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ABSTRACT

The bond strength between the low-firing-substrate and Cu conductor depended on Lhe softerung point and
the amount of frit added to the metal paste. The addition of 3 wl% frit {softening point: 6807} to the metal
paste resuited in the improvement of bond strength, which was approximately 3 times higher (3 kg/mm?®
than that of non frit condition. It was also found that fracture surface shified to the ceramic subsirate in
the interface region. These phenomena were attribuled to the frit migration into the metal-ceramic interface.
It was thought that the migration of glass frit cccurred extensively when the softening point of glass frit
was 630C. The sheet resistance of Cu conductor remained constant by the addition of 4 wt% [rit regardless
of softening point of frit. For all samples with more than 4 wt% frit, the sheet resistance increased abruptly.
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Table 1. Composition of Borosilicate Glass

Componert Content {(wt%)
Sil), 72.1
B 17.5
AlOs 24
Na,0 6.3
K0 11
Other (MgO, FeOy) 0.6 J

Table 2. Properties of Borosilicate Glass.

Dielectric constant (ai 1 MHz) 4.@
Thermal expansion coeff. (x107%/T) v
Density (g/cm® 2.3

Transition Temp. (C) 570
(t) 780
820

Softening Temp.

Crystallization Temp. ()
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Fig. 1. Sample used in bond strength test,
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Table 3. Frit Composites.

A B C {wtd)
Si0, 16 34 50
B.O; 25 17 10
ALO, 3 4 3]
Cad) 20 20 20
Ba(} 25 18 12
Na;O 3 5 2
K0
Tabie 4. Properties of Frits,
Transition | Soflening | Thermal | Densily
paint, point. expansion | {g/em®
T (C) | Ts (T coeff.
(RT—400T)
(x107% /)
A frt 566 a80 105 2.83
B frit 990 745 5.1 2.70
| Crie | 620 780 8.4 262
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Fig. 2. Sheet resistance and bond strength as a func-
tion of fnl content.
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Thin-film XRD patterns and dot maps of test pad areas on low-[wing subslrate after bond test.
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