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Zinka oksids (ZnO) ir pusvaditaju materials, kas, pateicoties platai aizliegtai zonai
(3.37 eV) un lielai eksitona saites energijai (60 meV) pie istabas temperatiiras, ir
piemérots izmantoSanai optoelektroniskam iericem UV spektrala rajona. Lielakais
izaicindjums ir saistits ar kvalitativu un stabilu ZnO plano kartinu izveidoSanu,
izmantojot razosanai piemérotas atras lielformata nogulsné$anas metodes, tadas ka
magnetronu izsmidzinasana.

Saja darba ZnO planas kartinas tika audzétas uz kauséta kvarca (SiO2) pamatném,
izmantojot reaktivo DC magnetrona izsmidzinasanas metodi, ar noliiku noskaidrot
optimalo nogulsn&Sanas temperatiru. Tika pétitas optiskas 1pasibas ZnO planam
kartinam, kas audzgetas pie 400, 550 un 750 °C temperatiiram, p&tot fotoluminiscenci
(PL), kas ir atkariga no temperatiiras (3-300 K) un ierosmes jaudas (80-700 kW/cm2).
Novérotas PL 1pasibas tiek izskaidrotas ar ladinu nes€ju dinamikas dazadiem
procesiem ZnO planajas kartinas. Piem@ram, Saurd josla augstako energiju rajona
rodas pateicoties eksitona optiskajam parejam ZnO epitaksialaja kartina, bet PL joslas
zemako energiju rajona ir saistitas vai nu ar piemaisijumiem saistito ZnO eksitonu
un/vai ar dzilu defektu stavoklu aizliegtaja zona. Aktivacijas energija, Varshni
parametri un eksitona saites energija ZnO planas kartinas tiek aprékinata, nemot véra
optiskas aizliegtas zonas energiju, kas iegiita no absorbcijas spektriem.
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Zinc oxide (ZnO) is an attractive semiconductor material for near-ultraviolet (UV)
optoelectronic devices, owing to the wide bandgap (3.37 eV) and high exciton binding
energy (60 meV) at room temperature. However, it is still challenging to achieve a
high-quality and stable ZnO thin films using a fast, large-scale and industry-ready
deposition techniques, such as magnetron sputtering.

In this work, ZnO thin films were grown on fused-quartz (SiO2) substrate using a
reactive DC magnetron sputtering method, aiming to derive the optimal deposition
temperature. Optical properties of ZnO thin films, grown at 400, 550 and 750 °C
temperature are investigated using temperature- (3-300 K) and excitation- (80-700
kW/cm?) dependent photoluminescence (PL) spectroscopy.

The PL features observed are attributed to different processes of carrier dynamics in
the ZnO thin film structures studied. In particular, the sharp high-energy feature is due
to near-band-edge optical emission from ZnO epitaxial layer, while low-energy PL
bands are related either to impurity-bound ZnO exciton and/or to the presence of deep
defect states within a band gap of ZnO. Furthermore, activation energy, Varshni
parameters and exciton binding energy in ZnO thin films are calculated taking into
account the optical bandgap energy derived from absorption spectra.
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