Table 1
Test and sample designations.

Treatment Duration Test Fe-NPs Sample names
[hours] Name [wt.%]

Reflow soldering = aR 0.0|0.5 aR-OFe, aR-
| 1.0 0.5Fe, aR-1Fe,
2.0 aR-2Fe
Current stressing to study 1000 1h EM 1hEM-0Fe,
Electromigration (EM) 1hEM-0.5Fe,
effects 1hEM-1Fe,
1hEM-2Fe
2000 2h EM 2hEM-0Fe,
2hEM-0.5Fe,
2hEM-1Fe,
2hEM-2Fe
4000 4h EM 4hEM-0Fe,
4hEM-0.5Fe,
4hEM-1Fe,
4hFM-2Fe
Isothermal Aging (75 °C) 1000 1h 1A 1hIA-OFe,
1hIA-0.5Fe,
1hIA-1Fe,
1hIA-2Fe
2000 2h IA 2hIA-OFe,
2hIA-0.5Fe,
2hIA-1Fe,
2hIA-2Fe
4000 4h IA 4hIA-OFe,
4hIA-0.5Fe,
4hIA-1Fe,
2hIA-4Fe




Avarage IMC thickness of SAC solderjoints of the 0402 resistors at the left(L) and right (R) pad side as reflowed and after EM test

Mean thickness (um) |Dev (um) Min (um) Max (um) Min. val (um) |Max. val (um)
As-reflowed |0%RT 1,73 0,22 1,40 2,05 0,33 0,31
0.5%RT 1,85 0,16 1,63 2,18 0,22 0,33
1%RT 1,89 0,42 1,28 2,66 0,61 0,77
2%RT 1,80 0,34 1,34 2,35 0,46 0,55
2000 H 0%2H 2,05 0,50 1,44 2,79 0,61 0,73
0.5%2H 1,84 0,23 1,54 2,17 0,30 0,33
1%2H 1,70 0,42 1,31 2,32 0,39 0,62
2%2H 1,60 0,28 1,17 2,07 0,43 0,47
4000 H 0%4H 2,47 0,44 1,97 3,18 0,50 0,71
0.5%4H 2,06 0,48 1,55 3,16 0,51 1,11
1%4H 2,25 0,49 1,65 2,96 0,60 0,71
2%4H 2,23 0,31 1,88 2,69 0,35 0,47
4000 H IA 0%4H 1,96 0,23 1,60 2,28 0,35 0,32
0.5%4H 1,79 0,21 1,40 2,04 0,39 0,25
1%4H 1,74 0,20 1,55 2,06 0,19 0,32
2%4H 1,70 0,21 1,44 2,12 0,26 0,42
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Comparison of relative IMC layer growth in comparison with theoretical models (Vianco et al, and Krammer st al.)
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