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Abstract - Effects of rapid thermal annealing on the characteristics of Cu films deposited from the (hfac)
Cu(VTMS) precursor and on the barrier properties of TiN layers were studied. By the post-annealing,
the electrical characteristics of Cu/TiN and the microstructures of Cu films were significantly changed.
The properties of Cu films were more sensitive to the annealing temperature than the annealing time.
Sheet resistance started to increase above 400°C, and the interreaction between Cu and Ti and the ox-
idation of Cu layer were observed above 600°C. The grain growth of Cu with the (111) preferred orien-
tation was found to be most pronounced at 500°C. It revealed that the optimum annealing conditions for
MOCVD-Cu/PVD-TiN structures to enhance the electrical characteristics without degradation of TiN bar-
riers were in the range of 400°C.
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Fig. 1. Sheet resistance change of the Cu/TiN/Si mul-
tilayer as a function of annealing time.
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Fig. 2. Sheet resistance change of the Cw/TiN/Si mul-
tilayer as a function of annealing temperature for 30 s.
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Fig. 3. X-ray diffraction patterns of Cu/TiN/Si multilayers
annealed at various temperatures for 30 s: (a) as-deposited,
(b) 300°C, (c) 400°C, (d) 500°C, and (e) 650°C.
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Fig. 4. X-ray intensity ratio of Cu peaks to the Si(400)
peak for the Cu/TiN/Si multilayer as a function of an-
nealing temperature for 30 s.
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Fig. 5. X-ray intensity ratio of Cu peaks to the Si(400)
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nealing time at 300°C and 400°C
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Fig. 7. SEM micrographs of copper films anncaled at 400°C for various periods: (a) as-deposited, (b) 10's, (c) 30's, (d)
40's, (e) 60 s, and (f) 90 s.
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Fig. 8. SEM micrographs of copper films annealed at 650°C for various periods: (a) as-deposited, (b) 5 s, (c) 105, (d)

20 s, (e) 30 s, and (f) 90 s.
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Fig. 10. SEM micrographs of copper films annealed at various temperatures for 30 s: (a) as-deposited, (b) 350°C, (c)

450°C, (d) 500°C, (e) 550°C, and (f) 650°C.
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Fig. 11. Effects of annealing temperature and time on re-
lative reflectance of Cu/TiN/Si. Reflectance was cali-
brated against an as-deposited copper film.
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