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Effects of Gd203s Addition on Optical and Electrical Properties of MgO Films
as a Protective Layer for AC PDPs
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Abstract

The effects of GdOs addition and sintering condition on optical and electrical properties of MgO
films as a protective layer for AC plasma display panels were investigated. Doped MgO films prepared
by the e-beam evaporation have a higher ¥ (secondary electron emission coefficient) than pure MgO
protective layer. Relative density and grain size increased with amount of Gd203 up to 100 ppm and
then decreased further addition. These results showed that discharge properties and optical properties
of MgO protective layers seemed to be closely related with microstructure factors such as relative
density and grain size. Good optical and electrical properties of ¥ of 0.138, surface roughness of 5.77
nm and optical transmittance of 95.76 % were obtained for the MgO + 100 ppm Gd:Os3 protective layer

sintered at 1700 C for 5 hrs.
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Fig. 1. Flow chart for fabrication.

MgO ¥ete) Azppae =se3[7], A4
(8], oleEdlolg(g], sa/IASH10)9 Wl
gon 2 AgdAE d4d $HPPo2 MgO

i R 3 e

ole] B AFdxE HHAAFE FFu olxd
A wEAFE golvl f8] MgOdl 2 &#A 3
2 #& JEF 949 Gd:0s € 0, 100, 200, 400
ppm F7betd adAe] 54 B updte] ey
BNH EQE BFESATH

2.4 ¥

MgO ¥atA a2 13 134 2L &A42 133
ok 244 MgO + x ppm G032 A|FE A
A gt MgO (9996 %) Gd20s(99.9 9%,
Aldrich)E ppm%@9 2 H7F(x=0, 100, 200, 400)
< 2ty £ ¥, dEstod disk FHZ A
a5t pallet& TEQTH

B pelletd> REBATE 1, 25 5 107
2 g83std 1700 CTollA 2Z3dld AFAE IR
o £2AY sed P4e BASY] s SEM
(Scanning Electronic Microscope, Topcon sm-
30008 olgdYa, vATFzZE BEIHY HF
XRD(X-Ray Diffraction, MAC Science Co.Ltd)<&

P
T

621

ANHAAAN BT =T, A207A A7E, 20073 78

100

u T
—s—25h
:\"‘98[— ° AR —v-—1h
E.‘ M A -
“ —_—— e
gl o
= —ge /
a so}~ i
@
Z
s
E
T 6
4
84 |-
82 |-
80 1 i — — 1
[} 100 200 400
X ppm Gd,0,
a8 2. Dopant 7% 2ZAZE Wi 3
i,

Fig. 2. Relative density of MgO + X ppm
Gd:0Os as a function of Gd:0s content
and sintering time(1, 2.5, 5, 10 hrs).
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Fig. 3. Vickers hardness of the MgO + x ppm

Gd203 as a function of Gd0s content.
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_sintered at 1700 C for 5 hrs.
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Fig. 6. The secondary electron emission
coefficient of MgO + x GdxOs3 films as
a function of GdzOs content.

o]

grain sizeZ7} Hdte AL ¢ F Jdoy, GhO:E
A7beA] %€ 0 ppme A%, T grain size’}
15 mAEHR oY, 100 ppm Gd:0:5 H73F F$
BT grain size7t 30 mAEE FF3) AZL ¢
F A} 2y o ol A BeE wAl &
ol e Aeg BPow, HIFEel 100 ppm U
7t & grain sizeE UEIWeH, ol I¥ 29
Addzy AFgH vgE & £ Uy =
Gd0sE #H7IIA &2 0 ppme F ¥, A9
B7F n2X Ritn wddo] 4§ EdHALH, ¢
g% g2 PDPY Wl 49%E vl o=
Ay, JRARALGEAFAE JE AFE F
Aoz Atz = TH6)

39 62 MgO + x ppm Gdx0s (x=0, 100, 200,
300, 400 ppm)ZAl ol M9 Gd:0: H7 13 wislel] w
o]zpA A} WEAF(y)olth olxAA WEAL
1700 TollA 5A17F &A% pallet& E-beam ©
Z2ste THE MgO 2HAFEE Ne £97)
A Tkl meEl AT kEAY 200 V
A x=0 o ¥=0102, x=100 LU= ¥=0.138,
x=200 €9 ¥=0.110, x=400 ¥ ¥=0.125 °|Ar}.
74 g€ AR HEAFE x=100 AR &
F MgOgl x=0 ¢ olxdA LEATHET 35 %
gdd ol & Mg0 OAAARAREATR
o GOsE A7E utetel ol (AL E AR B
F =4 YEde2 Gd0s7F MgOdl H7kso] o]
AL EATE B0l EIZYE 398 F 4

Qo 29 594 AFF vrek Zo] Gd:0s M

o cfe du

623

AN A AN E 33 =7 A, A20d ATE, 20073 79

(a)

(©

23 7. Gd0s ekl
FE-SEM A},
FE-SEM images of MgO + x ppm
GdoOs films as a function of GdxOs
content. (a) x=0, (b) x=100, (¢) x=200,
(d) x=400

we

Fig. 7.

o] 100 ppm 9o Y=} F T % (grain size)&
Z7beta ey, o ol HIMA A B¥E
Bed ol 42ZFA9 2E9 grain size’t 2
Ro] ojAAAYEAc ¢& Fole EHI 3
= AL ZE Algdt}

I8 72 Gd:03 9o FU7H% BE MgO ¥ty
JadHsdAdS FE-SEMeZ  #3g  ApRlejth
Glass 71 #l F3d MO 9=t FAE x=0
du 340 nm, x=100 4wl 413 nm, x=200 L
340 nm, x=400 99 344 nm o|Row, AAHo

2 gws #Ysa we wuEe YAHALS
¢ 4 Atk EF GROSF AAHA B &4

# MgO ool GOyt 37h8 A% wmshw
FeRelA et Az adse 4ge ¥
& A

a4 8% 9¥ Gd:03 9 H7bge @& MgO ¥
%ol ERAN/E FHT AFM A% @Rge
2,72 AWZ 50 m x 50 me) BHAN ZHa
th GOs o B7Fel F7HEel we ERALY]
AR Frlee A B 4 dow, ot
2ol ot 247 555, 57.7, 73.3, 1080 nme EW
AB71E e T4l



J. of KIEEME(in Korean), Vol. 20, No. 7, July 2007.

(©) (d)

a3 8. Gd0s #7tHE WH3le mE MgO ¥
AFMALZL,

Fig. 8. AFM images of MgO + x ppm Gd203
films as a function of Gd:Os; content (a)
x=0, (b) x=100, (c) x=200, (d) x=400.
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Table 1. Optical transmittances of the MgO + x
ppm Gdz0s thin films as a function of
Gd203 content.
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