S PD[;PORLI

VYSKUMU AVYVOIA

Formular ZK - Zaverec¢na karta projektu

Riesitel’: Ing. Jozef Novak, DrSc

Evidencné Cislo projektu: APVT-51-050602

Nazov projektu:

Epitaxné heteros truktury pre luminiscené né diédy s vysokou svietivost ou pripravené na

zédklade substratov GaP

Na ktorych pracoviskach bol
projekt rieSeny:

Elektrotechnicky istav SAV, Bratislava

Medzinarodné Laserové centrum Bratislava

Ktoré zahrani¢né pracoviska
spolupracovali pri rieSeni
(nazov, $tat):

Udelené patenty alebo podané
patentové prihlasky, vynalezy
alebo uzitkové vzory
vychadzajice z vysledkov
projektu:

Publikacie (knihy, ¢lanky,
prednasky, spravy a pod.)
zhriiujuce vysledky projektu
(uved’te i publikacie prijaté
do tlace alebo pripravované):

Uvddzajte maximdlne pit’
najvyznamnejsSich publikacii.

Novak J, Hasenohrl S., Kudela R., Kucera M.: Growth and characterisation of In,Ga,_ P layers
with composition close to crossover from direct to indirect band gap. J. of Crystal Growth 275
(2005) 1-2 pp. e1287-¢1292

Novak J., Hasenohrl S., Véavra 1., Kucera M.: Spinodal-like decomposition of InGaP
epitaxial layers grown on GaP substrates, Appl. Surf. Sci. 252 (2006) 4178-4184

A. Vincze, A. Satka, L. Peternai, J. Kovac, S. Hasenohrl, M. Vesely: SIMS and SEM
analysis of In ,,AlyGa,P LED structure grown on In,Ga, P graded buffer (Applied Surface
Science, accepted)

Novak J. Hasenohrll,S. M. Kuéeral, P. gtrichovanecl, J. Kovécz, A. Vincze’ : Photoluminescence
and TEM characterization of (Al,Ga 1.y ), In,P layers grown on graded buffers, Physica Status
Solidi, (accepted)

D. Gregusova*, M. Kucera, S. Hasenohrl, 1. Véavra, P. Strichovanec, J. Novak: Impact of growth
conditions on the spatial non-uniformities of composition in InGaP epitaxial layers. Physica Status
Solidi, (accepted)

V ¢om vidite uplatnenie
vysledkov tohto projektu:

-vysledky projektu umoznili nase zapojenie do Programu EUREKA
-vysledky umoznili vstup do aplikaéného projektu navrhnutého firmou Phostec sro, Zarnovica

Podpisom zaverec¢nej karty rieSitel’ vyjadruje svoj stihlas ku zverejneniu idajov v nej uvedenych.

Podpis riesitela: .........

| D ;111111 L




Charakteristika vysledkov
| Evidenéné &islo:  APVT-51-050602 |

Suhrn vysledkov rieSenia projektu a naplnenia cielov projektu (max. 20 riadkov) - slovensky:

V ramci projektu bol navrhnuty a overeny systém gradovaného buffrea pozostavajiiceho z In,Ga P epitaxnych vrstiev
pripravenych na substrate GaP. Tento gradovany buffer moéze sluzit ako opticky priehladny substrat pre
optoelektronické suciastky, napr. elektroluminiscen¢né diddy. Nasli sme a optimalizovali sme rastové podmienky
potrebné rast systému In,Ga_[P vrstiev s meniacim sa zlozenim-hodnotou moldrneho zlomku InP - xy,. Struktiry
s cielovym zlozenim x;, =0,33 a 0,27 boli pripravené s pouzitim rychlosti gradovania 10% xy, /um and 5% xp, /pum.
Pouzili sme rozdielne kroky gradovania medzi dvomi naslednymi vrstvami (1% xy, and 3%x;, ) a rézne hrabky vrstiev
buffera (100, 200 a 300 nm). Gradované buffre boli pouzité na pripravu Struktir pre elektroluminiscencné diody
s vysokou svietivostou (High Brightness LED) pracujucimi v oranzovej, zltej a zelenej Casti spektra. Charakterizacia
pripravenych LED Struktur ukézala, ze vyvinuté gradované buffre su plne kompatibilné s poziadavkami, ktoré st na
takyto bufer kladen¢ HBLED technoldgiou (transparentny substrat, zanedbatel'ny nérast poctu dislokacii oproti hodnote
EPD v substrate, kompatibilna technologia atd’.) Stibezne s rieSenim hlavnych otazok sme vyriesili aj niektoré dalSie
problémy, napr. sposoby potlacenia spinodalnej dekompozicie, navrh novej filozofie gradovaného buffera zaloyzene;
na optimalizacii rychlosti sklzu prenikajucich misfit dislokacii, vztah medzi rastovou rychlostou, V/III pomerom a
dekompoziciou ternaru InGaP.

Suhrn vysledkov rieSenia projektu a naplnenia ciel’ov projektu (max. 20 riadkov) - anglicky:

Graded In,Ga_ P buffer layers were grown on GaP substrate in order to prepare optically transparent substrate for
optoelectronic structures. In this summary we present results from the optimization of the growth process. We found
different optimal growth conditions for GaP buffer layer growth and subsequent deposition of In,Ga P layers with
graded value of xy,. Structures with final composition x, = 0.33 and 0.27 were prepared using grading rates of 10% x,
/um and 5% xy, /um. The buffer structures were step graded with the compositional step between two adjacent layers
1% X1, and 3%xy, and the step width of 100, 200 and 300 nm. Graded buffers were used for preparation of High
Brightness LED structures working in orange, yellow nad green part of spectra. Characterization of LED structures
have shown that graded buffers based of GaP substrates technology are fully compatible with special requests that are
needed for preparation of High Brightness LED (transparent substrate, negligible increase of dislocation density in
comparison to EPD on substrates, compatible technology, etc.).

Parallel to the main stream of project, the some aditional scientific problems were solve. It means especially a problem
of spinodal-like decomposition, design of the fully new philosophy of graded buffers based on optimization of gliding
rate of threading dislocations and relation between growth rate, V/III ratio and decomposition of the ternary InGaP.
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