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SEM micrographs showing surface morphology of Cu nucleation on the
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1min, (b) 2min, (c) 3min, and (d) 6min. 

SEM micrographs showing surface morphology of Cu nucleation on (a)

Ar-plasma-treated and (b) H2-plasma-treated TaN substrates for 1 to 3 min

with the Cu CVD performed at 160℃. 

SEM micrographs showing surface morphology of Cu nucleation on

N2-plasma-treated TaN substrate with the Cu CVD performed at 160℃ for

(a) 1min, (b) 2min, (c) 3min, (d) 6min, and (e) 7min. 

Schematic illustration of Young’s equation. 

Oblique view SEM micrographs showing the nucleated Cu grains  on (a)

as-deposited, (b) Ar-plasma-treated, (c) H2-plasma-terated, and (d)

N2-plasma-treated TaN substrates with the Cu CVD performed at 160℃. 

SEM micrographs showing surface morphology of Cu nucleation on the

as-deposited TaSiN substrate with the Cu CVD performed at 160℃for (a)

1min, (b) 2min, (c) 3min, and (d) 6min. 
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Ar-plasma-treated and (b) H2-plasma-treated TaSiN substrate for 1 to 3 min

with the Cu CVD performed at 160℃. 

SEM micrographs showing surface morphology of Cu nucleation on 

N2-plasma-treated TaSiN substrate with the Cu CVD performed at 160℃ for

(a) 1min, (b) 2min, (c) 3min, (d) 6min, and (e) 7min. 

Oblique view SEM micrographs showing the nucleated Cu grains on (a)

as-deposited, (b) Ar-plasma-treated, (c)H2- plasma-terated, and (d)

N2-plasma-treated TaSiN substrates with the Cu CVD performed at 160℃. 

 

 

SEM micrographs showing surface morphology of Cu films deposited on (a)

as-deposited and (b) Ar-plasma-treated TaN substrate.  The Cu films were 
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SEM micrographs showing surface morphology of Cu films deposited on (a)
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as-deposited and (b) Ar-plasma-treated TaN substrate. 

AFM images showing surface roughness of Cu films deposited on (a) 

as-deposited and (b) Ar-plasma-treated TaSiN substrate. 

XRD spectra of Cu films deposited on as-deposited and Ar-plasma-treated (a)

TaN and (b) TaSiN Substrates. 

SEM micrographs showing surface morphology of Cu films deposited on

H2-plasma-treated (a) TaN and (b) TaSiN substrates.  The Cu films were

deposited at 160℃ and 150mtorr for 10 min. 

AFM images showing surface roughness of Cu films deposited on 

H2-plasma-treated (a) TaN and (b) TaSiN substrates. 
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annealed (400℃  for 30min in N2 ambient) Cu films deposited on (a)
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substrates. 
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AFM images showing surface roughness of post-deposition thermal annealed

(400℃ for 30min in N2 ambient) Cu films deposited on (a) as-deposited, (b)

Ar-plasma-treated, and (c) H2-plasma-treated TaN substrates. 

AFM images showing surface roughness of post-deposition thermal annealed
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(400℃ for 30min in N2 ambient) Cu films deposited on (a) as-deposited, (b)

Ar-plasma-treated, and (c) H2-plasma-treated TaSiN substrates. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


