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Abstract
Alloy42 lead-frame solder joints were measured for comparison.

The microstructure, wettability, shear strength and aging effect of Sn-3.5Ag/Cu and
In the case of Sn-3.5Ag/Cu,
AgiSn and CusSns phases in the matrix Sn and 1~2xm thick CusSns phase at the interface of
solder/lead-frame were formed. In the case of Sn-35Ag/Alloy42, only AgsSn phase of low density
in the matrix Sn and 05~15¢m thick FeSn; phase at the interface of solder/lead-frame were
formed. Comparing to Cu, Alloy42 shear strength of Alloy 42 solder joints was smaller than that of
Cu and all declined after aging. After aging at 180C for 1 week, 7 -CueSns layer was formed on
Cu lead-frame, while AgSns phase in the matrix and thickened FeSn: at the interface were formed
on Alloy42 lead-frame.
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1. Cu9} Alloy42 B|=X#H U9 38 =4
Table 1. Chemical composition of Cu and Allo
42 lead frames (wt.%)

C [Mg| Si {Mn| Ni | Fe | Cu

Cu 005 | 0.25 2.20 Bal.
Alloy
“ 0.01 015|045} 41 | Bal

AX 24A 7+ X st ALEsg dF dHa
¥ Sn-35Ag#FY mAFTZE A7 9do
AzxdE solderg FHoE HAGdH F dvlsy
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3t AEdE Edsdd. dd9E Ao o
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£ &$8F D 200CE 7189 B2 1083 $9

/ 20mm

solder( ¢ =3mm
thickness=0.26

mm)

2% 1. ball shear A|H2] FAE
Fig. 1 Schematic diagram of ball shear specimen
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a3 2. 20T 1085 €93 F 37159
Wzbs o], 32U 180Tl Al&EA e
Sn-3.5Ag/lead-frame solder A< SEM
uATE

(a) Cu lead-frame, (b) Alloy42 lead-frame

Fig. 2. The SEM microstructure of Sn-3.5Ag/
lead—-frame solder joints aged at 180T
for 3days after soldering at 290°C for 10
min. and air-cooled (a) Cu lead-frame,
(b) Alloy42 lead-frame
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a3 3. 200ColAM 108 B¢ ¢d9d & 37F
Wztse], 397 180TelA Aaxzd
Sn-35Ag/lead-frame solder A< ball
shear test 23}

Fig. 3. Ball shear test results of Sn-3.5Ag/lead-
frame solder joints aged at 180C for
7days after soldering at 290C for 10
min. and air-cooled.
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(a) Cu lead frame (b) Alloy 42 lead frame

29 4= NE HFE, FEE 9™ E SEM
oz BFFH Aol | FERRE HA #IJ} Yo
woh A& 27)dE Vg 93 JddFHeE &
Aol <3 dge] szt APHH AES REH
o A 3E 0 cracke]l AT ok} cracke
AAZ g7 AP

23 59 ¥ 25 Sn-35Ag /A=ZEq 9 A
g AWML 180ToAM 1FYL AEH=TE F9
SEM Atzls} EDS A#elt). Cu =ZHY A5
(29 5-(a),(b)) Alaxel ¥ zd&d A9 44E
# Z1AWe) g AAEe] vEbu, R ok
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37 4 290TelA 1085 &dd F 37150
Wztso], 15U 180ToA Alax=d
Sn-3.5Ag/lead-frame solder A& I
g2l SEM
(a) Cu lead frame (b) Alloy 42 lead frame
Fig. 4 The SEM fracture surfaces Sn-3.5Ag
/lead-frame solder joints aged at 180C
for 7days after soldering at 290C for 10

min. and air-cooled
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g 5 290TAA 1085 68 F 15743
180ColA A€ Sn-35Ag/lead-frame
solder &< SEM wlA=3.

(a) Cu lead-frame, (b) ¥ (a),
(c) Alloy42 lead-frame, (d) A ¥ (c)

Fig. 5. The SEM microstructure of Sn-3.5Ag/
lead-frame solder joints aged at 180T
for 7 day after soldering.

(a) Cu lead-frame, (b) magnified view
of (a), (c) Alloy42 lead-frame, and
(d) magnified view of (c)

¥ 2 19 59 EDS Z#
Table 2. EDS results of Fig 5.

composition (at.%)
Point
Sn Ag |Cu | Ni Fe

1 56.10 | 0.08 |43.82

2 9933 | 066 | 0.01

3 3243 | 66.99 | 0.01

4 5436 | 087 (44.77

5 7701 | 22.37 025} 037
6 504 305 17.24] 185
7 5423 | 0.03 683 | 3891
8 9856 | 093 023 027
9 3869 | 59.45 113] 0.73
10 96.15 | 3.05 009{ 071
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