmpomy 8HeOpeHUI SMod mexHoIo2uu?

Kniouesble cnosa: microLED, ceeToamnoaHsii unn, OLED, uLED, anucnnei

YK 004.353.254.5

Paspa6oTtka microLED 24
Lisnnbioii JINHD, Xyncnn LI3AH, Nepesopa: Buktop KbiHnH

B cmamee npedcmasneH 0630p paHHUX pazpabomok, mekyuje2o COCMOAHUA U GKMYanbHbIX
npobnem mexHonoeuu microlED (ULED), o komopoli 8nepevie coobwanocs 8 xypHane Applied
Physics Letters 8 2000 200y. Oxudaemcs, 4Ymo KosiekmueHble YCUuaus 8 0b61acmu ucciedosa-
HUU u papabomok no 8cemy mupy 8bl8edym npodykmel microLED He moseko Ha pbiHKU 3riek-
MPOHUKU MACcoB0e0 NompebrieHuUs, HO U HA C/Iyx6y obujecmsy 8 Cambix pasfudHbix chepax,
8 MOM Yucse 8 0671aCMu MeOUUUH!, 3HEP2EMUKU, MPAaHCNOpmMd, C8A3U U pasesieyeHud.

Kntouesble cnosa: microLED, ULED, ceeToamon, pa3paboTka, TexHonorms
Y[1K 004.353.254.5

KOHCTPYWUPOBAHME

Bvlp'ryaanoe mopgenupoBaHune pa60'rb|

CBeTOANOAHDbIX CBEeTUIbHUKOB 31
Anekc Ouwep. Mepesop: Hukonaii boiinpas

CospemerHble C8emMUIIbHUKU, 8 MOM YUCTIe C8eEMOOUOOHbIE — 3MO C/I0XHbIE YCmMPOUCM8d, HA0eXHAsA
paboma u 0071208e4HOCMb KOMOPbIX 3a8UCUM OM MHO2UX PaKMOpPO8: 8/IAXHOCMU OKpyXarowel cpe-
Obl, ypOBHA BUOPAYUU, MENI08020 0OMeEHd, CBOUICM8 MAmepuasos, UCNO/b3yeMblx NPU UX U320moa/ie-
Huu. B cmamee pacckaselsdemcsd 0 Mom, Kak co30aHue eupmyaanoG MoOesiu nomo2aem y4decme ece
B03MOXHbIE (hakMOopbl U U3bexams OWUGOK NpU NPOEKMUPOBAHUU CBEMOOUOOHbIX CBEMUSTbHUKOS.
KnioyeBble cnosa: MofienvpoBaH/ie, MpOeKTMPOBaHUE, LIU$POBOI IBONHUK, CBETOAVOAHbIN CBETUNBHMK,
CAD-mogenu

Y[IK 004.94
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CUCTEMbI OXJIAXAEHUA
3¢ PeKTBHOE OXNaXKAEHNE CBETORNOA0B 34
lOpreH [Ix. XapnaiiH. Mepesoa: Hukonaii boiinpas

(8emModuU0dbl HA3bIBAIOM UCMOYHUKOM ceema 6ydyuje2o. K HaCmoawemy 8pemeHuU OHU OMJIUYHO
3apeKomMeHO08aU Ce6A 80 MHO2UX 0O/IACMAX NPUMEHEHUA — OHU UMEIOM 8bICOKYIO C6emoomaay,
0YeHb 00/1208€4HbI, d MAKXe NO3BOMIAIM CO30a8aMb CBEMUJIBHUKU /1106020, 0axe camoeo yousu-
mesbHo20 ou3alHa. OOHAKo cam c8emoouo0 ABIAEMCA /Ulib OOHUM U3 MHORUX (hyHKUUOHATbHbIX
KOMNOHEHMOB «X0pOoWe20» 0C8eWeHUs, d e20 3amedamerbHele colicmaa Heobxooumo noddepxu-
8ame npu dnumessHol pabome.

KntoueBsble cnoga: CBeToAnon, paaraTtop, OTBOA Tenna, Ternionepenada, TennonpoBoaHOCTb, TeNI00TBOA

YK 6271
MATEPUAJbI

O repmeTnyHbIX Npoknagkax. TIM vs cunnkon 38
CakeH lOcynos

B cmamee nposodumca cpasHeHue mepmodnacmonnacma (T31) U CUUKOHA, UCNOmb3yemblx
0719 Npou380OCMBA 2epMemU3UPYIOUIUX NPOKIAOOK O71A JIUH3. AHAAU3UpYIoMCA ceolicmea 3mux
Mamepuanos.

