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Fabrication of Electroluminesecent Thin Films Doped with

Rare-Earth Ions by Evaporation Method
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Abstract

The fabrication conditions of the electroluminescent ZnS: TbF;, ZnS:ErF; and
ZnS$;NdF; thin films have been investigated. The effects of pre-heating upon the
electroluminescent properties, and the relationship between crucible temperature
and deposition rate, have been studied.

The optimum fabrication conditions of the strong electroluminescent films
have been found to be as follows; crucible temperature for ZnS of 760~780°C,
crucible temperature for rare-earth fluorides of 780~820°C, and ithe deposition
rate of 300A/min. These conditions were independent of the rare-earth ions
doped.

The EL emission spectra of the films have been related to known energy level
schemes of doped rare-earth ions. The external power efficiency of 5x10s have

been obtained.
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Fig. 1 Evaporation system.
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Fig. 3 The variations of crucible temperature, pressure and film thickness during

evaporation,
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Fig. 4 Deposition rate of ZnS vs. crucible
temperature.
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Table 1 Device description,

Weight Evaporation Deposition | Approximate] Emission
ZnS:X (mg) temperature (°C) | rate thickness color
ZnS X ZnS X (A/min.) &)
TbhF; 350 35 780 800 300 2000 Green
ErF, 300 20 760 780 300 1500 Green
NdF, 300 25 780 820 300 1500 Orange
—red
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Fig. 5 EL spectra of films;
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