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The dedrodeposition of Cu-Co multilayers was
investigated in the presence of two additives, sodium
dodegyl sulfate (SDS) and sacdarin [1, 2]. Cyclic
voltametry, stealy-state polarizaion, impedance and
potential pulses were caried out, using a quartz aystal
microbalance. The magnetoresistance was measured. The
experimental conditions have been aready described [3].

Cyclic voltametry shows that the alditives do not
markedly affed the discharge of copper, but they have a
strong effed on that of cobalt. Sacdarin inhibits the
depasition whereas SDS has a depdarizing effed.

Steady-state polarization - In the presence of saccharin,
the podarizaion curve is shifted towards negative
potentials whereas addition of SDS has a dight effed
(Fig. 1). Two dfferent slopes are ohbserved depending on
the podlarizaion, indicaing a two-step discharge of the
Co(ll) spedaesasfor nickel [4].

Electrochemical impedance - (Fig. 2). In the basic
eledrolyte or in the presence of SDS, the double layer
cgpadtanceis rather large. In the presence of sacdarin, it
is markedly deaeesed, probably as the result of a
blocking adsorption of saccarin [5]. The R..i product of
the charge transfer resistance and the current density,
incresses with poarizaion from 45 to 70 mV. The
impedance plots exhibit, at low pdarization, in addition to
the highfrequency capadtive fedaure, a medium-
frequency inductive loop, whose dharaderistic frequency
increases exponentially with polarization. This behavior is
quite similar to that observed for the discharge of nickel
[4]. Asfor nickel, this feaure is attributed to the two-step
discharge of cobalt via an intermediate adion

Co(ll) + e<=>Co(l) ags (1)

Co(l) s + €-> Co (2)
These readions are cupled to the hydrogen evolution
readion, written as the global reduction of the protons:

2H" +2e->H, 3
Readion 1 is considered as a reversible process to
acount for the increasing R..i product with pdarization.
In the presence of SDS, the kinetics of these readions are
only dlightly modified. In the presence of sacdarin, a
blocking adsorption occurs [5], which inhibits the
discharge of cobalt.

Potential Pulses - Cu-Co trilayers were prepared at E; = -
0.4V/sce ad E, at —1V/sce using the EQCM [3]. The
frequency shifts were mrreded for the mass distribution
using the model of Kelly et a [6]. Hydrogen evolution is
the main readion at the beginning of cobalt depasition.
This was confirmed by in-situ magnetizaion
measurements [7]. The partiad curves for hydrogen
evolution are only dightly affected by the alditives,
whereas the aurves for cobalt deposition depend strongy
on the presence of the alditives (Fig. 3): SDS increases
the depasition rate of cobalt whereas saccharin inhibitsiit.

Magnetoresistance measurements were caried out for
Cu-Co multilayers deposited on ITO glass (tc,: 4.5nm,
teo: 0.8nm). The GMR is 9+0.5% in the presence of both

additives, whereas it is 25% for multilayers deposited
from the basic dedrolyte a shown for other additives[8].

REFERENCES

1-J J Kdly, P. Kern and D. Landadlt, J. Electrochem.
Soc., 147, 3725 (2000) and references therein

2-J.J. Kelly, P. Bradley and D. Landdlt, J. Electrochem.
Soc., 147, 2975 (2000).

3 - E. Chassing, A. Morrone and J. E. Schmidt, J.
Electrochem. Soc., 146, 1794 (1999).

4 - E. Chassaing, M. Jous«llin, and R. Wiart, J.
Electroanal. Chem., 157, 75 (1983).

5 - |. Tabakovic, S. Riemer, V. Inturi, P. Jallen and A.
Thayer, J. Electrochem. Soc., 147, 219(2000).

6 - J. J. Kelly, K. M. A. Rahman, C. J. Durning and A. C.
West, J. Electrochem. Soc., 145, 492, (1998).

7 - A. Gunddl, E. Chassaing, and JE. Schmidt. in
Fundamental Aspects of Electrochemical Deposition and
Dissolution Including Modeling, D.L. R. Aogaki, M.
Matlosz, Y. Sato, J. B. Talbat, Ed., PV 99-33, p. 135, The
Eledrochem. Soc. Proc. Series, Pennington, NJ (1999).
8- S. K. J. Lenczowski, C. Schonenberger, M. A. M. Gijs
and W. J. M. Dgjonge, J. Magn. Magn. Mater., 148, 455
(1995).

Fig. I Steady- state polarization curves
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Fig. 2: Impedance plots recorded for 15 mAgm
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Fig. 3 Transient polarization curves for Co deposition
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