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Fig.1 Bright field TEM (a) and HRTEM (b) images
of InGaN/GaN MQW LED with double emission
peaks
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Fig. 2 EL spectra of InGaN/GaN MQW LED with
different injection level Double peaks in EL spectra
can be observed at 2. 45,2. 81eV ,respectively.
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Fig. 3 Dependences of intensity (a) and photon ener-
gy (b) of EL emission peaks on the current density
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Fig. 4 Monochromatic CL images taken at the wave-
length of 526nm (a) and 450nm (b)
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Origins of Double Emission Peaks in Electroluminescence Spectrum
from InGaN/GaN MQW LED*

Chen Zhizhong"", Xu Ke', Qin Zhixin', Yu Tongjun', Tong Yuzhen', Song Jinde*,
Lin Liang', Liu Peng'. Qi Shengli', and Zhang Guoyi'
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Peking University, Beijing 100871, China)
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Abstract: InGaN/GaN multiple quantum well (MQW) light emitting diode (LED) wafers with two emission pecaks were
grown by MOCVD. Transmission electron microscopy (TEM) , electroluminescence (EL), and cathodoluminescence (CL)
measurements were performed to study the recombination mechanism of the InGaN QWs. It was found that there are differ-
ent widths of quantum wells in TEM images. Green and blue emissions were separately observed in the EL spectra, which are
located at 2. 45 and 2. 81eV,respectively. The wavelengths for both the blue and green emission do not shift until the injec-
tion level reaches 2 X 10'mA/cm? . In monochromatic CL images, the green emission comes from randomly distributed dots
and floccules that occupy almost the whole surface. The blue emission comes from the floccules only. It can be concluded that
the blue emission is attributed to the irradiative recombination in the QWs,and the green emission is attributed to that in wi-
der QWs and In-rich QDs.
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