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Optical and Electrical Properties of MgO-CaO thin Films
as a Protective Layer for AC PDPs

Jinhui Cho Rakhwan Kim and Jong-Wan Park
Dept. of Metallurgical Engineering, Hanyang University, Seoul 133- 791
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Abstract QOptical and electrical properties of MgO-CaO films as a protective layer for AC plasma display panel were
studied. When the [(CaO/(MgQO+ Ca0)] ratio of evaporation starting materials was optimum composition, 0.1, firing
voltage and memory margin of the film were 176V and 0.5, respectively. When [CaO/{CaO+ Mg0Q)] was 0, 0.1 and 0.2,
memory margin was 0.39, 0.5 and 0.41, respectively, and surface roughness of films was 27.7A, 21.1A and 40.3A,
respectively. It was thought that memory margin had a reverse-relation with surface roughness. The density of film
was calculated by measuring the refractive index of film. The density of MgO film was 3.214g/cm®and the density of
film, when [CaO/(CaO+ Mg0)] was 0.1, was.3.632g/cm?® The mixture of MgO-CaO films showed a good transmit-
tance property in the visual range.
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T3S A% SLEAL MgO £l F7bsEles CaO ¥
ool ofg TR slo] B AgAdA A Azt Alg
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4718 EAWLE A% HHEAd 5ol B3 AL A
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2 & uhabe] IPAAYE SA5 Y] Ysto] LA &
207 (Atomic Force Microscopy ; AFM) 7} AR&-5
N2, BHIPALE BE5Y] 95l AAWEFAAAIE D)
73 (Field Emission Scanning Electronic Microsco-
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2 AEE Aol Baahg Fasto] 21T Mol 4
dEF (He) 7}2E AHE3}e 300 Torrd) o4 &A3}
gt

3. &nt nF

28 1 EUEAL [CaO/(MgO+Ca0)] ol =& =+
AMA A vbAdetz] (Memory  coefficient) & el
Zolch. Baute SurEAe] 2499 o2 HEE A A3t
7] A5t A F3F F FXE oA @ Aejoln
WA A7t 2 b st o) WHELE wiAlEy] fste] BE
Z24 2] ol tfzte] FUsA 1087 22 A EE B F

T AR 334 ubE &Aste] A4S FRE%
CaO& #71517] gk MgOutate] 74 184V ] whas) 4]

190
180
¢ []
S —
&
S 170 1 {110
o
> =
]
3
o
2
160 1 o/,o\_u\__o//o 05 §
g
—> 2
150 T T T T 7 0

0 01 02 03 04
[CaO/MgO + Ca0)]

Fig. 1. Firing voltage and memory margin of mixtures of MgO
film as a function of [CaO/(MgQO+ Ca0)] in start materials.

Fig. 2. FESEM images of mixtures of MgO film as a function of
[Ca0/(MgO+ Ca0)1 in start materials ; (a)0, (b)0.1 and (c)0.2
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sle] FESEM$ olg43le &4EAS [CaO/(MgO+
Ca0)19 v)7} 0, 0.1, 0.2 wjo] FHYAS HAs}HT
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2 WA} AskA] grol RMS ¢ Hagtatg EAJ8kglct.

