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Figure S1. The cross-sectional morphology of NiO/AljsGag sN heterostructure, the NiO layer was

deposited by PLD at room temperature under the oxygen pressure of 3.0 x 1073 Pa.
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Figure S2. Reproducibility of the fabrication process demonstrated by the time-dependent
photoresponse characteristics of 9 NiO/Alj 5GagsN devices fabricated at room temperature under
an oxygen partial pressure of 3.0 x 1073 Pa, which was measured under 254 nm UV illumination

at 118 uW cm 2 at 0 V bias.



Table S1. Comparison of the characteristic parameters of the NiO/AlysGaysN self-powered

photodetector under zero Bias from this work and other reported UV photodetectors

Responsivit  Detectivity

Device Wavelength YR @OV (DH@0V T,/ T¢ Ref
(nm) (mA W) (Jones) (ms)
AlGaN/ GaN 255 22.5 N/A 121/150 1
Ga,05/GaN 254 43.9 2.7x101 630/480 2
Ga,05/Ga: ZnO 254 0.763 N/A 179/272 3
CuCr0O,/Ga,0; 254 50 3.7x1012 254/50 4
Zn0/Ga,05:Sn/ 255 165.56 1.2x1013 310/390 5
GaN
Lay05/Gay0; 254 1.67 23.1x1010 142.9/135. 6
8
SnO,/p-NiO 250 30.29 2.2x10" N/A 7
@0.05 V
NiO/Cs,AgBiBr 365 33 3.3x10"! 0.151/0.21 8
«/GaN 5
p-CuSCN/Ga,0; 254 5.5 N/A 450/260 9
p-NiO/AlGaN 254 118 3.1x10'2 21/70 This

work

S-4



Reference

1. Y. M. Luo, D. H. Wang, Y. Kang, X. Liu, S. Fang, M. H. Memon, H. B. Yu, H. C. Zhang, D. Y. Luo, X. Y.
Sun, O. O. Boon, C. Gong, Z. Y. Xu and H. D. Sun, 4dv. Opt. Mater., 2022, 10, 8.

2. T. Chen, X. Zhang, Y. Ma, T. He, X. Wei, W. Tang, W. Tang, X. Zhou, H. Fu, L. Zhang, K. Xu, C. Zeng, Y.
Fan, Y. Cai and B. Zhang, Advanced Photonics Research, 2021, 2, 2100049.

3. Z.P.Wu, L. Jiao, X. L. Wang, D. Y. Guo, W. H. Li, L. H. Li, F. Huang and W. H. Tang, J. Mater. Chem. C,
2017, 5, 8688-8693.

4, C.Wu, L. L. Qiu, S. Li, D. Y. Guo, P. G. Li, S. L. Wang, P. F. Du, Z. W. Chen, A. P. Liu, X. H. Wang, H. P.
Wu, F. M. Wu and W. H. Tang, Mater. Today Phys., 2021, 17, 8.

5. H.Y.Zhu, X. C. Chen, Q. X. Fan, J. X. Mao, J. Chen, M. K. Li, Y. M. Luand Y. B. He, ACS Photonics, 2024,
11, 1293-1302.

6. Z.Y.Xi,Z.Liu, L. L. Yang, K. Tang, L. Li, G. H. Shen, M. L. Zhang, S. Li, Y. F. Guo and W. H. Tang, ACS
Appl. Mater. Interfaces, 2023, 15, 40744-40752.

7. Z.H.Long, X.J. Xu, W. Yang, M. X. Hu, D. V. Shtansky, D. Golberg and X. S. Fang, Adv. Electron. Mater.,
2020, 6, 8.

8. S.T.Yin, Y. Cheng, Y.Li, W. Q. Liang, T. Y. Li, J. L. Ma, D. Wu, Z. F. Shi and X. J. Li, J. Mater. Sci., 2021,
56, 13633-13645.

9. B.Y. Sun, W. M. Sun, S. Li, G. L. Ma, W. Y. Jiang, Z. Y. Yan, X. Wang, Y. H. An, P. G. Li, Z. Liu and W.

H. Tang, Opt. Commun., 2022, 504, 6.

S-5