Kntouesble cnoga: cunukoH, T3M, TePMONNaCTUYHbIN BYJIKaHM3aT, repMeTNYHbIE NMPOKNaAKN, CBETOANOAHbIE
JNIH3bI, UMNOPTO3amMelleHre

YK 69158

CBETOBAA CPEQIA
Mn3Hb Ha JlyHe B cBeTOAMOQHOM CBETE 40
[NsHmnen XaH MNepesop: Bacunuta Poyesa

XKunol modyns LUNARK, cnpoekmuposaHHelli u nocmpoeHHbIti 0amckuMU KOCMUYeCKUMU apXu-
mekmopamu Ce6acmearom Apucmomenucom u Kapnom-HoxarHom CopeHceHoM, npedHasHayeH
0718 UMUMAyUU peanbHeix ycnosul 0bumarus Ha JlyHe. Modyns mecmuposanca 6 meyeHue 08yx
mecayes 8 CesepHoli [peHnaHouu, 20e yC108UA 8 OCHOBHOM NPUBIIUXeHbI K I0XHOMY NOOCy JTyHel,
BKJII0YAA IKCMPEMArbHble memnepamypel, 6eckpaliHuti 6esnbiti naHowagm u yoaneHHocme. Muc-
CuA HaueneHa Ha aHanu3 0aHHbIx, Heobxodumblx 0714 N0020MOBKU Criedyioujeli 8bICAOKU Yesnose-
ka Ha JlyHy, Komopas 8 coomeemcmesuu ¢ mekyuwum epagukom HACA, 8eposamHo, cocmoumca
82024 200y.

Kniouesble cNoBa: OCBeLLeHvie, CBETOAMOL, LMPKaAHblE PUTMbI, cMCTeMa ocBelleHnA, LUNAR
YK 628.93

CACTEMbI UNNEMEHTDI YNPABJIEHWA OCBELLLEHWMEM

CucremHble BONPOCHI NOCTPOEHUA KYMHOMN» OXpaHbl

C «\yMHbIM» OCBeLleHnem 45
Oner 30TnH

Bcmamse paccmampusaomcs CUCmeMHble 80NPOCL NOCMPOEHUS <yMHbIX» CUCMEM 3aUiUMbl 06Bek-
mos. Haubonsuiee BHUMAHUE yOesneHo 06be0UHEHUI0 PA3HOPOOHbIX OXPAHHbIX 3/1eMeHMOo8 8 eOUHYIO
KOMNJIEKCHYIO CUCMeMy C MUHUMU3AUUEl CYMMApPHbIX pacxodo8 Ha ee CO30aHUE U IKCNYamayuio.

Knioyesble cnosa: YMHO€ OCBellleHMe, yMHaA OXpaHa, yMHbIl;I ropofd, MMHUMKM3aLUnA 00X 3aTpar,
COBOKYMHasn LeHHOCTb BNafjeHMA, NOCTOAHHOE HanpaXKeHne, CBA3b No CUNOBOW CETH

YK 62-533.5

MPUMEHEHWE U NPOEKTDI

I'Ipvnmel-lel-me cBeTroguopoB

B MUHNATIOPHbIX ¢ouapm(ax-6penxax 50
BukTop Bonkos, Masen lmHauH, Bnagumnp Kapnos, Ceprein KysHewos

B cmamee paccmampusaromca pasnuyHele 8udbl c8emoOUOOHbIX (OoHapuKos-bpeskos. [Ipeo-
cmasJseHsl u3UYeCKUE OCHOBbI BUOEHUA CBeMAUJUXCA (hOHAPUKOB-OPEIKO8, ONUCAHbI MUNUYHbIE
oHapuKu-6pesku, NpedcmaseHsl Ux OCHOBHbIE Napamempel, 0CO6EHHOCMU NPUMeHeHUS, npuge-
OeH gHewHuUU 8UO.

KnioyeBble cnosa: cBetoanos, ¢0HapMK—6pen0|<, MOLLHOCTb, L{BET CBEYEHVA, CBETOBOW MOTOK, KNacC
3aumThl, yron NoACBeTa, AabHOCTb nencraus, HanpsaxeHne NUTaHnA, yaaponpo4YHOCTb, Macca, I'a6apI/ITbI

PYBPUKATOP
MepeueHb cTarell, oNy6nMKOBaHHDIX B )KypHane
«MonynpoBoagHNKOBasA cBeTOTEXHUKa» B 2022 rogy ..............ccccccvvvneeen. 56
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Content

THERE IS AN OPINION

What specialists do the Lighting market need if such a science no
longer exists at the university? 8
Andrey Saprykin

From this article you will learn which engineering specialties are required by the lighting market.

