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Abstract: Based on the current application requirements for wideband detectors, a silicon avalanche

photodetector (Si APD) with high response in the range of 250-1100nm has been designed, which can achieve
efficient detection of ultraviolet, visible and near-infrared light without the need for splicing. The ultraviolet and
infrared enhancement of silicon were analyzed separately. In order to obtain a broadband Si APD, the device
structure was simulated and designed using methods such as back incidence to improve shortwave absorption
while ensuring infrared absorption. The peak wavelength was around 940nm, and the response intensity exceeded
15% of the peak at 250nm and 1100nm. This type of device is suitable for multispectral applications and future
high-precision detection.
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Figure 1 Curve of silicon absorption coefficient and surface reflectance with wavelength
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Figure 2 Si APD ultraviolet absorption device Structure
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Figure 3 Ultraviolet Enhanced Si APD (a) Electric Field Distribution (b) IV Curve and Multiplication Curve
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Figure 4 Curve of the refractive index of silicon dependence on wavelength
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Figure 5 Photocurrent spectra of Si APD under different conditions in shortwave antireflection films
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Figure 7 Broadband Si APD (a) Electric Field (b) impurity concentration profile
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Figure 8 The IV and multiplication curves of Si APD simulated by the above structure under 905nm illumination
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Figure 10 broadband Si APD Photocurrent Spectrum under different voltages
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