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The PE-ALD of Nitrides and Applications to Nanodevices
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Atomic Layer Deposition of Bi;Ti,O5

Thin Films for Capacitor Dielectric
Applications

Gyu Weon Hwang, Wan Don Kim, and Cheol Seong Hwang,
Yo-Sep Min*, Young Jin Cho*, and Jeong-Hee Han*

School of Materials Science and Engineering, Seoul National University
*Materials & Devices Lab, Samsung Advanced Institute of Technology

Bi, Ti, O films were deposited on sputtered Rw/SiO,/Si substrates by
Atomic Layer Deposition (ALD) method using tris(1-methoxy-2-
methyl-2-propoxy)bismuth (Bi(mmp)s), titanium isopropoxide (TTIP)
as Bi and Ti precursors, and H,O as oxidant, respectively. The wafer
temperature was varied from 225°C to 300°C. The growth rates were
0.42~0.65 A/cycle depending growth temperature and it decreased with
increasing temperature. Bi concentration in the film increased with
increasing Bi-feeding time and decreasing deposition temperature.
XRD results showed that the as-grown films were amorphous. AES
depth profile analysis showed that Bi and Ti piled up near the surface
and near the Ru interface, respectively. However, Bi-Ti-O films having
a homogeneous cation distribution in depth direction were deposited
using a newly developed 2-step ALD process. Good thickness and
cation composition step coverage on contact hole (0.1 mm diameter)
were confirmed by cross-section TEM. The electrical property of Bi-
Ti-O thin film became worse with increasing deposition temperature.
The obtained dielectric constant at the optimum deposition condition
(225°C) was ~36 and the leakage current level was ~10°% Alem? at 1.0
V bias condition. The films were promising as an amorphous high-
dielectric layer of capacitors for future DRAMSs.
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