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ABSTRACT

One of lead free glass, Bi based solder glass was investigated for electronic packaging applications. The softening temperature and
coefficient of thermal expansion (C.T.E) were controlled to prohibit reactions between device and substrate and to reduce the thermal
mismatchings. The softening temperature, C.T.E and the relative dielectric constant of the Bi-based glass in this study was 550°C,
7.52~12.08X 10°/°C and 9~13, respectively. These lead free glasses have good acid stabilities.
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Fig. 1. Experimental procedure.
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Table 1. The Composition of Bi-based Glasses (wit%)

Bi203 B203 SlOg P205 A1203 ZnO | CaO | BaO

A-l 80 9 10 1

A2 | 75 13 9 1

A-3 | 70 15 12 1

B-1| 70 10 13 1

B2 | 70 11 10 4

B3| 70 9 10

C-1 70 6 3 15 2 l
C2| 65 6 3 20 1 1
C-3 ] 60 6 3 25

D-1} 65 20 10

D2 | 60 22 13

E-1 40 35 15

E2 | 35 40 16
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Fig. 2. DTA curves of (a) A group and (b) B group glasses.
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Fig. 3. DTA curves of (a) C group and (b) D group glasses.
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Fig. 4. XRD patterns of C-1 and C-2 glasses (a) without heat
treatment and (b) after heat treatment.
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Table 2. The T, and C.T.E of Various Glass Composition

T, CTE. ( X 10°°C)
A-l 535 12.08
A2 530 11.95
A3 545 11.37
B-1 550 11.76
B-2 560 10.50
B3 575 10.92
C-1 630 8.50
c2 645 8.04
C3 650 7.52
D-1 610 10.84
D-2 625 1051
D-3 630 10.05
E-1 665 9.52
E-2 670 9.44
E-3 660 9.25
F-1 670 8.74
F-2 655 8.63
F-3 665 8.08
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Fig. 5. The coefficient of thermal expansion (C.T.E) and softening temperature (Ts) at various contents in Bi based glass : (a) B4O3,
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Table 3. Value of Electric Properties (A-2) (at 1 MHz)

Pa:;;zle Picofaraday | Dielectric tan & Loss tan.
(um) PF) constant
5 1.98 8.945 0.0002 0.002
21 221 9.984 0.00024 0.0024
51 2.61 11.72 0.00025 0.0029
114 3.01 13.28 0.00027 0.0036
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