
Accepted Manuscript

Nucleation, grain orientations, and microstructure of Sn-3Ag-0.5Cu soldered on cobalt
substrates

Z.L. Ma, C.M. Gourlay

PII: S0925-8388(17)30691-6

DOI: 10.1016/j.jallcom.2017.02.243

Reference: JALCOM 40971

To appear in: Journal of Alloys and Compounds

Received Date: 7 September 2016

Revised Date: 22 December 2016

Accepted Date: 21 February 2017

Please cite this article as: Z.L. Ma, C.M. Gourlay, Nucleation, grain orientations, and microstructure of
Sn-3Ag-0.5Cu soldered on cobalt substrates, Journal of Alloys and Compounds (2017), doi: 10.1016/
j.jallcom.2017.02.243.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.jallcom.2017.02.243


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Nucleation, grain orientations, and microstructure of Sn-3Ag-0.5Cu soldered on cobalt 

substrates 

Z.L. Ma*, C.M. Gourlay 

Department of Materials, Imperial College, London. SW7 2AZ. UK 

*z.ma13@imperial.ac.uk; +4407466266568 

Keywords: intermetallics; EBSD; orientation relationship; Pb-free soldering; Under-bump 

metallization 

Abstract 

The potential of cobalt substrates to control the microstructure of 550µm Sn-3Ag-0.5Cu ball 

grid array (BGA) joints is explored.  It is shown that cobalt substrates give a small and 

reproducible nucleation undercooling for tin and prevent the formation of large primary 

Ag3Sn blades and Cu6Sn5 rods.  βSn dendrites grew from the CoSn3 reaction layer and the 

βSn grains are shown to inherit their orientation from the CoSn3 layer due to heterogeneous 

nucleation with the following orientation relationship: (100)Sn||(100)CoSn3 with 

[001]Sn||[001]CoSn3. Changes in the dendrite and eutectic microstructure are shown to be 

caused by the reduced nucleation undercooling for βSn and the altered solidification path due 

to cobalt substrate dissolution. 
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