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An eledrochemicd quartz crystal microbalance
(EQCM) has been incorporated into athin layer
eledrochemicd cdl to study the deposition of Cd and Te
atomic layer formation and the dternated deposition of
Cd and Te aomic layersto form CdTe usingthe EC-ALE
methoddogy. 9 MHz AT-cut quartz aystals, with 5 mm
diameter sputtered Au eledrodes on eadt side (Seiko),
were used as substrates in athin layer eledrochemical
flow cdl. The cdl consisted of Plexiglas blocks and
silicon gaskets, all owing the Au on one side to be used as
the working electrode while the other eledrode was open
tothe ar. The cdl volumewas~50 uL. A thin Auwire
and Ag/AgCl were used as auxili ary and reference
eledrodes, respedively. The flow cdl was housed inside
awire Faraday cage to minimizenoise in frequency
measurements. The Faraday cage was housed in a
Plexiglas box to help exclude oxygen. Solutions were
contained in Pyrex glassbattles, held inside asecond
Plexiglas box, again to limit oxygen expaosure. Solutions
were delivered through a Teflon distribution valve. The
solution flow rate was controlled by pressurizing the
solution bottles and use of a micro-metering valve.

The EQCM (EG& G) was cdibrated by using
silver eledrodeposition combined with cyclic
voltammetry under static condition. The cdibration
constant was 4.787ngHz* cm®.

Fig. 1 shows current and frequency change vs.
applied potential for Cd eledrodepasition. The potential
was ganned negatively to record the reductive aurrent
and frequency change crresponding to Cd UPD. The
reductive Cd coverage (0.278 ML) was much smaller than
the 1.159ML cdculated from frequency change. The
extra masswas assgned to sulfate alsorption on the
depasited Cd.

Fig. 3 shows current and frequency change vs.
applied potential for Te dedrodeposition. At E=+0.2V,
atellurite spedes was believed to be adsorbed on the Au
substrate. Thiswas confirmed using XPSinaUHV-EC
study. The observed reductive aurrent between E = +0.1
to —0.55 V corresponded to UPD Te deposition.
However, the frequency change indicated alarge mass
lossbetween E = +0.1t0 -0.28 V. Thiswas due to
desorption of tellurite spedes from the substrate, along
with asmall amount of Te UPD. At more negative
potential, bulk Te depasition occurred. When the
potential scan was reversed to the positive diredion, the
oxidative current and frequency change crresponded to
Te stripping and re-adsorption of the tellurite spedes. Te
coverages cdculated from reductive and oxidative
currents were~0.7 ML. STM and UHV-EC studies are
currently underway to gain better understanding of the Te
eledrodepasition process

Fig. 4 shows current and frequency change vs.
depaosition timeininitia studies of the dternated
depasition of Cd and Te. Solutions were mntinuously
delivered to the depasition cdl whil e the solutions were
changed every 200sin the foll owing order: Blank Cd,
Cd, Blank Cd, Blank Te, Te, and Blank Te. Cd coverages
cdculated from reductive current and frequency change

were~0.8 ML. The etra charge was probably due to
hydrogen evolution and disolved oxygen reduction.
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Figure 1. Frequency change (blue) and current (bladk) of
aAueledrodein 5 mM CdSO, + 0.5 M Na,SO, + 50 mM
NaOAc, pH =5.7. Scanrateis5 mV/s.
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Figure 2. Frequency change (blue) and current (blad) of
aAuededrodein 0.25mM TeO, + 0.5M Na,SO, + 10
mM Na,B,O, pH =9.2. Scanrateis5mV/s.
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Figure 3. Frequency (blue) and current (black) vs.
depasition time & constant E =-0.5V for CdTe (EC-
ALE) on AuEQCM eledrode. Solution flow rateis2
mL/min.



