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SUMMARY

Extensive researches have been conducted in recent years to use metal oxides that
have high dielectric constants which should satisfy stringent requirements such as
high breakdown voltage, low leakage current, high thermal stability . The metal
oxides performed successful applications in our time which became replacement for
(SiO,) .

The properties of thin films of rare earth oxide, yttrium oxide Y,0O, were studied.

thin films of Y,0, were deposited on quarts and silicon Si(111) substrates , by

electron-beam evaporation under pressure 10° mbar at room temperature using
Edward Auto306 .

The structural properties of Y,0, thin films were studied by X- ray diffraction
(XRD) and resulted to these facts :

Y,0,Thin films which deposited at room temperature onto quarts substrates were
found to be amorphous Fig (4-1-a) .

The above thin films which annealed at temperature between (500)°C up to
(900) “C were found to be still amorphous , fig (4-1-b).

The X-ray diffraction spectra showed that crystallization began at (900)°C , Fig (4-
1-c) , and increased with increasing annealing temperature, the spectrum intensity
peaks , increased at temperature (1000)°C , Fig (4-1-d) .

The deposited thin films of Y,0, on silicon Si (111) substrates start crystallization at

room temperature with cubic crystal structural a (c-type) and take the preferred
orientation (222) , (440) , Fig (4-3-a) . The crystallization structural improved when
annealed , and the best crystallization was at (900) °C for 10 min , Fig (4-3) .

Optical studies of Y,0, thin films , Revealed :



They have high optical transmittance in visible and infrared regions , where the
average value was about (85%) , and the reflectance average value (15%) as shown in
fig (5-4) , and there is an optical absorption in the ultraviolet region near the visible
region , which correspond to a large energy gap (6.1)ev for Y,0, amorphous thin
films , Fig (5-5) . Fig (5-7) and (5-8) indicate a general low transmittance , and to a
displacement if absorption edge toward the wavelengths , for crystalline films long
which annealed at (900)°C, (1000)°C respectively , and the effect appeared on the
wide energy gap which decreases by transition from the amorphous phase to the
crystalline phase . when the crystal structure of films improve , the value of the
energy gap approach the value of the crystalline films (5.7)ev , Fig (5-9) , which
could be due to the regular atoms of the certain crystalline structure and that made
the transition of the electrons in the energy structure from the valence band to the
conductivity band easier and that appeared as a decrease in the energy gap .

The optical behavior of the Y,0, crystalline films were deposited on silicon Si (111)

substrates and studied through the measurement of reflections spectrum (R) , fig (5-
10-a-b-c) .The absorption edge which is related to the energy gap displace toward the
shorter wavelengths when we increased the annealing temperature , because the
reflections is decreasing in both visible and infrared regions of the Y,0, crystalline

films , so we can use these films as antireflective coatings in the solar cells .When
Y,0, films start crystallization at room temperature the energy gap is(5) eV , fig (5-12-
a) , at higher temperature annealing reached (5.2)ev at (600)°C, fig (5-12-b) , and
(5.4)eV at (900)°C , fig (5-12-c) . The change of the energy gap is likely to be due to
the crystalline defects may be formed by oxygen when Y,0, films deposited . these

defects can be exist as levels in the energy gap , when annealing these films the
energy states remove and the energy gap increase which is passed by excited
electron from the valence band to the conductivity band .

We calculated the complex dielectric function of Y,0, films through determining

the optical constants n and K of the films which were deposited on quarts and silicon
Si (111) substrates ,after doing the ellipsometric measurement on these films and

analyzing the results on the ancon program . These results should be identical to the
(o) and (B) curves of Y,0, films .

Y,0, compound , as expectant , is transparent insulator material has exemplary
refractive index (1.9) of films which were deposited on quarts substrates before and
after annealing in both visible and infrared regions , and the extinction coefficient is
very small in both regions , fig (5-14) . while the refractive index is (1.7) of Y,0, films
which were deposited on silicon Si (111) substrates before annealing , fig (5-17) , after
annealing increased to (1.9) in both visible and infrared regions , fig (5-17) .When we



calculated the real and imaginative parts of the complex dielectric function €; and

€, , we observed that there is congruent in the change between ( €7 and n ), (

Eyand Kk ).

We studied the dispersion n=f(4) in yttrium oxide Y,0, through Cauchy
Relationship and we note the normal dispersion in the transparent insulates out the
absorption edge and in regions of starting absorption . The dispersion was satisfied in
the deposited films on quarts and silicon Si(111) substrates , and we found the

congruent between the experimental and theoretical results out absorption region and
regions of starting absorption .



