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Cylindrical CdS quantumdotsof diameter8 nm and
height3-9 nm, aswell ascylindrical ZnSequantumwires
of diameter50 nmandheight0.5- 1 ym wereselfassem-
bled by electrodepositinghe constituentompoundsnto
the poresof ananodicaluminafilm. Thevaryingheights
of the nanostructuresnableusto actually contactjust a
few of the nanostructure€10-100)by large areacontacts
delineatedy standargphotolithographythe contactpads
cover about10-100million dots, but only aboutonein
a million is electrically contactedon the average). The
net capacitancebetweenthe contactsis thereforesmall
enoughto manifestdistinct Coulombblockadeeffectsin
thecurrentvoltagecharacteristi@atroomtemperatureWe
have obsened Coulom blockadein the CdS dotsin the
past,andrecentlywe obsened Coulombstaircasen the
ZSnSewires at roomtemperature High resolutionTEM
has shovn that the ZnSe wires are composedof 5-nm
sizedcrystallinegrains,separatethy about5 nm of amor
phousregions. Sincethe resistvity of amorphousZnSe
is much larger than that of crystalline ZnSe, the amor
phousregions act as weak links betweenthe crystalline
grains. Transporttakes placeby tunnelingbetweensuc-
cessve grainsvia the amorphousveaklinks. Thestruc-
turethusbeharesasalineararrayof tunneljunctionswhich
are known to exhibit Coulombstaircasevhenthe junc-
tionsareinhomogeneouémeaningthetunnelresistances
are differentfrom one junction to the next). We found
thesejunctions also exhibit the Coulomb blockade,but
more interestingly they exhibit the Coulombstaircasef
they are exposedo infra-redradiation (the staircaseloes
not appeaiin the dark). This peculiarphenomenomay
be dueto modificationof tunnelratesvia the introduc-
tion of photonassistedunneling, or re-arrangemenof
backgroundthaigesowing to real spacetransferin these
structures$

The utility of thiswork is in demonstratinghatinex-
pensve electrochemicatelf assemblycanproducestruc-
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Figure 1: The currentvoltagecharacteristiof ZnSequantum
wires, consistingof a linear array of tunneljunctions,shawving
Coulombstaircaset roomtemperature.

turesfor roomtemperatursingleelectronicsyhichmakes
singleelectronicdevicesmuchmoreaccessible.



