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FI1 C-CNFETs oy P g 0TI £ =2 nm B0
W o =16, BB ICTE L,,,, =45 nm LA BBV, = -3 eV,
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SRR L T X Y g 4 45 1) B A e AT 80T
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Jr7s . B TR LT R B A A/, X T, T X
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SR R PEATY 52 B0 ) U P A% i e M S EL Ton/ Lo
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eV) 54 (4.6 eV)) I, V, =0 V FFXt R 1 25 7 B A
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I - X517 4k 1) BTBT A3 5078 B, (HIX BT /) E,
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1l i @q=0.6¢eV
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PR R AT R AR WP O A
w1k

6 FIT/RN & 43k 4,16 ,48 W] i X I 1) 45 14
AR L BOR KL N AT DL I A A e
Xof g A A i R 1 B A AE PR T TR A 2
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TF WL Loy, X FEEIEHN & BB R A X
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DIHEE SFXEE D, MM E ,WE7(a),(b)
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F14 328 U DI AH G, T HL 32 481 F A B9 R T L K
DRIt g 4% ST RE 8 1 4% 1 1R E L 78 4% 7 Bt
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Dual-gate-material-based device design for
unipolar metal oxide semiconductor-like carbon
nanotube field effect transistors”

Zhou Hai-Liang" Zhang Min-Xuan Fang Liang
(Key Laboratory of Parallel and Distribution Processing, School of Computer Science, National University of Defense Technology,
Changsha 410073, China)
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Abstract

Due to carrier band-to-band tunneling ( BTBT) through channel-source/drain contacts, traditional MOS ( metal oxide
semiconductor) -like carbon nanotube field effect transistors ( CNFETs) suffer from quasi-ambipolar transport property,
leaving much negative impacts on device performance and its application in circuits. To suppress such quasi-ambipolar
behavior, a novel device design based on dual-gate-material device structure is proposed. The modeling results show that,
with proper choice of tuning gate material, this device design can increase the ON-OFF current ratio by 6—9 orders of
magnitude , tune the threshold region effectively and keep the sub-threshold slope immune from it. In addition, the quasi-
ambipolar transport characteristic of C-CNFETs can be suppressed effectively using such novel device design. Further
study reveals that the performance of the proposed design depends highly on the choice of tuning gate material, and the

quantum capacitance in CNFETs has great effect on not only its subthreshold slope but also its transport polarity.

Keywords: dual gate material, carbon nanotube-field effect transistors, band to band tunneling, ambipolar transport
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