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Electroluminescent Characteristics of CdSe Colloidal Quantum Dots
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Abstract: Electroluminescent (EL) devices with an ITO/ZnS/CdSe/ZnS/Al structure were fabricated using chemi-
cally synthesized colloidal CdSe quantum dots (QDs) as active layer. The size of the CdSe QDs is about 4.3 nm
measured by a transmission electron microscope. Scanning electron microscope characterization shows smooth
surfaces of ZnS layers and Al electrodes. CdSe (111) and ZnS (111) diffraction peaks are observed in the X-ray dif-
fraction patterns, verifying the incorporation of CdSe QDs and ZnS insulator materials in the devices. Room tem-
perature photoluminescence (PL) spectra reveal that the CdSe QDs’ emission peak is located at 614 nm. EL meas-
urements at room temperature show a broad emission band ranging from 450 nm to 850 nm with a peak wavelength
located at about 800 nm. Finally, the light emitting mechanism for the EL devices is proposed and the discrepancy
between PL and EL spectra is interpreted.
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Fig. 1 TEM image (a) and PL spectra (b) of CdSe quantum dots
No.1 QDs are used in this work
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Fig. 3 Cross section (a) and top view (b) images of CdSe QDs
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