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Figure 1. (a) Schematic diagram of our ALD system
with UV light. (b) Schematic of a UV—ALD
sequence,
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Figure 2. (a) Growth rate of the TiO, film on a Si
substrate versus the TIP pulse times. (b)
Growth rate of the TiO: film on a Si substrate
versus the HO pulse times. (c) Thickness of
the TiO2 film on a Si substrate versus the
number of UV—ALD cycles.
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Figure 3. (a) XP survey spectrum for the TiO2 films
deposited on a Si substrate by UV—ALD at RT.
(b) XP high—resolution spectra of the Ti(2p)
region for the TiO> films deposited on a Si
substrate by UV—ALD at RT. (c) AFM image
for the TiO: film surface on a Si substrate.
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Figure 4. (b) TEM image of the TiO; film deposited by
UV—ALD at RT. (c) SEM images of the narrow
trench before (left) and after UV—ALD of the
TiO (right).
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Fabrication of TiO; Thin Films Using UV-enhanced

Atomic Layer Deposition at Room Temperature
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A UV-enhanced atomic layer deposition (UV-ALD) process was developed to deposit TiO;
thin films on Si substrates using titanium isopropoxide(TIP) and H>O as precursors with
UV light. In the UV-ALD process, the surface reactions were found to be self-limiting and
complementary enough to yield a uniform, conformal, pure TiO, thin film on Si substrates
at room temperature. The UV light was very effective to obtain the high-quality TiO thin
films with good adhesive strength on Si substrates. The UV-ALD process was applied to

produce uniform and conformal TiO, coats into deep trenches with high aspect ratio.
Keywords : Atomic layer deposition, UV, TiO,, Surface saturated reaction, TIP
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