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ABSTRACT

A new process which co-fires the low-firing-substrate and copper conductor was studied to achieve good
bond strength and low sheet resistance of conductor. Cupric oxide is used as the precursor of conductive
material in the new meihod and the firing atmosphere of the new process s changed sequently m aw -H-
No. The addition of cupric oxide and variations of firing atmosphere permiled complete binder-burnout in
comparison with the conventional method and contributed to the improvement of resistance and bonding behz-
viors. The optimum conditions of this experiment to obtain lhe satisfactory resistance and bond strength are
as [ollows (hinder-burnout temperature in air; 5507, reducing temperature in H.; 400C for 30 min, rabo of
copper and cupric oxide; 60:40~-30:70 wt%). The bonding mechanism between the substrate and metal was
explained by metal diffusion layer in the interface and the bond sirength mainly depended on the stress
caused by the difference of shrinkage and thermal expansion coefliient between the subslrale and metal.
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Fig. 1. Co-firing low chart of low firing substrate and
Cu conductor.
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Table 1. Composition of Boresilicate Glass*

Component Content (wi%)
510, 78.5
B.O, 13.7
AlLOy 22
Na,0 5.0
others(Fe,(q, K0, MgQO) 0.6

*Transition Temp.; 570C
Seftening Temp.; 780C

Table 2. Atmospheric Profiles of New Co-Firing Pro-
cess and Function of Each Atmosphere

firing step atmosphere {unclion
1st firng air binder-burnout
2nd firing Ha reduction
Na sintering
24k A
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Fig, 2. Thermal analysis of binder, plasticizer and cop-
per.
{a) polyvinyl butyral and polyethylene glycol
{1) ethyl cellulose

{c) copper
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Fig. 4. Sheel resistance of Cu at various binder-bur-
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Fig. 9. SEM phatographs of Cu and CuQ powders.

(a) Cu powder before firing (av.p; 2pm)  (B) Cu powder before firing (av.p; 8 um)

(c) CuQ powder hefore firng (av.p; 3pm) (

d) Cu powder {av.p; 2 um) fired at 550C in air

(&) Cu powder (av.p; 8um) fired at 550C in air ()} CuO powder (av.p; 3um) fred at 550C in air
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