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An effect of dopants on ZnS-based thin film electroluminescence devices

Koichi EGUCHI, Nobuyuki OKIMOTO and Hiromichi ARAI

Thin film electroluminescence (EL) device with double insulating layers was investigated using ZnS-based

phosphor doped with various elements.

Fabrication of thin insulating layer by ion-plating method improved

the breakdown resistance and brightness of EL device as compared with the layer fabricated by electron beam

deposition.
the ZnS-based EL devices.
and Tb-La, in the ZnS matrix.
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It was found that calcium and bismuth fluorides emit orange and white phosphor, respectively, in
The color of EL could be modified by doping two phosphor centers, such as Tb-Ce
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Fig. 1 Schematic view of TFEL device.
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Table 1  Color and brightness of ZnS EL device
wave length brightness
phosphor at peak

layer color maximum 1kHz 5 kHz
(nm)  (cd/m?) (cd/m?)

ZnS: MnS  yellowish orange 570 1200 1882

TbF; green 462 227 430
SmF; red 620 80 124

CeF3 white 680 7 —

LaF; orange 573 8 -

CaF, orange 575 8 14

BiF; white 550 <1 K1

EuCl; reddish orange 580 <1 <1
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Fig. 2 Luminance-applied voltage characteristics
of ZnS:MnS TFEL device.

103 ! 'ﬂ. T
break down__-,g'
)
Qf
o 102} Booo break down]
§ %
[ o}
~
o o
2 (0]
g a
= 101 ™ -1
=
-~ (]
°
L O [ 1 .
10055 100 150 200

Applied Voltage / V -

Fig. 3 Luminance-applied voltage characteristics of
ZnS:TbF; TFEL device.
QO : 1kHz without shield, @ : 1kHz with shield
[0 : 5kHz without shield, Il : 5kHz with shield
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EL spectra of ZnS:CaF; device.
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Table 2 Color and brightness of EL device
with two phosphor centers
wave length  brightness
phosphor lor at peak
layer co maximum 1kHz 5 kHz
(nm)  (cd/m?) (cd/m?)
ZnS: Tb, Ce green 517 311 -
La, Ce white 451 1 —
Tb, La green 520 112 212
yellow 514 74 83
Sm, Ce reddish orange 576 16 31
Sm, Tb orange 577 123 267
Sm, La orange 570 89 94

CaS: Tb, Ce white 480 <1 <1
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Fig. 5 EL spectra of ZnS: TbFs, CeFs, TFEL device.
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Fig. 6  Electroluminescence spectra of ZnS: TbFs,

LaF; TFEL device.
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