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Abstract

The silver-indium (Ag-In) binary system is reviewed. This system has never been used in electronic industries except In-Ag eutectic for bonding laser diode chips. It was chosen for our packaging process development because of its forward looking possibilities that other systems do not possess. Conventional die-attach materials and fluxing action in soldering processes are briefly presented. Several processes dealing with tin oxides are mentioned. Our fluxless bonding is then introduced. Four fluxless bonding designs using the Ag-In system are reported. All joints produced have melting temperature higher than 700°C. Samples of the third design survived 5,000 thermal cycles between -40 to +200°C. The fourth design survived storage at 350°C for 200 hours. 

To understand the mechanical properties of Ag, the solid solution phase (Ag), and intermetallic compound Ag3In, ingots have been grown. ASTM tensile test (TT) samples are prepared. (Ag)-20In TT samples exhibit superior tensile properties compared to pure Ag. Reaction experiments with sulfur (S) vapor shows that the reaction rate with (Ag)-20In is much lower than that with pure Ag. It seems that (Ag)-20In has the anti-tarnishing properties that the metallurgical community has been looking for several centuries. More quantitative reaction experiments on (Ag) are being conducted.    

Ag has superior physical properties. The challenge and limit in its electronic and optical applications are tarnishing. It reacts easily S and H2S to form Ag2S which is black and fragile. It also reacts easily with chlorine (Cl) to form AgCl. Our preliminary results on the properties of (Ag)-20In seem to indicate that (Ag) solid solution might be an answer. 
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