ors. That means chat, lke silicon, they do not pass current
easily without an additional boostof en
or a vol

between
the two levels and is the so-called band gap of a semiconduc-
o Itissemiconductors’ band gaps that make them so useful
in circuits, and by having  library of materials with different

5, engineers e the vast ar-
ray of electronic devices availal

iz

cause for every circumferences

nanotubes have very few states thar are spaced far apart in
. As nanotwbe diameters increase, more and
statesare allowed and the spacing becween
ffecent-size nanotubes can have band gaps as
as zero (lkea mecal o bighsche band gap ofsilos, m
a Noot materia
e caty uned Unfornatey, he gtowth of sincues
currently gives a jumble o erries, and re-

searchers are sceking improvements so that specific types of
nanotut nteed.
Fat mulwalled nanotubes may haveeven more cocaplex

day make multiwalled tubes that are selfin-
sulating or that carry multiple signals at once, like nanoscop-
iccoaxial cables. Our L
growth sl fall far short oals, but by incorporating
Eanorae oo wockingFeuks) o kvs st laac b
unravelthei basic propertics.

Nanocircuits

everal rescarch groups, including our own, have success-
 fllybui woringelctonc devcesout ofcabon nanc-
fot transistors (FETS) use single semicon-
e e e S
el through wich deconsflow e right larton on
ape 63, The curnefringin i chan
on or off by applying voltages to 2 nnlby m.m s
‘The nanotube-based devices oper perature
ihhoarill oniech ok i
(hr\fﬂhwn dericm W adoies have Tous, o cxample
¢ he gate lstrodecan change th conduciviyof the
nanoeube chtnoclin S FET by 5
more, compaabl o icon FETs. Be
Howeve the na T should swich eliably using
il oot e Theorists pre-
e thars el ol g could i chock spodct
one terahertz or more—1,000 times as fast as processors
available today.
act that nanotubes come with a varity of band

and shown that such junctions behave as diod
mitting electricty o flow in only one direc
combinaions of nanotubes

)
:
:
g
g

[
wires, switches and memory elements made entirely from

AsuLTRATIIN WIRES

cabon natubes coul e up e

i microchips for more device, s well as heat and sta
Vily problems. At a e over 8 narometet in iamte, i
single-walled nanotube makes fines drawn by state-of-the-art
phoclithography look huge in comparison.
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