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Abstract: The awareness of lead-free solders can be attributed to their environmental 
and human-health related benefits. Due to this consciousness, research toward lead-
free solder alloy became a concern. Tin-copper (SnCu) solder alloy is one of the 
candidates that can meet the characteristic of tin-lead (SnPb). The objective of this 
study is to analyse the wetting behaviour, intermetallic compound (IMC) thickness and 
also the spread ratio by varies the copper weight percentage (Cu wt%) in SnCu solder 
alloy. Solder alloy used was Sn-xCu, where x = 0.0, 0.3, 0.5, 0.7, 1.0 which was 
soldered onto electroless nickel immersion gold (ENIG) substrate using carbon dioxide 
(CO2) laser. Parameters used for laser soldering was 35 watts for the laser power, focal 
length was kept constant, scanning time was 0.04s, and scanning speed was 100mm /s. 
Then these sample were subjected to isothermal aging with the duration of 0, 200, 500, 
1000 and 2000 hours. In the final analysis, the IMC thickness and wetting behaviour 
characteristics were characterized by metallographic microscopy. The results showed 
that the higher the Cu percentage in the solder alloy, the higher the thickness formed 
at the solder joint interface. Besides that, the morphology of IMCs additionally 
changed with aging time whereby it changed into much uniform and continuous shape, 
Nonetheless, its thickness was found to be increasing upon aging duration. 
Furthermore, the spread factor and spread ratio increase, but the equilibrium contact 
angle decreases with increasing Cu content. These results were the proof that Sn-
0.7Cu/ENIG offers a good solder joint performance as compared to other copper 
percentage. 
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1 Introduction  
 

In the last several years, tin-lead (SnPb) solder is used in electronics manufacturing 

because it has higher thermal resistance, improved mechanical characteristics, and 

smaller melting point, consequent in higher bond strength in solder connection [1]–[3]. 

Nevertheless, the European Union (EU) Waste Electrical and Electronic Equipment 

(WEEE) regulation prohibits usage of lead in electronic products on 2006. [4]. 



of the solder during solidification. The higher Cu amount interrupted the solder 

wettability, because the melt viscosity is increased and the solders spread over the 

substrate  is reduced. 
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