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White Electroluminescent Device by ZnS: Mn, Cu, C1 Phosphors
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ABSTRACT

White-light-emitting ZnS:Mn, Cu, Cl phosphors with spherical shape and the size of 20 pm are successfully synthesized.
They have the double phases of cubic and hexagonal structures. They are applied to electroluminescent (EL) devices by
silk screen method with the following structure: electrode/BaTiO; insulator layer (50~60 um)/ ZnS:Mn, Cu, Cl phosphor
layer (30~50 um)/ITO glass. The EL devices are driven with the voltage of 100 V and the frequency of 400 Hz. The
EL devices show the three emission peaks. The blue and green emission bands are originated from CICu?* transition and
CICu" transition, respectively. The yellow emission band results from *T®A transition of Mn?* ion. As an increase of Cu
concentrations, the blue and green emission intensities decrease whereas the yellow emission intensity increases; the
quality becomes warm white. It is due to the energy transfer from the blue and green bands to the yellow band.
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Fig. 1. XRD Patterns of ZnS:Mn,Cu,Cl with increasing
Cu concentrations. (a) Mn 1.5 wt.%, Cu 1 wt.%
(b) Mn 1.5 wt.%, Cu 2.5 wt.% (c) Mn 1.5 wt.%,
Cu 5 wt.% (d) Mn 1.5 wt.%, Cu 7 wt.%.
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Fig. 2. SEM image of ZnS: Mn, Cu, CL
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Fig. 3. EL spectrum of ZnS: Mn, Cu, Cl with Mn 1.5 wt.%.
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Fig. 4. EL spectra of ZnS: Mn, Cu, Cl with increasing Cu
concentrations. (a) Mn 1.5 wt.%, Cu 1 wt.% (b)
Mn 1.5 wt.%, Cu 2.5 wt.% (c) Mn 1.5 wt.%, Cu
5 wt.% (d) Mn 1.5 wt.%, Cu 7 wt.%.
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Fig. 5. CIE color coordinate of ZnS; Mn, Cu, Cl with
increasing Cu concentrations. (a) Mn 1.5 wt.%, Cu
1 wt.% (b) Mn 1.5 wt.%, Cu 2.5 wt.% (c) Mn 1.5
wt.%, Cu 5 wt.% (d) Mn 1.5 wt.%, Cu 7 wt.%.
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