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Figure 1 (Color online) Temperature-dependent photoluminescence spectra of samples M10(a) and L10(b).
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Figure 2 (Color online) The radiative recombination efficiency of
samples M10 and L10 depending on carrier concentration measured
by excitation power dependent photoluminescence.
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Figure 3 (Color online) The external quantum efficiency of sample
L10 depending on injection current under different temperatures.
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Figure 4 (Color online) Obtaining the internal quantum efficiency, injection efficiency and radiative recombination efficiency of LED samples

LC5 (a) and L5 (b) through fitting of efficiency-current curves by the improved the carrier rate equation model. (a) LC5, without InGaN
interlayer, weaker degree of carrier localization; (b) L5, with InGaN interlayer, stronger degree of carrier localization.
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Evaluation of internal quantum efficiency of blue light
emitting-diodes

WANG Lai*, XING YuChen, HAO ZhiBiao, LUO Yi, SUN ChangZheng, HAN YanJun,
XIONG Bing, WANG Jian & LI HongTao

Tsinghua National Laboratory on Information Science and Technology, Department of Electronic Engineering, Tsinghua University,
Beijing 100084, China

The internal quantum efficiency (IQE) is one of the most important indexes to evaluate the performance of light
emitting-diodes. This paper introduced several evaluation methods of IQE widely used in current research, including
temperature-dependent photoluminescence (TDPL), excitation power dependent photoluminescence (EDPL),
temperature dependent electroluminescence (TDEL), and fitting of efficiency-current curve. In addition, the
application range and limit of these methods were also discussed based on the measurement results of practical
samples. TDPL and EDPL apply to measurement of radiative recombination efficiency, and their results are
consistent. The principle of TDEL is not reliable. Fitting of efficiency-current curve is reliable in principle, but it
depends on the assumed parameters of samples. The believable results can be obtained based on the sufficient
understanding on samples.

internal quantum efficiency, light-emitting diode, GaN, photoluminescence, electroluminescence
PACS: 78.55.Cr, 78.60.Fi, 78.67.De, 81.05.Ea
doi: 10.1360/SSPMA2015-00025
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