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Fig. S1 Schematic diagram of the Si-Al,O;-PD reference device.
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Fig. S2 Energy band diagram of the control 4H-SiC photodetector lacking Al,Os.
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Fig. S3 (a-b) Surface morphology of Si surface and C surface of the 4H-SiC wafer,
respectively. (c-d) Surface morphology of the 4H-SiC substrate with 0.7 nm Al,Oz on Si
surface and C surface, respectively. All images were characterized by the AFM technique.
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Fig. S4 (a) Raman spectra of 4H-SiC photodetectors with different thickness of ALD-
AlL,O5 on Si surface and C surface, respectively. (b) Expanded Raman spectra of 4H-SiC
photodetectors with different thickness of ALD-AIL,O; on Si surface. (c) FT-IR spectra of pure
4H-SiC and the cases of C surfaces treated by different thickness of ALD-ALQO;. (d)
Expanded plots of FT-IR spectra shown in (c).



1072
-
¥ 1 e
I-E -16“’7 R @
< 107 '
‘: T 8())=2.8235%10 1 f "7
4 7291
E 1074
1
S si-vammsioT e
21072
2 1
I“JS-‘

100 107 100 10 100 10 10
Frequency (Hz)

Fig. S5 Fitted noise current of the proposed C-Al,O;-PD at different frequencies.
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Fig. S6 (a) A real picture of the night vision environment with the light intensity of 3
nW. (b) Imaging result of the C-Al,O3-PD sensor in night vision environment.




Table S1. The photoelectric properties of typical SiC based photodetectors.

Structure Tgark R D WDL LDR Rise/fall Refere
A) (mA W) (Jnoes) (mW cm?) (dB) time nces
(ms)
Cr/Cu/SiO,/graphene/4H- 5.9x10710 80 2.9x1012 — — 4.5x1073/ 1
SiC/Cr/Cu oV (285 nm) (Shot noise) 3.21073
Ag-4H-SiC nanohole-Ag 1x1077 824 6x1010 0.25-32.6 — 500/880 2
5YV) (375 nm) (Shot noise)
TiN/4H-SiC/TiN 7x10714 32.7 1.3x1013 9.68x108 164 0.52 3
20V) (360 nm) (oY) -15.7
Cr/Au/SiOy/graphene/n /n 5.8x10°8 0.75 V/IW 2.7x1013 6x10¢ — 7.4x10°%/ 4
*4H-SiC/ Cr/Au ov) (300 nm) (Shot noise) -1.2x107 5.81x10
Au NPs/Ti/Au/ n™/n* 4H- 5x10713 63 4x1013 — — 1.9x10 5
SiC 5YV) (270 nm) (Shot noise) 6/2.2x106
Ni/Ti/Al/Au/SiOy/ n-p-n 1x10712 130 7.27x1013 1x104-10 44 1.179/0.668 6
4H-SiC/ Ni/Ti/Al/Au (5V) (275 nm) 1/h
TiN/Auw/PEDOT:PPS/SiC/ 8.3x107° 2150 1.9x1013 5%103-0.6 — 58.6/41.5 7
In (1.1V) (254 nm) (Shot noise)
Ti/Au/ZnGa,0;/4H- ~10710 115 — 0.04-1.64 — 18.36/16.15 8
SiC/In OV) (254 nm)
Au/Au — 1.65 2.82x108 — — 3.5X10% 9
NPs/quasifreestanding (365 nm) (Shot noise) 43%X103
graphene/Vicinal SiC
Ni/Ti/Al/Aw/SiO%p/p*/n* 6x10713 104 3.4x1012 — — — 10
4H-SiC (-10V) (13.5 nm) 1/h
Ti/Au/graphene/4H-SiC 5x10714 134 1.2x10M — — 0.01/0.033 11
(1ov) (250 nm) 1/
Ag/4H-SiC nanowire 9.1x10°8 220 8.45%107 1.4-6.4 — 47.3/49.3 12
arrays/Ag 3YV) (275 nm) (Shot noise)
ITO/Si0,/p-i-n 4H-SiC 1x10712 41.9 — 0.1-1x10* — 1.7/1.8 13
nanocone/Ni (-0.5V) (360 nm)
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