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Abstract: The requirements for harsh environment electronic controllers in automotive applications have
been steadily becoming more and more stringent. Electronic substrate technologists have been responding
to this challenge effectively in an effort to meet the performance, reliability and cost requirements. An effect
of the plasma cleaning at the ECM(Engine Control Module) alumina substrate and the intermetallic
compound layer between Sn-37wt%Pb solder and pad joints after reflow soldering has been studied. Organic
residual carbon layer was removed by the substrate plasma cleaning. So the interfacial adhesive strength was
enhanced. As a result of AFM measurement, conductor pad roughness were increased from 304 nm to
330 nm. CueSns formed during initial reflow process at the interface between TiWN/Cu pad and solder grew
by the succeeding reflow process, so the grains became coarse. A celfular-shaped Ag;Sn was observed at
the interface between Ag-Pd conductor pad and solder. The diameters of the Ag;Sn grains ranged from about
0.1~0.6 um. And a needle-shaped was also observed at the inside of the solder.
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compound
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Fig. 1. Engine compartment thermal profile.
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Fig. 5. Profile of solder bump (a) 3D contour, (b) bump
dimension.

Fig. 6—‘ Sn-37wit%Pb £ ¢} TIWN/Cu UBM 7|
Aol ZZES- Foll IAH S50 31E] &
A3 AR HEE #@el Aotk AHe) &

(b)
Fig. 4. AFM surface micrographs of Ag-Pd conductor pads (a) before plasma cleaning, (b) after plasma cleaning.
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Fig. 6. SEM images of the morphology scallop-type
CugSns formed between Cu and Sn after etching the
solder away (a) after one refolw, (b) after two
reflows (c) after three reflows.
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Fig. 7. Phases of the IMCs formed between Ag-Pd and
Sn-37wt%Pb by reflow soldering (a) CugSns, (b)
Ag3Sn.
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