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I . Abstract

ZnS:(Cu,Al) thin film electroluminescence devices have been
fabricated by screen printing method. BaTiO; was used to the
dielectric material. The fabrication of the device has been made
by a manual screen printing on variety of variables, the optimal
conditions were set.

In this study, device structure was prepared in two ways. One
structure is mixed with phosphor and dielectric material, another
is printed separately each other. In case-of separated structure
was named to the 2 layer structure, phosphor, dielectric, rare
electrode were stacked on the glass coated with ITO, electrodes in
order. In another case of mixed structure was named to the 1
layer structure.

There were two cases in the production of the sample. One
was the sum of thickness of al phosphor layer and a dielectric
layer fixed ‘at 60um. The other case fixed sum of weight. Phosphor
within the device was-set up to four times_ the proportion of the
dielectric by controll thickness and weight of each layer.

Comparison of characteristics.-according to the structure of the
device was carried out by measurement in cross sectional SEM

image, XRD pattern, emission spectrum.
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2-1. ELo] Rojo} &7
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Fig. 1. Mechanism of luminescence
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Fig. 5. EL emission spectra of ac powder EL displays
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3-1. A=A &

3-1-1. A=

w A7l 771 EL &S WE7] Yol AHEer A& S Table 10 4

Epigict.

Table 1. Material preparation for the EL film structure

Al £ Al A AL
u = Al 2450 £+ 2004
ol = 3 & 80.0% ol
ITO Glasy' | =R | L 4 139 o3}
Hze] - 1.079 olsth
ek A - 203](1.1 ©sh)
Powder : Encapsulated 'phosphor
ZnS:(Cu,AD) | &34 ELK | Resin : Thermoplastic vinyl
Solvent : Ether type
Powder : BaTiO3(0.4~1.2um)
BaTiOs FA A ELK | Resin : Thermoplastic .vinyl
Solvent “:=Ether fype
Resin—Polyester resin
Silver paste | A = ELK | Solvent : Ether type
Sheet resistivity : <0.035 ohm/sq@ 1mil

S

LIS

(¢ GMSit

MZozl EL deviceoA] F2 AMRE - £
S AgsSign 1 92 ASAE F

A

ot

o

=91 ITO glass
A

green

phosphor?] Az 2+= ELK A} part number ELKK0109l ZnS:(Cu,Al)
SAANZ AFESE BaTiOsoF A=+02 AEst silver paste
FESt 2k7F ELK A9l part number ELPD110B @} ELPC710S AHE5HS

£ Agstacy.

&
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3-1-2. AARER

(7}) 2 layer structure

B d7o4 AAY 2E EL MEe A3w magWoR AatE oo,
7189 7Hg ¥Rl 271 EL a2+ £34=91 ITO7L 2894 glassg
substrate® sto] 1 QJof ¥WYEA0l ZnS:(Cu,Al)S
2 23] ot BaTiOs2 U3 & oo WAA3A Ag
Ao €t o 7AZ B ATdME USY 4

™
3

A
5t9lal, o] Fig. 60 UERfRICE.

2 layer structurez}

AFuleE = AlARE 2 layer structure &2 FEASL RAAS

Agtles 1:1, 21, 311, 4:10] H=F NFsila, 7]#0] e B2

IP1D A&9] Zlo= sl

FAeleE e AAE AlES FFASY fAASY vleS & 7 60
4:1 =

umo]] CHsf 1:1, 2:1, 3:1, o] Flz= 3
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(W} 1 layer structure

A7) 9138t 2 layer structureor] &@TA|0l ZnS:(Cu,A)It A0l
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7 R E8E SAlo] Qs RS 1 layer structureol2} HHEIE 1 O]

= Fig. 70 Yot
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7t 270 sigsts Ble¥HE E35to] o s Hol Qajz
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¥ A7 Fig. 79 A2 AHSI9L 0 Fig. 69 759 2 wYS
S H|wst= Zlo] BAolu g 2 layer structure?t 1 layer structure
T25to] AAsEAT). Table 20+ screen printing®H-2 ©]-&5to{ A
b AB

ot 22 FEAIY ZnS:(Cu,ADF FAA|Q] BaTiOs9] H]gof w2t

Table 2. AC power EL sample list

Alke| & 2 layer structure A 2 layer structure
ZnS:(Cu,Al):BaTiO3 B71H ZnS:(Cu,Al):BaTiO3 B7|H
1:1 WI1P1D 1:1 T1P1D
2:1 W2P1b 21 T2P1D
31 W3P1D 31 T3P1D
4:1 W4P1D 4:1 T4P1D
1 layer structure 1 layer structure
L 2719