Keywords: specialist, lighting engineer, engineer, development, production, management, power supply,
led driver, controller, dali, zhaga, casambi

SECONDARY OPTICS
Lenses for LEDs of domestic production 12

The last few years have become a crisis for the Russian market of electronic components: first, the
reduction in supplies associated with coronavirus restrictions, then the departure of well-known Western
brands and problems with logistics. All this forced many companies to reorient themselves to the
products of domestic enterprises.

We present to the attention of readers an overview of the main products of Russian manufacturers of
lenses for LEDs.

Keywords: lense, domestic enterprises, Russian manufacturers

LEDS AND LED CLUSTERS
Will MicroLEDs Revolutionize the Display Industry? ... 16
Eric VIREY

MicroLEDs promise new generations of displays with improved performance in terms of brightness,
energy efficiency, contrast, color gamut, etc.

Many companies have shown prototypes in various sizes and performances aimed at a wide variety of
applications, ranging from augmented reality to automotive, wearables, televisions, public information
displays, etc. The first commercial, consumeroriented microLED displays are coming to market in 2022.
Yet, despite all its promises, adoption remains anecdotal. What are the remaining roadblocks preventing
more rapid adoption?

Keywords: microLED, LED chip, OLED, uLED, display

Development of microLED 24
Jingyu LIN, Hongxing JIANG

This perspective provides an overview of early developments, current status, and remaining challenges of
microLED (uLED) technology, which was first reported in Applied Physics Letters in 2000. It is anticipated
that the collective R&D efforts worldwide will bring microLED products not only to the mass consumer
electronic markets but also to serve society on the broadest scale by encompassing sectors in medical/
health, energy, transportation, communications, and entertainment.

Keywords: microLED, LED, uLED, engineering, technology

DESIGNING
Luminaires Performance Simulation 31
Alex FISCHER

LED luminaires and luminaires are complex devices whose performance and lifetime depend on
many dynamic phenomena and properties, including heat transfer, fluid flow, vibration, and material
properties. Notwithstanding the intricacies of optical properties and components, LED design’s thermal
and structural aspects require specialist design tools used throughout the product life cycle. The virtually
unlimited computing power and scalability of the cloud mean that deploying these capabilities across
an entire distributed engineering organization is now considered a preferred strategy.

Keywords: LED, LED luminaire, CAD models, Digital Twin, engineering, designing
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COOLING SYSTEMS
Cooling Performance for LEDs 34

Jiirgen J. Harpain

LEDs are known as the light source of the future and have also established themselves over the years in
many applications and uses. They are considered to be refined and chic, highly luminous and extremely
durable with unimagined design freedom for today’s luminaire industry. All-round remarkable properties,
which, however, also have to be maintained over the long term, as the actual LED is only one part of the
total functional components for a ‘good” light.

Keywords: LED, efficient thermal management, heat dissipation.

MATERIALS
Sealed gaskets from TEP and Silicone 38

Saken Jusupov

The article about compares two materials TEP and silicone for the production of sealed LED optics
gaskets
Keywords: Silicone, TEP, Thermoplastic vulcanizate, sealed gaskets, LED lenses, import substitution.

LIGHT ENVIRONMENT
Living on the Moon with LED Technologies 40

Daniel Han

The LUNARK habitat mission, designed and constructed by the Danish space architects Sebastian and Karl-
Johan, aims to simulate the moon's real living environment. The habitat is tested over two months in Northern
Greenland, where it behaves mostly like the south pole of the moon, including the extreme temperature, “the
peak of eternal light the vast white landscape and remoteness. The mission will provide the data analysis for
the next human landing on the moon, probably in 2024 according to NASA's current schedule.

Keywords: lighting, LED, circadian rhythms, lighting system, LUNARK

LIGHTING SYSTEMS AND CONTROLS

Systemic problems of "smart" security with "smart" lighting ........... 45
Oleg Zotin

The systemic problems of building "smart" systems for object protection are considered. The maximum
attention is paid to the harmonization of heterogeneous security elements into a single integrated
system with minimizing the total costs of its creation and operation.

Keywords: smart lighting, smart security, smart city, minimization of total costs, total value of ownership,
constant voltage, power grid communication.

PROJECTS AND APPLICATION
The use of LEDs in miniature flashlights-key chains 50

Victor Volkov, Pavel Gindin, Vladimir Karpov, Sergey Kuznetchov

Various types of LED flashlights-key chains are considered. The physical foundations of the vision of
luminous flashlights-key chains are presented. Typical keychain flashlights are described, their main
parameters, application features are presented, and the appearance is given.

Keywords: LED, keychain flashlight, power, glow color, luminous flux, protection class, illumination angle,
range, supply voltage, impact resistance, weight, dimensions
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List of articles published in the journal Solid-State Lighting in 2022...56
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