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In the present communicaion, we shall report on
the growth of nanolayered semiconductors deposited on
slver singe-crystal substrates by Eledrochemicd
Atomic Layer Epitaxy (ECALE) and on ther
charaderizaion by surface science techniques. The
ECALE technique is used to grow structuraly well-
ordered 11-VI and Il -V compound semiconductors. A
monolayer of the compound is obtained by dternating
the underpatential deposition of the metallic dement
with the underpatential deposition of the non metallic
element in a g/cle. When the upd is performed on singe
crystals, the aomic layer is epitaxial; namely, it is
strongy affeded by the aystall ographic orientation of
the substrate.  The ECALE cycle can be repeded as
many times as necessary to oltain depaosits of pradicd
thickness The thicknessof the deposit is determined by
the number of cycles.

The ECALE method was propased by Stickney
and coworkers [1] and was extensively applied to
polycrystalline, as well as to singe aysta gold
substrates. In our laboratory, it was employed to grow
cadmium and zinc chalcogenides, as well as indium
arsenide and ternary compounds on silver single
crystal substrates. Once the deposit is formed, the
amount of the dements deposited was estimated from
the darge involved in their stripping. These
investigations aways confirmed an amost
stoichiometric ratio of the element forming the
compound. Moreover, the dharge is a function of the
number of deposition cycles, thus indicating layer-by-
layer growth.

In order to determine the daraderigtics of
composition, morphology and structure, the deposited
films were eamined by different surface science
techniques. In particular, the mposition was
determined by X-ray photoeledron spedroscopy
(XPS). Meaurements were performed ex-situ by
transferring the samples after depostion to the XPS
spedrometer in utra-high vaauum. The results obtained
so far indicae that al compounds examined have the
desred composition. The structurd analysis was
performed by X-ray photoeledron diffradion (XPD),
still in utrachigh vaauum. For CdS and ZnS deposited
on Ag(111), it was evidenced the formation of an
ordered ultrathin layer of the compound. The structure
is that of wurtzite with the (000]) plane paraléel to the
surfaceplane and the Cd type termination.

The morphology of samples formed with 25, 50,
and 100 eposition cycles was investigated by Atomic
Force Microscopy (AFM) to study the evolution from
the bare slver singe aystal to depaosits of different
thickness It can generally be observed that the thinnest
depasits exadly refled the underlying silver surface As
the deposit’s thicknessincreases, the formation of some
crysallites and some dusters are observed, but the
surfaceremains homogeneous. The high homogeneity is
also indicated by the very low roughress fador of all
samples examined. In the cae of CdS, the crystallit es of
samples formed with 100 deposition cycles appea to
lengthen along a preferentia diredion yp to more than

100 nm. Magnification of AFM images of the thickest
samples ows that the growth takes place #ong large
terraces, layer-by-layer and not with cusps. Thus,
strongy suggesting the eoitaxial growth.

The high order found by AFM, aswell as by XPD
meaurements, paintsto a high qudity of the compound
obtained. Hence, ECALE technique hold the promise of
being able to provide low-cogt, structurally well-ordered
solids whose @mpaosition can be mntrolled at the
nanoscopic level along the diredion perpendicular to
the substrate.
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