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Efforts have been paid to improve the performance of thin—film electroluminescent (EL) devices

because of their high potential te be used in the field of a

large area displays. EL devices have

such advantages as sclid-state emissive~type display, a capability of high density integrations and

a low power dissipation.

This article reviews the rapid progress for the last several years in

materials, film growth methods, and device construction technologies for multi-color thin-film EL

paneis.
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Fig. 1 Schematic construction of X-Y matrix

EL display panel.
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Table 1 Properties of dielectric thin fils,

Dielectrics ‘ Deposition Eéeéseg;ic | ﬁgaezzkf\c};’\;;) Br?iléggwn
Y20 EB 112! 35 SB
Sme0s EB 15-16 -4 SB
AleOs EB, SP, ALE | £-10 5 SB
Si0s EB, SP 4 , 5 SB
SisNs SP, PCVD | 8 6-8 SB/PB
Tax0s sp L 2225 2.5 SB/PB
SiAION SP 8 8-9 5B
PYTiOs ! sp 100-150 0.5 PB
BaTiOs SP 14-55 2a FB
BaTa:0s SP 22 3.5 : 5B
PbNb:Os | SP 41 1.5 SB
SrTios | sp 140 1.5-2 PB

EB: Blectron beam deposmon 'SP

Sputtermg PCVD

Piasma chemical

vapor deposition, ALE: Atomic layer epitaxy, SB: Self-healing break-
down, PB: Propagating breakdown.
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Table 2 Active-laver materials and deposition methods.

Deposition | Film growth | Deposition

Color Host Dopant method temp. (°C) | rate (nm/min) Ref.
EB e = e 6)

Green ZnS ThEs } MOCVD 300 ~ 17 6,7)
SP ~ 200 | ~30 2)

MSD | ~200 | ~20 7,9)

u— ! - i

Zn$  SmCla | MOCVD 00 1 1727 6,7

Red CaS  EuS EB 63¢ yd 10}
Sr3 Ea* i CVD 550 - 11

7nS  TmFs = EB 100-300 S 5)

Blue SrS Cel's | EB 400-600 ~30 7,12)
SrSe  CeCls R-VD a0 / 13)

S¢S Cu* | CVD 550 | ye 11)

* by using Srlz containing Eu or Cu dopant dissolved in anhydrous me-

thanol.

EB: Electron beam deposition, MOCVD : Metalloganic chemical

vapor deposition, SP: Sputtering, MSD: Multisource depesition, CVD:
Chemical vapor depesition, R~VD: Reactive vacuum deposition.
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Fig. 2 Typical luminance-voltage characteri-
stics of red-color CaS: EuS, green—color ZnS:
Tb, F and blue-color SrS: Ce, K EL devices
(60 Ha).
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Fig. 3 CIE chromaticity diagram. Color coor-
dinates of EL devices and CRT phosphors are
plotted.
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Fig. 4 Schematic illustration of three terminal
tunable color EL device.
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Fig. 8 Cross—sectional illustration of tunable
color EL device with floating gate layer.
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Fig. 6 Multi—color El. panel consisting of
three patterned phosphor films.
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