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ABSTRACT

Bay 5815 5TiO5 (BST) thin films were deposited on PY/Ti/S104/51 substrate by R.F magnetron sputtcring methods. Effects of various
heat treatment conditions on electrical properties (such as capacitance and leakage current) of the BST thin films were studied. The
relationship between electrical properties and microstructures was also studied. Tt was revealed that dielectric constant is influenced
by the grain size of the BST thin films. Leakage current depends on Hopping conduction mechanism in the low voltage region and
Schottky conduction mechanism in the high voltage region, respectively.
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Table 1. Typical Deposition Conditions for Ti, Pt, BST Thin Film Preparation

Glue Layer (Ti) Top & bottom Electrode (Pt) BST
Substrate 810,(500 nm)/Si PH/Ti/Si04(500 nm)/Si
Base pressure <8 X 107 Torr <8 X 107 Torr <8 X 107 Torr
Working pressure 5~10 X 107 Torr 5~10 X 10~ Torr 5~10 X 107 Torr
Ar flow 20scem 20sccm 20sccm
Power D.C (320V, 300 mA) D.C (320V, 300 mA) RF 200W
Substrate tcmperature Room temp Room temp 350°C
Pre-gputtering time 10 min 10 min 60 min
Deposition rate 111A/min 120A/min 75A/min
Thickness 20 nm 100 nm 220 nm
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Fig- 1. The schematic view of experimental PYBST/Pt
capacitor structure.
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Fig. 2. X-ray diffraction patterns of BST thin films with annealing at various temperatures.
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Fig. 3. SEM micrographs of BST thin film surface deposited at 350°C and then (a) annealed at 550°C, (b) 750°C for 1 b, (c) rapid
thermal annealed at 550°C and (d) 750°C for 1 min.
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Fig. 4. Change of relative dielectric constant with various hcat trealment temperatures.
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Fig. 5. Diclectric constant-Frequency characteristics of BST
MIM capacitor on (a) annealing temperature and (b)
RTA temperature.
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Fig. 7. AFM images of Pt thin film on BST thin film deposited
at 350°C and then (a) annealed at 750°C for 1h (b)
rapid thermal annealed at 750°C for 1 min.
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