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AICX InGaN/GaN 2 81 B AO6 A8 T 5 Ja (1 LR 75 AT 10, 45 A It e e 7 (1 Ry A
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Ji 2 1 PE5 R (2.5 nm InGaN /11 nm GaN) [
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TR T enfr)?

A, AR B M IRE; [P, BN/ f%E
PR AR ~ AL/ f IR . B8 = TN g-r e A5 1Y
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®3)

10—20 & 1 1 1 1
1 10 100 1000 10000

K3 InGaN/GaN LED KJHIM: S 55505 15 R &
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Abstract

In this paper, we measure the emission transition mechanisms in InGaN/GaN multiple quantum well (MQW) light-
emitting diodes (LED) using low-frequency current noise from 0.1 to 10 mA. According to the characteristics of the
low-frequency current noise and the emission mechanisms of InGaN/GaN LEDs, we study the relationships between
low-frequency current noise and current flows through the LEDs. Conclusions indicate that the low-frequency current
noise is increased with the increasing current from 0.1 to 10 mA. With a lower current (I < 1 mA), it is the generation-
recombination noise that dominates in LEDs, and with a higher current ( > 10 mA) it is the 1/f noise that dominates in
LEDs, so there exists an emission transition mechanism in InGaN/GaN MQW LEDs between 0.1 and 10 mA, showing that
the mechanism of the carrier recombination changes from non-radiative recombination to a stable fluctuation of carrier
numbers. Conclusions of this paper provide an effective method to characterize the emission transition mechanisms,

optimize the design of LED so as to improve the quantum efficiency for InGaN/GaN MQW LEDs.

Keywords: low-frequency noise, light-emitting diode, recombination mechanism, emission efficiency
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