Surface Roughness Evolution of Co
Electrodeposits on Si

Maria Luisa Sartorelli," Maximiliano Luis Munford,!
Marcio Santos,? Wagner Figueiredo,’
Walther Schwarzacher® and Andre Avelino Pasa!
'Departamento de Fisica
Universidade Federal de Santa Catarina
Caixa Postal 476
Florianopolis, SC 88.040-900

Brazil

*Universidade do Vale do Itajai
Centro de Ensino Superior VII
Rodovia SC407 Km 4
Sao Jose, SC 88.122-000
Brazil

3H. H. Physics Laboratory
Bristol University
Tyndall Avenue
Bristol BS8 1TL
United Kingdom

This work investigates the surface roughness of Co
electrodeposited on Si (100) substrates. The objec-
tive was to determine the influence of the nucleation
mechanism, i. e. progressive or instantaneous, on the
morphology of the Co layers. In order to compare de-
posits with different nucleation mechanisms, two series
of samples were potentiostatically prepared from elec-
trolytes containing two concentrations of cobalt sul-
fate (26 and 104 mM). Sodium sulfate (500 mM) was
used as supporting electrolyte. The surface roughness
was measured via atomic force microscopy. The low
concentration bath resulted in progressive nucleation
and the high concentration one in instantaneous nucle-
ation, as determined from the current transients. The
surface roughness showed a strong dependence on the
nucleation mechanism for layer thicknesses below 260
nm. A factor higher than 5 for the interface width
was observed in progressive samples as compared to
instantaneous ones. However, for thicker layers the
surface of both series of samples showed a very sim-
ilar morphology. The surface roughness evolution of
the layers was investigated in a quantitative way us-
ing the scaling analysis. The nucleation and growth of
the deposits were studied by the Monte Carlo method
applying an appropriate algorithm. The simulated re-
sults adequately described the experimental data. To
demonstrate the influence of the surface roughness on
the magnetic properties of the Co deposits, simulta-
neous transversal Kerr effect and magnetoresistance
measurements were done.



