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Interfacial reactions between Sn-3.5Ag solder and
electroless Ni-P during soldering and aging
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Abstract: The wetting behavior of Sn-3.5Ag solder on the electroless Ni-P film with 6.5% P (mass fraction) during
soldering and the interfacial reactions between Sn-3.5Ag solder and electroless Ni-6.5% P during soldering and aging
were investigated. The results show that the wetting angle is about 44° and the spreading coefficient is about 67% using
the solder balls with diameter of (2.3 £0.06) mm at 25 °C. The soldering interface are composed of a Ni;Sn, IMC layer,
a thinner Ni-Sn-P layer and a NisP crystallization layer between Sn-3.5Ag solder and electroless Ni-P. The growth
kinetics of the interfacial IMC Ni3Sny during soldering follows a linear relation with cubic root of soldering time. The
growth kinetics of interfacial IMC Ni;Sn, and P-enriched layer during aging obeys a linear relation with square root of
aging time.
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Table 1 Wetting angle between Sn-3.5A¢g and Ni-P plating

Soldering time/min 5 10 30
Wetting angle/(°) 45.0 44.2 44.1
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Table 2 Spreading coefficients between Sn-3.5Ag and Ni-P

plating
Soldering time/min H/mm K/%
5 0.794 65.48
10 0.766 66.7
30 0.737 67.96

Density of Sn-3.5Ag is 7.5 g/em’.

2.2 5T/Ei3F2d Sn-3.5Ag/Ni-6.5P B9 5% H K 2

Bl 1 Bish Sn-3.5Ag JRER 540 2% Ni-6.5P i
1t 250 C FEFIR-ASH]IN 8] J5 L1 NisSny IMC (1) SEM
%. MWE 1 LIEH, 4% 5 min J5, NizSng IMC &
TERINBURDIR,  [FI A D RO AR SR &F
2 10 min J5, NizSny IMC /MNIRACK, BEHUK 400K
s bLE LEAFE 5 min /22, HAE NisSny IMC KIS
— LB NGk, SR EDX BN AgsSn KT AT
30 min 5, AR HRIORL 84 NizSny IMC [ 32 2L

El1 Sn-3.5Ag/Ni-6.5P 7 250°CETHEAN [ 7] J5 L1 NisSny
IMC [#] SEM %

Fig.1 SEM images of NizSn, IMC at interface of
Sn-3.5Ag/Ni-6.5P soldering at 250 ‘C for different times: (a) 5

min; (b) 10 min; (¢) 30 min
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Fig.2 SEM images of cross-section of Sn-3.5Ag/Ni-6.5P
interface during soldering at 250 “C for different times: (a) 5
min; (b) 10 min; (c) 30 min
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Fig.3 Thickness of IMC as function of cubic root of soldering

time
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Fig.4 SEM images of cross-section of Sn-3.5Ag/Ni-6.5P

interface after aging: (a) Soldering at 250 C for 5 min, then
aging at 150 ‘C for 200 h; (b) Soldering at 250 C for 30 min
then aging at 150 ‘C for 200 h
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Fig.5 Relationship between thickness of Niz;Sn, IMC and

square root of aging time at 150 C
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Fig.6 Relationship between thickness of P-riched layer as

function of square root of aging time at 150 C
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