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Quantized conductance of a suspended graphene 
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1. Current annealing 
       Current annealing of suspended graphene membranes was performed by 

ramping up the DC current across the suspended graphene devices for each measured 

region separately in vacuum (2.0 10-7mbar) at a temperature of 4.2K. Our method is not 

fundamentally different from the standard one except that we push it to the limit in order 

to make graphene constrictions. While increasing the DC current through the devices the 

resistance of the device was monitored. At typical current densities of  approximately 7 

A/cm (about a current of 1.5 mA) the resistance starts increasing rapidly, indicating the 

combination of two effects: the increase in the graphene temperature (to T > 500oC), 

followed by the shift of the charge neutrality point from a highly doped state (usually p-

doped) towards zero gate voltage. The current density required to clean the graphene 

membranes varies from sample to sample and depends on the length and width of the 

graphene. We relate this to the fact that suspended graphene cools down via the metal 

contacts, the closer they are the higher the current density required to bring the charge 

neutrality point to zero (hence reach high enough temperature for desorbing polymer 

remains from the graphene surface). In Fig.S1 a scanning electron microscopy (SEM) 

image of a typical suspended device is shown. Regions A and B are annealed with current 

densities of 6.8 and 4.8 A/cm respectively. For comparison the region C was left 

untouched and shows highly p-doped state. In the SEM picture one can see the difference 

between the current annealed and non-annealed regions. The region C shows a 

homogeneously coverage of residues, which is not observed in the annealed regions. Note 

also that the graphene layer has a tendency to constrict after current annealing as in 

region A (see also Fig.1a in the main text). In several cases the devices break during the 

20 nm
2 pN

Fo
rc

e

10 nm/s 100 nm/s 333 nm/s

Extension Extension Extension

Figure S1 | FECs at different pulling rates. Representative FECs of hairpin A 
measured at 10 nm/s, 100 nm/s, and 333 nm/s. 
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