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A Study on the Effect of Carbon Nanotube Directional Shrinking
Transfer Method for the Performance of CNTFET-based Circuit
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Abstract The CNTFET, which is attracting attention as a next-generation semiconductor device, can obtain bal-
listic or near-ballistic transport at a lower voltage than that of conventional MOSFETs by depositing CNTs
between the source and drain of the device. In order to increase the performance of the CNTFET, a large
number of CNTs must be deposited at a high density in the CNTFET. Thus, various manufacturing processes to
increase the density of the CNTs have been developed. Recently, the Directional Shrinking Transfer Method was
developed and showed that the current density of the CNTFET device could be increased up to 150 uA/um. So,
this method enhances the possibility of implementing a CNTFET-based integrated circuit. In this paper, we will
discuss how to evaluate the performance of the CNTFET device compared to a MOSFET at the circuit level
when the CNTFET is fabricated by the Directional Shrinkage Transfer Method.
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Figure 1. CNTFET Structure [1]
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Figure 2. CNT Directional Shrinking Transfer Method [5]
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Table 1. Delay and Power of MOSFET and CNTFET

Delay Power Delay Power

(ps) (uW) Ratio Ratio
MOSFET | 15140 | 27.600 0 0
CIITET 4385 | 6970 0 0
MOSEET 1 635000 | 18180 | 45304 | 0659
LT 14890 | 139500 |  3.396 | 20014

X 2. Z220| EXst= CNTFET 3|29 X|dn} ;e
Table 1. Delay and Power of Defective CNTFET

Delay Power Delay Power
(ps) (uW) Diff. Diff.
(%) (%)
Evenly
Defective
CNTFET 15.430 102.000 3.627 -26.882
200nm
18.250 122.100 22.565 -12.473
Unevenly 18.370 115.600 23.371 -17.133
Defective
CNTFET
200nm 18.500 109.100 24.244 -21.792
18.640 102.600 25.185 -26.452
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