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Characteristics of transparent dielectric in PbO-B.0;s-SiO.~ AL;O; system
and investigation of reaction between dielectric and electrode(ITQ)
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Abstract PbO-B,0sSiO.~ Al:O; system was investigated for optical, thermal and electrical properties of transparent
dielectric. We also studied the reaction between transparent dielectric and transparent electrode(Indium Tin Oxide,
ITO) during firing. For the evaluation of properties, dielectrics were prepared under the conditions fired at 520~5807C
with 12/m thickness. In the reaction between dielectrics and electrode(ITO), In ions diffused into dielectric layer, while
Sn ion diffusion was not observed. The coefficient of thermal expansion, the dielectric constant, the glass transition
temperature and the transmittance of the dielectric were greatly dependent on PbO content. The increase of the coef-
ficient of thermal expansion and the dielectric constant were monitored by increasing PbO, while the glass transition
temperature and the transmittance were decreased. With the increased Al:O,/B.0; ratio, the coefficient of thermal ex-
pansion and the transmittance were decreased, while the dielectric constant was increased. The glass transition tem-
perature did not change significantly.
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Table 1. Theoretically calculated values of dielectric constant(e), coefficient of thermal expansion{(e), and experiment

compositions(wt%).
PbO B.0s Si0, ALOs o x107%/C)at R T-100T &(at 4.5 x 10°Hz)

SP1 60 30 10 - 8.16 11.5
SP2 70 20 10 - 9.40 12.7
SP3 80 10 10 - 10.70 145
SAl 70 11 10 9 10.09 12.6
SA2 70 14 10 6 10.04 13.0
SA3 70 17 10 3 9.92 134
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.Fig. 1. Schematic drawing of dielectric layer and electrodes of
PDP front panel.
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Fig. 2. Theoretically designed(dot line) and experiment(@®)
systems in PbO-B,0s- Si0. system(w1t%).

& 2§ miRefo] A ZrOME AHslger, el
2] §A=r|E dlelx Jx=H-A7] (Centrifugal Particle
Size Analyzer, SA-CP3) 2 &4s}qict. ¢4 #A4=
2jEs AFA ethyl cellulose §&7]-2v} o Terpin-
eol (Aldrich, 90%), BCA (Aldrich, 99%) o]-4&3}<¢ o]
2EF a3t AxE Holaefd HAHAUNA 254
239 == A (Automax System Eng., AMX-
1240) & AH8-3te 253 A" 4oh-2be] F-2]7]2 (85
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Fig. 3. Line analysis (EDS) of dielectric layer at firing tempera-
ture 580°C for 30min.

Fig. 4. Cross sectional SEM image of dielectric layer and point
analysis(EDS) methode.
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Fig. 5. Variation of In, Sn and Pb diffusion profile with diffu
sion temperature for 30min; {a) 550°C and (b) 580°C
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Fig. 6. Migration of In as a function of firing time into dielectric
layer; (a) 550°C and (b) 580°C
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Fig. 7. Variation of In diffusion profile with firing temperature
and addition of ALQs.
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mE 7 A HAJEE EA4g 3tdct. (Fig. 4) 580C ¢
4m o)A}k In o]&e] FAtste fAMZF o AFsH o,
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Fig. 9. SPM images as function of composition(firing tempera-
ture 580°C).
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£ Boj o]Fo] Lo]x ¢br] wFolztm YHE R},
FHRZ FAA Y dhg s 2HE F2 Pt ol In*
o] &9 Hk-g-Ao] F& o = Uik 580°C o)At Lxo
Ae In9 Gate] £AAS VEE 4m ol J5sE A
o2 Mol 550T olAtY] 2 o[3lE LARXEE Foj&
Az Agege] AlO:9) Hrkste] AA FAANA FAA)
o3} B3Ik wh-& Alorkssita AzhEe] A
a2} shekel ALOSS A7ME AS- Fig. 8oiA Jepd v}
o} o) £A4F ALOvF AR &5t FEAL A
& (Fig. 11) 3 9 2% (Fig. 9) % S 94%$ 74"
o} & QFNME FAASE TSt S9N
WAk AR BEEtgled, $ 9IS In ojRe] A
AFo 2 B ol5% W, FAAS Pb, Si, Al o9
FoRToa gare AR yatel.
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Fig. 109 €¥4& o83 o8] =48] H8 He)
ATy & XY A58 Vehiddoh. T2 PbOksl 2wl
A ql g3kg grow, PbO%Yo] F71ol we} T, & A
A}t W ALO7 AV A$-(SA1~SA3) &= T, ¥
ol A&l F&-g nlX = %stc}. PbO Fado] 80wt% (SP3)
ol 74 T 373TCT R ZA RolAe g & = Usle
of, 4t9 PbOE TOwt% & T F L9k ALOE 37}
g Agde AMeld W3yt A9 gkl ALOE #E
A A7 3, AYFATE 2Hsl=d e, 5% ol
A 39 HEE A2, 2494 VR AAY o8
o] AUk £ AelA 10% o144 ALOE H7g 7
<+ fei7t AARSE & & Aok

