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Abstract — This article describes a study of chemical vapor deposition (CVD) of copper thin films on TiN substrates
using (HFAC)Cu(DMB) as a precursor. The surface morphology and conformality of the Cu films as functions of sub-
strate temperature and the presence or absence of iodine have been investigated. The surface roughness was increased
significantly along with decrement of the step coverage by increasing the deposition temperature. The highest confor-
mal films with the lowest surface roughness were obtained using the process of copper CVD, where iodine vapor were
discretely introduced into the resctor during the growth of copper.
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Fig. 1. A schematic diagram of the copper CVD system.
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Fig. 2. The effect of deposition temperature on film growth rate.
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Fig. 3. The effect of deposition time on film thickness at (a) 100°C
and (b) 120°C.
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Fig. 4. SEM micrographs of the Cu films deposited on TiN at (a)
80°C, (b) 120°C, (c) 140°C, (d) 160°C, (€) 200°C and (f) 220°C.
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Fig. 5. AFM images of the copper films deposited at 140°C: (a) only
with Cu precursor, (b) with smultaneous usage of Cu precur-
sor and C,Hsl, and (c) with only Cu precursor in the begin-
ning of the deposition following only C,Hsl adsorption and
then with only Cu precursor.
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Fig. 6. Cross-sectional SEM photos of the copper films deposited on
the patterned substrate (hole size: 0.25um): (a) only with Cu
precursor, (b) with simultaneous usage of Cu precursor and
C,Hgl, (c) with only Cu precursor in the beginning of the dep-
osition following only C,Hzl adsorption for 30 sand then with
only Cu precursor, and (d) with only Cu precursor in the
beginning of the deposition following only C,Hsl adsorption
for 3 min and then with only Cu precursor.
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