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Abstract — Sr,Biy 4Ta;Oy (SBT) thin films of 150 nm thickness were prepared using LSMCD (Liquid Source
Misted Chemical Deposition) process with variation of the St/Ta mole ratio of 0.35~0.65, and their crystalline
phase, microstructure, ferroelectric properties and leakage current characteristics were investigated. Ferroelec-
tric characteristics of the LSMCD-derived SBT films were optimized at the Sr/Ta mole ratio of 0.425. The
remanent polarization (2Pr) and coercive field (Ec) of the SBT film with the St/Ta mole ratio of 0.425 were
measured as 15.01 pC/cm?® and 41 kV/em at an applied voltage of +5 V, respectively. LSMCD-derived SBT
films with the Sr/Ta mole ratio of 0.35~0.5 exhibited leakage current densities lower than 10~ A/em? at an
applied field of 100 kV/cm, and excellent fatigue-free characteristics of the remanent polarization decrement

less than 1% after 10'° switching cycles at 5 V.
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Fig. 1. Schematic diagram of the LSMCD system.

449l Sr, Bi, Ta-2-cthyl- hexanoate—g- R S
SBT utte] dxelA] Z7|%ke] ¥ Bi AslEe] 3
ke BAR)7] 918 Bi AES] % 20 mol% #
oJog Hr}sled Sr, Bi W Ta-2ethyl-hexanoate
A fAE x:1.2:2 (07<x<13)9) FAo= 33 F,
butyl acetateZ ZAAA 0.05M FE SrBiy Ta09
(SBT) 585 A\ =35t

a7 19 B A7l A3 LSMCD AH)e] )k
52 vepigieh 15X 15 mm 2719 Py200 nm)/Ti(50
nm)/SiO,(100 nm)/Si 712-& LSMCD Asell A3}z,
A e AFEE 3X107° torrZ RIS AW
W2 Ad 7ag 38l AFErE Al 7k
600~700 torrol] =2A], 1.65MHzS 2835 2EAE
FTEGANE 2F3led WAYAZ] Q- S Ar 7lAF oS
sled A W2 s ol 7|9 1~3rpmeE
JAAA dzje] 7)) IF FHAHES . 7|
o 2L 57 FAA F, F2E by §7)E
B2 9js] s2A WZE o] 83} 150°CS} 400 °C
oA 2z} 10483t ﬁiff}%i‘;} o|g} 22 FAE 33
whBsled AbAES}7] A F SBT uhate] HE: F
AZE 150 v}t H =5 S

LSMCD 3422 A9t SBT ¥hE- 800 °CellA]
1717 F9 AR ES7] dAslslon, ARdseE
200nm FA<] Pt dot (37 200 um)yg DC wh1H|
EE 2AHEgog FAslT). Stylus profilers o]-%
ste] SBT ulte] FAE &A39lom, XA 34
FA3 FAAAEE| RS o] 4-8te] wiute] AR Ak}
o4 F2E AT RT66AS o]-88le] SBT Ht
ok} 7R BAIE sl om, HP 4194A8) HP
4140BE s 9 FAAR® A4S 47 #4et
At

Journal of the Korean Vacuum Society, Vol. 9, No. 4, 2000



362

a3 2¢] 800°CoA AkAE$7] IAelg SBT 9t
ule] Sy/Ta E¥]o] w2 XRD &S Yepigich o

26 (degree)

Fig. 2. XRD patterns of the LSMCD-derived SBT films with
various Sr/Ta mole ratio after annealing at 800 °C for 1 hour
in oxygen atmosphere.
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Fig. 3. SEM micrographs observed on the surface of the SBT films with St/Ta mole ratio of (a) 0.35, (b) 0.425, (c) 0.5, (d) 0.575,

and (e) 0.65.
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Table 1. Composition (St/Bi/Ta mole ratio) and ferroelectric
characteristics of the LSMCD-derived Sr,Bi;4Ta;O9 films

(measured at +5 V)
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Fig. 4. Hysteresis curves of the LSMCD-derived SBT films with various Sr/Ta mole ratio.
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Fig. S. (a) Remanent polarization (2P,) and (b) coercive field
(E.) of the LSMCD and MOD-derived SBT films as a func-
tion of the Sr/Ta mole ratio.
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Fig. 6. Dielectric constant (g;) and dissipation factor (tan8) of
the LSMCD-derived SBT films as a function of the St/Ta mole

ratio.
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Fig. 7. Leakage current density of the LSMCD-derived SBT
films with various Sr/Ta mole ratio as a function of the
applied field.
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