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We ae exploring the use of elearodeposition techniques
such as eledrochemicd atomic layer epitaxy (EC-ALE)
and its variants to produce low-dimensional phases on
eledrode surfaces.

In this paper, we report on the charaderization of
thin films of PoTe, CdTe, Bi,Te;, Sb,Te; aswell as
PbTe/CdTe and Bi,Tes/Sh,Te; superlattices grown onto
Au substrates using EQCM and XRD.

In EC-ALE, a surfacelimited eledrochemicd
readion—typicdly underpotential deposition (UPD)—is
used to synthesize abinary compound by carrying out
successve depasitions of ead element from its respedive
solution preaursor. In the cae of the tellurides, however,
because of slow deposition kinetics, successve reductive
‘UPD’ readions can be used to deposit binary tellurides
from asingle solution. The two half readions generally
have the form (here M=metal):

M™ +ne ===M (fast)
HTeO," +4e +3H" ===Te+2H,0  (dow)

As an example, the voltammetric and mass change data
for the @-UPD of Pb and Te from an addic aqueous
solution containing both Pb* and TeO, is sown in the
figure below. In this graph, masschange data ae shown
in blad (dark) and voltammetric data ae shown in red

(light).
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Inthe CV data, theinitial (reductive) deposition scan for
co-deposition is almost identical to what was observed in
the cae of Pb UPD (i.e., no TeO, present). That is, it
appeasthat Pb depositsfirst in spite of the fact that the
UPD wave for Tein the dbsenceof Pbisacdually positive
of the Pb UPD wave (in the @senceof Te). This behavior
is due to the slow Te deposition kinetics—-we observe a
nealy 0.7 V deposition overpotential for the Te ‘UPD’
wave. Interestingly, oncethe potential becomes positive
of the Pb UPD patential, the deposition ceases entirely
(masschange goesto 0). At this potential, the Te
monolayer has completely covered the Pb UPD layer and
sincethereisn't sufficient driving forceto cause bulk Te
depaosition, growth stops. Thus, the first two atomic layers
appea to effedively depaosit in alayer-by-layer fashion
due to the low deposition of Te. At this paint, the total
mass change aorresponds to about 0.08 pg, which

corresponds to the sum of the mass changes ohserved for
individual Pb and Te monolayers deposited separately.
Oncethe potential is swept even more positive, thereisa
stripping process slow at first and then faster nea the Te
stripping pe&k at about 0.4 V. We believe this
corresponds to the slow stripping of Pb foll owed by the
stripping of the Te monolayer.

XRD data for these systems will aso be
discussed. The data shown below il lustrate the
coincidence goitaxy that occursin these systems. The
bright spots correspond to dffradion from the Au
substrate, whil e the powder rings correspond in this case
to afilmof PbTe.







