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Gold Wire Bondability of Electroless Gold Plating Using Disulfiteaurate Complex

Shinji ABE", Taiji NISHIWAKI"", Hideto WATANABE® and Hideo HONMA™*

Gold wire bondability of non-cyanide electroless gold plating using disulfiteaurate complex was investigated.
Generally, printed wiring boad is fabricated by subtractive or additive process. After fabricate the circuits,
contact or terminal areas were usually coated with nickel and gold for maintaing reliability between printed circuit
and another electrical functional parts. Usually, diluted palladium solution is adopted to initiate electroless
nickel plating on a copper circuits, However, selectivity of nickel deposition on a resin based copper circuits is not
good enough by treatment diluted palladium solution as an activator. Selectivity was greatly improved by
treatment with strong reducing agents such as SBH, DMAB or TMAB. Bondability was greatly influenced by
the contents of phosphorus in the deposited nickel. Gold crystal orientation was also affected by the gold wire

bonding, and high bonding strength was obtained with (220), and (311) preferred oriented electroless gold films.
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Table 1 Pretreatment process.
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Electroless Au plating (60°C, Air agitation)

XEWT R IRLEL D BRIMELET> 729, F
Hik UCiRE Y v BRER A & T 2 |ER = r b
XML, TOLIKED - &R L, —BCHFEM L
REE Y VBRERBITAIE T 2B = T VD > S &MY
B, WEEes oo sElbiETE s S, T
TRETN DM DMABAK THEM ZEMHALT 5 H

TRERA LI
2. 2 Bk

EOTHFEBE LTy V- VAEH-ZTELT
BR2IRLEEY v, hY Yy, BV Y94 70D %
BERCTHRE LUEERSY > 218, 71 v—FK v 74
YR O WTHBRF 21T - oo £/, EBHSY -
&L TRERIOBMK BEFL Ui



Vo0l.47,53,1996

Table 2 Plating bath compositions and operating conditions
of electroless nickel plating.

High contents of phosphorus type bath. (P=10.1wt%)

NiSO« * 6 H:O 0.05M
Lactic acd 0.15M
NaH.PO. * H:0 0.16M
pH 4.50
Temp. 90°C

Middle contents of phosphorus type bath (P=8.Twt%)

NiSO« « 6 H.O 0.06M
DL-Malic acid 0.156M
NaH:PO: - H:0 0.03M
Na:5:05 1 Ppm
pH 4.50
Temp. 90°C

Low contents of phosphorus type bath. (P=3.4wt%)

NiSO. + H:0 0.05M
Propionic acid 0.25M
NaHzPOz N HzO 015M
pH 6.00
Temp. 50°C

Table 3 Bath compositions and operating conditions of
electroless gold plating.

NasAu(SOs)2 0.006M
Na:S0s 0.10M
Na:S:0s 0.10M
NTA 0.10M
NH.Cl 0.06M
Sodium L-—ascorbate 0.25M
Stabilizer 10~100ppm
Agitation Air
pH 6
Temp. 60°C
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Table 4 Operating conditions of wire bonding.

First Second
Ultra Sonic Power 75mW 30ImW
Bonding Force bbg 90g
Heat 120°C 120°C
Printed Wire Board Temperature 100°C 100°C
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Fig. 1 Appearances of electroless nickel deposition on copper micro circuit initiated by palladium or DMAB activator,
(A) : Activated by diluted palladium solution, (B): Activated by DMARB solution
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Fig. 2 Schematic representation of micro circuit activated
by diluted plladium solution,
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Fig. 3 Schematic representation of micro circuit activated
by DMAB solution.
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Fig. 4 Adhesion strength of gold wire bonding.
(A) : P-content 10.1wt%
B) : P-content 8.7wt%
{C) : P-content 3.4wt%
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Fig. 5 Adhesion strength of gold wire bonding.
(A), (B) : K. [Fe(CN)s] 10ppm
(C), (D) :2,2’-Bipyridine 100ppm
(E), (F) : Cupferron 10ppm
(G), (H):Ni(CN): - 2KCN 10ppm
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Fig, 6 X-ray diffraction patterns of electroless Au deposits.
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Fig. 7 X-ray diffraction patterns of electroless Au deposits.
(P-content in the deposited nickel films : 10.1wt%)
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