FAA e AYFA (@) o AT (0 24 Table 2
of vehligsich AgAAGE FE PbOY kol gE A o)
glem, PbO% (SP1~SP3) o] Z71gell ma} AgAAS
= Foistddh W PO AT ¥ 239 ALOE
H7H 744 (SA1~SA3), ALOy/B.01] ] wWistel] A
A= Aciar HEkE 32 3¢ ¢ 5 A -4
gHelo f2ASE YA LAY 5 e 2o-HEE
] 7)g3 FAANS GYA Zold 23 HY L FLE
A5z e ABAAGTTE Loh-4886%107Y
T) 8} w}xEA vehyejel k. PbO/BLOs¥I7} 2~3.5
d o 82~86%107%/CE 7|9at 7HA vl APAA
& Jeho), &4 Vs AN 94 S

Table 2. The coefficient of thermal expansion(e) and die-
lectric constant(e) of investigated glasses.

Samples a(x 10°°C) N
at RT~300T (at IMHz)

SP1 6.78 17.4
SP2 8.24 25.5
SP3 8.62 294
SAl 7.05 21.0
SA2 7.73 16.7
SA3 7.94 19.0

8P1 470°C

/s
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SP3 a7s’c
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Fig. 10. Glass transition temperatures of dielectrics with various
composition,
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Fig. 11. Transmittance of dielectric{SP1) as a function of firing
holding time at different firing temperatures.
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Fig. 13 Transmittance of dielectrics as a function of composi-

tion. (a) SP1, SP2 and SP3 and (b) SA1, SAZ and SA3.

R4 PO F7H @k & 3 7Hged, PvO
7} ZAE 4= ALOy/BOsH] Hstel] o2 FIAL )
ehbx] gstel, AAZ AR FHATE 16~29 HHE
7}x™, PO ko] F7hgtel wel Adss S5k
A 544 F2 PO} Aehaql F8E w)xed],
2 olfe o ARl vis AdiAal ko] o, P
ol 2714} 6s AR Qlste] Ph* o] FHuRt &=
g AU, 4kx o] M A £IFe= g
& FARTE FHA171E 2.4l0) H7) dgfeln) w3
BB AN R g3 el PETEE F 9¥8E E
o, T, Aste} ARFATE 771 ed & %S v)A
o}.
(3) =ty M3
Z2eb-A3 FE 7| 9ol FAASE B8 F 54
3 5789 A, 580C 2ALT A 20872 44X
& E AY 90% ol F F&g vehiglch wbd
550C 7% 90% o4 F F&< 7] A4 30+
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2ALET} ZolHd #F F-go] F7150, ALOST Mot
=] 942 SP271 SA1XRt} o &2 3 FH-&¢ Yeluisd
t}. Fig. 135 5 2% (550, 580°C) ol 4] A = 33
53¢ AT At (@) 9 7% PbO/BOsHI7F 2~
35 7A¢ 3 FE2 90% ol ® w9 Jsslglont
Pb0O/B0:¥|7} 85 oj4kdl s 3 F3&o) F43] 7
43 AS Jehlgith (b) & ALOY/BLO:¥ ¥ste] A
£, 550 CoAAE AlLOYB0:;=0.4 oAl 80% A
T2 & oy} glom, T2 (580T) oA 24 T A%
£ AlLOy/BAOsH) d3Fo] glo] 90% 139 3 &4 1}
ehiigict. Udubxo® PDP4 FHf-HAE 580CelA
30E Ao 248 W50 85% o139 F F4&4& 714
of g} 10 et} 580°C oA £AA] £oh-43]
g9} YA (554C) olate] Ho Ap7|EFel sy o
Hye doy)A "ok 2382 £24LEE 550 o3 R
B30 FHA F F7go) 85% oL 7HA= FA4e] ¥
837 "}, Fig. 994 B ANY F F3-4¢ 85% ©I
g el H g 245 E 550C7HA R & e =4
© & PbO/B,0:9] ¥7} 2~5, ALLOs/B0s7} 0.3~0.8%<
£ AYE 84 ¢ 97 A

4.4 £

PbO-B:0:-Si0:- AL:O:A1 &) 24344 FHAFTHE
Ql In ol°] FAAFoE HalolF F& BAT 5 U
t}. In ©]2& 580C A 4m o) o]F3tH e, 550°C
oA In o292} F4t Fol= 2mE AFgA e, £ d79
PoOAIANN EAH o2 Fib Ao 7led 22490, =%
ALOsE #7}gel met REAL AetsE FHAIT e
e Al ZHsskdh, 2% HH WellA Sn &4
& HAFA itk POY¥ F7he ARRATS £
55 F7HA191H, fFeldelE§ AM3Al7le 98 S kA
o, PbO/BLO:H|7} 2~35d o 82~86%x107%/C=E
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