
Anexa I

Rezumatul activitifii qi a rezultatelor ob{inute in proiect in anut 202ii

Cifrul prttiectului 25.80012.5007.88SE _
Denumiren Proiectu,lui Celule solare tandem in baza heteroionctiunilor CuOz
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Ctracterizarea filmelor sub{iri de CuO qi CuzO ob{inute prin metode fizico-chimice
Aoest studiu comparzLtiv analizeazd proprietdlile morfologice, de umectabilitate, electrice gi

structuralt: ale filmelor subliri de CuO gi CurO oblinute prin doud metode distincte: pirolizd prin
pulverizare (spray p'yrolysis) 9i magnetron sputtering urmat de tratament termic. Scopul cercetdrii
este de il evidenJizr influerr{a parametrilor tehnologici asupra performan{elor func}ionale ale
straturilor, cu poten{ial de aplicare in celule solare, senzori gi dispozitive optoelectronice.

Filme de CuO - Metoda spray pyrolysis

Filmele subliri de CuO au fost depuse la intervale de timp variabile (5-15 minute). Analizele
AFM (10 x 10 pm) au evidenLfiat o crestere progresivS arugozitilgii suprafelei (RMS) de la 10,32 nm
Ia 15,26 nLm, sugerAnd o dezvoltare granulard accentuatd, afilmului odatd cu cresterea timpului de
depunere.

Testele de urnectabilitate au ardtat o cre$tere a unghiului de contact de la t08. la 118..
indicdnd o,tendinld spre un compoftament mai hidrofob pe mdsurd ce grosimea stratului cregte.
Catacterizarea electricd (curbe I-V) a ardtat o cregtere a curentului odatd cu prelungire,a timpului de
depunere, corelatd ct"t o sc6dere a rezistenlei specifice, conform graficului ,,Dependenfa rezistenlei
de grosimea filmului la 4 Y". Aceste rezultate confirmd imbundtSlirea conductivitatii electrice a
filmelor de CuO pe nrdsurd cer grosirnea cregte.

Filme de (luzO -- Me,toda magnetron * tratament termic

Filmele subliri de CuzO au fost oblinute prin RF magnetron sputtering, urmat de tratament
termic la z[00'C. Imaginile AFM 3D (5 x 5 pm) au evidenliat varialii semnificative ale rugozitalii,
cu valori cuprinse inl.re 5,3 nm gi 56 nm, indic6nd o transformare structurald pronunfatd indusd de
tratamentul termic.

Mdsuratorile unghiului de contact au ardtat o crestere de la l02 la 125o,, sugerAnd o
imbundtdJire a caracte:rului hidrofob dupa tratamentul termic.
Spectroscc,pia Raman a confirmat prezen\a fazei CuzO printr-un vdrf distinct la 218 c;m-'. Analiza
XRD a evidenJiat o structurd cristalind bine definit[, cu maxime de difractie caracteristi,ce CuzO.

Concluzii
Ambele rrLetode de ,lepunere conduc la formarea unor filme subliri cu proprietdli funclionale
relevante. Filmele de CuO prezintd o evolufie clarl a parametrilor electrici in funclie de timpul de
depunere, 1n timp ce filmele de CuzO tratate termic prezintdmodificdri semnificative ale morfologiei
gi umectabilit6lii. Rezultatele oblinute suslin potenlialul acestor materiale pentru aplicalii in
electronic5, tehnologiri de deteofie gi suprafele optoelectronice.
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Characterization of CuO and CuzO Thin Films Obtained by Physicochemical Methods

This comparative sturdy examines the morphological, wettability, electri cal, andstructural properties
of CuO and CurO 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 applicutions in solar
cells, sensors, and optoelectronic devices.

CuO Filnns - Spray Pyrolysis Method

CUO thin films were deposited at variable time intervals (5-15 minutes). AFM measurements (10 x
l0 pm) revealed a progressive increase in surface roughness (RMS) from I 0.32 nmto 15.26 nm,
indicating a pronounced granular growth with increasing deposition time.

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

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

curo Filrns - Magnetron sputtering Followed by Heat Treatment

CuzO thin films were prepared by RF magnetron sputtering and subsequently heat-treated at 400.C.
AFM 3D images (5 x 5 pm) displayed substantial variations in surface roughness, ranging from 5.3
nm to 56 rtm, indicating a significant structural transformation induced by the thermal treatment.
Contact artgle measurements showed an increase from 102o to l25",reflecting enhance,C
hydrophotricity after heat treatment.

Raman spr:ctroscopy oonfirmed the formation of the CuzO phase through the characteristic peak at
218 cm-'. XRD analysis further demonstrated a well-defined crystalline structure, with diffraction
peaks consiistent with CuzO.

Conclusions

Both deposition techniques successfully produced thin films with relevant functional prroperties.
CuO films exhibited a clear evolution in electrical behavior as a function of deposition time,
whereas he:at-treated CuzO films showed substantial changes in morphology and wettability. These
results support the suitability of CuO and CurO thin films for applications in electronics, sensing
technol ls, and optoelectronic surfaces.
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