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The unique opticd and eledricd properties of
semiconductor nanocrystals have dtraded significant
attention over the last few yeas [1]. Through the
understanding of the origin of the quantum size effeds, a
new level of control of the properties of semiconductor
systems has been obtained. Chemicd synthesis allows one
a large degree of control to prepare nanocrystals with
various properties. Doping of the nanocrystals with an
opticdly adive ion is adso passble, adding to the
flexibili ty of these materials for device gplications.

In order to use semiconductor nanocrystals as the
opticdly adive mponent in an electroluminescent
device, high quality nanocrystals need to be synthesized.
The reseach presented here deds with ZnSe nanocrystals
doped with Cu, because the bulk material is known for its
good eledroluminescent properties. The samples are
made in a glovebox (dry nitrogen atmosphere) using a
chemicd synthesis[2] based on the TOP/TOPO synthesis,
well known for the CdSe nanocrystal synthesis. This
method allows for a size selectivity through the synthesis
time, as is $wown in Figure 1. The spedra show two
pedks: the first one, at 390 — 420 nm, is the ZnSe nea
bandgap luminescence [3] (which shifts to lower energy
for larger particle sizes as expeded) and the second one,
at ~460nm, is the Cu®* luminescence. The dependence of
the spedral position of these peds on the synthesis time
will be discussed.

In the low temperature photoluminescence
measurements, shown in Figure 2, it is clea that the Cu®*
emission has become the dominant spedra feaure. At
low temperature, the luminescence quantum efficiency,
dominated by the Cu?* luminescence, reades values of
around 30 % [4]. This effect, together with the
temperature dependent spedral position of these emission
bands, will be discussed in detail and compared to hulk
ZnSe:Cu. In addtion, the assgnment of the Cu®*
luminescence processwill be presented.

Finaly, layers of these nanocrystals on a
conducting substrate (TFO) have been fabricated through
dip-coating from a  suspension. Preliminary
eledrochemicd results (layer stability in relation to the
dark current / photocurrent measurements and Mott-
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Figure 1: Normalized photoluminescence measu-rements
(excitation was at 330 rm, room temperature) of ZnSe:Cu

samples at different synthesis times. The growth of the
nanocrystals and incorporation of copper is clealy
refleded in the luminescence spedrum.
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Figure 2. Temperature dependent photoluminescence
measurements (excitation was at 330 o) of 3.4 M
ZnSe:Cu nanocrystals. The relative intensities can be
compared.

Schottky measurements) will be discused and pdential
device gplicaion will be cnsidered.
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