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Fig.1 Representative X-ray image of BGA solders
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Fig.2 SEM image of crack solder failed in vibration test: (a)
cross-sectional image of solder joint and (b) enlarged image

of the interface between solder and pad
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Fig.3 SEM image of crack-free solder after vibration test: (a)
cross-sectional image of solder joint and (b) enlarged

image of the interface between solder and pad
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Fig.4 EDX spectra of Ni(P) (a) and rich-P (b) finishes(in Fig.3)
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Fig.5 Representative photo of no-wetting area on PCB board
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Fig.6 Surface SEM image of Ni finish on Au/Ni/Cu pad after

selective eroded(a) and enlarged image of pad in Fig. 6a(b)
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Influence of Phosphorus on Reliability of Interface between Au/Ni/Cu Pad and
SnAgCu Solder Joint

Lu Yudong *?, He Xiaogi® En Yunfei ?, Wang Xin', Zhuang Zhigiang*
(1. Key Laboratory of Specially Functional Materials, Ministry of Education, South China University of Technology,
Guangzhou 510640, China)
(2. The 5th Electronics Research Institute of the Ministry of Information Industry, Guangzhou 510610, China)

Abstract: The content and distributing of P in Electroless Nickel/Immersion Gold (ENIG) surface finishes effect the reliability of interface
between solder joint and surface finishes. 289 1/0s lead-free Sn-3.0Ag-0.5Cu BGAs was assembled on the ENIG print circuit board by
reflow soldering technology. The print circuit board was tested by random vibration. After random vibration test, the failure and not failure
samples were studied by X-ray, SEM, and EDX et al. The failure mechanism was confirmed and the relation of failure and content and
distributing of P in ENIG finishes was discussed. The failure and not failure samples after vibration test show similar microstructure at the
interface of solder joint and surface finishes. The cross-sectioning of the affected area shows a “tooth decay” effect of corrosion of the
nickel layer, and “mud cracks” in the topography on the surface. The enrichment of P on the surface accelerated the oxidation of Ni, and
also reduced the mechanical intensity of interface. The oxidation of Ni and the enrichment of P on the surface result in the crack of
solder/finish interface.
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