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Eledrochemicd atomic-layer epitaxy (EC-ALE)
is an approac to eledrodepositing thin-films of
compound semiconductors. It takes advantage of
underpatential depasition (UPD), deposition of a surface
limited amount (a monolayer or lesg of an element at a
potential lessnegative than bulk deposition, to form a
thin-film of a compound--one gomic layer at atime.

Many I1-VI and afew Il -V compounds have
been formed by EC-ALE. 11-VI films such as CdSe, CdS,
and CdTe have been successfully formed.*** In addition,
depasition of the Ill -V compounds InAs*? and InSb** have
been formed, along with initial studies of GaAs™
depasition.

PbSe has a narrow band gap (0.26 eV) and is
used in photodetedors, photoresistors and photoemitters
in the infrared range. PbSe films have drealy been
formed by eledrodeposition.’>*® In this abstraa we report
the first instance of formation of PbSe by EC-ALE.

The SeO, concentration was 0.2 mM with apH

of 5.5, buffered with 50.0 mM CH3COONa-3H,0. The

Pb(NOs), concentration was 0.2 mM, pH of 4.0. A pH
4.0 blank solution was used as well. Solution pHs were
adjusted with CH;COOH. Thesuppating eledrolyte was
0.5 M NaClO,. Solutions were made with water from a
Nanopure water filtration system fed by the house-

distill ed water line. The potentials were measured relative
to aAg/AgCl reference dedrode.

Films were typicdly deposited on gold substrates
asfollows: The cdl isfilled by a pump from areservoir
containing an eledrolyte solution of the dement of
interest (Pb). A surfacelimited amount (~0.4
monolayers) of the dement is deposited at —0.300 V. The
cdl isthen rinsed with a blank eledrolyte solution and
fill ed with another eledrolyte solution of the next element
(Se). A stoichiometric amount of this element isthen
depasited on the previous element at —<0.300 V and the
cycle repeaed.

The films were charaderized using eledron
probe microscope analysis (EPMA) and atomic force
microscopy (AFM). The opticd properties of the films
were studied viainfrared absorption measurements.
Theratio of Pb and Se aomsin the films were found to
be stoichiometric by EPMA. Films were made with
thicknesses of 10 rmto 30 nm, and a strong blue shift
was observed spedroscopicdly for the fundamental
absorption edge due to quantum confinement.
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