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Abstract Bi; ,;La; ,sTi; O, ( BLT) ferroelectric thin films ( < 100nm) were deposited on Pi/Ti/Si0,/Si substrates using
chemical solution methods. The ultraviolet-visible ellipsometric spectra of the BLT thin films have been investigated in the
photon energy range of 2 ~4.5eV. Based on the classical optical functions of the dielectrics and five-phase structure model ,
the optical constants of the BLT thin films in the transparent and absorption region, the surface roughness, the thicknesses
of the BLT thin films and the interface layer between the films and substrates were simultaneously obtained by the fitting.
The dispersion of the refractive index in the transparent region fitted well to a single-term Sellmeier relation. Finally, a
3.96ev direct band gap of the Bi, ,;La, ,;Ti, 0, thin films was obtained employing Tauec’ s principle.

Key words Bi, ,;La; ,;Ti;0,,, ellipsometric spectra, optical constants, band gap energy.
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Fig.1 XRD spectrum of the BLT thin films annealed at
675C
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Fig.2 Schematic diagram of the layer structure of the
BLT thin films on Pt/Ti/Si0,/Si substrates and related

fitting parameters used in the fitting calculation
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Fig.3  Experimental and fitted pseudedielectric funcitions at the incidence angles of (a)65° and (b) 70° of the BLT thin

films
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Fig. 4 Spectra of the refractive index n{ E) and the ex-
tinction coefficient k( E} vs. photon energy of the BLT
thin films
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Fig.5 The single electronic oscillator model fit for the
BLT thin fims
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Table 1 The fitted values of the dispersion model parameters and the thickness for the BLT thin films

S n, E, (eV) A B(eV)
Bi; 55 Lag s Ti; 0,5 1.965 £0.0140 2.577 £0.039 0.128 +0.009 8.520 £0.003
C(eV?) d,(nm) d;(nm) d;(nm)
18.408 +0.013 19.330 +1.098 52.007 £1.382 1.340 £0. 186
f (%) o
21.310 £0.602 2.241

o {HB/MRTRIE BRI
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of the BLT thin films near the absorption edges
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