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Capacitor characteristics of SBT Ferroelectric Thin Films depending on
substrate conditions
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Abstract

Ferroelectric Sr,Biyy, Ta;0y4, thin films with various compositions(x=0.7, 0.8, 1, y=0.3, 0.4) were pre-
pared by sol-gel method. The film with mole ratio of 0.8:2.3:2.0 in Sr/Bi/Ta, which was deposited on
Pt/Si0,/Si (100), showed better ferroelectric properties than other films, To investigate substrate effects,
the same compositions were spin coated on Pt/Ti/SiO,/Si (100) substrates., At an applied voltage of 5V,
the dielectric constant(e,), remanent polarization (2Pr) and coercive field (Ec) of the SrBi,3Ta,0y.. thin
film prepared on Pt/Ti/Si0,/Si (100) were about 296, 24¢C/eff and 40kv/em while, the Sry;Biy;Ta.0g.e
thin film deposited on Pt/SiO./Si (100) substrates exhibited €, of 312, 2Pr of about 23xC/cd and Ec of
49kV/em respectively. Both SBT films fired at 800C revealed no fatigue up to 10" cycles. Retention
characteristics of these capacitors showed no degradation up to 10' sec,

Key Words(Z R 20]) : Ferroelectric SBT thin films(Z{& A SBTRSH), soi-gel method(E-dlg), dielec-
tric constant( R& A=), remanent polarization{ ZHE R 2), coercive field( StXAH)
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Table 1. Conditions for preparation of SBT
thin films

Sr-isopropoxide[Sr(0C;H;),]
Bi-acetate[Bi(OOCCH,)J

Sarting materials

Ta-ethoxide[Ta(OCH;)s)
Solvents pyridine(CsH;N]

acetic acid[CH,COOH]
Final concentration 0. 1ma/1
Substrates Pt/Si0,/Si(100)

Pt/Ti/Si0,/Si(100)
Spin-coating speed and time 2,500rpm, 30sec
Dry temperature and time ~ 250C, 10min
Prebaking temperature and time 450, 25min
Annealing temperature and time  §00~800¢, 1h
Diameter of Pt top electrode 0.2m
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Fig. 1. TGA/DTA curve of SBT gel powder
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XRD patterns of SBT films as a func-
tion of compositions and substrates
at 800%C for 1h @ (a) Sr;(Bi;3Ta;04.a
(b) Sry¢Bi;4Ta;0g4a (¢) SrysBiysTa,
09+u (d) Srg'gBigATagOghz (e) Sr0_7BizA3
TayOgsa (f) Sre:Biy Ta04.. (€) Srys
Biy 3 Tay04s.{a~f ' Pt/Si0,/Si sub-
strate. g : Pt/Ti/Si0,/Si substrate)

Fig. 2.
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(a) Srl'oBiglgTazog-n (b) Srl,oBi“TazDg“ (C) Sro_BBi2,3T8209+. (d) srq_gBizATazOg." (E)

Sro'7Bi2‘3Tazog+a (f) Sro‘7Bi2_4Tazog+n

Fig. 3. SEM images of SBT thin films with different compositions prepared on Pt/SiO,/Si at 800
€ for 1h : (a) Srl.o Bi2_3T3209+¢ (b) Srl QBizATaZOQ‘tu (C) SrqlgBig_;;TazOgﬂ: (d) Sro_aBi“TagOgn

(e) srg'7Bi2‘3TaQOQ+¢ (f) Sro_7Bi2‘4Ta209+.
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Fig. 4. AFM images of (a) Pt/Si0,/Si(100)
and (b) Pt/Ti/Si0,/Si(100) substrate
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Fig. 5. Cross sectional images as a function
of substrates : (a) SBT/Pt/Si0O,/
Si(100) and (b) SBT/Pt/Ti/Si0,/
Si(100)
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Fig. 8. P-E hysteresis loops of SrgsBissTa,
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