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Operation-induced degradation mechanisms of 275-nm-band AlGaN-based deep-ultraviolet

light-emitting diodes fabricated on a sapphire substrate
S. F. Chichibu, K. Nagata, M. Oya, T. Kasuya, K. Okuno, H. Ishiguro, Y. Saito, T. Takeuchi, and K. Shima
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Degradation mechanisms of 275-nm-band Al ,Ga, N multiple quantum well deep-

ultraviolet light-emitting diodes fabricated on a (0001) sapphire substrate were

investigated under hard operation conditions with the current of 350 mA and the

junction temperature of 105 °C. The optical output power (P,) initially decreased by

about 20 % within the operating time less than 102 h and then gradually decreased to

about 60 % by 484 h. For elucidating the causes for the initial and subsequent # ‘
degradations, complementary electrical, time-resolved photoluminescence, and g 0.0, Ltk 5 | 450 500 550 600
impurity characterizations were carried out making a connection with the energy EEEE (BR) FEEE (3 A—IJL)

band profiles. Because the degradation of the wells was less significant than the P,

reduction, the initial degradation is attributed essentially to the decrease in carrier

injection efficiency, not in internal quantum efficiency of the wells, most likely due ARRD—EB(E, RIREITE DI EFAEE CO, B R R\ 1 WM HF D

to depassivation of initially H-passivated preexisting vacancy-type defects in a Mg- KRBEMEDT-HDRIMER EHE - RFMRKILEDDBAMEAFE
doped p-type Al, ¢sGa, N electron blocking layer. EHE - VALNARELE LUOBRRBEDROELEIDERZEZ T,
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