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Electrolytic Migration of Sn-5Ag Coating on Cu and Cu/Ni/Au
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J.C. Lin* H.J. Lin, M. H. Su, S. L. Lee

B =

ASCEZERR 85 -5 SRS 5 PR Bk B SR < ST RORE Febt L FE IRET RS - o0 BIME (R B
e SR < SRR — BITE AR B HTIE 5 -5 SRR - FIRMRIEAERBET KL SV BRI - i
FH B EE R > MR RS (250°C FHR 5 70 B @R 1R -

FA [t ARG A b it 2047 > Bl XPS fE @M. o0 A A B BB AT R BB - 3
A#-S RARERRER TR U AR - - W - FORAR R o S IR SREREE P L Ag,Sn 2
I R EY) - BEARSE Al BESR R - (K LEHUER A BRG -

R -5 R W S B SRR RN SR R - SRS E BRI A2 R
R~ R AER - AR - §5 -5 IRABIE L Ag Sn M B EY) - RHEREERRE - Kt
SER S -5 R W SR s SRR RSB R I T R LRI B e T -

By FEMREETS . Bkt

ABSTRACT

Electrolytic migration for a couple of conductors, made from bare copper and Ni/Au-
deposited copper electroplated with a coat of Sn-5Ag (5 ¢ m in thickness) was investigated. The
electrolytic migration was conducted in deionized water at a dc bias of 5V. the effect of heat
treatment (at 250°C for 5 minutes) of the specimens on the electrolytic migration was also
explored.

On the basis of electrochemical data resulted from potentiodynamic polarization and surface
analysis through X-ray photoelectron spectroscopy (XPS), we proposed a mechanism for
electrolytic migration. Different behaviors in electrolytic migration for various specimens are
realized stemmed from this mechanism. In the system of bare copper coated with Sn-5Ag
(denoting as C), silver, copper and tin are responsible for migration. Heat treatment of this system
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(denoting as C-h) led to consumption of elemental silver and formation of inter-metallic compound Ag Sn that is less
susceptible for migration. In the system of Ni/Au-deposited copper that is further coated with Sn-5Ag (denoting as G),
only silver and tin are subject to migration since copper is covered and shielded by its Ni/Au-deposits. Heat treatment
of this system (denoting as G-h) also transfers the elemental silver to Ag Sn, hence retards the migration. The resistance
to electrolytic migration increases in the order: C < G < C-h < G-h.

Keywords: Electrolytic migration; Anodic polarization.
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Table 1. Compositions of Ni plating bath Table 4. Composition of Sn-5Ag plating bath
Bath A Bath D
Nickel sulfate 3 K4P,O 178.3 kg/m’

; 250 kg/ 27 £
NiSO46H,0 e KI 332 ke/m’
Nickel chloride, s ) 1 o/m? SnCl, - 2H,0[43.8 kg/m®
NiCly 6H,0 . Agl 1.2 kg/m’

Boric acid, H;BO; 35 kg/m
Sodium dodecyl 3
sulfate, C12H25SO4Na 0.1 g kg/l’l’l
#5. AREIEM RS RGR
Table 5. Codes of samples and illustrations
2 TS BIWRL . ;
ible 2 iﬁfj:s%iiffﬁiff’i- lating bath codes _|illustration

o prepene C Coating of Sn-5Ag (54 m)
Bath B on the bare Cu conductor.

, . C-h Coating of Sn-5Ag (Sum)
Potassium gold cyanide, || kg/m’ on the bare Cu conductor post
EAH(CN)z — 250°C-heat treatment for 5
KcI)}Ia;s(l)um phosphate, 20 kg I min.

ZAL. , G Coating of Sn-5Ag (5um) on
Potassium  cyanide, 3 1 o3 the Cu/Ni(5um)/Au(0.5um)
KCN conductor.

G-h Coating of Sn-5Ag (5um) on
the Cu/Ni(5um)/Au(0.5um)
conductor post 250°C -heat

R3S treatment for 5 min.
Table 3. Composition of Au plating bath
Bath C
Potassium gold #6. SELYBEBER"
cyanide, 8 kg /1’1’13 Table 6. Solubility of hydroxide
KAu(.CN)z Hydroxide Ksp
Potassium phosphate, 20 ke/m’ AgOH 5 8x10 "
EHzPQt — Cu(OH), 2.2x10 2
otassium cyanide, 3 Sn(OH 1.4x1 0-28
KON 30 kg/m (OH),
Commercial 3
brighteners 8 keg/m
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Fig.1  The patterns of sample for (a) electrolytic

migration test and (b) potentiodynamic test.
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Fig.3 The cross section microstructure of Sn-5Ag

coating on Ni/Au coated Cu by SEM.
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Fig.2  Experimental device for (a) electrolytic

migration test and (b) potentiodynamic test.
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Fig.12 Ag XPS data of sample G-h at anode after

electrolytic migration test.
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Fig.13 Cu XPS data of (a) sample C and (b) sample

C-h at anode after electrolytic migration test.
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