[= #] 348834
Korean Journal of Materials Research
Vol. 12, No. 5 (2002)

¥4

-ﬁ-ﬁi—ﬂ (PbO-B:0:-Si0,-A1:0; 7“”)9']' Ag ﬁ'—?‘i’—}g]

b3l €)% Agtsh Sn* ) A%

AR R E B
AR Suet 34Tt
i gsoje HE - F4THH

Behavior of Ag* and Sn** After Reaction Between the Transparent
Dielectric PbO-B:0;-Si0.- Al,O; and Ag Electrodes

Kyung Jun Hong, Jun Hyun Park*, Jeung Soo Huh and, Hyung Sun Kim*'

Dept. of Metall. Eng., Kyungpock National University, Korea
*Dept. of Mat. Sci. and Metall. Eng., Sunchon National University, Korea

(2002 39 234 5, 2002 44 20 FHEF

Abstract

e e

=4

A transparent dielectric of the PbO-B,0s-Si0,- AlO; system which was a low melting glass has been

used for PDP (Plasma Display Panel), but it has a problem which is a reaction to be occurred between a transparent di-

electric layer and electrodes (Ag, ITO) after firing. This research was conducted for ion migration of Ag* and Sn** dur-

ing firing three different frits of low melting glass. The result showed that yellowing phenomena occurred through a

chemical reaction between Ag* and Sn* at 550~580°C for 20~60 min. In addition, it was confirmed that the migra-

tion of Sn** from ITO electrode made a strong effect on the yellowing phenomena.
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Table 1. Chemical composition of PbO-B.0s- Si0z- Al:Os system (in wt%), the coefficient of thermal expansion(a) and

dielectric constant(e) of investigated glasses.

Samples | PbO | B:Os | SiO. | ALO, | CaO | CuO | ZO. | MgO | ., 0‘f6 o | cat &HZ)
TDN 69 14 7 88 | 016 | 04 | o001 | o001 7 15
TDA 70 14 10 6 - - - - 7.73 16
TDP 70 20 10 - - - - - 8.3 25
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Fig. 1. (a) Backscatter electron image of panel in the front plate of PDP and (b) a schematic diagram

of the transparent dielectric layer with electrodes.
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ol2AY 2A AAE B 7B B AEE A LTk}
9] = PD200 #8171 %el 24 7Hsd Ao, 7EH F
g gAs e R FEAL wejsted] AxY 24l f2 £
1to] SuEale PbO (Aldrich, 99 %), BOs(Aldrich, 99
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(Hewlett-Packard Co. 4192A, USA) & ol§3te] A&
o4 1 MHz AEZ=AHE £H& sigen, 2 AHS

Table 1l vrehi it

AZF o)A g e Tg+10C oA Ex=E 23t
of o8] Bt EAFE AF-LHE AAsG e, ZHA
ethyl cellulose® &714-7l e-terpineol (Aldrich, 90 %),
BCA (Aldrich, 99 %) o°l-83}o} Sjo|~EE AZ3}3r}
Az" ¢ Folret 233 AHPE o] &3td FA
A & yAstded, 71woE AHET f3= PD200
(Asahi Glass, Japan) °]9, SiO.7} 30 nm e FAHE 2
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otk s34 FHFAA 2402 AHEEA= TDN
249 7% 280~330°C o4 AFA7} L=, Tge
466°CE ez glck. &, TDA, TDP 9 7% TDN
o) A% Br} e Tgal 431~435C °lsich. TDA <
TDP A9 alol 54 Pbe) A%, B¥ oA B e A
sleke] w3t 5o by EAAHE 7HXE PoOA #E
s o 2 AstA7|H ARAATE 2HFTA ALOs
5 A8 Aol

233 <l AEH FAA S ¥4k, 580T A
20 min ¢+ 24T F AA] AL FAsAE o, A A
#%, TDASH TDP Al#He A3 FAoE AshA W4

dJ

o] go] 9lee FHal & 5 lslod, Fig. 29 vekt 9l
o], Tg7} #& A4 (TDA, TDP) ¥WAo] tj& Al
U}ﬂ] dodg o

4 qlgich. whle] TDN A8 Ags
A WA HEE F FAER ]
RS

%ol glaieh. ol

[e]
2ol 93 F5 FAgholn?, ITO
o] Emxde] HAW 8 71He A& ITO7 7=
M (355~3.75 eV) & oJ3ke] 2Jstod Ao ?—,—i
g2 BodF 1 glch Fig. 3(b) ol 3 &
5 ol A 20, 30 min E<t A% AlHel tHﬂ
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Fig. 2. Glass transition temperature of glass composition.
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Fig. 3. Transmittance of (a) the substrate glass and TDN, TDA
and TDP at 580°C (b) for 30 min : absorption in TDA and TDP
appeared at 470 nm due to the formation of Ag colloids.
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Fig. 4 Effect of firing time on the diffusion of Sn?* at 550~
580°C:The migration of Sn** depends on the firing temperature
(TDP system).
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Fig. 5. A schematic diagram of area determined in a transpar-
ent dielectric layer.
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Fig. 6. Migration of Ag* and Sn** at (a) 3 /m from interface
(b) 55 im from Ag electrode at 580°C for 20 min.
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Fig. 7. Effect of firing time on the diffusion of Sn** (a) 3 m
from interface (b) edge(55 /m) of ITO electrode.
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Fig. 8. SEM image of the edge of ITO electrode after pattern-
ing.

st Ao Agtol Na*d A#Fx: 077 AF (net-
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WAFS A Ag* 3 Na*zbe] o] & o] o3 452 B
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Table 2. The variation of Sn** concentration in the sub-
strate glass.

(unit:wt%)
Glasses Soda-lime glass | PD200 glass
Air side (upper surface) 0.02 0
Tin side (bottom surface) 0.98 0.18
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