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Abstract : Transparent n-type metal-oxide semiconductor of MoOyx was applied on a p-type Si substrate for
high-performing heterojunction photodetector. The formation of MoOx on Si spontaneously established a rectifying

current flow with a high rectification ratio of 1,252.3%. Under light illumination condition, n-type MoOy/p-type Si
heterojunction device provided significantly fast responses (rise time : 61.28 ms, fall time : 66.26 ms). This
transparent metal-oxide layer (MoOx) would provide a functional route for various photoelectric devices, including

photodetectors and solar cells.
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Fig. 1. Fabrication steps of Al/MoOx/p-Si/Al heterojunction
photoelectric device.
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Fig. 3. Raman shift of Al/MoOx/p-Si/Al heterojunction

photoelectric device.
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Fig. 4. Dark I-V profiles of Al/MoOx/p-Si/Al heterojunction

photoelectric device.
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Fig. 5. (a) Absorbance and (b) transmittance of

Al/MoOx/p-Si/Al heterojunction photoelectric device.
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Table 1. Photoresponse ratios of n-type MoOx/p-type Si device.

MoOx Wave Photoresponse Rise Fall
thickness length ratio time time
[nm] [nm] [%] [ms] [ms]
600 122.42 56.52 65.59

15.9 nm 900 424.18 64.85 61.95
1,100 373.06 62.47 71.24
600 335.46 56.48 61.18

33.8 nm 900 625.5 65.19 36.6
1,100 146.51 61.72 71.28
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Fig. 6. Photoresponse from Al/MoOx/p-Si/Al heterojunction
photoelectric device (a) A = 600 nm, (b) A = 900 nm, and
(¢) A = 1,100 nm.
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