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ABSTRACT

Zinc-Borosilicate(ZnQ 65.0 wt%, B0y 215 wt%, Si0: 9.0 wt%, PbO or Ti0: 4 wt%) passivation glasses were
studied using differential thermal analysis (DTA), scanning electron microscopy (SEM) observations, X-ray diff-
raction (XRD) patterns and measurement of thermal expansion coefficients. Passivation glasses containing 4 wi%
Ti0. and 4 wi% PbO had crystallization temperature of 580~ 730C and major crystalline phases were identified
by X-ray diffraction as e-Zn0-B:0; and a-5Zn0-2B,0;. As increasing firing iemperature, the size of crystalline
phases increased by observation of SEM, The thermal expansion coefficient of crystallized glass frits was smaller
than thal of unfired glass.
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Fig. 1. Glass formation ranges in the system Zn0O-B,0y-
5i0,.
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Table 1. Chemical Compaosition of Glass Frits

Smgfemii?t%) 70| B0, | S0y | ALO, | ShyOs
51 540 210 | 110 100 CeD, 4.0
5.2 625| 225 | 125 [Ma0 25
53 630 235 | 115 2.0
54 655 | 230 | 115
55 650|215 | 90 |PbO 49 05
5.6 650|215 | 90 [Ti0, 40 05

Table 2. Hest-treated Schedule for Various Samples

Sample Crystallization Heat-treated
No. range(C } temp.(C )
54 680~ 790 680, 730, 760
55 670~740 680, 710, 730
S-6 660~ 734 680, 710, 730
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Fig. 2. DTA curve of typical passivation glass.
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Fig. 3. DTA curves of glass frits 54, 55 and 5-6.

Table 3. Characteristic Points for DTA Curves of Va-
rious (Glass Frits at Heating Rates, 5C/min

Sa}‘}:")ple Ts(t) | Tesc) | Talc) | TelC)
51 653 738 821
5-2 651 745 826 898
5-3 645 729 810
S-4 635 705 795 825
55 620 701 730 828
S-6 626 667 734 830

A4 28 BARE vJehilgleh $5, S48 A Mi-
sawa, Uchida S1-31-Wo] 33t power transistor-£
passivation 2] EAle| ZAE¥ch &, Table 29
datael) 4] Zebsld Ts= 620~—6300C By 4], 2335
oode 6807407 HHYE ol o]41E 4 passivation
odej o & A zhgc) Table 1ol 4] S-b, -6 FAL S-49
244 B0y} Si08] ¢¥5 PbOg} Ti0.] d¥-Z
2| ZA) 7] AZR Fag. 3ol e} o] S48 T} Ts, Tes, Ty
Zo] o} wre 22 olE8w FHH Ho| peak=

L4l Felehe, Lolm 24 vehdr glvh olHe Mi-
sawa’ 92 agrg; Zrom, Pb09+ TiOrs F74A 413
TR FrlEe] fele] ABEEE wReld vk ohiz)
AR} Lmoly AL imlﬁv—h qas Ft
3 E o sldh =23 TiO7F PhOXch Hige] =2

A2 72 &3} o] #v) Table 28} o] 55, 564 2%

-109-



gn .

Tahle 4. DTA peak Temperalure(C)} as Function of
Heating Rate for 10~20 um Glass Frit Pow-
ders

H?ggng S4 5-5 56
(C/min)| Tes Tcy Tes Tey Tes Tey
5 705 795 701 739 667 734
7 711 810 705 744 a70 737
10 720 820 707 749 682 744

Exo therm. —

«+~  Endo therm,

600 M0 800 900

Tempearature {(°C)

———

Fig. 4. The effect of particle size -5 on the DTA peak
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Fig. 6. X-ray diffraction patterns for $-1, 5-2 and $-3
fired at 730C.
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Fig. 7. X-ray diffraction patterns for S-4, S-5 and S-6
fired at 730%C.
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Fig. 8. X-ray diffraction patterns for S-6 fired at diffe-
rent temperature.
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Fig, 9. X-ray diffraction pattern for 5-6 heat-treated at
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Fig. 11. SEM photomicrographs of S-6 glass layers.
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Fig. 13. Comparision of the thermal expansion bet-
ween unfired frit and fired frit.
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Table 5. Thermal Expansion Coefficient of Unfired
zlass Frit and Fired Glass Frit
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Temp.(C)
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