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A SiNW array/MAPDbDI; core-shell heterojunction
broadband photodetector based on leaky mode
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(1. School of Physics, Hefei University of Technology, Hefei 230601, China; 2. School of Microelectronics, Hefei University of Technol-
ogy. Hefei 230601, China)

Abstract: This paper proposes a silicon based p-n heterojunction broadband photodetector with a core-shell struc-
ture induced by leaky mode. The detector is sensitive to a wide wavelength range from the visible light to near-
infrared region. Remarkably, the photocurrent of the device exhibits two peaks at the wavelengths of 430 nm and
970 nm. It is found that the core-shell heterojunction has a similar structure to step-index fiber, with silicon
nanowire(SINW) serving as the core and perovskite thin films serving as the cladding. In the core-shell struc-
ture, when the guided mode of incident light changes to the leaky mode, energy will leak from the core to the
cladding, resulting in enhanced optical absorption at that wavelength. The electric field distribution of the device
was simulated using optical simulation software COMSOL, confirming the presence of leaky modes in the hetero-
junction. The device performance analysis shows that the peak responsivities of the detector under 430 nm and
970 nm wavelength can reach 87 mA/W and 694 mA/W, respectively, at zero bias voltage. This study demon-
strates that the leaky mode present in core-shell structures can enhance the absorption of incident light, and opto-
electronic devices based on leaky modes have great potential for future applications,
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