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Abstract: Currently, the performance improvement of conventional GaN LED faces several bottlenecks, such as
efficiency droop and poor p-type GaN contact. This work proposes a Ga-polar GaN-based inverted LED structure with
tunnel junction (TJ-Inversion LED), where the p-type layer is placed below the n-type layer. Compared with conven-
tional Ga-polar GaN LED, the TJ-Inversion LED shows a 64% increase in light output power, a maximum internal
quantum efficiency of 67. 8%, and only a 5. 6% reduction in droop effect at 400 A/cm?® Simulation results indicate
that by reversing the current flow direction, the TJ-Inversion LED makes the applied electric field opposite to the po-
larization field, thereby reducing the electric field in the quantum wells, enhancing the electron-hole wavefunction
overlap and the radiative recombination rate, as well as effectively alleviating the efficiency droop caused by strong

polarization fields. This work provides a new approach for the design of high-performance GaN-based LEDs.
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