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Caracterizarea filmelor subtiri de CuO si Cu20 obtinute prin metode fizico-chimice
Acest studiu comparativ analizeaza proprietitile morfologice, de umectabilitate, electrice si
structurale ale filmelor subtiri de CuO si Cuz0 obtinute prin doud metode distincte: piroliza prin
pulverizare (spray pyrolysis) si magnetron sputtering urmat de tratament termic. Scopul cercetirii
este de a evidentia influenta parametrilor tehnologici asupra performantelor functionale ale
straturilor, cu potential de aplicare in celule solare, senzori si dispozitive optoelectronice.

Filme de CuO — Metoda spray pyrolysis

Filmele subtiri de CuO au fost depuse la intervale de timp variabile (5-15 minute). Analizele
AFM (10 x 10 pm) au evidentiat o crestere progresiva a rugozititii suprafetei (RMS) de la 10,32 nm
la 15,26 nm, sugerand o dezvoltare granulari accentuati a filmului odati cu cresterea timpului de
depunere.

Testele de umectabilitate au aratat o crestere a unghiului de contact de la 108° la 118°,
indicénd o tendinta spre un comportament mai hidrofob pe masura ce grosimea stratului creste.
Caracterizarea electricd (curbe I-V) a ardtat o crestere a curentului odata cu prelungirea timpului de
depunere, corelatd cu o scadere a rezistentei specifice, conform graficului ,Dependenta rezistentei
de grosimea filmului la 4 V”. Aceste rezultate confirma imbunitatirea conductivitatii electrice a
filmelor de CuO pe masura ce grosimea creste.

Filme de Cu:0 — Metoda magnetron + tratament termic

Filmele subtiri de Cu20 au fost obtinute prin RF magnetron sputtering, urmat de tratament
termic la 400°C. Imaginile AFM 3D (5 x 5 pm) au evidentiat variatii semnificative ale rugozitatii,
cu valori cuprinse intre 5,3 nm si 56 nm, indicand o transformare structurald pronuntatd indusid de
tratamentul termic.

Masurétorile unghiului de contact au ardtat o crestere de la 102° la 125°, sugerand o
imbunitatire a caracterului hidrofob dupi tratamentul termic.

Spectroscopia Raman a confirmat prezenta fazei Cu20 printr-un varf distinct la 218 cm™. Analiza
XRD a evidentiat o structura cristalind bine definitd, cu maxime de difractie caracteristice Cu2O.

Concluzii
Ambele metode de depunere conduc la formarea unor filme subtiri cu proprietiti functionale
relevante. Filmele de CuO prezintd o evolutie clard a parametrilor electrici in functie de timpul de
depunere, in timp ce filmele de Cu2O tratate termic prezintd modificari semnificative ale morfologiei
si umectabilitatii. Rezultatele obtinute sustin potentialul acestor materiale pentru aplicatii in
electronica, tehnologii de detectie si suprafete optoelectronice.
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Characterization of CuO and Cu:0 Thin Films Obtained by Physicochemical Methods

This comparative study examines the morphological, wettability, electrical, and structural properties
of CuO and Cu:0 thin films fabricated using two distinct approaches: spray pyrolysis and
magnetron sputtering followed by thermal treatment. The objective is to assess how processing
parameters influence the functional performance of these layers, with potential applications in solar
cells, sensors, and optoelectronic devices.

CuO Films — Spray Pyrolysis Method

CuO thin films were deposited at variable time intervals (5-15 minutes). AFM measurements (10 x
10 pm) revealed a progressive increase in surface roughness (RMS) from 10.32 nm to 15.26 nm,
indicating a pronounced granular growth with increasing deposition time.

Wettability tests showed an increase in the contact angle from 108° to 118°, demonstrating a shift
toward greater hydrophobicity as the film thickness increased.

Electrical characterization (I-V curves) indicated a rise in current with longer deposition times,
correlated with a decrease in specific resistance, as illustrated in the graph “Resistance dependence
on film thickness at 4 V.” These findings confirm that the electrical conductivity of CuO films
improves as the thickness increases.

Cuz0 Films — Magnetron Sputtering Followed by Heat Treatment

Cu20 thin films were prepared by RF magnetron sputtering and subsequently heat-treated at 400°C.
AFM 3D images (5 x 5 um) displayed substantial variations in surface roughness, ranging from 5.3
nm to 56 nm, indicating a significant structural transformation induced by the thermal treatment.
Contact angle measurements showed an increase from 102° to 125°, reflecting enhanced
hydrophobicity after heat treatment.

Raman spectroscopy confirmed the formation of the Cu2O phase through the characteristic peak at
218 em™'. XRD analysis further demonstrated a well-defined crystalline structure, with diffraction
peaks consistent with Cu20.

Conclusions

Both deposition techniques successfully produced thin films with relevant functional properties.
CuO films exhibited a clear evolution in electrical behavior as a function of deposition time,
whereas heat-treated Cu20 films showed substantial changes in morphology and wettability. These
results support the suitability of CuO and Cu:0 thin films for applications in electronics, sensing
technologies, and optoelectronic surfaces.
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