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Schematic diagram of synthesis of the CdZnSe/ZnSeS/CdZnS core/shell structured quantum dots
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Figure 2 TEM images of the quantum dots
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Figure 3 Particle size distribution of the quantum dots
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Figure 5 UV-vis absorption and PL spectra of the

quantum dot solution PL decay curve
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Figure 6 PL decay curve of quantum dot solution under
a 365 nm UV excitation
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Figure 8 The ultraviolet photoelectron spectroscopy
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Figure 9 The structures of electron-only and hole-only devices
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The Synthesis of CdZnSe/ZnSeS/CdZnS Red-Emitting Quantum Dot and Its
Application in Light-Emitting Diode

TIAN Naifan', GUAN Jincheng',LV Boxi',MENG Fanyuan',L.I Yang®, CHEN Zhen"*
(1. School of applied Physics and materials, Wuyi University, Jiangmen 529020, China; 2. Poly Optoelectronics

Tech. Ltd. ,Jiangmen 529020, China)

Abstract: In order to achieve the quantum dots with high photoluminescence quantum yield and shallow

valence band, a new red-emitting quantum dot with a core/shell structure of CdZnSe/ZnSeS/CdZnS is
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synthesized by using a cadmium-doped zinc sulfide (CdZnS) as an outermost shell and S-doped zinc
selenide (ZnSeS) as an inner shell. Firstly, the inner ZnSeS shell confined the excitons inside the core of
quantum dot and provided a better lattice match with the core and outermost shell. It resulted in a perfect
nanostructure of quantum dot and hence a high photoluminescence quantum yield. Secondly, the valence
band of quantum dot can be managed by using the outermost CdZnS shell so as to decrease the energy
barrier for hole injection from a hole transport polymer to a quantum dot emitting layer. As a result, the
CdZnS shell was in favour of the hole injection from the hole transport layer to the quantum dot emitting
layer, achieving a balanced recombination of carriers in quantum dot-based light-emitting diode.
Therefore, the quantum dot-based light-emitting diode made by the new quantum dot exhibited a peak
external quantum efficiency of 18.5%. In addition, It also had an unexpected brightness at low applied
voltages and hence a high power efficiency. Thus, CdZnS can be used as an excellent outermost shell to
achieve high performance quantum dot-based light-emitting diode due to that it affords its quantum dot with
the feature of high photoluminescence quantum yield and shallow valence band energy level.

Keywords: outermost CdZnS shell; high photoluminescence quantum yield; valance band management;

balanced recombination;efficient quantum dot light-emitting diode
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