Journal of the Korean Vacuum Society
Vol. 9, No. 3, September 2000, pp. 242~248

(Ba,Sr)TiO; f2fe| 71X

HEF - gag -
Pt

2000 29 1289 A9

Electrical properties of (Ba,Sr)TiO; thin films and conduction
mechanism of leakage current

Yong-kuk Jeong, Won-taeg Lim, Byoung-keun Son, and Chang-hyo Lee

" Departmient of Physics, Hanyang University, Seoul 133-791, Korea
(Received February 12, 2000)

2

o — 15} solele WO R SHZAS UIAIIRA BST Hehe ASIeh FHewr) $25E,

AVOM7} AT 3t AV)A BAE Byoh HEARF A TE 248 8 Schottky =)
modified-Schottky F 98- =3lgdv}t. BST wate] A7 ALr)F+= 78] Schottky ¥ do] ohg}
modified-Schotiky 2&& wh2th= 72 e} Modified-Schottky RE-8- AR4ale] FhfalA £=49,
O] FE p=0019 em¥/ Vs, Z12]2 Zh o] ¢,=0.79 eVE T3I%ch

Abstract — BST thin films were prepared with various deposition conditions by rf-magnetron sputtering. As
substrate temperature increases and Ar/O, ratio decreases, the electrical properties of the BST films improve.
The conventional Schottky model and modified-Schottky model were introduced in order to investigate the
leakage-current-conduction mechanisms of the deposited films. It was found that the modified-Schottky model
better describes the current-conduction mechanism in the BST films than the conventional Schottky model.
From the modified-Schottky model, optical dielectric constant (g), electronic drift mobility (1), and barrier
height (¢v) are calculated as € = 4.9, u = 0.019 cm?*/V-s and ¢ = 0.79 V.
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Target size (inch) 2 2 2
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Thickness (nm) 120, 100 85 100
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37| 1. IV characteristic of the BST capacitors prepared at
various substrate temperatures: (a) 25°C, (b) 300°C, and (c)
600°C. The BST films were deposited at the Ar/O, ratio of 5/5.
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38! 2. Dielectric constants of the BST films prepared at var-
ious substrate temperature: (a) 25°C, (b) 300°C, and (c) 600°C.
The BST films were deposited at the Ar/O; ratio of 5/5.
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38 3. Current-Voltage characteristic of the BST capacitors
prepared at various Ar/O, ratios: (a) Ar/O, = 5/5, (b) Ar/O, =
7/3, and (c) Ar/O, = 9/1. The BST films were deposited at the
substrate of 600°C.
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% 4. Dielectric constants of the BST capacitors prepared at
various Ar/O; ratios: (a) Ar/O, = 5/5, (b) Ar/O, =7/3, and (c)
Ar/O, =9/1. The BST films were deposited at the substrate of
600°C.
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T3l 5. The dependence of leakage current on time as a func-
tion of applied voltages. The BST films were deposited at the
substrate of 600°C and the Ar/O, ratio of 5/5.
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%3 6. Leakage current of the A/BST/RuO, capacitor with
the polarity of applied voltage. The BST films were prepared
at the substrate of 600°C and the Ar/O, ratio of 5/5.
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3% 7. Dependence of current density on temperature at con-
stant applied voltage. Data are fitted in accordance with equa-
tion (2).
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33 8. Dependence of current density on applied voltage at
23°C.
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T2l 10. Dependence of current density on applied voltage at
23°C. The data was analyzed for modified-Schottky equation.
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2| 11. Comparison of the measured J-V curve with the J-V
curve fitted by modified-Schottky equation. The circle repre-
sents the measured data and the square fitted data.
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