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Abstract Ag thick film conductors were fabricated with Ag powders having different degree of dispersion and glasses
having different viscosity, and then the relationship between microstructure and electrical properties of the Ag films
was investigated. Under the same processing condition, the Ag thick film that was prepared with the well-dispersed
Ag powder and glass having low viscosity had denser microstructure and lower resistance than those of the film which
was fabricated with the agglomerated Ag powder and glass having high viscosity. It is believed to be due to the fast
micro rearrangemernt kinetics when the well dispersed Ag powder was used, and all the microstructure development
kinetics were impeded when low viscosity glass used. It was found that these fast microstructure development kinetics
resulted in the dense microstructure and the lower sheet resistance of the films. Also, the saturation time, at which at
a given temperature no further decrease in the sheet resistance was obtained, was found to be shortened when well-
dispersed Ag powder and low viscosity glass were used.
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Fig. 1. SEM micrographs of two different silver powders (a) Al
and (b) A2,

Table 1. Characteristics of the starting materials.

Remark Characteristic
Ag Al well dispersed
powder] A2 agglomerated
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Gl 7{Pa.S) at 800C : 9.2, 850C : 4.],

Glass 900°C : 2.6
it 55wt.%PbO-22wt.%B.0:-11
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7(Pa.S) at 800°C : 67, 850C : 34,
9007C : 16
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Fig. 2. Change of micrstructure of the Al-G1 system fired at (a) 600°C, (b) 700°C, (c) 800°C and (d) 900°C
for 12 minutes using normal firing.
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Fig. 3. Change of microstructure of the Al-G2 system fired at (a) 600°C, (b) 700C, (c) 800C and (d) 900

C for 12 minutes using normal firing.
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Fig. 4. Change of microstructure of the A2-G1 system fired at (a) 600C, {b) 700°C, (c) 800°C and (d) 900

¢ for 12 minutes using normal firing.
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Fig. 5. Microstructure development of (a) A1-Gl and (b) A2-G1 systems with holding time at 800°C using fast firing.
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Fig. 6. Change of sheet resistance of the A1-G1, A2-Gl and
A1-G2 systems as a function of firing temperature using nor-
mal firing.
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Fig. 7. Change of sheet resistance of the A1-Gl, A2-Gl and
A1-G2 systems with holding time at 800°C using fast firing.
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Fig. 8. Change of sheet resistance of the A1-Gl and Al-G2
systems with holding time at 800°C using normal! firing.
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