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Fut IC package %78 H 4558 & ﬂ%ﬁM Pho 3740 wt/ Zn0 35~40 wt%, B0, 18~-20 wt%, Si0, [~3
wide, Ti0, 0~6wtd 2AMAE dalg). £33 frit glass & 245kl A sl 78 Q4L A0,
DTA, X—ray 3| 454 55 o] b3} %’—a Talﬂl z.iﬁéﬁ} é% o 3o,
TID; ol Awt%AzbE frit = DTA o A=tgn| 4 BAsjA TaiAAdgs) Au"e]n, A8t wl2 =g 22

5+ 550~570C %ok TiO, & ske] 6wty #7138 frit = A=A 011—7} | oled, 2% perovskite ¥ PETi0A A
l 559, A2 B4R EE 515~523C Y2, AFEEE 10T/ min~12C/min |4 713k =45 2ebc}. Frit 7]
3 of AR A Bgsel iz S—11 71.8 keal/mol, S—{IT 56 4 keal/mol, S—IV 75.2 keal/mol &) 93 e,
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ABSTRACT

Devitrifing solder galsses in a specific group of glass ceramic materials are extensively used in hermetically
sealing alumina electronics packages. Preferred frit glass compositions of this study consist of 37~40 wt% PhO,
H~-40wtd ZnO, 18~20 wt B0y, 1~3wi% S5i0,, 0~6wt% Ti0,. The coated frit glasses crystallize during
firing and forms a strong hermetic seal. DTA and X —ray diffraction were used to characterize crystallization
of the glass frit.

Frit seal containing 2 wt% TiO, has crystallization temperature of 550~570C with surface nucleation. Frit
seal containing 6 wt% Ti0, has crystallization temperature of 515~595C with bulk nucleation, and the main
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crysialline phase was perovskite lead titanate having minus expansion coefficient. The average activation energy

for the crystallization caleulated from Ozawa equation was §5:10 kcal/mol.
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A EFAe Ph0, Zn0, H,BO, Ti0,
Silica 5% Table 1 = ufe} =& ate] ball
mill eff 4] 3 F Alumina crucible of we} #
7] Zel A 1350°C 1474 Sok 43 EF4A1 &
Zo] FWlA A v AR [rit seal &

o] o
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60~100 mesh, 325~400 mes
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Table 1. Chemical Campositions of Samples. (wt%)
Comp . i
Sample No° FhO | Zn0 | B0y | Si, | TiOw
5-1 40 38 149 3 0
5—1I 9 39 18 2 2
S—10 38 38 18 2 4
5-1v 18 36 18 2 B
| 5-v {3 | 3 | 18 | 2 | 8 |
ahE, X-4 sl d dAAde)d A8 A9
325 mesh o] 4 ¥=h& 28}l 4o slide glassof coating
A7) 2 zzd et wAe] A9 A S
2.2. 884
Frit seal o) £41 % AR oL 27 o] 944

< Al g7 Rigaku At# 2] TG-DTA

HA47 o)nd, ALO; powder & ¥ 542 w& crucible
of A2 70~80mg Y55 P2 25 vl 7 S5
9o}

2.3. K- 3|@ES 4 HAIE|Z pE

T35l fril seal 2] | AA Hela DTA Alate] vehd
AAs odetel 276l whe} A A B4 E
& e Rigakurtdel X-4 334715 P%}
gk, Cuka (Ni filler) ; 40 KV, 20mA,
scarming speed 8 /min & A4 = 10°~80°(2 ) & 3}
£, dAE Ade wldF2E sy fle
dx e g AL =Z7)e] 2 FAelshed Auion coating &
& muixe F ABT-1305 Aa#n|rez #aeq
b, g9 11Ky glel,
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Fig.l. DTA traces for various samples at heating
rate, 10°C/min.
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Fig.2. X —ray diffraction patterns of various samples

{a) Sample I, heat—treated at 580 for 30
min, (b Sample 1[, heat—treated at 560C
for 40 min. (c) Sample II[, heat—treated at
540°C for 40 min. {(d) Sample IV, heat—tre
ated at 320°C for 40 min. {e) Sample V.
heat—treated at 540°C for 40 min.
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Fig.3, The effect of heating rate on the peak
temperature of sample IV,
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Fig.4. X—ray diffraction patterns of various samples-

{a) Sample IIi, heat—treated at 620C tor 40
min. {b) Sample IV, heat—ireated at 6207
tor 40 min. {¢) Sample V, heat—treated at
580°C for 40 min.
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Table 2. DTA Peck temperatures as Functions of
Heating Rate for Various Samples.

Heating rate 5-11 S—In S5-1Iv
(*C/min.) | peak temp. | peak temp. | peak temp.
3 . - h04
5 baz - 509
7 h61 539 515
10 567 048 522
12 570 553 526
15 574 h60 529
20 hi2 - -
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Fig 5. Plot from Arrhenius relation for DTA heating
rate vs. maximum crystallization temperature
for various samples.
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Fig.6. DTA traces of coarse and fine glass powders.
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Fig.7. Microstructure of crystallized glasses containi-
ng (@) 2wit% Ti0, and (n) 5wt% Ti0,.
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Fig.9_ Plots of logd Vs, 1000/T for various samples.
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