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ABSTRACT

Ferroelectric Sty ¢Bi, 1Ta; gNby, thin films with 200 nm thicknesses were deposited on PY/TiO,/SiO,/Si Substrates by a sol-gel
method. In these experiments, St(OC,Hjs),, Bi(TMHD);, Ta(OC,Hs)s and Nb(OC,Hs)s were used as precursors, which were dissolved
in 2-methoxyethanol After UV- 1rrad1at10n and RTA processes, the remanent polarization value (2P,) of SBTN thin films with annealed
at 650°C was 8.49 and 11.94 uC/cm at 3V and 5V, respectively.
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Fig. 1. Experimental procedure for the preparation of SBTN
thin films.
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Fig. 2. TG-DSC curves of SBTN gel powder.
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Table 1. EPMA of Sry ¢Bi, Ta; gNby ;04 Thin Films with Various
Processes

UV : UV-irradiation, RTA : Rapid Thermal Annealing.

Number Composition (rel. to Og)

analysis Sr Bi Ta Nb
1 0.9447  2.0939  1.7796  0.1980
Normal 2 0.9408 2.0869 1.7673  0.2103
3 0.9433 20852 1.7682 02073
Average 09429 2.0887 1.7717  0.2052
1 0.9456  2.0801 1.7934  0.1923
2 09111 2.0893  1.7769  0.2109
w 3 09186  2.0840 1.7778  0.2165
Average  0.9251 2.0845 1.7827  0.2059
i 0.9597 2.0899 1.7967  0.1893
RTA 2 0.9417 20965 1.7859 02034
3 0.9678 2.0881 1.7916  0.1926
Average  0.9564 2.0915 1.7914  0.1951
1 0.9585 2.0881  1.8030  0.1848
UV+RTA 2 0.9363 2.0848 1.7946  0.2040
3 0.9672 20850 1.7919  0.1974

Average 09540 2.0860 1.7965  0.2074

Thickness : 200 nm

Intensity (a.u.)

27 28 29 30 31 32 33 34 35

Fig. 3. XRD patterns of SBTN thin films with various pro-
cesses annealed at 650°C for 1 h.
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Fig. 5. SEM micrographs of cross section of SBTN thin films
with UV+RTA process annealed at 650°C for 1 h.

Table 2. Roughness of SBTN Thin Films with Various Process

UV : UV-irradiation, RTA : Rapid Thermal Annealing
Furnace annealing temp. (650°C)

Normal UV RTA UV+RTA
RMS roughness (A) 389 403 50.7 55.0
Average roughness @A) 311 322 40.0 424

Process

Square) ¥ HF roughnessE YWERHATE UV, RTA &
AL AMESHA] 282 Al 739 RMS(Root Mean Square)



Sol-gel ]?34.9& Z—ﬂ;,z_‘__ 70}%;‘(:]_5(‘" Sro‘gBizvlTal'ngo_zog \;]_']-F'J"Q,] X{%@@ﬁ’ %"‘Xé 283

(c) RTA (d) UV + RTA
Fig. 6. AFM images of SBTN thin films with different processes annealed at 650°C for 1 h.
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Fig. 7. Hysteresis loops of SBTN thin films with various processes.
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Table 3. Summary of P-V Curve Values of SBTN Thin Films
with Various Processes

UV : UV-irradiation, RTA : Rapid Thermal Annealing
Furnace annealing temp. (650°C)

Process Normal uv RTA  UV+RTA
at 3V 043 0.44 042 0.49
Ps+/Pr+
at 5V 0.44 0.46 0.48 0.54
2Pr at 3V 333 5.36 5.50 8.49
(MC/fem™)  at 5V 5.15 7.70 9.48 11.94
zhel F7F T4 F Pt AEAFES AvEYHos SF3s
R T F 650°Col A 307F 2k B-7)el T
£ U AT $Hel F7) Bol wet ol Aol
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(Pr+/Ps+) %ko] 048, 043°]3 2P, S 948 uClem’,
550 uCrem*©1 Tk UVE RTA A S A Ae-3 7%
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