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Effects of Content and Particle Size of Lead-free Glass Frit on Properties of Silver Paste
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Abstract: A lead-free low-melting glass frit based on Na-Ca system was prepared by melt-quenching
method. Na-Ca glass frit was characterized by differential scanning calorimetry (DSC). The effects of
changing content and particle size of the glass frit on properties of silver paste were investigated. The
results showed that the glass softening temperature is around 546°C. The silver film square resistance
decrease first and then increase as the content of glass frit increases. The silver film square resistance
reaches the minimum 17 m€/[] at the glass frit content of 4%. The silver film square resistance decrease
first and then increase as the particle size of glass frit increases. The silver film square resistance reaches
the minimum 14 mQ/[] at the glass frit particle size of 2.47 pm.
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Tab.1 Glass frits at various ball-milling time

BEHRYRIAE Dso/pum EREE IS A/
6.79 0
2.47 4
2.02 8

1.46 12

1.2 SHERRH &
SHALR RS T2 wmE 1 RN, g
2 Fdl.

[Z.EEF% ?J [ waEA ]

| HEES I

B RHIE TS

Fig.1 The preparation process of silver paste
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Tab.2 Ratio of silver paste with various glass frit
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LI YE TR 1% 1% 05% 05% 0.5%
Fa i 245% 22.5% 21% 19% 17%
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R i 0.5% 0.5% 0.5% 0.5% 0.5%
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Fig.2 The DSC curves of Na-Ca system glass frit
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Fig.3 Relation between adhesion of Ag film and content of
glass frit
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Fig.4 Relation between silver film square resistance and

content of glass frit
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Fig.8 Relation between silver film square resistance and

particle size of glass frit
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