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Cylindrical CdSquantumdotsof diameter8 nm and
height3-9nm,aswell ascylindrical ZnSequantumwires
of diameter50nmandheight0.5- 1 µm wereselfassem-
bledby electrodepositingtheconstituentcompoundsinto
theporesof ananodicaluminafilm. Thevaryingheights
of the nanostructuresenableus to actuallycontactjust a
few of thenanostructures(10-100)by largeareacontacts
delineatedby standardphotolithography(thecontactpads
cover about10-100million dots, but only aboutone in
a million is electrically contactedon the average). The
net capacitancebetweenthe contactsis thereforesmall
enoughto manifestdistinctCoulombblockadeeffectsin
thecurrentvoltagecharacteristicatroomtemperature.We
have observed Coulom blockadein the CdS dots in the
past,andrecentlywe observedCoulombstaircasein the
ZSnSewiresat roomtemperature.High resolutionTEM
has shown that the ZnSe wires are composedof 5-nm
sizedcrystallinegrains,separatedby about5 nmof amor-
phousregions. Sincethe resistivity of amorphousZnSe
is much larger than that of crystallineZnSe, the amor-
phousregionsact as weak links betweenthe crystalline
grains. Transporttakesplaceby tunnelingbetweensuc-
cessive grainsvia the amorphousweaklinks. Thestruc-
turethusbehavesasalineararrayof tunneljunctionswhich
are known to exhibit Coulombstaircasewhen the junc-
tionsareinhomogeneous(meaningthetunnelresistances
are different from one junction to the next). We found
thesejunctionsalso exhibit the Coulombblockade,but
moreinterestingly, they exhibit the Coulombstaircaseif
they areexposedto infra-redradiation(thestaircasedoes
not appearin the dark). This peculiarphenomenonmay
be due to modificationof tunnel ratesvia the introduc-
tion of photonassistedtunneling, or re-arrangementof
backgroundchargesowing to real spacetransferin these
structures1

Theutility of this work is in demonstratingthat inex-
pensiveelectrochemicalself assemblycanproducestruc-

�

Correspondingauthor. E-mail: sbandy@vcu.edu.edu
1N. Kouklin, et.l al., Appl. Phys.Lett., 79, 4423(2001).
1

0 0.1 0.2 0.3 0.4 0.5
0

0.2

0.4

0.6

0.8

1

1.2
x 10

−11

Voltage (V)

C
u

rr
en

t 
(A

)

igure1: Thecurrentvoltagecharacteristicof ZnSequantum
ires,consistingof a linear arrayof tunneljunctions,showing
oulombstaircaseat roomtemperature.

uresfor roomtemperaturesingleelectronics,whichmakes
ingleelectronicdevicesmuchmoreaccessible.


