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(c) x=1.5 and (d) x=2.5.

Effect of different percentage NiO nanoparticles
reinforcement in SAC 305 on IMCs thickness.
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soldering process.

Top-view morphology of Sn-3.0 wt.% Ag—0.5 wt.% Cu-x
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process (a) x=1.5; (b) x=2.5.

Ten indentations to peak loads and displacement at 10mN
load rates on the plain solder and composite solders: (a) SAC
305; (b) SAC 0.5 wt.% NiO; (¢) SAC wt.% 1.5 NiO and (d)
SAC 2.5 wt.% NiO.

Effects on hardness after reinforced different amount of NiO

nanoparticles into the SAC 305 solder paste.

Morphology of as-received materials: (a) FESEM image of
Fe,Os nanoparticles agglomerations; (b) XRD micrograph
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Average particle size distribution of Fe,O; nanoparticles via

Nanophox with Photon Cross-correlation Spectroscopy.

DSC scans for: (a) SAC 305; (b) SAC-0.5 Fe,0s3; (c) SAC-
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FESEM micrographs of cross-sectional view of Sn-3.0 wt.%
Ag—0.5 wt.% Cu-x wt.% Fe,O3 nanoparticles on copper
substrate after reflow soldering process: (a) x=0; (b) x=0.5;

(c) x=1.5 and (d) x=2.5.

Effect of different percentage Fe,O; nanoparticles

reinforcement in SAC 305 on IMCs thickness.
Distribution of nanoparticles analyzed by area.

Ten indentations to peak loads and displacement at 10mN
load rates on the plain solder and composite solders: (a) SAC
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2.5 Fey0;.

Effects on hardness after reinforced different amount of
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FESEM micrographs of cross-sectional view of Sn-3.0 wt.%
Ag—0.5 wt.% Cu-x wt.% ITO nanoparticles on copper
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SEM fracture surfaces and microstructures after shear test of
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