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1. ETaniy BUKOHAHHS

Homep eTtamy: 1

Hasga erany: Po3po6sieHHS! METO/IiB BUMipIOBAaHHS IIPOCTOPOBOTO MiKpPOPO3IOAiNY CBiT/a i TEMIIepaTypy MOTYKHUX

CBITJIONiOAHUX CTPYKTYP B €KCTPEMAJIbHUX YMOBAx
IToyaToxk eramy: 02-2009
3akiHueHHs eTamy: 12-2013

Bup, 3BiTHOTO ZOKyMeHTa: OCTaTOYHUH 3BiT

2. BukoHaBeupb

Hassa oprasnisanii: [HcTuTyT isuKu HaniBnposigHYKiB iMeHi B.€.JlamkapsoBa HAH Vkpainu
Koz €IPIIOY /IITH: 05416952

MignopsaxoBanicTe: HallioHanbHa akanemis Hayk YKpaiHu

Agnpeca: ip. Hayku 41, 03028, M. Kuis-28

Tenedon: 525-40-20

Tenedon: 525-83-42

E-mail: info@isp.kiev.ua

3. Bnacuuk peayabtatiB HIJIKP (mpoaykiiii)

Hassa opranisanii: HanioHanbHa akageMis HayK YKpaiHu

Koz €IPIIOY /IITH: 00019270

Appeca: Bys1. Boslogumupceka, 54, M. Kuis, KuiBcbka 061., 01030, Ykpaina
MignopsaxoBaHicTs: KabineT MiHicTpiB Ykpainu
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4. JI>xkepeJia Ta HanpsiMu piHaHCYBaHHSA

IligcTaBa aJ1s1 IpoBeAeHHs POOIT: 34 - IOTroBip (3aMOBJIEHHS) 3 LIEHTPAJIbHUM OPraHOM BUKOHABYOI BJIaIM, aKaleMi€lo HayK

(rO;IOBHMMU PO3IIOPSIAHUKAMY OIOPKETHUX KOIITIB HA mpoBeaeHHst HIIJIKP)
KIIKBK: 6541030

Hampsam ¢inaHcyBaHHs: 2.3 - BUKOHaHHS pOOiT 3a AepKaBHUMU LiIbOBUMU IIPOrpaMaMu

J>kepesia piHaHCYBaHHS



IkepeJio diHaHcyBaHHS: 7713 - KOWITHU IEePKOIOIKETY

dakTuunmii 06csr pinaHcyBaHHS 3a 3BiTHMHE eTan: 670 TUC. TDH.
5. HaykoBo-TexHiYHa po6oTa

Hasga po6oTH (YKp)

Po3po6sieHHsT MEeTOAiB BUMIPIOBaHHS IIPOCTOPOBOrO MiKpPOPO3IOZiNy CBiT/Ia i TEMIIEPATypHU MOTYKHUX CBITJIONIO[HUX CTPYKTYP B

€KCTPEMAJIPHUX YMOBaxX

Ha3sBa po6oTH (aHrJ1)

Experimental technique design for measuring micro-pattern of light and temperature in high-power light emitting structures

operated in extreme conditions

Pedepar (ykp)

TeopeT4yHO OOGI'PYHTOBAHMI i MPAKTUYHO peasni3oBaHUII HOBUM MiAXil [ OLiHKU SIKOCTI i KJIIOYOBUX MapaMeTpiB CBITIOAIOLIB i
CBITJIOLIOAHMX JIAMII. 30KPEMA, E€KCIIEPUMEHTAJIbHO OOBEIEHO, IO KJIACUYHMI OJHOBUMIDHMI MiIXill, 3aCHOBAaHUM Ha aHaJIi3i
iHTerpasJibHUX TapaMeTpiB MpuJaliB, HE B MOBHi Mipi Hajae iHdopMalil Npo HeTani MPOCTOPOBOrO PO3MOLTYy CTPYMYy i
BUNPOMIHIOBAaHHS B aKTHUBHIiil 30HI i, OTXKe, He € CHpaBelJIMBUM B pEXUMaX EKCTPEMaJbHOTO >XUBJeHHS. CTBOpPEHO
eKCIIepUMEHTaJIbHUI CTeH[, 171 OOCJiIpKeHHs ABOBUMIPHOTO I0JIs JIOKQJIbHUX XapaKTepUCTUK BUNIPOMIHIOBAHHS i TeMIiepaTypu
CBITJIONIIOZiB 3 BMCOKOIO MPOCTOPOBOIO (<20 MIKpOH) i yacoBoio (<20 MiKpOCEKyHH) pO3[iIbHOI0 3TATHICTIO y BUAMMOMY Ta
6/M3bKOMY i cepeHbOMY iH(PpayepBOHUX Jiana3oHax CNeKTpy. BuueHi mapamerpu nmpopnykuii nposigHux ¢pipm (Cree, Osram,
Seoul semiconductor, Lumiled) i BiTun3HsHOI IpoayKii, BCTAaHOBJIEH] HeJOMIKY ix TexHosorii. EKCnepruMeHTanbHO BCTAaHOBIIEHO,
0 MNPUYMHOI HU3bKOI edekTUBHOCTI i mAerpagauii csiTiozgioniB € ¢GOpMyBaHHS HEOJHOPIZHOrO PO3NOMINY CTPyMY,
BUAIIPOMIHIOBaHH i TEMIIEPATypy, BUHUKHEHHS 3HAYHUX TEMIIEPATypHHUX IPAlli€eHTiB B aKTMBHIN 30Hi. HajaHo pexomeHpalii 1o
KOpeKiii icHyt04oi TexHoJorii. JloBe[ieHo, 110 TOJIOBHUM i HEOUiKyBaHMM pEe3epBOM MifBUIEHHS! e(PEeKTUBHOCTI CBITIOLIOLIB €

