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Abstract

Ferroelectric  SryBiyTaz09:,(0.7<Sr<10, 20<Bi<26) solutions were prepared by MOD
(Metalorganic Deposition) process. These solutions were made into thin films with thickness ranging
from 1500~2000A by spin coating. The phase transformation of the SBT thin films by variation of
annealing temperature and annealing time were observed using high temperature XRD and SEM.
The crystallization and grain growth of SBT thin film were accomplished at 800°C with time over
40 minutes. The SBT thin film was post annealed at 800°C for 30 minutes after deposition of Pt top
electrode by sputtering to prevent electrical breakdown. Ferroelectric properties of the SBT thin
films were measured in the range of *£3V and *5V. The specimen with composition ratio of
St/Bi/Ta (0.8/2.4/2.0) has the excellent ferroelectric properties ; 2P; = 105, 13.24C/er at =3V and
15V respectively. Observing the post annealed Pt/SBT/Pt interface by SEM, it was found that Pt
electrode sputtered on to the SBT thin film penetrated into the hollow on the SBT thin film, thus
decreasing the effective insulation thickness. The effective insulation thickness recovered by post

annealing, and this was confirmed by leakage current density measurement.
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Table 1. The mole ratio analysis of SBT solutions
and thin films by ICP (normalized in
Tantalum=2)

MOD stock
solution
(Sr : Bi : Ta)
099 :194 :20
089 :195:20
080 :193:20
069 : 191 : 20
1022221 20
0.89:218:20
0.79 : 217 : 2.0
069 219 : 20
1.03 1239 :20
090 : 237 : 20
0.81.:2.38 : 2.0
069 : 23720

Film prepared
at 800C
(Sr : Bi : Ta)
101 :149:20
089 :168:20
081:175:20
0.70: 1.89: 20
098 : 174 : 20
091719 :20
071 : 201 : 20
069 :215:20
102 :.2.02 20
096 : 209 :20
0.83 . 2.13 : 2.0
0.68 : 220 20

Expected mole

ratio
(Sr : Bi:
10:20:20
09:20:20
08:20:20
07 :20:20
10:22:20
09 2220
08:22:20
07:22:20
1.0 :24:20
09:24:20
08:24:20
07:24:20
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Table 2. The 2P, xC/a) value of SBT thin films
with various ‘composition change at (a)
+3V and (b) £5V

Bi
2.0 2.2 24

Sr _ )

1.0 short 48

0.9 6.4 73 86

0.8 6.7 8.8 105

0.7 6.4 7.1 8.1

(a) £3V
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2.0 2.2 24

Sr

1.0 short 6.2 89

09 84 99 11.0

0.8 86 11.3 13.2

0.7 79 8.3 9.5
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Fig. 7. P-E curve of SBT(0.8/2.4/2.0) thin film at
+3V, 5V
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Fig. 8. SEM micrograph of SBT(0.8/2.4/2.0) thin
film after 800C annealing
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Fig. - 9. (a) Atomic Force Microscopy(AFM) image
of SBT(0.8/2.4/2.0) thin film
(b) Cross-sectional Scanning Electron
Microscopy (SEM) micrograph of SBT
(0.8/2.4/2.0) interface before Pt deposition
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