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**Field-effect transistors based on :
have been shown to be faster and less €
consuming than their counterparts. Howeve
ensuring these advantages are malntalned for

Integrated circuits Is a challengﬂ.___‘

g

*** Here we demonstrate that a S|gnH':|cant reductlon In-the
use of field-effect transistors can be achieved by

based on a pass-transistor logic configuration, rather
than a CMOS configuration.
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“*Logic gates are constructed on individu
nanotubes via a approach and with
power supply at voltages as low as 0.4 V. )

“*The pass-transistor logic configuration -provides a
significant simplification of the carbon nanotube-based
circuit design, a - J and a
significant reduction in COF :

——

**In particular, a full adder, which requires a total of
to construct in the usual CMOS

circuit, uses only _ _ : _
In the pass-transistor logic configuration.
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An ideal design configuration for CNT—based I
fulfill the following :

1. The first requirement is that circuit blocks designed
with such a circuit configuration “must posSess
sufficient and driving-ability to

and propagation-mn-the circuit.

2. The second requirement is that: the design
configuration should take the full advantage of the
and use as
transistors as possible while operating at higher speed
and/or with lower power dissipation than
conventional CMOS configurations.



v" In this article, we focus on explorlng a suitable circuit desit
for CNT-based ICs, and constructing basic gates and more co
for an ALU(Arithmetic & Logic Unit).

v , high-performance CNT-based FETSs are fabricated vi
doping-free approach.

v , CNT-based ICs .are designed following the
configuration of a pass-transistor logic (P-"Flz-f-wlﬂeh S|gn|f|cantly reduces
the number of transistors required. .

v However, conventional PTL crrcuﬁrencountered two —major
drawbacks namely, threshold voltage drop and loss of gain, which have so
far prevented PTL circuits from being widely used in ICs.

v Here we show that both drawbacks can be eIiminated In CNT-based PTL
circuits via threshold voltage engineering and combining PTL circuits with
CMOS inverters.

v" Basic logic gates such as OR and AND, as well as the more complex full
adder, multiplexer (MUX) and demultiplexer (DEMUX) circuits are
successfully fabricated on individual CNTs for the first time.
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(1) .
@L Device Fabricafion
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&d opEEimeamgneciples and experimental results

s ffor ln@ R ciceuits -

operating principles experimental results
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Coneclusions

“*The realisation of these circuii
sufficient for the construction o
nano-ALU. -

,’ - -

——— —in

**The realisation of these circuits is
sufficient for construction of ICs
with faster - and less energy
consuming in nano scale.
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