Hu3bKa (80%) enexTpuyHa eQpeKTUBHICTb. HallaHO pekoMeHallii o0 Kopexuii iCHy040i TeXHOJIOTII.
Pedepar (aHr1)

New approach to estimate the quality and key figures of merit of light emitting diodes (LEDs) and emitting structure has been
developed. We experimentally have shown that classic one-dimensional integral approach cannot be used in epy extreme power
mode as it is unable to supply with the details of spatial distribution of current and temperature in the active device region.
Experimental test system able to visualize two-dimensional light and heat patterns (spatial and temporal resolution of <20 ?m
and <20 ?s, correspondingly, spectral range-visible, near- and middle infrared bands) was developed and tested. By examining
LEDs from brand companies (Cree, Osram, Seoul semiconductor, Lumiled) and UA suppliers we have mentioned some negative
aspects of technology, which are responsible for low efficiency of the devices. We have shown experimentally that non-uniform
current distribution (current crowding) followed light crowding and large temperature gradients inside a structure, is
responsible for low LED performance and their dynamic and static degradation. It was proved that performance and stability of
LEDs could be remarkably improved provided more attention is paid to electrical efficiency of devices. The details and
recommendations on how to improve LED technology was proposed.

Ingexkc YIK: 621.38.01, 621:382

Kopu TemarnuHux pyopuk HTI: 47.03
6. HaykoBo-TexHiyHa npoayKkuis (HTII)

HTII 1

HaszBa npoaykuii (ykp): MeToz BUMipIOBaHHS Ta CIIOCI6 0GpOOKM Pe3yJbTaTiB TeCTYBAHHS IPOCTOPOBOTO (IBOBUMIiPHOIO)

MIKPOPO3IIOAiNy CBITJIOBUIIPOMIHIOBAHHS i TEMIIEPATYPU MOTYKHUX CBITJIOLIOIHUX CTPYKTYP B EKCTPEMAJILHUX

HasBa npoaykuii (aurJ): Method and apparatus for testing two-dimensional micro-distribution of light and heat in high-power



light emitting structures at extreme conditions
OuiKyBaHi pe3yJIbTaTH:
T'asmysp 3acToCcyBaHHS: CBITJIOTEXHiKa

Onuc npogykuii (ykp): TecT-cucrema 1151 6€3KOHTAaKTHOTO IMHAMIYHOTO BUMIPIOBaHHS 3 BUCOKOIO YaCOBOIO i IIPOCTOPOBOIO
PO31iNbHOIO 3[IaTHICTIO BUTIPOMIHIOBAJIbHUX i TEIJIOBUX MTapaMEeTPiB IOTYKHUX CBITJIOi0liB B EKCTPEMAJILHAX YMOBAxX
HaBaHTakeHHs. CKJIai0Bi KOMIIOHEHTH TecT-cucTeMu: A) TernsoBi3iiiH1i KOMIIJIEKC OCHOBHHUMU €JIeMEHTOM SIKOTO € [IBi
TEIJIOBI3iMHI KaMepU 3 Aiala30HOM YyTJIMBOCTI 3-5 MKM i 8-12 MKM NoeHaHi 3 iHPppayepBOHUM MIKPOCKOIIOM i TporpaMHUM
KOMII'IOTEPOM JIJIs1 aBTOMATUYHOI 06pOOKY pe3ysbTaTiB. Komiiekc 3a6esnedye BUMipIOBaHHS TeMIlepaTypu 3 To4HicTio 1o 0.1 0C,
IIPOCTOPOBOIO PO3IiIBHOO 31aTHICTIO <20 MKM, YaCOBOIO PO3/IiJIbHOIO 3aTHICTIO <20 MKCeK. B) ABromMaTH30BaHUiA
BUMIDPIOBaJIbHUI KOMILJIEKC Ha 6a3i ontudHoro mikpockorry i CCD kamepu 17151 BUMipIOBaHHSI i KOMIT'IOTEPHOI 06POOKH
MiKpOPO3MO/isly IOTY>KHOCTI CBiTJIa BUAMMOTO Jiana3oHy. ClIeKTpaJbHUAN Jiana30H YyTIMBOCTI KoMIuiekcy 380-1000 HM,
IIPOCTOPOBA PO3JiNbHA <5 MKM, po3Mip neperssny Bizeo 800x600, 1024x768, 1280x1024, 1600x1200,2048x1536, uytausicts 0,90

v/lux.sec mpu 550 HM, akTUBHMH Fiana3oH 70 dB, Koo 3

ConianbHO-eKOHOMiIYHa cipsimoBaHicTs HTII:

Crapis 3aBepmenocti HTII: ExciepuMeHTaIbHUIN (MAaKETHUIL 3pa30K)

Bruposagskenns HTII: He BnposamkeHo

Crpoxu BrnpoBagyKeHHs: 2013

Bupo6Huk npoaykuii: IOH HAH Y

CnoskuBavi npogykuii: IODH HAH'Y

IlepcnexkTuBHI puHKH: YKpaiHa

IpaBa iHTe/IEKTyaIbHOI BjIacHOCTI: [T0aHO 3asBKy Ha BUa4y OXOPOHHOTO JOKYMEHTY

®opmu Ta ymoBH nepepaui npozykuii: CriisibHi HIJIKP
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