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The Supplement of Sn/Cu, Plating Solution Affects in Plating Skim Quality of the

Plating Product
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The purpose of this study is to evaluate the evaluation of process yield performed by using Sn &
Cu treatment on the surface to optimize process condition for Lead-free solder application. The
materials which are used for the New Surface Treatment study are Semi-Dulling plating for high
speed Sn/Cu alloy of Soft Alloy GTC-33 Pb free known as “UEMURA Method” and plating
substrate is alloy 42.Especially in lead-free plating process, it is important to control plating
thickness and Copper composition than Sn/Pb plating. Evaluated and controlled plating thickness
12+3um, Copper composition 2+1%, plating particle and visual inspection. The optimization of
these parameters and condition makes it makes possible to apply Sn/Cu Lead-free solder from

Sn/Pb alloy.
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Table 1 Standard liquid composition of platingin case of
getting a plating film of about 1.5% of Cu

Solution Case abuswe. Method Remarks
Type language quantity
Soft Alloy 310 mi/1 3 Metal
GTC-33 (Sn?"52.5¢/1) Sn*
Soft Alloy 150 mé/1 5 Metal
GTC-3C (Cu?0.75g/1) Cu?’
Soft Alloy ) Isolation
GTC-3A 200 mé/1 2 acid
Soft Alloy .
GTC2S 200 mé/1 1 Additive
Soft Alloy e
GTC-33-A 120 mé/1 4 Stabilizer
DI-Water Balance 6

Table 2 Standard operation condition

Standard 8~10A/d w’
(Range: 5~13A/d %)

Cathode electric current
density (A/d 1)

Standard 45°C

Plating solution Temp (C) (Range:40~50C)

Anode Sn-Cu alloy or Sn

[ Agitation

Pump circulation,
Subject matter shaking

22 £33

FHEE(Loading)l FFE
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Supersonic Blectralysis
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Rise  {— Sn/pu Rinse Al — Rinse
Plating treatment

Neutralization — Hot rinse Dy ——1Pinch roller

Unloading

Fig. 1 Plating process
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Fig. 2 Plating bath a ground plan construction
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Ball Case

Fig. 3 Plating bath a ground plan magnification
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gl
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Table 3 Plating Work condition

Solution Management i Management Work
type item standard condition
Sn- salt 52.5+7.5¢ /1 51.8g/1
Cu- salt 0.8+0.1g /1 0.755g /1
Isolation acid 27030 md /1 266 wl /1
Additive 210820 m /1| 208wl /1
. consistency
Plating Stabili
solution avizer 10020 ml /1 | 110wl /1
consistency
Copper
istency
consisiency : Tabe 7
in plating
solution
T f .
em?g;’ Hre 45457 Table 7
Work .
.. Electric current
condition . 2 2
Density 9.5+1.5A/dm” 9.6A/dm”
(A/d m")
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Fig. 4 Measurement position
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Table 4 Measurement item

[tem Standard Method Measurement
content
Thickness 1243um Fluorescence 2Condition
X-ray x5=10pcs
Copper (Cu) 1% Fluorescence ;  2Condition
composition ¢ X-ray x5=10pcs
The eduction
Plating condition 2Condition
= L SEM x1
particle Which is S x1000 x1=2pcs
- uniform
There will
Terminal not havc. to . Metal 2Condition
rance be astain | microscope %500=1000pes
apped and change %50
of color

EEd BE A5 2
Ao 446CE UENYT, =FY HE 3o
445CEAN EFd BF A3 LeHAE 0.7
& vhEhdlel 29 Aol nlAd Aoz gl
A TH(Table 5).

Table 5 Plating solution temperature Cu- consistency

distribution confirmation result

‘rrr‘Measurement 1] 2 3 4 5 6 )
o Point 7 8 9 10 11 12
Temp. . 4477 | 445 . 445 | 446 | 444 | 447

. Before

() 445 1 445 | 447 | 445 | 446 | 445
Temp. P 446 | 444 | 445 | 445 | 446 | 444

o After — —

() 44.6 | 444 | 446 | 448 | 444 | 445

Cu- 1,10 | 112 | 1.11 | 1.12 | 1.10 | 1.12
density | Before

(%) LIT | 112 ) L1 | 112 | 12 | 112

Cu- 1.41 | 143 | 142 | 142 | 143 | 1.42
density | After

(%) 1.42 ; 1.43 | 142 | 1.41 | 1.43 | 1.42
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Fig. 5 Sample picking location

Before plating selution supplementing After plating solution supplementing
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Fig. 6 Before plating misfortune supplementing, kind Copper creation result
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Fig. 7 Before plating misfortune supplementing, kind plating thickness result




sIEHURSE|A| M 26 73 pp. 112-119

July 2008 / 118

Before plating S‘OlU!“TiO‘ zupplementing

After plating soluction supplementing
product

Remark

&ppearance
condition

Terminal
appearance

hMetal
Microscope

(X50)

Collecto|.
r
Terminal

Particle
condition

SEM

{x1000)

Plating
particle | Emitter
| eonditio [Terminal
n

Particle
condition

SEM

{10007

Base
Terminal

Particle
condition

SEM

{10007

Sn/Cu §3 whFE

b
tad HU

Pb free 315
o] EEAEY] WLE”Oﬂ B
A= 1243 umﬁ, FRAL

4

©;

X o

ﬁ
rir
oot
= 12

I~
RCAN el

a

2 W
\ o}
1o

12 =
i
)

014

ofi
—~

olr
-

ol
o
2 ol o

1o b of —{H

o
L off

e }'N
—{ﬂ
Es
e
m

ne gt.] jg
)
T

£

o l‘%

o o

&3 2

() B39 BE A BF FI= 555

2 WA 4SS YEY, BEEE AE

AA ZHdl 0.08%2 Ao)S Ve Yt
= =

—L
i

= W

o BFATG BEFE

T
E)
B

17um 2] 2ol &

[¢]
w0l 7heds A F AT
% =8 BEE ASFe AF
ol @& MAA ¥ 2HE
B A e = U

1. Kim, Y. K. and Jeong, H. D,

=1 5 E:Ll!:—”ﬂ“ Xﬂ 1
0. Ehpgl T

B 2 AFS WA Am gHe
0

“Eco-process in a



ok

HUBsHSA| K 26 7% pp. 112-119

Semiconductor Manufacturing Process,” Journal of
the Korean Society of Precision Engineering, Vol. 18,
No. 9, pp. 25-30. 2001.

Won, K. G, “Plating solution analysis method,”
Dongmyongsa, p. 144, 1989.

Lau, I. H,, “Solder joint reliability,” Van Nostrand
Reinhold, pp. 406-449, 1991.

Sunwoo, A. I., Morris, J. W. and Lucey, G. K., “The
growth of Sn-Cu inter-metallics at a pre-tinned
copper/solder interface,” Metallurgical and Materials
Transactions A, Vol. 23, No. 4, pp. 1323-1332., 1992.

July 2009 / 119



