A
h A Pv V Agentura na podporu vyskumu a vyvoja
Mytna 23, P.0.BOX 346, 814 99 Bratislava
A\ 4 /

Formular ZK - Zaverec¢na karta projektu

RieSitel: Ing. Jozef Matuska, CSc. Evidenéné ¢gislo projektu: APVV-0731-07

Nazov projektu: Epi-ready substraty VGF GaP(S) — unikatny vyrobok vo svetovom meritku

Na ktorych pracoviskach Phostec s.r.o., Zarnovica

bol projekt rieseny: Elektrotechnicky Ustav SAV, Bratislava

Ktoré zahranicné Skusky rezania ingotov VGF GaP — Themis, Rozfiov pod Radho$tém, CR
pracoviska Testovanie vzorovych VGF GaP polotovarov — UFP AV CR, VOD Turnov, CR

spolupracovali pri rieSeni

. ese. Skusky leStenia substratov VGF GaP — G&N Erlangen, Nemecko
(nazov, stat):

Udelené patenty alebo
podané patentové

prihlasky, vynalezy alebo
uzitkové vzory

vychadzajuce z vysledkov
projektu:

Publikacie (knihy, €lanky,
prednasky, spravy a pod.)
zhrnujuce vysledky

projektu
(uvedte i publikacie prijaté
do tlace):

Uvadzajte maximalne pat’

najvyznamnejSich

publikacii.

V ¢om vidite uplatnenie Vysledky projektu — technoldgia pripravy substratov VGF GaP a technologicky uzol pre
vysledkov projektu: pestovanie VGF GaP krystalov o priemere @ 100 mm — budu plne vyuZzité v pripravovanej

vyrobe tychto produktov vo firme Phostec
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Charakteristika vysledkov

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

Projekt pocas rieSenia bol zamerany na dosiahnutie tychto cielov;

1) vyskum distriblcie siry ako dopantu v tavenine GaP pri metdde VGF a sledovanie jej zavislosti na
podmienkach procesu,

2) vyvoj technologie pestovania monokrystalov VGF GaP dopovanych sirou o priemere @ 50 mm a @ 75 mm,

3) vyskum procesov prebiehajucich na povrchu substratu VGF GaP pocas jednotlivych faz jeho vyroby
a charakteristika povrchu substratu,

4) na zaklade ziskanych poznatkov vyvoj technolégie leStenia a balenia substratov VGF GaP, aby ich povrch
dosiahol kvalitu epi-ready v zmysle definicie uvedenej v zadani projektu.

Ked porovhavame tieto ciele s dosiahnutymi vysledkami, mézZzeme konstatovat, Ze ciele projektu sa podarilo
spinit, pricom niektoré z nich by si vyzadovali eSte pokracovanie vyskumnej €innosti - ako napr. ciel €. 1, a iné - ciel €.
2, €. 4 - naopak boli prekro¢ené. Spoluriesitelia na zaklade realizovaného vyskumu a vyvoja v oblasti pestovania
krystalov VGF GaP az o priemere & 100 mm, vyroby substratov VGF GaP, a stavby suvisiacich zariadeni, dospeli
k dosiahnutiu hlavného ciela, ktorym je uvedeny ciel €. 4 - vyvoj technoldgie lestenia a balenia substratov VGF GaP,
aby ich povrch dosiahol kvalitu epi-ready.

Za hlavny prinos projektu mézeme povazovat zvladnutie technolégie vyroby VGF GaP substratov
a vybudovanie skusobnej linky na ich vyrobu vo firme Phostec. Aj ked tato linka nie je kompletnd, a niektoré
technologické operacie bolo potrebné riesit v externej kooperacii, da sa jej vytvorenie povazovat za Uspech, pretoze sa
jedna o narocné zariadenia a technoldgie, ktoré su unikatne i v ramci EU.

Za hlavné vystupy projektu mézeme povazovat lapovany VGF GaP material pre potreby vyroby IC optickych
prvkov, a lestené VGF GaP substraty pre vyrobu optoelektronickych prvkov, a to najma LED diéd.

Suhrn vysledkov rieSenia projektu a naplnenia cielfov projektu (max. 20 riadkov) - anglicky:

During the project duration the realized activities have been oriented on the fulfillment of these goals:

1) research of distribution of element S as dopant in GaP melt and tracing its dependency on process conditions,

2) development of growth technology of VGF GaP single crystals doped with sulfur with diameter @ 50 mm and &
75 mm,

3) research of processes running on the surface of VGF GaP substrate during individual phases of its
manufacturing, and characterization of substrate surface,

4) based on acquired knowledge development of technology of polishing and packing of VGF GaP substrates
oriented towards the achievement of epi-ready surface quality in the sense of definition described in the project
proposal.

When we compare these goals with reached results, we can point out, that the project goals were fulfilled, although
some of them - as for example the goal Nr. 1 - would need still continuation of research activity, and other goals - as Nr.
2 and Nr. 4, were fulfilled beyond the planned extent. The project partners based on realized research and development
activities in the VGF GaP single crystal growth up to crystal diameter @ 100 mm, in the manufacturing of VGF GaP
substrates, and in the development of needed equipment, have come to fulfillment of the main goal, which is technology
of polishing and packing of VGF GaP substrates with epi-ready surface quality.

As main project gain we can consider development of technology for manufacturing of VGF GaP substrates and
installation of trial line for substrates manufacturing in the Phostec. Although this line is presently incomplete, and some
technological operations have to be solved in the external cooperation, we can highly evaluate the creation of this line
while this technology and equipment is very challenging even in the EU scale.

As for main project results we can define the lapped VGF GaP material for manufacturing of IR optical elements, and
polished VGF GaP substrates for the manufacturing of optoelectronics devices especially the LED diodes.

Podpisom zaverec€nej karty rieSitel' vyjadruje svoj suhlas so zverejnenim udajov v nej uvedenych.
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