2% 3L FWEAY 24 Wl wjE IHAAS Y F
Fo 2 Mg09 79 RMS3te]l 27.7A & dehiigler
[CaO/ MgO+Ca0)] 9] w7} 0.1 EHAA} 7
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71 SHARE AR A g = olxbdRFe] kg Fol7] o
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A EHY] A FHAHE AR HFAN] BA = 9
=l ¥)ste] EHAAY7F e FHZ Hell M oleigt &
A7 LAY 7ol Aol b Hebe] kAo 7] A
o2 7|dg}. &3 0.204 EHAA} FH8A S
e e 2" 2614 Bopr AXF vAF 29E ool
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A Aoz i E3] 0.18 7IE2E FHAAYS}
F7Fke e ¥ 19 wAnpzlgs Al o) ofdo 2
EAAAZZ} 2L 0.19 S5 whdnlale] 2w 2 gho)
& MgOyt 0.29] 7$= whddnlale] o358 2t 71g &
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Fig. 3. Surface roughness of mixtures of MgO film as a function
of [CaO/(MgO+ Ca0)] in start materials.
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Fig. 4. Residual stress of mixtures of MgO film as a function of
[Ca0/(MgQO+Ca0)] in start materials.
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[Ca0/ MgO + Ca0)] ®I7F 0.17A] F7}hol uhehA]
Mg,-.Ca,0 ¥Hate] 532 -1400MPa7ztA] F7}stA =™
0.1590 4= -300MPaAE R t&-$7 2] 2131 3i4to] vty
A Ha 0.201 M= A $He] ArtEA W@kt olF
S+ 9] WsE Ca09] Hrinje} Feo] 9. & Cal9
71817} 0.17}7] whate)) Ql7lEle b o] Fviste ol
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MgzelE X&sts Aol Azlell A7)l MY ool
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$-HA43) Pake] LAY HE o2 AR

Az" wate] dx = §70nm T34 Ellipsometry &
o]43le] FHEE SAHT A2 FA3c}t. 28
2 &A% 244 ()& 4 (1) 9 Lozentz-Lorentz ¥4l
Wsisle] whute] U (o) & ok o)w Y= AAE 9
T A K 23 A8 MgO9] 2388 1.737, ¥=§ 3.
65g/cm’E H43te] 90.078¢]%lc}.
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A% wutbe) A g3 4] (1) 2R 73 ke Ue
£ 29 bell Yelsict. S35 £ MgOo S48
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Ve AU At FHEE AlG A Fokske As
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Fig. 5. Refractive index and density of mixtures of MgO film as
a function of [CaO/(MgO+ Ca0)] in start materials.
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Fig. 6. Transmittance spectra of mixtures of MgO-CaO film;
(a)MgO, (b)Mg0.9Ca0.10 and (c)Ca0.
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2 0.244E A9 §3o] A7 = gsieh. A71A §A4o]
74 F3R [Ca0/ MgO+Ca0)]e) 0.19 7$-9] Fd&
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o] oJ3}e] dojzl W= 3.632g/cme|t. S35 wtat v
5 88% 9 ol FrE Byon, o]7& F3e Cal
£ A7 A= 7AEA 999 FHEE FA S
< ¢ 5 AUtk

aAte 2

B ATE AgArel A3r|e Rl AHgte AR
71 (GT) o] Ao F3E e o] A
=y,

Fng2d

1. vt 5, Ax1383]x) 2440 125 pl451, 1997 1249

2. T. Urade, IEEE Trans. Electron Devices, ED-23,
313 (1976)

3. T. Shinoda, H. Uchiike, S. Andoh, IEEE Trans. Elec-
tron Devices, ED-26, 1163 (1979)

4. S.I. Ahn, K. Yoshida, M. Sawa, H. Uchiike, W.T.
Park, JM. Kim ; Proceeding of Asia Dispaly 98
p397 (1998)

5. H. Uchiike, K. Miura, N. Nakayma, T. Shinoda, Y.

Fukushima, IEEE Trans. Electron Devices, ED-23,

1211 (1976)

. J. Cho, R. Kim, K.W. Lee, C. Son, H.J. Kim, and J.
W. Park, Proceeding of Asia Dispaly 98 p605
(1998)

7. 2713, 7=tz vhEek, 3H=x] 8 313 #] (unpublished)

8. Y.J. Mei, T.C. Chang, S.J. Chang, F.M. Pan, M.S.K.
Chen, A. Tuan, S. Chou, C.Y. Chang, Thin Solid

Films 308-309, 510 (1997)

9. G.V. Samsonov, in The Oxide Handbook 2nd edition

(IF1/Plenum Data Corporation, New York,1982) p.

206

[a]



