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Dielectric constant and loss of the substrates

The dielectric constant and loss of the STO and SLAO substrates were obtained by measurements
on interdigital electrodes deposited on the surfaces. The values were extracted by using the method
described in the main text. The results are shown in Figure S1. The dielectric constant of STO
varies between about 300 and 310 in the frequency range 1 kHz-1 MHz, while tan 6 is about 0.005,
very similar to the datasheet values given by the producer.

Also the measured dielectric constant of SLAO substrate is similar to the value given by the

producer.
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Figure S1. Dielectric constant and loss of substrates, measured with interdigital electrodes.
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Temperature dependence of SrTiO3 dielectric constant
STO is a quantum paraelectric with a very low transition temperature [1]. The variation of dielectric
constant with temperature was obtained from the Curie-Weiss law,
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where C is the Curie-Weiss constant and T is the critical temperature. For STO, C ~ 8x10* K and
¢ = 35 K were experimentally determined in Ref. [1]. The results obtained by employing Eq. (1)

are shown in Figure S2.
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Figure S2. Calculated temperature dependence of the STO substrate’s dielectric constant. The
displayed point represents the value measured at 1 kHz on STO substrate with interdigital

electrodes.
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Comparison with similar results reported on lead-free ferroelectric films
The dielectric constant and loss of the BCZT/STO film were compared with other results reported
in the literature for lead-free ferroelectric films obtained by different methods. The results are

shown in Table S1.

Table S1. Comparison with dielectric results reported in the literature on lead-free ferroelectric

films.

Film Deposition | Substrate | Thickness | Structure Dielectric |Tand |Ref

Composition | method (nm) constant

(300 K)

BCZT 45 PLD STO 175 Epitaxial 3150 0.008 |This
(001) oriented work

BCZT 50 PLD Pt/Si 600 Polycrystalline 1010 [2]
(111) oriented

BCZT 45 Sol-gel Pt/Si 400 Polycrystalline 444 0.027 |[3]
Random orient.

BCZT 50 Sol-gel Pt/Si 400 Polycrystalline 377 0.022 |[3]
Random orient.

BCZT 55 Sol-gel Pt/Si 400 Polycrystalline 462 0.028 |[3]
Random orient.

NBT-BT 6 Sol-gel Pt/Si 140 Polycrystalline 400 0.01 [4]
Random orient

NBT-BT 6 Sol-gel Pt/Si 300 Polycrystalline 850 0.05 [5]
Random orient

NBT-BT 6 PLD Pt/Si 450 Polycrystalline 1000 0.05 [6]
Random orient
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