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Abstract In this work, IrO, thin films as bottom electrode of ferroelectric capacitors were deposited and
characterized. The IrO, films deposited in the conditions of 25, 40 and 50% oxygen ambient by sputtering
method were annealed at 600, 700 and 800°C, respectively. It was found that the crystallinity and the surface
morphology of IrQ; films affected the surface properties and electrical properties of SBT thin films prepared
by the MOD method. With increasing temperature, the crystallinity and the roughness of IrO, films were also
increasing. This increasing of roughness degraded the surface properties and electrical properties of SBT films.
We found an optimun condition of IrO, films as bottom electrode for ferroelectric capacitor at 50% oxygen
ambient and 600°C annealing temperature. Electrical characterizations were performed by using IrO; bottom
electrodes grown at an optimum conditions. The remanent polarization (P;) of the Pt/SBT/IrO,/Si0,/Si structure
was 2.75 uClem?® at an applied voltage of 3 V. The leakage current density was 1.06xX 10 A/em® at an applied

voltage of 3V.
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10,5 2371 A8l p¥ Si(100) 7192 ARS8k
Si(100) 719 ¢ PECVDZ °©]&3td Si0,= 3000 A
A2 ZRs9on 2 23 2AL o} Table 13 7

Ir0, Wk F&8l7) 95t uFah A9EE )
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25, 40, 50% 9] 7t=ulolM S2E O, A1HE 74
600, 700, 800°C oA ArAEA7IZ A7 5 A
g & SBT dt2he Aok 2¥EH S B3 S34d 7
7+e] 11O, whetelel] SBT ¥t F3kstr] {8l 318 &
o Z2Y (chemical solution deposition: CSD)9] 4Z<!
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Table 1. SiO, deposition conditions by PECVD.

Deposition temperature 250°C

Deposition rate 3000/min
Working presure 900 Torr
N,;O gas 150 sccm
SiH, 400 sccm

Table 2. Sputtering conditions for IrO,.

Targets Ir metal target
Substrate temperature Room temp.
Base pressure 5.0 %10 Torr
Sputtering pressure 2.0 10 Torr
0, gas ratio (O,/(Ar+0y,)) 25%, 40%, 50%
RF power 30W

Substrate rotation speed 10 rpm
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A3} olE SO Z sl SBT 9ehe 3% ¥
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Fig. 1. XRD patterns of IrO, films annealed at 600, 700, and
800°C for 1h in O, ambient after sputtering in various O,
ambient: (a) 25%, (b) 40% and (¢) 50%.
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Fig. 2. XPS measurement of IrO, films deposited by sputtering
in various oxygen ambient.
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Fig. 3. Root mean square surface roughness of IrO, thin films
deposited by sputtering in various O, ambient as a function of
the annealing temperature.
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Table 3. Resistivities of IrO; thin films deposited by sputtering in
various O, ambient as a function of the annealing temperatures.

B} & 8} (Resistivity : L€ - cm)

BEAE

Qe on 25%0, 40%0, 50%0,
As-deposited (25°C) 68.895 54.92 76.853
600 40.761 27.17 44512
700 21.738 14.537 25.477
800 22.005 12.039 28.565
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Fig. 4. XRD patterns of SBT films on IrO, bottom electrodes
annealed at (a) 600°C, (b) 700°C and (c) 800°C after
deposition in a 50% O, ambient.
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Fig. 5. SEM images of SBT films with various annealing
temperatures after deposition on IrO, bottom electrodes grown
in a 50% O, ambient.
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Fig. 6. Ferroelectric hysteresis loops of SBT films deposited on
IrO,/Si0,/Si structure.
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Fig. 7. I-V curves of SBT films deposited on IrO,/Si0,/Si
structure.
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