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ABSTRACT

Self-patterning of thin films using photosensitive sol solution has advantages such as simple manufacturing process compared to
photoresist/dry etching process. In this study, ferroelectric Sty ¢Bi, 13,0y thin films have been prepared by spin coating method using
photosensitive sol solution. Strontium ethoxide, tetramethylheptanedionato bismuth and tantalum ethoxide were used as starting
materials. As UV exposure time to the SBT thin film increased, the UV absorption peak intensity of metal B-diketonate decreased due
to reduced solubility by M-O-M bond formation. Solubility difference by UV irradiation on SBT thin film allows to obtain a fine
patterning of thin film. Also, The ferroelectric properties of the UV irradiated SBT thin films were superior to those of the no-UV

irradiated films.
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Fig. 1. Schematic diagram for preparation of self patterning
SBT thin films.
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Fig. 3. Change in UV/VIS spectra with UV-irradiation time on
the SBT thin film.
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Table 1. Summary of Max in UV Absorption Peaks on Chelated Starting Materials

Sr-ethoxide+TMHD 280 nm

Bi-ethoxidetEAcAc

Ta-ethoxide+TMHD 319 nm

" Sr-ethoxidetBzAc 319

Bi-ethoxide+BzAc

348 nm

306 nm Ta-cthoxide+BzAc

Sr-ethoxidet+AcAc 280 nm

Bi-ethoxide+AcAc

314 nm

271 nm Ta-ethoxide+AcAc
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Fig. 4. SEM micrographs of the patterned SBT film on a Pt/TiOx/Si substrate.

Table 2. EPMA of SBT Thin Films Baked at 400°C

Cation  Number Sr Bi Ta
Leaching of analysis compositions(rel. to Og)
1 09430 20371 2.0006
_ 2 09014 20289 19771
After leaching 3 09218 21070  1.9671
Average 0.9220 2.0577 19816
1 09109 19615 20187
, 2 08501 20418 19714
Before leaching 3 09675 20925 19575

Average 09095 2.0319 1.9825
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Fig. 5. XRD patterns of Srj ¢Bi, ;Ta;Oy thin films with various
temperatures (No UV-irradiation).
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Fig. 6. XRD patterns of Sty ¢Bi; Ta,0q thin films with various
temperatures (UV irradiation).
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Fig. 7. SEM micrographs of St ¢Bi, /Ta,0y thin films with various furnace annealing temperatures for 1h (No UV-irradiation).
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Fig. 8. Hysteresis loops of SBT thin films (No UV-irradiation).

Fig. 9. SEM micrographs of SrqoBiy Ta;0y thin films with various furnace annealing temperatures for 1 h (UV-irradiation for

30 min).
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Fig. 10. Hysteresis loops of SBT thin films (UV irradiation).
Table 3. Summary of Hysteresis Loops of SBT Thin Films
UV-irradiation No UV-irradiation
Fumnace annealing temp (°C) 660 700 740 780 660 700 740 780
Ps/Pr at 3V. 0.28 0.30 0.48 0.53 - 0.39 0.44 0.49
2Pr (uC/cmz) at 3V. 1.70 391 5.40 6.36 - 371 5.15 5.98
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