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Design and optimization of dual-side metal grating for quantum
well infrared photodetector
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(Nano-Optoelectronics Laboratory, Institute of Semiconductors, Chinese Academy of Sciences, Beijing 100083, China)

Abstract: A new structure of dual side metal grating used to improve coupling efficiency was
demonstrated. By using the three dimensional finite difference time domain algorithm, the proposed dual
side metal grating for GaAs/AlGaAs Quantum Well Infrared Photodetector was studied. The optimization
parameters at wavelength 4.8 wum were confirmed by the electric field distribution and relative coupling
efficiency at different periods, duty circles and metal thicknesses. The relative coupling efficiency of the
proposed dual side metal grating was over three times of the counterparts of single side metal grating at
front or back. The bimodal curve of the relative coupling efficiency for the dual side metal grating
inspires possibility for potential application for two color Quantum Well Infrared Photodetector. The dual
side metal grating can also be used to couple perpendicular incident light into one color, two color and
multi color Quantum Well Infrared Photodetectors and offers a high coupling efficiency.
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Fig.1 Structure of Quantum Well Infrared Photodetector with

dual-side metal grating
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Fig.4 Relative coupling efficiency of detectors with three kinds of
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