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AbstractIn this presentation will be given an up-date of the mask defining the growth area. Already in 2001, we showed
status of epitaxially. grown I;I-V nanowir.es, from _the perspective  {hat it is possible to form close to atomicatprupt hetero
:’lgf(f;?ctthr’oI‘:irc‘;c:;i;"ng;nggﬁf;n?c';d applications in the areas of .0 2005 in a NW, thus providing a way to form functional

heterostructures for 1D tunnelling as well as for designed
energy quantization in QDs formed along the wire. | will also
.  INTRODUCTION present recent results where we demonstrate the control of
cubic vs hexagonal structures, also leading to highly interesting

Devices forelectronics a well as optelectronics are today and quite noveproperties. [2,3]

designed on the 10nm scale. With traditional -dogvn
fabrication, such devices are often dominated by processing

induced defects. We have developed an alternative approach,

to form 1D nanowires (NWs) by aottomup, or sel Ill. ELECTRONIC AND OPTICA. PROPERTIES

assembling, method, allowing simple as well as highly\yye have studied transport via single and multiple QDs in
complex structures to be formed. In most cases we combing\@s which is of interest also for possible quantum

Iith_ographic step such that the_ fabricati_on can be describeqgsmation applications as well as for novel approaches

guided seliassembly. A special benefit of the seeded NW ards thermoelectricity. Similarly, we have studied optical

growth approach is that HV materials and devices can b&,gnerties of such QDs formed inside a NW, which may be one

grown on silicon. Finally I will give a couple of examples Of¢ the most promising candidates for an electrically driven
II-V NWs for the realization of transistors, lighnitting single photon on demand degi [4]

diodes and solar cells.[1]

IV. APPLICATIONS OFNANOWIRES
[I. NANOWIRE GROWTH ) o i )
We have studied transport via single and multiple QDs in |

The way we grow NWs can be sigibed as selective areayj|| cover three application areas for-M nanowires, where
growth, either provided by a metallic, often gold, particlgecent progress has been made. The first case is the realization
inducing growth locally, or via nracaled opening in a growth of high-performancenanowire wrap-gate transistors usingn
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Figure 3. The top shows a generaktayt of a  Figure 4. Cover image for the articl

| wrapgated, vertial NW field-effect transistor. OMonolithic GaAs/InGaP nanowire
tOHS%& () M+ ,-$&./,#0.112! "#3%&'|A)! @&&.2!-4!BEDB'! Bott%% shows real implication of concept, he light-emitting diodes on siliconO, fc
3'4#5'31.&&.2!-41657!5.5-8#&'9! 65@9!5.5-8#&'9!18#+,!/'&4'0+12! for a 50nm gate length and an array of 9]: In/ electrical geneation of neaflR
$&-BBI21<=7>719"33121@%! [ &#-3HOWBHEL 519%/EL +#0) NWe photons, monolithically grown on
e ' silicon wafers.



InAs nanowire surrounded by a higghdielectric and a wrap
around metallic gate. This constitutes an ideal system for co
axial electrostatic control of the conducting channel. The
second case | will present is a pteiof different lightemitting
structures, involving either single QDs as mentioned above,
GaAs/InGaP IRemitting LEDs as well as nitride based NWs
for shorter wavdength emission. Finally, | will show very
recent progress in making qumctions and Esaldiodes in
InP-based NWs for use in solar cells. [5, 6]

V. CONCLUSIONS

NWs are now ready to take the step from being a promising
approach to grow materials to being seriously imred for
electronics and opé&dectronics.
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