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Interfacial Properties with Kind of Surface Finish and Sn-Ag Based Lead-free Solder
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Fig. 2 LGA type substrate and socket
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Fig. 3 DSC endothermic peak of Sn-3.5Ag and
Sn-3.0Ag-0.5Cu alloy
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Fig. 4 Schematic illustration of each plating layer
structure: (a) ENEPIG and (b) ENIGH+EG
plating
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Table 1 Basic role of each layer by surface finish
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Ni diffusion
barrier layer
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Cu diffusion barrier layer
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Fig. 5 Sn-Ag binary phase diagram®
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2.1 Fundamental properties of Sn-3.5Ag and
Sn-3.0Ag-0.5Cu alloys

2.1.1 Sn-Ag binary alloy

Sn-Ag TEAe AFAEYA FHERA  (eutectic
composition) & 71 glem, FEEL Sn-3.5Ag
(Sn-3.8at%Ag), FHLEE 221TE veMIY, Sn-
Ag¥rEe 2%, Sn-PbEEeld T 94t 43 1nE
TE2 /e APE €8 Sn 94 Fol Ag¥dvt A9
DEEA Ferh AH=olA veRd blet o] A4
& 2AzAY B-Sn % e-AgsSndeE FAHL
Sn-Phae ZHet 7+% (lamella structure)9=
9] e-Ag:SnAE B-Sn AL WEHAZ M HH4
(fabric type) &2 FAEo] glom, 1 AFALL 27
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2.1.2 Sn-Ag-Cu ternary system

Sn-Ag-Cu T4l AARcE EFFgFo=zZN A
& 3 Yt 2wtk FH G diF olElz =
4 245 v S d7Z2Fe)] w2W Sn-
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gAYt
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Table 2 Recommend Sn-Ag-Cu alloy composition
by each nation®®

)

Sn-3.9Ag-0.65Cu (NEMI alloy)

ITRI Sn—(3.14~4.1) Ag-(0.45~0.9)Cu
IDEALS Sn-3.8Ag-0.7Cu
JEITA Sn-3.8Ag-0.5Cu
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Fig. 7 Sn-Ag-Cu ternary phase diagram calculated
CALPHAD software (Thermo-Calc.)?
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Fig. 8 Microstructure of Sn-3.0Ag-0.5Cu alloy
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2.2 Interfacial properties of Sn—-35Ag and Sn-
3.0Ag-0.5Cu alloys on plating

2.2.1 Interface of Sn-3.5Ag and Sn-3.0Ag0.5Cu
on ENEPIG plating
718202 Sn-Ag §E3 ENEPIGSS] AHus-2
Ni 947} 8¢ €vZ&oz dugr 43 (dissolution)
7] W&o $Hzo2 Ni-Sn F47 FFE(IMC:
Intermetallic Compound)°] AHe] FZLTt Ni-Sn
€ NisSn, NisSng, NisSru 5°] 342 + de=d,
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Fig. 9 Interface of (a) Sn-3.5Ag and (b) Sn-3.0Ag-
0.5Cu on ENEPIG plating
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2.2.2 Interface of Sn-3.5Ag and Sn-3.0Ag-0.5Cu
on ENIG+EG plating
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Fig. 10 Interface of (a) Sn- 3 5Ag and (b) Sn-3.0Ag-
0.5Cu on ENIG+EG plating
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Fig. 11 IMC thickness with kind of surface finish
and lead-free solder
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