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Fig.1 XRD pattern of Sn2.0Cr master alloy
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Fig.2 IMC layer thickness at the interface of solder joint as a

function of aging time (t“?) at 150 C
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Table 2 Thermodynamics diffusion parameters of the total IMC in SAC/Cu and SACCr/Cu

Solder SAC SAC-Cr Sn3.5AgH Sn3.8Ag0.7Cul*”! 60Sn40Pb*®!
Diffusion constant, Dym? 5™ 65.33x10"7 2.894x10" - 3.44x10™" 8.82x10™2
Activation energy, Qa/J mol™ 14167.8 6961.1366 75160 81000 44310
Activation energy/kcal mol™ 3.39 - - - 10.59
Activation energy/eV atom™ 0.143 - - 0.83 0.44
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Fig.3 Sectional morphologies of the IMCs layers at the inter-
faces for the SACCr/Cu (left) and SAC/Cu (right) solder
joints: (a, b) 0 h; (c, d) 168 h; (e, f) 500 h; (g, h) 1000 h
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Fig.4 SEM image of section of the interface for SAC/Cu after
aging at 150 ‘C for 1000 h (a), EDS spectrum of point
A (b), and EDS spectrum of point B (c)
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Interfacial IMC Layer Morphology and Growth Behavior of Sn3.0Ag0.5Cu0.05Cr/Cu
Solder Joints during Isothermal Aging

Xie Shifang®, Wei Xicheng?, Ju Guokui?, Xu Kexin?
(1. Institute of Applied Physics, Jiangxi Academy of Sciences, Nanchang 330029, China)
(2. Shanghai University, Shanghai 200072, China)

Abstract: The morphology and growth behavior of interfacial intermetallic compound (IMC) layer for the Sn3.0Ag0.5Cu0.05Cr
(SACCr)/Cu joints after isothermal aging at 150 <C for 0, 168, 500 and 1000 h were investigated, and they were compared with
Sn3.0Ag0.5Cu (SAC). The results show that the trace Cr dispersed or dissolved in SAC solder effectively inhibits the IMC layer growth at
the interface of SACCr/Cu joints. The longer the aging time, the more obvious the inhibiting effect of Cr on the overgrowth of IMC layer
of solder/Cu joints. The average thickness of IMC layer of SACCr/Cu solder joints is about 5.13 pm after aging for 1000 h, only 45% of
that of the SAC/Cu solder joints.

Key words: SnAgCu; lead-free solder; chromium; intermetallic compound; thermal aging
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