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The goal of thiswork isto explore the posshili ty
of eledrochemical depasition of high quality copper films
diredly on diffusion barrier layers without the use of
copper sedl layer. In this paper we report on the growth
of copper on TaN from sulfate, fluorobaate,
methanesulfonate, pyrophosphate, and EDTA based
copper solutions.

We show that under appropriate experimental
conditions, a high density of copper nuclei can be
ohbtained on urpatterned TaN surface  Furthermore,
continuous copper films can be obtained by subsequent
growth of the dusters at low overpotentials under kinetic
or mixed control.

Figure 1 shows the current-potential curves for
copper deposition on TaN from various lutions. The
onset of the reduction of copper occurs at much lower
overpatentials for addic than alkaline solutions. The
copper deposition peak is immediately followed by the
onset of hydrogen evolution. In the cae of sulfate
solution the pper deposition pe&k and the onset of
hydrogen evolution overlap.

Figure 2 shows current-transients for copper
deposition from methanesulfonate bath. The deposition
of copper on TaN follows the Volmer-Weber 3-D idand
growth medhanism, and by applying more negative
potentials we were aleto oltain nuwcleus densities as high
as 10" cm leading to approximately 30 mm thick copper
films.

Preliminary results of copper deposition onto
TaN patterned structures are shown in Figure 3.

i(Acm?)

-1x10° |

i(Acm?)

-1x10° |

. I . I . ] L . I . I
-1.2 -1.1 -1.0 -0.9 -1.9 -1.8 -1.7 -1.6
U (V vs. Ag/AgCl) U (V vs. Ag/AgCl)

Figure 1. Copper deposition pesk region in current
potential curves for copper deposition from: @) sulfate
(pH=1), b) sulfate with additi ves (palyethylene glycol, ClI°
ions and his(3-sulfopropyl) disulfide) (pH=1), c)
fluorobarate (pH=1), and dy EDTA based solution
(pH=135).
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Figure 2. Current transients for copper deposition on TaN
from copper-methanesulfonate solution at: -1.0 V, -1.1 V,
-1.2 V, -13 V and -1.4 V (vs. Ag/AQCl reference
eledrode). SEM images of copper nuclei deposited at @)
-1.0V,b)-1.2V,andc)-1.4 V.
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Figure 3. Top view of the mpper nuclei depasited into
the trenches of the patterned TaN diffusion kerrier layer
from fluorobarate solution.



