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= B waLA dre 2z m4e 98 SrBiTa04(SBT) whebo] m£x 2] Sr, Bi, Ta &
Z e}l g ARg-sbod Pt/Ti/Si0./Si 713 $)oll reactive sputtering® ol s ZFa gy, =A 9] J&g
Hrhst7] $lsted Bi glAle] lvlsEle AU W3tel gHeje @& C-F(capacitance-frequency), P-
E(polarization-electric field), I-V(current-voltage) 52| 7] EAlo] Z=A}=dr}. Big oko] &
el wel Bilayer 72§ Jellle (105)8H =27 Fr74stdx 700°C, A 907104 142 5
of dxel¥ Sri} Birh AskA #aEsdoen et vdrre ohFae] Hoh oldt oJfE o
elg wtate] pAd AF e Fobsldnh AR Ade 2L Ao FetekEn|E olFgler
451 C/em*e] Pk Z+E 7 A (ferroelectric) 54 & et sl

Abstract SrBi,Ta,0,(SBT) thin films for nonvolatile memory application were deposited onto Pt/Ti/
S10,/Si substrate by reactive sputtering technique using Sr, Bi, Ta metal targets of high purity. In order
to evaluate the effect of composition, the electrical properties of C-F(capacitance-frequency), P-~E(po-
larization-electric field) and I-V(current-voltage) were investigated according to applied power to Bi
target and annealing. With increasing the bismuth amount, the (105) diffraction peak of SBT film indi
cating the formation of a bismuth layered structure was increased. After annealing at 700°C, Bi and Sr
were vaporized significantly and the microstructure of films was very porous, therefore the leakage cur-
rent density of annealed film was increased. Annealed films showed almost stoichiometric composition

and ferroelectric property with P, of 4.5 2 C/cm?
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Fig. 1. Schematic diagram of reactive sputtering sys-

tem

Table 1. Sputtermg Condmons of SBT Lhm film

|
Target substrate dlstance !

7cm
Rotation of substrate holder 3rpm
Base pressure of system 1.2x107° Torr
Sputtering pressure 5m Torr
Power Sr 35W (RF)
Bi 90~ 150W (DC)
Ta i 250W (DC)
Sputtering gas (Ar : O,) 12:5

Substrate temperature
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Fig. 2. XRD patterns of as-deposited SBT thin films
with power applied to Bi target
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Fig. 3. XRD patterns of annealed SBT thin films with
power applied to Bi target(Annealing; 700°C, 1lhr, O,
atmosphere)
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Fig. 4. SEM image of as-deposited(A), (B) and annealed(C), (D) SBT thin film
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Fig. 5. Bi/Sr ratio of as-deposited and annealed thin
film with power applied to Bl target

Table 2. Changes of composition ratio with 700°C,

0O, annealinglapplied power : Sr: 35W, Bi:

120W, Ta : 250W]

atom |

Sr Bi Ta

sample
as—deposited 4.0 6.2 2.0
annealing | 1.1 _ 3.1 2.0
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Fig. 6. AES spectrum of SBT thin film with ion sput-
tering time(applied power : Sr : 35W, Bi ! 120W, Ta :
250W)
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Fig. 7. Dielectric constant and dissipation factor of as-
deposited and annealed SBT thin film as a function of
frequency (applied power : Sr; 35W, Bi: 120W, Ta :
250W)
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Fig. 8. P-E curve of as-deposited(A) and annealed
(B) SBT thin film(applied power : Sr;35W, Bi;120W,
Ta;250W)
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Fig. 9. Leakage current density of as-deposited and
annealed SBT thin film as a function of applied voltage
(applied power : Sr;35W, Bi;120W, Ta;250W)
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