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Abstract

The ferroclectric SBT thin films as a material of capacitors for non-volatile FRAMs have some
problems that its remanent polarization value is relatively low and the crystallization temperature is
quite high above 800°C. Therefore, in this paper, SBTN solution with SrogBi2iTa1sNbo20g composition
was synthesized by sol-gel method. Sr(OC:Hs)s, Bi(TMHD)s;, Ta(OCzHs)s and Nb(OCyHs)s were used as
precursors, which were dissolved in 2-methoxyethanol. SBTN thin films with 200 nm thickness were
deposited on Pt/Ti0»/Si02/Si substrates by spin-coating. UV-irradiation in a power of 200 W for 10
min and rapid thermal annealing in a 5-Torr-oxygen ambient at 760C for 60 sec were used to
promote crystallization. The films were well crystallized and fine-grained after annealing at 650TC in
oxygen ambient. The electrical characteristics of 2Pr=11.94 /zC/cmz, Ps+/Pr+=0.54 at the applied voltage
of 5 V werc obtained for a 200-nm-thick SBTN films. This results show that 2Pr values of the UV
irradiated and rapid thermal annealed SBTN thin films at the applied voltage of 5 V were about 57%
higher than those of no additional processed SBTN thin films.
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Table 1. EPMA results of SrogBizi1Tai1sNbysOg
thin films with various processes.
Number Composition (rel. to Oy)
analysis Sr Bi Ta Nb
Normal 1 09447 20939 17796 0.1980
2 09408 20859 1.7673 0.2103
3 09433 20852 1.7682  0.273
average 09429 2.0887 1.7717 0.273
TV 1 09456 20801 1.7934 0.1923
2 09111 20893 1.7769 0.2109
3 09186 20840 17778 0.2165
average 09251 20845 17827 0.2059
RTA 1 09597 20899 1.7967 0.1893
2 09417 2.0965 1.7859 0.2034
3 0.9678  2.0881 1.7916  0.1926
average 09564 2.0915 1.7914 0.1951
UV+:RTA 1 09585 20881 1.8030 0.1848
2 09363 20848 1.7946  0.2040
3 09672 20850 1.7919 0.1974
average 09540 2.0860 1.7965 0.2074

UV: UV irradiation, RTA! rapid thermal anncaling
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Fig. 2. XIRD patterns of SBTN thin films with
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Table 2. Roughness of SBTN thin films with
Various processes.

Furnace annealing temperature. (6507 )

Process Normal UV RTA UVsRTA
RMS -

roughness( A) 89 403 507 55.0
Average 31 2®2 400 424

roughness{ A)

UV UV irradiation, RTAS rapid thermal anncaling
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Table 3. Summary of P-V curve values of
SBTN thin films with various processes.

Furnace annealing temperature

(6507C)
RTA UV+RTA

Process Noraml UV

at 3V 043 0.44 042 0.49
Ps+/Pr+
at 5V 044 0.46 0.48 0.54

2Pr at 3V 333 536 550 8.49
(mC/cm®) at 5V 515 770 943 11.94

UV: UV irradiation, RTA: rapid thermal annealing
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