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Optical Properties of BiyO3-Zn0O-Si0; Glass System
for Transparent Dielectric
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Abstract Glasses in the Biy03-Si0s-ZnO glasses system were examined as a potential replacement for lead-
oxide glass frits with low firing temperature (500~600°C) for the dielectric layer of a plasma display panel
(PDP). The glasses were evaluated for glass transition temperature(T,) and thermal expansion coefficient(c).
After forming transparent thick films by a screen-printing method, it was evaluated for the optical properties.
The transmittance of thick films fired at 560-600°C showed above 80%, which was not dependent on the firing
temperature. As a result, many pores were observed at samples fired at low temperature, while the number
of pores from samples prepared at high temperature decreased and the pores size increased.
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Fig. 1. Stages of firing process on thick films.
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Fig. 2. DTA curve under different melting temperature.

Table 1. Thermal properties of Bi,O; glass system.
Glass T, (°C) T, (°C)  CTE (X107/K)
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Fig. 4. Results of EDX of a thick film fired at 620°C. (a) inside of a sphere, (b) surface of sphere
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Fig. 5. XRD spectra of glass after sintering (a) bulk and (b)
powder.
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Fig. 6. Optical properties of thick films fired at 560, 580, 600 and 620°C. PbO and PD200 represent a film coated with PbO

composition and a substrate glass.
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Fig. 7. Schematic diagram showing how pores form in thick
films: initial and final stage of a) large, b) medium and ¢)
small size of frit during glass sintering process

t
PO ——  Thick Film
L Substrate Glass ;
L Substrate Glass

“

o) =@ P2 AYEHOE F5319) EDX, XRD
, 13 24 WA Zos ey
(Fig. 4, 5) 2L}, FEA0A L ol 43le] spa)Fel o
odoﬂ/\w} Hakst A3 v e F&3h] FE Bolaha] ¢
& wgel o] moke My ). old Fad
oou F7F el olfE ollg ZJOI *ﬁ“""? 5 ?l
AP EE Aol Hoja mw ¥

Fig. 8 XA Ad)7]x7} T4 ?f’%% %ﬂ%ﬁl?@)ﬂ
E&o] ©rh ola)d Ao o8 Bwd & Zo] A1)
WA e g8 Rake 2 A9 2 A7l oy
& Yol A&HoT dojumA Agr)ee] B o

3 FANT TR E g dA&How s} B

ZINTS
=% 319 71xe) £22 8] 47 &9 g2t A9
AA ), oleg Age] mAMe] 2 Fysts Ao

E 2} Fig. 49 SEM o|uAE wwl & 79 9o o
el felxzt 22As B4t o) oj4e SEM
e AT TYH U8 oY A g7 gk 9
& mghalof 27t Alold glEFle))

5 & B

HIARA fuiAle] AHEA 9 Fuhe Hxske] B
A 54€ Wrkst 43 95548 pDpo] F28uke
58S HE U 29d B4 A4 Sugdase
= 2500 PO A Bt 28 FEARS UE )
AT Y a2t Ye4E ge o raslx
= HAT e 2HLET 5 $E nir 2
T AaE A A 7125t 2989k pDPe

A &3] e AHee Aegdda] &

T 97E 2047 ZEFe AL Age 2

Thick Film
Substrate Glass

(@@ﬁ

Substrate Glass

Fig. 8. Surface morphology of thick films by pore.
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