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Abstract: For GaN-based blue Micro-LED chips, experimental methods involving temperature and voltage were
used to investigate the reverse leakage current failure mechanism in this paper. The results demonstate that, under
temperature stress, the reverse leakage current of Micro-LED chips, prior to degradation, is primarily composed of
multi-step thermal-assisted tunneling current, which is significantly influenced by the Poole-Frenkel (PF) tunneling
mechanism. After degradation under voltage stress (=85 V), the reverse leakage current increases with the extension
of stress time, transitioning from a multi-step thermal-assisted tunneling current to a space-charge-limited current
(SCLC). Through analyzing the band diagrams before and after degradation, it was determined that prolonged volt-
age stress leads to breakdown phenomenon, resulting a drastic change in the internal electric field of the Micro-LED
chip. Electrons are then able to collide with lattice atoms with high energy, generating numerous carriers. Conse-
quently, this increase the rate of non-radiative recombination, causing the reverse leakage current to increase from

an original value of 1. 9766 X 107 A to 1. 5834 x 107™ A.
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