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Types of TCO
doping TCO
intrinsic TCO
n-type pP-type

CdO, SnO2z2,7Z2 NO, I[n20s3, | ZnO: B, Al, In, Ga, Si, CuMO:z M = Al, Ga, Sr, and
Ga203 Sn, F, Cl Ln = lanthanides); in which
Y203, MgIn204,CdGaz04, Inz203: Sn, Ti1, Zr, F, Cl Cu acts as dopant
CdzSnO4, CdSn02 Zn25n0O4, SnOz: Sb, As, P, F, Cl Or M203: Cu
ZnSn03, Znz2ln20s5,ZnGaz204, CdSb20es.y In20sA: g
In4Sn3O12, GalnOs -ZnO: (Ga and Ny

(codoped).
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Summary :

Zinc oxide (ZnO) is a semiconductor from the family of transparent conductive
oxides (TCO) of the n-type with important physical properties, which makes it
the most widely used material in various fields such as: photoelectrons,
photoelectric cells ... etc. In this work we carried out two series of experiments. In
the first one we prepared thin layers (1-5-10-15) of ZnO with the same
concentration 0.1mol/l and other samples were prepared with different
concentrations(0.8-1.6-3.2)mol/l, But in the same layer on glass substrates, by
dissolving zinc nitrate Zn (NO3); in ethanol, by means of a paint immersion
technique in the pedagogical laboratory. The second one is considered as a
control, we prepared thin films of zinc oxide by changing the concentration of the
solution (0.15-0.1-0.2-0.8) mol / | on heated glass substrates (450C°) by
dissolving zinc nitrate in water by means of a pyrolysis spray technique in Thin
Slide Lab. Our work aims to study the effect of the concentration of elementary

solutions and the number of layers on various structural and optical properties.
The X-ray measurements showed that the prepared films had a compact
hexagonal structure and a preferential growth direction (002) of the samples,
Also, the grain size of 16.66 nm and the distortion 50% were calculated by the
Williamson Hall method and by means of a spark relationship, we found the grain
dimension of 0.3384nm.
Visible and ultraviolet measurements by recording the transmittance spectrum for
the range of wavelengths (200-1100) nm, showed that transmittance decreases
with increasing concentration and number of layers. In contrast, an increase in the
energy gap was found to range in the range of (3.18-3.45) eV, while Auerbach's

energy experienced a monotonic decrease.
The FTIR measurements showed the presence of energy absorption beams
returning to the Zn-O bonds at the range (400- 700) cm™ and that an increase in

both the concentration and the number of layers increase the absorption beams.



