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Characterization of the Sn—-Ag-Cu and Sn—-Cu Lead-free Solder by adding P
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Abstract

The purpose of this paper is to investigate the solder properties by the change of P mass

percentage. Tension test, wetting balance test, spread test, and analysis of intermetallic compound after

isothermal  aging

of  Sn-2.5Ag-0.7Cu-0.005P,

Sn-25Ag-0.7Cu-0.01P, Sn-25Ag-0.7Cu-0.02P,

Sn-0.7Cu-0.005P were performed. Adding P in the solder alloys resulted in improvement of fensile

strength, reduction of intermetallic compound growth, reduction of oxidization in fusible solders under

wave soldering. After comparing solder alloy containing P with tin-lead eutectic solder alloy, P

contained solders alloys showed much better solder properties than eutectic solder alloy. Furthermore,

this solder alloy presented remarkable properties than any other lead-free solder alloy.
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Fig. 1. Test specimen of tensile strength.
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Table 1. Plating conditions of pad.
Thick .
Surface Temp | Time
finish | Method | mess | pH | Sy i)
(m)
Ni |lelectroless| 5~7 [4.3~48|88£2| 25
Au |electroless Obl leg 56~6.2|83+2| 30
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Fig. 2. Equation of calculating contact angle
and schematic illustration.
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Table 2. Conditions of wetting balance test.

Specimen size (mm) 7%30%*0.2 (plate)
Atmosphere Air
Immersion time (sec) 10
Immersion depth (mm) 5
Immersion speed (mm/sec) 10
Sensor (mN) 20
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Table 3. Properties of the fluxes.
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Fig. 3. Tensile strength, tensile load, vyield
strength, yield load, and elongation of
various solders.
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Fig. 5. Spreading areas of solder alloys on the
different kinds of pad.
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Fig. 6. Wetting angles of solder alloys on the
different kinds of pad.
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Table 4. Wetting time of solder alloys with
different temperatures. (Flux A)
240°C | 250C | 260°C | 270C | 280C
Solder 1] 1.10s { 083s | 066s | 062s | 060s
Solder 2| 096s | 082s | 0.71s | 0.62s | 0.60s
Solder 3| 1.39s 111s | 074s | 065s | 0.55s
Solder 4 1.14s | 086s | 0.66s | 0.62s
220C | 230 | 240C | 250°C | 260C
Sn-37Pb|| 0.75s | 068s | 059s | 058s | 0.39s
28 Bare Cu substrate
WNi/Cu substrate

B Aw/N/Cua suhstratj

Wetting Time (sec)

Solder alloy

ad 7. =9 F5
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Fig. 7. Wetting time of solder alloys on the
different kinds of pad. (Flux A)
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