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Vapor Detection of ssSDNA Decorated Graphene Transistor
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Abstract

We report a way to improve the ability of graphene to operate as a gas sensor by applying single stranded deoxyribonucleic acid
(DNA). The sensitivity and recovery of the DNA-graphene sensor depending on the different DNA sequences are analyzed. The dif-

ferent sensor responses to reactive chemical vapors are demonstrated in the time domain. Because of the chemical gating effect of the

deposited DNA, the resulting devices show complete and rapid recovery to baseline unlike the bare graphene at room temperature. The

application of the pattern recognition technique can increase the potential of DNA-graphene sensors as a chemical vapor classifier.
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Fig. 1. The optical microscope image of graphene surface (a) before
annealing and (b) after annealing.
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Fig. 2. The schematic diagram of DNA-Graphene sensor device fab-
rication method using photolithography.

Si

Table 1. The nucleobase sequence of sSDNA and the content of Gua-
nine(G) and Cytosine(C)

GC
Name DNA sequence rate (%)
DNA1 GCG GAG GIG CAC GCG GAG CAC 76
DNA2 ACA TAT ATG TAT GAG TGC GCG 43
2.2 ssDNA MA A 1™ SH(immobilization)
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Fig. 2. Normalized sensor responses to NH; on (a) graphene only (b)
graphene/DNA1 and graphene/DNA2 sensor. Responses to
NO, on (c) graphene only (d) graphene/DNAT1 and graphene/
DNA2 sensor.
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PCA 1

Fig. 3. Principal components analysis based on the reactivity of
ssDNA-graphene sensor with NO, and NH; gas.
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