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study of the carrier dynamic behavior of AlGalnP LEDs using electroluminescence
technology and speculation on its potential thermal effects in Mini/Micro-LEDs

applications.
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Abstract

In the realm of Mini/Micro-LED full-color technology, AlGalnP plays a crucial role in emitting red light. As LEDs continue to
shrink in size and increase in quantity, thermal effects have garnered significant attention. This research is centered on the temperature-
dependent electroluminescence spectroscopy of AlGalnP, focusing on investigating thermal effects and carrier dynamics. During the
experimental phase, a 2V forward bias and a 0.1mA current were applied to AlGalnP samples using a Keithley 2410 Source Meter,
with varied current levels at room temperature (300K). Additionally, spectroscopic data was collected using an Ocean Optics device
to study the impact of current and temperature at room temperature, changes within the temperature range of 10-300K, and variations
in transition signals and half-widths with temperature. The study reveals that as the temperature increases from 10K to 300K, AlGalnP
exhibits a redshift behavior in temperature-dependent experiments. These thermal effects significantly influence the light-emitting
characteristics, including the purity of emitted light and material quality. The findings underscore the need to explore these thermal

effects and transition behaviors for the future development of Mini/Micro-LED display technology.+
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