WI1P1DH T1P1DH

W2P1DH T2P1DH

W3P1DH T3P1DH

W4P1DH T4P1DH

Al =FH] &-0]| A WI1P1D = weight ratio 1-phosphor
layer-1-dielectric layerS 55til o]+ 2 layer structure Jt&25 714
MES LERACTEH WI1P1DH= weight ratio 1-phosphor
layer-1-dielectric layer-hybrid& 2]0|3ttt 2 layer structure A4Z0j
N guAel 9mAle] Aol e 1AL Z 2] vlgd oY

o= =2 = AUMSIAC}. 1 layer structure ofAl= Z2ist 2t =

Ao
Aol BE AFL EYstel YLS02 AL
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FAElgo] et AES AFEEY MEY  weight ratio Al
thickness ratioS o] &8s WIP1D, WIPIDH 9] ¥tAlo 2 m7|stgich
2 layer structure olM& 2 2459 FAIE & & 60umo] theh 8]
2 AZAsEAL, 1 layer structure oA siid v]&o WA FEAet &
AAE st A58 AR A0 sldohs 60m 2 HAZo=2 Qlafst
ot
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3-1-4. 23
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SIEL 4AFE AAreH7] 9eiAls ThoRst Qla) wiHol ALgE & Qx|
ob B oAt AL8® HWA|Ql ZnS:(CuAl) o SFAS BaTiOs]

ABFS HaoR SfHA ChgRt Ao HedA Axst] s A
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Fig. 8. Fabrication of ac power EL sample

by screen printing method
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£ 2.5cm X 2.5cm, HH AZ=0=2 AFEH silver paste= 2.0cm X
2.0cme] ARG RS S AMstACh ARLA SH5LEAL T
Aa2 o] L5 FAASY SHUMAIONE st &hmof] AM7f

oj2old 2 9k

o s A= =5 5F
AxE 18] A2 & 100°CollA 2022 AAISIR L, AxRE ATo] AFS
D T FEAHA] AAEX] kittH ohA] ZARIME AAshe YYo=
ghs QIfsigict. &dd AE2 MitutoyoAte] micrometers &dl 7
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3-2. 54
3-2-1. SEM &4

SEM(Scanning Electron Microscope)= 11X1-535lo|A 171U =
HEo Zol WEE o AAHS MEZno| JAAFA o] 71X HAEES
A7 1 o]2 BAS] CRTO| o]ulx]E& FPAst= Ax|o]

t}. o5 A& Folt E4 X Ho] 9lof o|F Faf ABY setayol of
2F

r,
[i
rulru
T
T
=
S~

| o
fu)
uju
h';
ro,
O
o
|
19
o
oo
o
o
rOl‘
0%
rultl
)
>
bl

!
oz MM, SEM FA7171¢ BAetE 35 uPAsTAl 4A)

5
8 5

& s Bl QB AES] DAE HEH0R A
7&}

=l HITACHI(Japan)Al S-2700& Ah&5FSiCt.

Fig. 9. Measure instrument of SEM
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3-2-2. XRDZEA]

XRD(x-ray diffractometer)= ZAAX
ol

2A50 SA™ X-4 28d
4 olgslel AW Hus =

AR|2A4 X-ray generator,
goniometer, electronic circuit panel, control/data processing unit
o u ROz oAtk ¥ AdA A8 XRD FAL wrcistn
T =AIAA L] Rigaku(Japan)Al D/MAX 25002 ARE35}9ICh XRDO]
54 242 AEY 2ol tieiA miE o] o2p g=tstA oAl #3511

Fig. 10. Measure instrument of XRD
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3-2-3 WHAMEY =

Table 20 Uetd AMES9] oAl &3 Al7|S vlwshr] {5 Fig.

a 1T =2 o
11 o Ueht uhie Sof wgamend e 5ot

L TR TR B@wleda ¥

HA] AC power supply (AI/J71AAN A& Sofl Q17F Ao tigt &
otpS 60HzZ VARA|Z]3L ABZO] AAES <7l AME2 T W A
OF o] JHo0 2 MU Flo] JHsoteE AAH Ao ABZo] Wt

A gt}

Ho] 9% duee] Lo r Fote T ARSI, FEAY ool I
57 =]H o]2 Ocean opticsiAte] optical fiberE 3l X34 &1
23

USB spectrometerS &£off glA3® o2 HM&LE|o] Spectrasuite T
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doz Al B w7 go] AHMEY JEQ UAE diojHE @A "o

22z of X Fof siFste Aol mS YEaL, Y &0 sig5t=
2y A|7]o|t}. Spectrasuite T2 TERolA] AAE A QL xS

7¥X17F 4A]8E Boxcar widthE 60, integration time2 1 second,

°of Mye sEoe s AAUCt UUoz de HolHE

microsoft excel T2 132 &5 Jm 2 XA
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sty FsAAdASIO] HITACHI(Japan)At S-2700
onf, MEg 2 Adste] 1 gl Akt
22 x

Fig. 12%= Table 29] WIPID A8Zo] ch3t SEM Tgiolo]x|2 vt
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4-2. XRD
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Fig. 16. Comparison of emission intensity for
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