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Study on Y»SiOs:Eu®" Powder phosphor-based

Electroluminescent Device

Soonho Park

Department of Display Engineering

Pukyong National University

Abstract

Silicon and Yttrium base Y2Si0s5 Powder phosphors are widely well known for
their excellent durability and efficiency as powder phosphor itself. For the first
time, we applied Y.SiOsEu®® powder phosphor for powder base
electroluminescence device. The phosphor was synthesized using solid-state
reaction at 1300C in air for 2 hours. Our device architecture on ITO glass has
10 pym thick Y»SiOs:Eu®" phosphor emitting layer, BaTiOs dielectric layer of 20
um, and sputtered 5 ym Au electrode . The optical device characteristics
confirm various emitting peaks at 580 nm, 610 nm and 700 nm due to the f-f
transition of Eu® ions. The luminance was linearly increased with increasing
AC frequency, and the saturation behavior was achieved over 1,000 Hz at 480
V. The voltage-dependence showed exponential increase from the threshold
voltage of 450 V at 400 Hz. The device temperature-dependence showed a

maximum luminance at 100C, the Curie temperature of BaTiOs dielectric layer.
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A 12 A AL F(Electroluminescence)

7hAAERe A R FR
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L ghe] dubo] s=v A= Aot ThA

frequency 400 Hz

100
L = Lg exp [{V/V)'"™]

Luminance L (edim?)
o

Efficiency 1 (Im/W)

i I i L - 1

100 200 300
Voltage Vs (V)
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AR R E AR wAHES M (solid state reaction)©] i, - Ui A 50
gk A7 kg wetx E-AwW(sol-gel method) & st i

3 ¥ (pyrolysis), #-2=% AW (low-temp precipitation method) 59 WHE

o] 3
BT AE YLSIOEuT A @3S s JRA A e w
AteyE olgstel A, [ Slol FEA ST AHde FHIATH

>
X

F 5242 Y05 Si0; EuOz0]l™ 3}shE(stoichiometry)ol SEA A A}b
1 (OHAUS, E02140)2 ol&sto] d&atA A7t o] wf EuOse
Yttrium®] 1 mole%7} =2 AHdoh ZE AFE 107 order7bA] %3
AeFstar kol 2y oF 1581 v ApkE o] &35t At EF T

o} S2p Apgke) o HAsHA 49 AE= Air 97|04 1300Ce] &



cellulose bindere} 1:1 ZA=u]2 313t} Bindere= ethyl cellulose
terpineol = 5 : 959 A A ¥]E& =2 A Z3AT}t. Binderol] ZHAEA 4]0 A
A (screen printer)7} 73t EE Ho|AESE H FFA = LA U
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Es XNeHEZE o] &ste] Hol2E W 7|EE AATSH. 7I27F Ue=
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{ Starting materials : Y,O3, SIO,, Eu,03

.

{ Weighing & Mixing with mortar

s -

X

{ Sintering : Solid State Reaction

1300°C for 2 hours in air

{ Mix with EL binder 5%

{ Vacuum for 30 min

[Z29 5] Y:SiOsEu® 33 &4 T3
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£ 239 HHE ol &ste] Aol T A AIZIA HAT A o
Eo J3A Ho|2E A|XE ¢ binderi= ethyl cellulose®} terpineols

44 Hlez Ao mtEsler, of#EA RESolX binderst AZ2¥ FEA

Ao 713e EH £9 A= F 249 [TO glassE A3
HFy ddFe w PHe 2aY AHWE ol gste] WA
lass $lol FFA &, 21 9o ddAdFo= BT ALE-glom, mbz

g
Mo ATe Aug ASAZ £AA 74 F9 FAE 2487 9%

s
oftt
o

Al 52 3 layer printing, AAZF(BTO)< 3 layer printing, Aut
SputtergE 103 X 8ste] AAE Attt ~ad A3 dLS Q1 &
ovens o] &3 dry(180 C / 5 min) ¥R o2 FL nlFg3dte] ¥ uj

3 43 e,
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A 33 333 € ACPELD 4&#¢ EA H7}
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J F2o] SEM(Scanning Electron Microscope)
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