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Crystallization and Ferroelectric Properties of Sr,(Nb,Ta),0,
Thin Films Prepared by Chemical Solution Deposition Processes
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Abstract

The compounds of Sr;Nb,O, (SNO) system is suitable for use as the ferroelectric gate field effect tran-
sistor, because of their low relative permittivity, low coercive field and high heat resistance. In this
study, ferroelectric Sr,(Nb,Ta);0; (SNTO) thin films were prepared by chemical solution deposition
processes, Sol-gel or MOD derived stock solutions were spin-coated onto either Pt/Ti/SiO,/Si(100) or
Pt/TiO,/Si0,/Si(100) substrate. After multiple coating/baking steps, dried thin films were annealed for
crystallization at 800~1050C in oxygen. XRD and SEM analyses revealed that the crystallization tem-
perature by sol-gel process can be lowered to 950C which is at least 50C lower than that by MOD
process, if Pt/Ti/Si0,/Si(100) substrate was used. The use of Pt/TiO,/Si0,/Si(100) substrate further
. lowered it to 850°C. - Leakage current and relative permittivity (¢,) values were about 107~10%A/ad, and
' 34 respectwely ‘Polarization hysteresis loops were. not saturated regardless of solution preparation meth-
ods and annealing temperatures. Remanent polarization (2P,) and coercive field (E.) values were 0.7~
1.9#C/cd, and 15~22 kV/cm, respectively, when +5V pulse was applied,

Key Words(ZER280{) : Thin film, Ferroelectric gate field effect transistor, Sr(Nb,Ta),0, Ferroelectric,
Chemical solution deposition .
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Table 1. Properties of SNO-family ferro-
electric single crystals

SNO STO
Crystal Orth. Orth. -
. system (Caezr) (Coe)
Lattice a = 3.933 a = 3.937
parameter | b = 26.726 | b = 27:198 | --
(A) - | e¢=5683 | c=5692"
Curle 1342 -107¢
temperature
Ps | fo01] [001]
Spontaneous | o 1.94C/ct*
polarization
Coercive field 6kV/m 0.4kV/cm*
f = 1kHz f=1MH:z
Dielectric ,: 75 xTy, 0 37
constant X"yt 46 a1 22
Ty 1 43 Xy 1 644

*measured value at liquid nitrogen temperature
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