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Single-Molecule Integration?
2.5 nm

Si

SiN
Au

3.0 nm

Si

SiN
Au

2.0 nm

Si

SiN
Au



Self-Aligning Single-Molecule Junctions
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Self-Aligning Single-Molecule Junctions



Single-Molecule Devices?
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SWCNT-DNA-SWCNT Devices

Short Circuit/Bundles

Open Circuit
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Wrapped SWCNTs Blank ChipSWCNT-DNA-SWCNT
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~45%

G0 = 2e2/h ≈ 77.5 μS



Length Dependence of DNA Conductance
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Length Dependence of DNA Conductance
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Length Dependence of DNA Conductance
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Hopping Dominated Transport Behavior?
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COVID: Rise of the Variants
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D614G

Can we electrically identify variants?

29903 bp 
RNA-based Genome

D 
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5’-TATCAGGGTGTTAACTGC-3’614G
5’-TATCAGGATGTTAACTGC-3’614D Wild Type
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Active Single-Molecule Electronics: Biosensing

10-10

10-9

10-8

10-7

10-6

10-5

10-4
Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

C
on

du
ct

an
ce

 (G
0)

20℃ 65℃ 65℃20℃ 20℃

100s

// // // // // // //

// // // // // // //

Probe + 
614G

Solution:
20 µM 
614G
Target

Solution:
20 µM 
614D

Mismatch

Junction 
Reformed

No 
Reformation

10-10

10-9

10-8

10-7

10-6

10-5

10-4
Phase 1 Phase 2 Phase 3 Phase 4 Phase 5 Phase 6 Phase 7 Phase 8

Time (s)

C
on

du
ct

an
ce

 (G
0)

100s

// // // // // // //

20℃ 65℃ 20℃// // // // // // //

Probe + 
614G

Solution:
20 µM 
614D

Mismatch

No 
Reformation

Solution:
20 µM 
614G
Target

Junction 
Reformed

614G Target (D614G Variant )
614D Mismatch (Wild Type)

614G Probe
mCNT mCNTNH NH(CH2)6 (CH2)6CO CO



Summary and Conclusions
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