








  

absorption/desorption cycle would be even more 
complicated. Samples were initially placed in a humid 
chamber to reach a virtual saturation (two weeks for thin 
samples and four weeks for the thick samples). They were 
then removed from humid chamber and placed in an 



  

desorption is the same. However, similar to the residual 
moisture content upon desorption of the molding 
compounds a residual hygroscopic strain may also exist. In 
other words, not all the swelling during the moisture uptake 
may be recovered after the desorption. In this work the 
swelling of the EMC’s was investigated by measuring the 
deflection of a bi-material beam during the moisture 
absorption. A bi-material beam of Copper/EMC was 
designed and manufactured. The samples were used later 
for the characterization of interfacial fracture toughness 
between EMC and copper leadframe [16 and 25]. Copper 
substrates were machined into 4.01050 ×× mm3 strips. 
After cleaning with acetone the substrates were placed in 
the cavity of a molding machine. Pellets of the same EMC 
were introduced into the cavity of a pre-heated mold at 
about 175 °C and kept under a pressure of 60-80 MPa for 
120 s; the molding compound was dispensed automatically 
on the copper surface at 175°C. After molding, the samples 
were placed in an environmental chamber for post-mold 
curing at 175°C for six hours to complete the 
polymerization process of the epoxy molding compound. 
Fig.6 shows the dimension of the bimaterial beam.  
 

 
Fig.6 Bi-material beam designed for the measurement of 

hygroscopic swelling of EMC and its adhesion to Cu. 
 

The initial warpage of the sample due to chemical cure 
shrinkage and mismatch between coefficients of thermal 
expansions (CTEs) was measured at room temperature by a 
chromatic sensor. Some samples were later placed in a 
humid chamber and were removed periodically from the 
moisture chamber and their warpage was measured at room 
temperature. During the moisture absorption, the warpage 
changed from concave to the convex shape (see Fig.7). The 
convex shape increased and reached a constant value of 
approximately 150 micrometers after 3 weeks. Further 
exposure to moisture did not affect the warpage. 
Some samples were removed from moisture chamber after 
the saturation and were placed in a dry infrared oven at 
110°C. The Warpage of the samples was measured at room 
temperature after 10 Days desorption.  This was done to 
investigate, if the hygroscopic swelling of the sample is 
reversible. As it was expected, not all the moisture-induced 
warpage due to moisture absorption was recovered. This 
suggests that the measurement of the hygroscopic swelling 
by any method that deals with-6( the m)7()6(ch)k me  



  

J/m2 in dry condition reduced to 26.3 J/m2 when the virtual 
saturation level was achieved at interface. 
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