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Abstract

Carbon nanotubes (ENTs) have been: proposed as candidate for
nanoelectronics application in the future. Since contact resistance
(R.) between metal and CNT has significant influence on the electrical
performance of CNT devices, we focus on contact resistance and
electric field effect in the thesis. CNTs have low Rc with Pt electrode,
however, Pt deposited on Si0: surface shows poor adhesion. Composed
of Pt-T1 or Pt-Ta alloys, we successfully develop not only low Rc but
also good adhesion metal-CNT contact technology. About the
measurement, we approach R. by the way of measuring the front and end
resistances (Rr, Re) with 3-terminal structure. Within the limit of
the measurement system, R with Pt electrode should be lower than k
(2. Although R. with Ti electrode is very high, electrical and

chemical analyses reveal that CNTs react with Ti to form carbide and



Re is reduced significantly after annealing at 600°C. However,
annealing at 400°C fails to reduce R.. We fabricate CNTFETs with very
good ON/OFF performance with Pt-alloy electrode. Owing to the
nano-scale of CNTs, the magnitude of electric field on the surface
of CNTs 1s one-order greater than micro-scale metal-line. The
electric field decreases quickly away from CNTs. Because of the
strong electric field, charges can inject into oxide layer at
suitable Ve and I»-Ve curves show hysteresis characteristic. Using the
hysteresis effect, we demonstrate the non-volatile CNT-memory
dunction and the write-speed can be faster than 100ms. Retention
effect will be induced by watermoisture and cause an obstacle to

non-volatile memory application.
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Pd RF-Gun/50W Poor(A2§ 4R I fs 9 7%)
Pt RF-Gun/50W Poor( AH<10MPa)*
Ti DC-Gun/0. 4A Good( AH>50MPa)*
Ta DC-Gun/0. 4A Good( AH>50MPa)*
PtTi T1/DC-Gun/0. 06A Good( AH>50MPa)*
Pt/RF-Gun/50W
PtTa DC-Gun:Ta/0. 06A Good( AH>50MPa)*

RF-Gun:Pt/50W

*AH=Adhesion
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