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1. AKycTUKO-eMICIHMI HepyHHIBHUI KOHTPOJb npoleciB gerpagaanii InGaN /GaN cBiTI0BUIPOMiHIOBaJIbHUX Ai0fIiB

2. Acoustic emission nondestructive control of degradation processes of the InGaN /GaN light - emitting diodes

Pedepar:

1. lucepralist npUcBsY€Ha aKyCTUKO-eMiCiliHOMY HEpPYHHIBHOMY KOHTPOJIIO IIpoleciB nerpagauii Inl-xGaxN /GaN
CBITJIOBUIIPOMiHIOBJIbHUX J1i0f1iB. Ha OCHOBI MeTOAy aKyCTHYHOI eMicii po3p06JIeHO CrIoci6 TOKPOKOBOTrO
MigBUIIEHHS CTPYMOBOTO HaBaHTaKeHHA GaP CBITIIOBUIIPOMIHIOIOYOI CTPYKTYPH, KW BUKJIMKAE MiHIMaJIbHI
[IepEeTBOPEHHSI B CUCTEMI IPOTSIKHUX AedeKTiB 32 paxXyHOK aKTHBAllil BHYTPIIIHIX TEPMOMEXaHIYHUX HAMIPYT
iHIYKOBaHUX CTPYMOM [I€BHMMHU TOPLISIMU T BUKJIMKAHOTO BHYTPIIIHIMU Ae(opMallisiMi IEPEHOCY TOUYKOBUX
IedeKTiB. 3allpoNIOHOBaHO MoZeb axepes AE HaHOPO3MipHOI HaliBIPOBiIHNKOBOI CBITJIOBUIIPOMIHIOIOUYO]
CTPYKTypH IIpH NPOTIKaHHI IIPSIMOTO CTPyMY B PaMKax sIKOi, Kopessitiist curnasis AE ta ¢aykryanii i merpapais
KBAaHTOBOT'O BUXOly CIIPUYMHEHA BUHUKHEHHSM, HAKOIIMYEHHM Ta PejlaKCcalli€lo BHYTPIlIHIX TEPMOMEXAHIYHUAX
HaMpyr, P4 LIbOMY aKTMBHUM JiXepesioM AE e eslemeHT 36araueHul infiem. Po3apo6sieHo croci6é BU3HaYeHHs
MiCLIe3HaxO[KEHHSI aKTUBHUX JiKepes1 akycTudHoi emicii InGaN /GaN /Al203 cBiT/10BUIIPOMIHIOIOUNX CTPYKTYP 32

CIIJIECKOM YM 3aTyXaHHSIM eJIeKTpostoMiHecLeHIii. Po3po6yieHo MeTo ] HeaKTHBHOIO TeCTYBaHHS CBITJIOZiOiB Ta



MakeT IIpUajy, SIKAil peasisye JaHui CIoci6 nepeBipKy B IPUCTPOSIX MifBUIEHO] BinnosigasbHOCTi. OCHOBHOIO
[IepEBarol0 METOAY € BiICYTHICTb CBIiY€HHS €JIEMEHTIB HAaBAaHTQKE€HHS IPY iX MEPEBIpLyi, 110 peani3yeTbCs
TECTYBaHHSIM JIBOX 3HaYE€Hb BOJIbT-aMIIEPHOI XapaKTEPUCTUKH, IS IKUX € HEJJOCTaTHbOIO €HEPTisl 11 30yIKEHHS
MIXX30HHUX [TepexoiiB. BusiBJieHO NpUYnHy, BUJ Ta MEXaHi3M BiIMOBU 3a pe3yJbTaTamMy (OPCOBAHUX AOCIIIKEHD
(cTpymOBe HarpalloBaHHS i3 BJJACHUM PO3irpiBoM) IPOMUCIIOBUX CBITJIOAiOiB (BUTOTOBJIEHUX 32 IJIAHAPHOIO
TEXHOJIOTIEI0 B I10JIiIMEPHUX KOpITycax). BusiByieHo (B 3aJ1€5KHOCTI Bifl BEJIMYMHY HaBaHTAKEHHS) Taki BUJIA BUXOZY 3
Jlany: Ierpajalis CBiTJIOBUIIPOMIiHIOIOUO] CTPYKTYpHU (BHACJIOK reHepallii, HAKOIWYEHHS i [IEPEHOCY JiHIMHUX
Ie(EeKTiB), BilpUB CTPYMOIIiIBiHOI TPOBOJIOKY Bifj KOHTAKTHOI KYJIbKU (CIIPMYMHEHNY TEPMOLUK/IIOBAHHIM Ta
JIiHIAHUM PO3MIKUPEHHSIM CBITJIOBUPOMIiHIOIOHOi CTPYKTYPH), 3MiHA BUAY BUIIPOMiHIOBAHHS 3 €JIeKTPOIIOMiHeCLIeHITi
Ha ra3oBUM po3psz (IIpY LOCSITHEHHI II0J1iIMEPHUM KOPIIyCOM TeMIIepaTypy 6€30KCHUHOI TepMOJeCTPYKIii), 110

BaKJIMBO IIPY IIPOTHO3yBaHHI HaAitHOCTI MmaTpub ClI.

2. Dissertation is devoted to acoustic-emission non-destructive control of degradation processes of the Inl-
xGaxN/GaN light - emitting diodes. Based on the acoustic emission method the method of step-by-step increase
of the current loading of the light - emitting structures is developed, which is cause minimal transformations in
the system of the extended defects - due to activating of internal thermo-mechanical strains induced by the
current and caused internal deformations of transfer of point defects. It is proposed the model of AE sources of
nano-sized semiconductor light - emitting structure at flowing of direct current within the framework of which,
correlation of AE signals and fluctuations and degradation of quantum yield is caused by the origin, accumulation
and relaxation of internal thermo-mechanical strains. Here the AE active source is an indium enriched element.
The method of determination of location of AE active sources of the InGaN /GaN /AI203 of the light - emitting
structures is developed on a flash or fading of electroluminescence. The method of the non-active testing of light-
emitting diodes and model of device, which will realize this method of verification in the devices of enhanceable
responsibility, is developed. The basic advantage of method is absence of luminescence of tested elements at
verification. It's realized by testing of two points of current-voltage characteristic, for which is insufficient energy
for excitation of interband transitions. Revealed the reason, kind and mechanism of breakdown, as a result of the
forced regimes (functioning at own warming-up conditions) of the industrial light-emitting diodes, produced due
to planar technology in the polymer package. Depending on the loading value found out such breakdown kind:
degradation of light-emitting structure (as a result of generation, accumulation and transfer of the linear defects),
tearing away of the whiskers from a contact microball, caused by the thermo-cycled and linear expansion of light -
emitting structure, change of radiation type from electroluminescence on a gas- discharge (at achievement of
temperature of non oxidation thermodestruction of the polymer package), that is important at reliability
prognostication of LED matrices.
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