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A Study on the Dielectric Properties of Ferroelectric Materials
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Abstract

It was investigated that the dielectric properties of ferroelectric materials using PZT-5A and PZT
thin films. PZT-5A was 20mm diameters, 0.7lmm, 0.51mm and 0.41mm thickness respectively and
having c-axis preferred orientation. Electrodes(Al) were deposited by evaporation method. PZT thin
film was deposited on Pt/SiO»/Si substrate by RF magnetron sputtering method, and annealed at
750TC with RTA. Dielectric constants were measured automatically by computer measuring system.
Dielectric constants were changed rapidly from 817 to 8388 in 0.4imm thickness PZT-54, 823 to 890
in 0.51lmm and 822 to 839 in 0.7lmm as the electric field grown. In the case of PZT thin film,
dielectric constants were changed from 724 to 1173 in 4500A thickness, 721 to 1204 in 5500A

thickness and 811 to 1407 in 7000A thickness.
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¥ 1. PZT &% 3 =2
Table 1. PZT Thin Film Sputtering Conditions

Sputtering System RF magnetron

Pbi1.00(Zro.53Ti0.47) O

Target .

(Purity: 99.9%)
Substrate Pt/Si02/Si
RF input power 50W, 80W, 100W
Sputtering gas 20sccm(Ar:Op= 18/2)
Substrate temperature | 300

Deposition rate 30A/min ~ 57A/min
[Target-substrate distance| 70mm

PZT-5A% c-%22 ¥F fY¥E AE 20mm9
AEE Fdstdeh. T4 PZT-5A9 FAE #7
041lmm, 05lmm, 07lmmZz APt A2
thermal evaporator& ©o]-€3te [29 219} o] W
% 3mm, 974 20mm, AIt4 3mmET LFnF
< F2 stk gty KRN g olny)

Substrate (Si02 Top Electrode (A1)

Bottom Electrode (Pt)

Substrate (Si)

39,1874 54 BHE 4% ARd T2
Fig. 1 Schematic diagram of Al/PZT/Pt/SiOz/Si
structure for electrical measurement.
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Fig. 2 Schematic diagram of PZT-5A for
electrical measurement.
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Fig. 3 System diagram for C-V measurement
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Fig .4 XRD patterns at the post annealing temper
-atures of as—grown, 550C, 650°C and 750C
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(a) dxd A, (b) 550TC, (c) 650T, (d) 750C.
Fig. 5 AFM microstructures of PZT thin films
annealed at (a) as grown, (b) 550T, (c)
650C and (d) 750C.
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Fig. 6 Variation of dielectric constant( &,) of the

Al/PZT/pt capacitors as a function of PZT
thin film thickness.
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