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Properties of CNT field effect transistors using top gate electrodes

Yong-Wook Park’ and Seok-Jin Yoon*

Abstract

Single-wall carbon nanotube field-effect transistors (SWCNT FETs) of top gate structure were fabricated in a
conventional metal-oxide-semiconductor field effect transistor (MOSFET) with gate electrodes above the conduction
channel separated from the channel by a thin SiO, layer. The carbon nanotubes (CNTs) directly grown using thin Fe film
as catalyst by thermal chemical vapor deposition (CVD). These top gate devices exhibit good electrical characteristics,
including steep subthreshold slope and high conductance at low gate voltages. Our experiments show that CNTFETs may
be competitive with Si MOSFET for future nanoelectronic applications.
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Fig. 1. Schematic cross section of top gate CNT FET.
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Fig. 2. Schematic of thermal CVD.
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Fig. 3. Growth sequences for CNTs.
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Fig. 4. SEM image of CNTs which was bridged by metal
electrodes.
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Fig. 5. AFM image of CNTs.
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Fig. 6. SEM image of CNT-FET using top gate electrodes.
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