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Table S1. The open-circuit voltage of different type TENGs based on 

dynamic Schottky contact

Materials Open-circuit voltage 
(V)

Reference

Graphene/Si 0.22 1

Stainless steel/Si 0.02 2

Carbon Aerogel/Si 2 3

Al/PEDOT:PSS 1 4

Al/CsPbBr3 3.69 5

Table S2. The power density of different type TENGs based on dynamic 

Schottky contact

Materials Power density 
(mW/m2)

Reference

Al foil/PEDOT:PSS 1.1 6

Al alloy/PEDOT:PSS 11.67 4

Stainless steel/Si 0.15 2

Graphene/Si 50 1

Carbon Aerogel/Si 61 3

Steel ball/Si 3.7 7



Table S3. The short-circuit current and current density of different type 

TENGs based on dynamic Schottky contact

Contact 
types

Materials Short-
circuit 
current 
(µA)

Current 
density 
(A/m2)

Reference

Al 
alloy/PEDOT:PS

S

309 / 4

Al 
foil/PEDOT:PSS

2.5 0.025 6

Carbon 
Aerogel/Si

15 100 3

Cu-G/Si 45 0.775 8

MXene/Si 22 / 9

Graphene/Si 4 40 1

Block

Stainless steel/Si 20 / 2

Pt/MoS2 0.001 106 10
AFM tip Graphite/Si 0.003 210 11

Needle W/WO3 1.2E-4 1270 12

Steel ball/Si 0.03 / 7
Micro Area Al/CsPbBr3 6 11.46 5

Figure S1. A detailed photograph of Al foil and P-Si with PVP on its 



surface (scale bar, 10 mm).

Figure S2. The surface potential of p-Si by the atomic force microscope.

Figure S3. The surface potential of p-Si with PVP on surface by the 

atomic force microscope.



Figure S4. Work function of friction materials.

Figure S5. I–V characteristic of the MPS-TENG (n-Si).

Figure S6. Energy band diagram of the MPS-TENG (n-Si) in static (left) 

and dynamic (right) states.



Figure S7. Short-circuit current of the MPS-TENG (p-Si). Inset: Partial 

magnified view of the current.

Figure S8. Short-circuit current of the MPS-TENG (n-Si). Inset: Partial 

magnified view of the current.



References

1. S. Lin, Y. Lu, S. Feng, Z. Hao and Y. Yan, Adv Mater, 2019, 31, e1804398.
2. Z. Zhang, D. Jiang, J. Zhao, G. Liu, T. Bu, C. Zhang and Z. L. Wang, Advanced Energy 

Materials, 2020, 10.
3. J. Liu, M. I. Cheikh, R. Bao, H. Peng, F. Liu, Z. Li, K. Jiang, J. Chen and T. Thundat, 

Advanced Electronic Materials, 2019, 5.
4. Z. You, S. Wang, Z. Li, Y. Zou, T. Lu, F. Wang, B. Hu, X. Wang, L. Li, W. Fang and Y. Liu, 

Nano Energy, 2022, 91.
5. H. Yuan, Z. Xiao, J. Wan, Y. Xiang, G. Dai, H. Li and J. Yang, Advanced Energy Materials, 

2022, 12.
6. J. Meng, Z. H. Guo, C. Pan, L. Wang, C. Chang, L. Li, X. Pu and Z. L. Wang, ACS Energy 

Letters, 2021, 6, 2442-2450.
7. D. Yang, L. Zhang, N. Luo, Y. Liu, W. Sun, J. Peng, M. Feng, Y. Feng, H. Wang and D. 

Wang, Nano Energy, 2022, 99.
8. W. Qiao, Z. Zhao, L. Zhou, D. Liu, S. Li, P. Yang, X. Li, J. Liu, J. Wang and Z. L. Wang, 

Advanced Functional Materials, 2022, DOI: 10.1002/adfm.202208544.
9. X. Luo, L. Liu, Y. C. Wang, J. Li, A. Berbille, L. Zhu and Z. L. Wang, Advanced Functional 

Materials, 2022, 32.
10. J. Liu, A. Goswami, K. Jiang, F. Khan, S. Kim, R. McGee, Z. Li, Z. Hu, J. Lee and T. 

Thundat, Nat Nanotechnol, 2018, 13, 112-116.
11. X. Huang, X. Xiang, J. Nie, D. Peng, F. Yang, Z. Wu, H. Jiang, Z. Xu and Q. Zheng, Nat 

Commun, 2021, 12, 2268.
12. A. Šutka, M. Zubkins, A. Linarts, L. Lapčinskis, K. Malnieks, O. Verners, A. Sarakovskis, R. 

Grzibovskis, J. Gabrusenoks, E. Strods, K. Smits, V. Vibornijs, L. Bikse and J. Purans, The 
Journal of Physical Chemistry C, 2021, 125, 14212-14220.


