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Application process and performance analysis of Au-Sn eutectic solder
layered electroplating deposition method
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Abstract: To improve the welding quality of Au-Sn eutectic solder, precise control of the composition
and thickness of Au-Sn solder is required. Therefore, this study proposes an application process of Au-Sn
eutectic solder layer electroplating deposition method and provides corresponding performance analysis
methods. A stable cyanide free Au-Sn codeposition plating solution was prepared using Au DMH as the
gold main salt and stannous pyrophosphate as the tin main salt, combined with chelating agents such as
sodium sulfite and potassium pyrophosphate, as well as additives such as EDTA and catechol. A 6-inch
silicon wafer pre plated with 0.2 um Au on the surface was used as the substrate for eutectic solder.
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Layered electroplating deposition was carried out using a dual pulse current process, with an Au Sn atomic
ratio controlled at 80 : 20 and a total thickness of 1.5-2.0 pm. By controlling different current densities,
seed layer deposition and layered electroplating deposition were sequentially carried out to obtain Au Sn
eutectic solder layered electroplating samples with a thickness reaching the target value. Performance
tests showed that the cathodic polarization curve of the plating solution did not change significantly within
20 days after the addition of sodium stannate, demonstrating good stability. The microstructure of the
electroplated layer is clearly layered, with uniform distribution of Sn element and orderly deposition of
Au element. The surface of the coating is composed of uniformly distributed fine particles, which
significantly improves the flatness and consistency. The peak current density has a significant impact on
the Sn content. At 15 mA/cm?, the Sn content is about 13-20 at.%, and at 45 mA/cm?, the Sn content
remains stable at 35-40 at.%. The adhesion test showed that the coating did not detach within 60 days.
The corrosion resistance test showed that the quality loss of the coating did not exceed the preset upper
limit after soaking inconcentrated hydrochloric acid solution for 50 days, demonstrating excellent
corrosion resistance performance.
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Fig.2 Stability test results of Au-Sn plating solution
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Tab.3 Results of stability and deposition efficiency
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Fig.4 Surface morphology of eutectic solder coating
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Tab.4 Test results of bonding strength of eutectic solder coating

RAgRAD | 1dBEEAL | 1d 456 71/N | 30d gl | 30 d 454G 71/N | 60d liBstEal | 60 d 254 71/N
Gl & 452 & 44.8 & 44.5
G2 & 46.1 & 45.7 & 453
G3 & 449 & 44.6 & 442
G4 % 45.7 % 453 % 45.0
G5 % 46.3 % 45.9 % 45.6
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