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Abstract: Sn-58Bi-xRu composite solders were prepared by adding Ru nanoparticles to Sn-58Bi, a typical low-

temperature solder, and the interfacial reaction and solder joint reliability were analyzed by reacting with Cu/OSP and
ENIG surface treated PCB boards. The CugSns IMC formed by the reaction with Cu/OSP had little change in thickness
depending on the Ru content, and ductile fracture occurred inside the solder during the high-speed shear test without any
significant change even after 100 hr aging. In reaction with ENIG, the Ni;Sn, IMC thickness tended to decrease as the
Ru content increased, and ENIG-specific brittle fracture was found in some specimens. Since Ru element is not found
near the interface, it is judged not to be significantly involved in the interfacial reaction, and it is analyzed that it mainly

exists together with the Bi phase.
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Fig. 1. DSC analysis result of Sn-58Bi-0.05Ru composite solders.
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Fig. 2. (a) Schematic diagram for experimental setup, (b) reflow profile used for the reactions of Sn-58Bi-xRu solders.
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Fig. 3. Cross-sectional SEM micrographs for interfacial reactions of Sn-58Bi-xRu/Cu OSP specimens after reflow process.
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Fig. 4. EPMA image and line-scan results of the cross-section of Sn-58Bi-0.5Ru/Cu OSP specimen after reflow.
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Fig. 5. EPMA image and area-mapping results of the cross-section of Sn-58Bi-0.5Ru/Cu OSP specimen after reflow.
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Fig. 6. Cross-sectional SEM micrographs for interfacial reactions of Sn-58Bi-xRu/ENIG specimens after reflow process.
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Fig. 7. EPMA image and line-scan results of the cross-section of Sn-58Bi-0.5Ru/ENIG specimen after reflow.
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Fig. 8. EPMA image and area-mapping results of the cross-section of Sn-58Bi-0.5Ru/ENIG specimen after reflow.
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Fig. 10. (a) Measured shear stresses of Sn-58Bi-xRu solder joints, (b) fractured surface of Sn-58Bi-0.2Ru/Cu OSP solder joint, (c) fractured
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Fig. 11. Cross-sectional SEM micrographs for interfacial reactions of Sn-58Bi-xRu/Cu OSP specimens after 100hr aging.
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Fig. 12. EPMA image and line-scan results of the cross-section of Sn-58Bi-0.5Ru/Cu OSP specimen after 100hr aging.
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(d) Sn-58Bi-0.2Ru (e) Sn-58Bi-0.5Ru
Fig. 13. Cross-sectional SEM micrographs for interfacial reactions of Sn-58Bi-xRuw/ENIG specimens after 100hr aging.
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Fig. 14. EPMA image and line-scan results of the cross-section of Sn-58Bi-0.5Ru/ENIG specimen after 100hr aging.
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