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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, Lag sSrg sCoO5(LSCO) thin films as an electrode material for ferroelectric memories have
bezn prepared by spin coating method using photosensitive sol solution. La-2methoxyethoxide, Sr-ethoxide, Co-2methoxyethoxide
were used as starting materials. As UV exposure time to the LSCO gel thin film increased, the UV absorption peak intensity of metal
[3-liketonate decreased due to reduced solubility by M(metal)-O-M bond formation. Solubility difference by UV irradiation on LSCO
gel thin film allows to obtain a fine patterning of thin film. The LSCO thin films annealed over 680°C in air showed perovskite phase
anl the lowest resistivity(4x10™ Qcm) of the thin films were obtained by annealing at 740°C.
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Fig. 1. Schematic diagram for preparation of LSCO thin films.
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Table 1. Summary of Max A in UV Absorption Peaks of Metal Alkoxides with Various Chelating Agents

Metal alkoxides

. La(OCH,CH-OCH,), Sr(OC,Hs), Co(OCH,CH,OCH3),
Chelating agents
AcAc — 271 nm -
EAcAc 270 nm 271 nm 271 nm
TMHD 282 nm 274 nm 280 nm
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Fig. 2. UV/VIS spectra of photosensitive LSCO gel film
according to UV irradiation time.
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Table 2. Summary of Composition Values of EPMA

Cation ratio Cation ratio

Elements (before leaching) (after leaching)
compositions(rel. to O3)
La 0.52 0.50
Sr 0.57 0.54
Co 1.04 0.99
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Fig. 3. SEM micrograph of self-patterned LLSCO thin film on Si substrate.

A 40 Al 2 3(2003)



156 434 .

3.4.€x2| 2
LSCO uhte} f71& €& st FH8xe 2=
Ao L= 7} 2 AAs7] f1sle] LSCO stock
solution® 120°C S.EoA 2447} Fot 7hA] A3} AlAAM
LSCO A &g dA & $25% 10°C/min, DTA
range 100V, TG range 20 mg2. 2 7] FollA 800°C
77}1] TG-DTA(Rigaku, Model No. 881H)E =43 Z3}
= Fig. 49} 2t} 300°C #29 DTA A& {71&59]

= == DTA
01 -' * — TG
2 *
]
_ F 1
o -2 : .
E .t
» * fe]
7] LR X
© 4 Sase.,) W
= o
.‘5’ - 'g
g | DTArange: £100 wv wl
TG range : 20 mg
Heating rate : 10°C/min
Initial weight : 12.80 mg
-8 Atmosphere : Air
200 400 600 800
Temp. (°C)

Fig. 4. TG-DTA curves of LSCO gel powder.
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Fig. 5. XRD patterns of Lag 5Srg sCoO5 thin films with various
furnace annealing temperatures for 1 h.
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Fig. 6. SEM micrographs of Lag 5Sr; sCoO5 thin films with various furnace annealing temperatures for 1 h.
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Fig. 7. Resistivities of LSCO thin films as a function of furnace
annealing temperatures.
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