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Supplementary Fig. S1 The SCL emission in the low voltage range (＜0.5 V). (a) The log-log plot for 

forward currents with the slope close to 1.50. (b) The log-log plot for reverse currents with the slope 

smaller than 1.50.



Table 1 Comparison of the field to induce field emission in air.

Structure Type Channel Length

(nm)

Turn-on Voltage 

(V)

Turn-on Field 

(V/nm)

Reference

Planar transistor 34 - 0.0176 6a

Planar diode 10 0.46 0.0460 6b

Vertical diode - - 0.0029 16a

Graphene 100000 - 0.001 16b

Nanofiber bundles 500000 - 0.0008 16c

Planar diode 24 0.2 0.0083 5

Planar transistor 190 2 0.0053 17a

This work 80 ＞1 ＞0.0125 -

Reference:

5. Chang, W. T.; Chuang, T. Y.; Su, C. W., Microelectronic Engineering,2020, 232.

6. (a) Nirantar, S.; Ahmed, T.; Ren, G.; Gutruf, P.; Sriram, S., Nano Letters,2018, 18 (12); (b) Liu, M.; Fu, W.; Yang, 

Y.; Li, T.; Wang, Y., Applied Physics Letters,2018, 112 (9), 093104; (c) Han, J. W.; Moon, D. I.; Meyyappan, M., Nano 

Letters,2017, 17 (4), 2146.

16. (a) Xu, Z.; Liu, F.; Chen, D.; Guo, T.; Jin, S.; Deng, S.; Xu, N.; Chen, J., CrystEngComm,2015, 17 (5), 1065-1072; 

(b) Malesevic, A.; Kemps, R.; Vanhulsel, A.; Chowdhury, M. P.; Volodin, A.; Haesendonck, C. V., Journal of Applied 

Physics,2008, 104 (8), 666; (c) Kim, S. H.; Kim, D. U.; Lee, S. K., Current Applied Physics,2006, 6 (4), 766-77115.

17. (a) Pescini, L.; Tilke, A.; Blick, R. H.; Lorenz, H.; Kotthaus, J. P.; Eberhardt, W.; Kern, D., Advanced 

Materials,2001, 13 (23), 1780-1783.


