Atomically Precise Graphene Nanoribbons
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Abstract

According to Moore’s law, the density of transistors 1n a computer chip should double every two years. With current silicon-based transistors, the
probability of keeping this law factual 1s on a downward slope unless an alternative 1s found. Atomically precise graphene nanoribbons (GNRs) have the
potential to become the replacement for silicon transistors due to their predicted superior electrical qualities and ultrathin body. We fabricated GNR field
effect transistors (FETs) using atomically precise GNRs with 20 nm channel lengths and an I_ /I . ratio in which the I, was 1000 times higher than the

[ ¢ current. The GNRs are environmentally sensitive when characterized due to adsorbed oxygen at the contact.
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GNRs Device behavior switches from P-type when measured in air to N-type when measured under cryogenic
H F Mé; conditions 1n the probe station. The device then switches back to P-type when measured in ambient conditions.
This was heavily weighed upon by the Schottkey barrier, which 1s 1llustrated below.
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We used three different transfer methods which Above 1s a SEM 1mage of source/drain after e- | Bl TP 2] 2] | e e ,
include the HF transfer, HCL transfer, and powder beam and lift-off process. The GNRs can be as [2]
transfer. It is extremely critical to have an effective long as 25-40 nm. Therefore, it 1s crucial to
transfer because the more GNRs transferred, the contact ribbons at both the source and the drain F t W k
more chances we have to measure working devices. with a very narrow and precise gap. uture or

* Try GNRs with the following characteristics: N=9, 0.9 nm width, and 1.9 eV band gap; N=13, 1.3 nm width,
and 2.5 eV band gap

R efe rences . = Make shorter gaps precise enough to not short on every measurement
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