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OPTICAL PROPERTIES OF PZT AMORPHOUS THIN FILMS
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Abstract ; The optical properties of PbZr, Ti,_ 0, (x =0.52) amorphous thin films on vitreous silica substrates by RF mag-
netron sputtering were investigated by UV ~ VIS ~ NIR transmittance measurement in the wavelength range of 200 ~
1100nm. Meanwhile, based on the structure of thin films on the transparent substrate and the transmittance relations of
multilayer structure, the fitting method with six fitting parameters was developed to calculate the optical constants. The opti-
cal constants of thin films in the wide wavelength range and the film thickness were obtained simultaneously. The maximum
values of the refractive index and extinction coefficient are 2. 68 and 0. 562, respectively. The film thickness by the fitting
is 318. 1nm. According to Tauc’s law, the direct band gap of the PZT amorphous thin film is found to be 3. 75eV. Finally,
the dispersion relation of the refractive index of the thin films is successfully interpreted by considering a single-oscillator

model.
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Fig. 1 Schematic diagram of the layer structure of the
PZT amorphous thin film on the vitreous silica substrates
and related optical parameters used in the fitting calcula-
tion of the optical constants
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Fig. 2 Transmission spectra of the uncoated vitreous
silica(circle dots) , and the PZT amorphous thin film on
the vitreous silica substrate ( solid dots), and the fitting
curve(solid line). Notations in legends: exp( experimen-

tal) and fit (fitting)
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Table 1 The fitted values of the dispersion model parame-
ters and the measured thickness

BR Ny E (V) 1 B(eV)

Pblrg 5alip 40y 2.164£0.003 1.539£0.005 0.291 £0.004 6.112 +0.010
CleN) d(nm) d,, (nim) s

12191 £0.055  318.1+0.2 316.8 0.0033
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Fig.3 Spectra of the refractive index n( £) and the ex-

tinction coefficient k( E') vs. photon energy of the PZT
amorphous thin films
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Fig. 4 Photon-energy-dependence of the absorption co-
efficient for the PZT amorphous thin films
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Table 2 A single-oscillator model dispersion parameters
for measured sample and samples from references
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Fig.5 Optical absorption coefficient vs. photon energy
of the PZT amorphous thin films near the absorption edge
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Fig.6 The single electronic oscillator model fit for the
PZT amorphous thin films. notations in legends; Exp
( experimental) and Fit (fitting)
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