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The Properties of ZrO, Film Deposition by ALD at Low Temperature
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=), Low-temperature deposition (K= S=t), ZrO, (KI2ZL|0}), Thin film (22

ZrO, film is widely used for high-k applications and also has good mechanical properties. This paper covers the study of
the properties of ZrO, film deposited by atomic layer deposition (ALD) using TEMA Zr and water in the temperature range
of 110 to 250°C for potential application in flexible-device fabrication. At a low deposition temperature, ALD ZrO, films
showed a uniform growth rate of ~1 A per cycle, good uniformity, partial crystallinity, and smooth surface. ZrO, can also be
deposited on the trench structure with a high aspect ratio (~1:50), but conformality needs to be improved for practical

applications.
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Fig. 1 (a) Growth rate per cycle vs. the deposition temperature, (b)
Film thickness vs. the number of cycles at 150°C
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Fig. 2 Uniformity as a function of location of the sample at various
deposition temperatures
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Fig. 3 TEM images of ZrO, films on Si wafer at (a) 110°C, (b) 200°C
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Fig. 4 XRD spectra showing the crystal structure of ZrO, films
deposited at 110°C, 200°C
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Fig. 5 XPS spectra showing the chemical composition of ZrO, films
deposited at (a) 110°C, (b) 200°C

Fig. 6 Cross-Sectional FE-SEM images of ZrO, on AAO (pore size:
80 nm) at the deposition temperature of (a) 110°C, (b) 200°C.
The location of high-magnification image (right) is 5 um
deep from the entrance in the low-magnification image (left)
both in (a) and in (b)
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