
EVALUATION OF LEAD-FREE SOLDER BONDS AND EFFECTS OF THE 
LEAD-FREE PROCESS ON DEVICES USING ACOUSTIC MICRO IMAGING 
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 Figure 1 – die attach to a metal substrate.  
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Figure 2a – metal case to substrate attach                                Figure 2b – substrate to die attach 
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 Figure 3a – laser diode surface                                                 Figure 3b – laser diode bond interface 
!
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        Figure 4 – laser diode bond. 
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Figure 5a- 180 MHz                                                                         Figure 5b – 230 MHz  
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! ! ! ! ! ! ! !
Figure 6a – Image taken with a general purpose 230 
MHz transducer. 

 Figure 6b – Image taken with a 230 MHz transducer 
designed to improve resolution and minimize edge 
effect.!!

!
!

!!!!!!!! !
Figure 7a – chip to bump and underfill.                                          Figure 7b – bump and underfill to substrate. 
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Figure 8a – Electronically magnified (zoomed) acoustic 
image of one part from an image of a tray of TSOPs 
showing no delaminations prior to lead free reflow. 
 

Figure 8b  – Component with delamination between the 
molding compound and the tie bars with a path along 
the entire length of the top right tie bar (after lead-free 
profile used). 
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