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Sn- In
Evaluation of the Microstructure Property of Sn-low-In System

Solder by Minute Element Addition

Hiroki MIZUNO, Naoto SUZUKI, Junichi TANAKA, Toshio NARITA
Graduate School of Hokkaido University ,Hokkaido

Abstract
It applied to power module solder joint using the Sn-low In system alloy, the heat-cycle test was carried out, and the thermal
fatigue property was evaluated from the progress length of a crack. As a result, we investigated microstructure for Sn-In-Al alloy

and considered to formation of organization at the time of minute element addition.
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Fig.1 Schematics of the specimen for thermal fatigue tests.
The top and cross-sectional views.
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Fig.2 Change of crack length with number of heat cycles.
(a) Sn, Sn-Al alloys
(b) Sn-Ag-Al , Sn-3Ag-0.5Cu alloys
(c) Sn-In-Al, Sn-In-Al-Ni alloys



F|g 3 Microstructure at the starting point of crack Fig.4 Cross-sectional microstructure at the center of solder.
(a) Sn-3Ag-0.5Cu

(c) Sn-2In-0.05Al-0.1Ni
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Fig.5 Cross-sectional microstructures at the interface.
(a) Sn-3Ag-0.5Cu (b) Sn-2In-0.05Al
(c) Sn-2In-0.05Al-0.1Ni (d) Sn-2In-0.05Al-0.25Ni
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Fig.6 Cross-sectional microstructures around the crack.
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Fig.7  Macro and microstructures of () (c) Sn-2Inand
(b) (d) Sn-2In-0.05A\.
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Fig.9 Microstructure with minute element addition.
(a) Sn-2In-0.05Al-0.1Ni  (b)Sn-2In-0.05AI-0.25Ni
(c) Sn-2In-0.05Al-0.1Cu  (d)Sn-2In-0.05Al-0.5Cu .

Fig.10 Microstructure with minute element addition.
(a) Sn-2In-0.05Al1-0.1Ni-0.1Cu
(b)Sn-2In-0.05Al-0.1Ni-0.5Cu

(c) Sn-2In-0.05Al-0.25Ni-0.1Cu
(d)Sn-2In-0.05Al-0.25Ni-0.5Cu.
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Fig.11 Change of grain sizes with minute elements content.

3.34
Fig.1
Cu

1/5

1.5~2.0

1 1 1
0 0.02 0.04 0.06 0.08

Al concentration ,c/wth%

25 ;
—e—5Sn-21n-0.05Al (b)

20 | --Sn-2In-0.1A1 |-
=-6--Sn-21n-0.25Al

5 4

10 | ]

1 1 1 1 1
0 0.1 0.2 0.3 0.4 0.5 0.6

Ni concentration ,c/wt%

—8—5n-21n-0.05AI (©
20 || -#-Sn-21n-0.05A1-0. INi
-4 Sn-21n-0.05A1-0.25Ni

0 ! ! ! ! !
0 0.1 0.2 0.3 0.4 0.5 0.6

Cu concentration ,c/wth%

(a)Al addition (b) Ni addition (c) Cu addition

1 Sn-In Al Ni

Sn-In

Al Al

Ni
Cu
Cu
1.2~15

22

>
T
S
=
1))
7]
3]
c
k=]
S

T 12

10

8

22

20
>
I
S
=
1]
1]
]
c
S
1.
]
T

10

8

22

20

> 18
T
S
=

" 16
7]
7]
3]
o
k=]
(.
©
pu

—0—0.0wt%Al
-4-0.05wt%Al

8 1
0 0.1
Cu concentration ,c/wth

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, .- 0. 1wtwAl |-

0 2 4 6 8 10

Concentration of In ,c/wth

) ]

—8—Sn-21n-0.05Al | |
-4-5Sn-21n-0.1A1

0.2 0.3 0.4 0.5

Fig.12 Change in micro-hardness with minute elements
content. (a) In addition (b) Ni addition (c) Cu addition

335
Fig.12

Al

Ni
Ni

Sn-In Al Ni

6Wt%

Al

Ni

| | | | |
0 0.05 0.1 0.15 0.2 0.25 0.3
Concentration of Ni ,c/wth%

(0 -
—0—Sn-21n-0.05Al
o -#-5n-21n-0.05A1-0. INi |-

--0— Sn-21n-0.05A1-0.25Ni

0.6

Al

Cu



Ni

Al Al
Ni
Ni 0.1%
Sn Ni
0.12% Ni
B3-Sn
Cu
Cu CugSns
34
Sn-3Ag-0.5Cu Sn-In-Al
Sn-In-Al-Ni
2
Sn

Ni

Ni

Ni

Cu

4.
Ni 0.1%
Sn-2In-0.05AI-0.1Ni ~ Sn-3Ag-0.5Cu
1/5
Ni
Sn-2In Al 3-Sn
Al 1/5
Sn-2In-0.05A1  Ni
S-2In-0.05A1  Cu
() , Sn-Ag-Al /Cu

, 10th Symposium on “Microjoining
and Assembly Technology in Electronics” pp149-154 (2004)
@ , ,
9th Symposium on “Microjoining and Assembly Technology
in Electronics” pp99-102 (2003)
©) , ,
MES2003 13

pp29-32 (2003)

E-mail: h-mizuno@eng.hokudai.ac.jp




