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Figure S1. Electron localization function (ELF) (isovalue = 0.94 au) of Cn. Short 

C-C bonds in each map are highlighted by an arrow.



Figure S2. (a) Structures of Cn (n from 10 to 34). (b) Device configurations of Cn-

chain , Cn-ribbon, and Cn-tube. I-V curves of Cn-chain (c), Cn-ribbon (d), and Cn-tube 

(e).



Figure S3. (a) Other device configurations of Cn-chain. (b) I-V curves of Cn-chain



Figure S4. (a) Frontier molecular orbitals energies of Cn. (b) Frontier molecular 

orbitals energies of Cn at 0 V bias after device construction. (c) Frontier molecular 

orbitals energies of Cn at 1.8 V bias after device construction.



Figure S5. (a) Molecular projected self-consistent Hamiltonian quantities (MPSH) 

around the Fermi energy level of C16-chain. (b) Numbers of atoms in C16 (c) 

Transmission pathways of C16-chain. 



Figure S6. Molecular projected self-consistent Hamiltonian quantities (MPSH) 

around the Fermi energy level of Cn-chain. The dark shaded region is the dominant 

molecular orbital.



Figure S7. (a) Transmission spectra of device C24-chain at typical biases. (b) 

Maximum transmission eigenvalues and transmission eigenstates of peaks I and II at 

corresponding biases.



Figure S8. (a) Molecular projected self-consistent Hamiltonian quantities (MPSH) 

around the Fermi energy level of C16-ribbon. (b) Numbers of atoms in C16. (c) 

Transmission pathways of C16-ribbon.



Figure S9. Molecular projected self-consistent Hamiltonian quantities (MPSH) 

around the Fermi energy level of Cn-ribbon. The dark shaded region is the dominant 

molecular orbital.



Figure S10. (a) Transmission spectra of device C24-ribbon at typical biases. (b) 

Maximum transmission eigenvalues and transmission eigenstates of peaks I and II at 

corresponding biases.



Figure S11. (a) Molecular projected self-consistent Hamiltonian quantities (MPSH) 

around the Fermi energy level of C16-tube. (b) Numbers of atoms in C16. (c) 

Transmission pathways of C16-tube.



Figure S12. Molecular projected self-consistent Hamiltonian quantities (MPSH) 

around the Fermi energy level of Cn-tube. The dark shaded region is the dominant 

molecular orbital.



Figure S13. (a) Transmission spectra of device C24-tube at typical biases. (b) Maximum 

transmission eigenvalues and transmission eigenstates of peaks I and II at 

corresponding biases.



Table S1. Performance comparison with other molecular-based devices

Molecule Electrode
Bias 

voltage 
(V)

Current 
order of 

magnitude
Imax

Key 
characteristics

NDR
 Peak-to-

Valley 
Ratio 
(PVR)

Cyclo[18]carbon1 carbon 
chain

[0, 1] μA ~50
Ohmic 

characteristic
——

Cyclo[18]carbon1 graphene [0, 1] μA ~10
Quasi 

Schottky 
——

Cyclo[18]carbon1 silver [0, 1] μA ~8
Current-
limiting 

——

Cyclo[14]carbon2 

(polyynic)
graphene [0, 1] μA ~15 NDR effect ~1.4

Cyclo[14]carbon2 
(cumulenic)

graphene [0, 1] μA ~20
Current-
limiting 

——

Trefoil knot3

(24 benzenes)
silver [0, 2] nA ~80 NDR effect ~1.7

Cyclopropyllithium 
derivative4 

carbon 
chain

[0, 3.5] nA ~90 NDR effect ~6.1

Biphenyl5 gold [0, 2] μA ~10 NDR effect ~1.1

Phenylpyridine5 gold [0, 2] μA ~10 Nonlinearity ——

Thiophene Benzene-
Based molecules6

graphene 
nanoribbon

[-2, 2] μA ~20
Rectification;
NDR effect

~3.0

Cyclo[n]carbon 
(Anti-aromatic)

carbon 
chain

[0, 2] μA ~90
NDR effect; 

Current- 
limiting

~1.2

Cyclo[n]carbon 
(Anti-aromatic)

graphene 
nanoribbon

[0, 2] μA ~25
NDR effect;
Multi-NDR 

effect
~9.7

Cyclo[n]carbon 
(Anti-aromatic)

nanotube [0, 2] μA ~65
Multi-NDR 

effect;
Oscillation

~1.9
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