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Growth Kinetics of Intermetallic Compound on Sn-3.5Ag/Cu,
Ni Pad Solder Joint with Isothermal Aging
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Abstract

The growth kinetics of intermetallic compound layers formed between the eutectic Sn-3.5Ag solder and the Cu and
Ni/Cu pad by solid state isothermal aging were examined. The interfacial reaction between the eutectic Sn-3.5Ag solder
and the Cu and Ni/Cu pad was investigated at 70, 120, 150, 170°C for various times. The intermetallic compound
layer was composed of two phase: CueSns( ¢ -phase) adjacent to the solder and CusSn( ¢ -phase) adjacent to the copper
and on solder/Ni pad the intermetallic compound layer was NiiSny. Because the values of time exponent(n) have
approximately 0.5, the layer growth of the intermetallic compound was mainly controlled by volume diffusion over the
temperature range studied. The apparent activation energy for layer growth of total Cu-Sn(CusSns + CusSn), CusSns,
Cu;Sn and NisSny intermetallic compound were 64.82kJ/mol, 48.53kJ/mol, §9.06kJ/mol and 71.08kJ/mol, respectively.
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soiger | "o | I 0007 | g
70 Total 177 | 0.981

CusSn - ~

CueSns | 1.77 | 0.981

120 | Total 15.54 | 0.993

| CusSn | 240 | 0.981

Sn-3.5Ag/ CueSns 6.22 0.965
Cupad | 150 | Total | 147.90 | 0.993
CusSn 20.85 0.967

CusSns 49.56 0.988

170 | Total | 260.61 | 0.991

CusSn I 49.87 | 0.965

CueSns | 70.18 | 0.989

70 | NisSns | 0.076 | 0.88

Sn-3.5Ag/| 120 | NisSns | 1.88 TO.989
Ni pad 150 | NisSns | 10.77 | 0.980
170 | NisSns | 18.44 {0.99%
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Table 2 Time exponent(n} as a function of aging

temperature.
Solder Intermetallic |  Temp.(T) n
Total Cu-Sn 70 0.497
Total Cu-Sn 120 0.679
Total Cu-Sn 150 0.463
Sn-3.5Ag/ | Total Cu-Sn 170 0.476
Cu pad CueShs, 70 0.496
CusSns 120 1 0.510
CusSns 150 | 0.425
| CusSns 170 0.410
- L NisSm 70 0.851
Sn-3.5Ag/ NisSny 120 0.571
Ni pad NisSn; 150 0.580
NigSns 170 L0_429
A7 8 (time exponent.n) o] WAIE 0.59]
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Table 3 Calculated activation energy(Q) for various

intermetallic
Solder Intermetallic Activation
Compound Energy(kJ/mol)
Cu-Sn{CusSns
+CusSn) 64.82
Sn-3.5Ag/
Cu pad CusSns 48.53
CusSn 89.06
Sn-3.5Ag/ :
Ni pad NisSn4 71.08
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