practical-use size.
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ZnS:Mn EHEEEREE EL Sx /1
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ZnS:Mn High Luminance Thin-Film
Electroluminescent panel

Koji SHIBUYA
Kentaro UTSUMI
Hiroshi YUKIZAKI
Akio KONDO

We have developed ZnS:Mn orange-emitting thin—film electroluminescent panel of high luminance. By
X-ray diffraction analysis it is concluded that small distortion of ZnS-crystallite is the more important factor
for high luminance EL than half width and spacing-plane of that. The dielectric characters of insulating
layers in EL has been also investigated. High dielectric constant and low dielectric loss are desirable for high
luminancece EL and SIAION has been selected as the most suitable insulating material. The 9’ diagonal EL

panel developed here shows luminance of 3,900cd/(at 1KHz), which is the highest luminance in EL panels of

BleonwCimad®ER, EFEBRLMHOEREFD
B EBERIC DV TR 7= D TH B, AR LY,
%$f4 9 inch 640x400 Fv ko ELD o#RfECEIL,
ZTOEET 1kHz T 3900 cd/m? %R L1,

Photo. 1 The 9" diagonal EL panel
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Photo. 2 Example of displayed image by the 9"
diagonal EL panel
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Green ZnS:Thb
Red CaS:Eu
Blue SrS:Ce
White SrS:Ce, K, Eu etc
{Insulating layer materials>
Si0,, SizN,
Y,0;, Ta,05
Al,05, SION
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Fig. 1 Cross-sectional structure of EL Panel
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Fig. 3 Size and distortion of crystallite
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1. None-alkali glass
2. ITO or Al electrode

3. Insulating layer
(thickness = 2000 A)
4. Al electrode

cf) pixel size=3 mm X5 mm

Fig. 4 Test sample structure for insulating layer
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Table 1 Sputtering condition for insulating layers

Condition S ; :
puttering | Sputtering
Insulator Target gas Pressure
Si3N4 Si Ng 4 mTorr
SiAION £-SiAION Ar, N, 3 mTorr
Si0, Si0, N, 5 mTorr
Al,04 Al,04 Ar, Oq 2.5mTorr

M) b Lk Al R GEEER, FEEMLH) &) v
FT74—I2E ) THERE LT, FHlid 28R 5 pis
B Al Bl E~ 27 2%y 215, FHll L7-#gE
WEE EL i X <AV-5h 5 SisNg, AlO;, SiOy &3
H LAWY Cix EL ~OFERBIN R 1% AT =
YH =4y P XYIER L7 SIAION o 4fEE s Ui,
HHeFBIE RF =27 % bw 28y 2 5 CFEL S hi
BEOBEICXVZ—F v b, 2y 2R, WEES
%% Table 1 O X 5 I1CfkE L,

(2) &% ff

FER, FEBROBITICIE, RO E—F R
TFHIAFEER L, EHEMEDBTEE 40 usec
DORNVAZABEE 1.7V/sec DEGTHMLT WX, &
FOEE L BE 25 - 10,

IR #Tic ik EPMA %, BEAET O &R 2 H
~50 XPS GHi&T -1,
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Table 2 Preparation condition of SiAION Table 3 EPMA results of SIAION
Condition|  guphstrate | Sputtering | Sputtering Composition Si Al 0 N v
Sample temperature| power pressure Sample
A 100°C 8.8W/cm? | 3mTorr A 36.0 2.9 11.6 | 48.0 1.5
B 100°C 4.3 W/cm? 3mTorr B 33.6 3.2 16.4 | 45.5 1.4
C 200°C 4.3W/cm? | 3mTorr C 35.5 3.2 14.4 | 45.5 1.4
10 10
9 | (1) Sample A Sizp 91 (1) Sample A Alzp
BT 81
7} 7L
6 1 SiaNe o i .
51 2 SION s ; :]"‘,'0*\
qr 3 SiNx 4r 3 A:(’N
3t 4 5i 3r )
2 2t
1} 1t
0 i 1 1 &\' L 0 1 i 1 i . L
1080 1070 1060 1050 1040 1030 1020 101.0 1000 99.0 980 800 790 T80 77.0 760 750 740 730 720 710 700
BINDING ENERGY (eV) BINDING ENERGY (eV)
10 10
9 - (2) Sample B Siz 9 (2) Sample B Alap
8 gt
7k s
6 6l
5+ 51
L 1 SiaN, 4t 1 AISiON
3k 2 SION 3t 2 AION
21 3 SiNx 9k 3 Al
4 Si
1F Ny 1r
0 | 1 ‘ = 1 0 1 & M""\
1080 1070 1060 1050 1040 1030 1020 1010 1000 $9.0 880 800 790 780 770 760 750 740 730 720 710 700
BINDING ENERGY (eV) BINDING ENERGY (eV)
10 = 10T(5) Sample C Al
9+ (3) Sample C Siu 9T
8 [ 8 =
7} 7}
6 ™ 6 -
51 sl
4 | 1 SisN, 4 1 AISION
3 2 SiON 3F 2 AION
2 3 SiNx 2r 3 Al
1f 4 S 1}
0 ' | t . . . 0 Poca 1 i [P W o, SPRGP-N
1080 107.0 1060 1050 1040 1030 1020 1010 1000 990 980 80.0 790 780 770 760 750 740 730 720 710 700
BINDING ENERGY (eV) BINDING ENERGY (eV)
Fig. 14 Sizp XPS spectrum of SiAION Fig. 16 Algp XPS spectrum of SiAION
Table 4 Sigp XPS spectrum strength of SIAION Table 5 Alsp XPS spectrum strength of SiAION
Bonding| _ | | _ ) Bonding _
SizNy SiON SiNy Si AISiON AION Al
Sample Sample
A 71.4 16.1 10.6 2.0 A 81.8 9.1 9.1
B 70.5 18.5 8.4 2.6 B 78.4 11.8 9.8
C 79.6 7.8 10.0 2.6 C 73.2 8.9 17.9
Table 4, 5 T#H 5, Sigp 2 2\CiE Er, tand HEL BEREOFN L V12T E V5 2 EidvoT, Rk
FBLC A SION FE&7d7e < SisNy =27 23 h CoOOBET AP TIx, Si0;, AlLO; FOWTHET D
T b, SRR, JABCOORTOEFEIZA, EENE N EHEEI D, Alp Tik, AISION #&8E
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