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Dimension of electro-migration sample
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Fig. 2 Microstructure of cathode side and anode side of Cu/Sn-15Bi/Cu joint
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Fig. 3 Thickness of near eutectic phase layer
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Fig. 4 Distribution of CuySn, IMCs of Cu/Sn-15Bi/Cu joint
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Fig. 5 Volume fraction of CusSn. IMCs in solder alloy
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Fig. 6 Interfacial CusSn, IMCs layer thickness

P LS [R]/N T 40 min fif A5 5 BHAR AT Cug Sng
IMCs JZ2 J52 J55 i FRL 10 % Hsf [0 119 42E K 17 220 S 184, B Je
FHAR AU CugSny IMCs J22 J5 B i L1 A% B[R] (19 42 < 52
SEFBEE LIkt Y E RS R R (/N T 40
min ) (5, BEAR AN 5 T B Cug Sng IMCs 2 114 J52 B2 /)N i
JE BT, Y H T B e R] 4 252 4 K s, BR AR 5 T Y
CuSngIMCs 2R SE N, SR 5 X BT, M iE
FEWHEAE] 7 h B, FHAR AN CugSng IMCs JZ2 )RR
B T#8.5 jom.

— P FL TR RS T R AR 1 e PR A0 0 S R Ay B
I CuySng IMCs FA K, BARR M) Cu,Sny IMCs 2 1)
AR IS PR R I A L S B R A B T
CugSng JZ N AT 43 = A A Ky B, 25 — B B A 1
CuySny IMCs J2 19 A= K B Be, 1% B Be ST Cug Sng
IMCs J2 1A Z sl , BV e 3 e 1% B BE AR i A
i CugSny IMCs 2B A= 4 5 55 B BeJ2 ST Cug Sng
IMCs JZ ¥ A B BE, 24 BT B 15 ] K F 40 min B,
L BE AR G 2 T2 B el S 8, T B AR A
VRORF R i 3 A, PR 4 Cug Sng IMCs 22 0] W
B P, L BH B, Cug Sny IMCs 25 B
BRI B 25 = B Bt i S Cug Sng IMCs J2 1 745
KB B, MRS AR 2 R AR L2848, I rf i vk
JEESEATRUR, R TR R R LA v 8] 9 SN
DA R FEL A A T 1 D T PR A 5L T Cug S
IMCs 22 1) J5 5 T LG .

3 &%

(1) Cu/Sn-15Bi/Cu #5 55 7E 150 C B iF B it Fi
o FEBHARANE B T — 23R L 2 78 FAE R B ] /)N
F 1 h B, 3R AR T Y R e ] R
T 1 h B A R I e 2%

(2) MR Cu/Sn-15Bi/ Cu #7 i5 rh i 4



106 73

#

i

%38 %

Ji 32 L XU SR, 2% 3 1] FH AR A A% (545 B
P CugSng IMCs AR FR 3 H038 i, A i T BB
DR 7AW ) £F R RS, SRR B CugSng IMCs
PRFR ROz ks .

(3) BIRANEY Cu,Sng IMCs J22 J5 B bifi B 3T 7% B
(i) F) S22 T 48 A0, BE AR A 1Y Cuug Sng IMCss J22 52
WA A3 A 2 s, LB 2 BTt JR R R, e
SRR BTt

SE

[1] XulJ, Xue S, Xue P, et al. Study on microstructure and proper-
ties of Sn-0.3Ag-0.7Cu solder bearing Nd[J].

2016, 27(8): 8771 -

Journal of Mate-
rials Science: Materials in Electronics
8777.

B3R Je, BERMA, BE WS, 5. Pr,Nd %) Sn-0.3Ag-0.7Cu-0.
5Ga A AT R B A Gl [J]. R4 40, 2017, 38
(1) : 103 - 106.

Han Yilong, Xue Songbai, Xue Peng, et al. Effects of rare earth
element Pr and Nd on microstructure of Sn-0. 3Ag-0. 7Cu-0. 5Ga

(2]

lead-free solder[ J]. Transactions of the China Welding Institu-
tion, 2017, 38(1): 103 - 106.

AR, B, B M8, 5%, Sn-0.3Ag-0.7Cu-xNd PR
TR R MERE )], S, 2015, 36(1) : 83 -86.

Xu Jiachen, Xue Songhai, Effect of Nd on

(3]

Xue Peng, et al.
properties and microstructure of Sn-0.3Ag-0. 7Cu-xNd lead-free
solder[ J].
36(1): 83 -86.

BRI, BT, 5. Y,0,/50-58Bi 54T RHA &
JFCEREMBTL ). R4, 2017, 38(1) : 91 -94.

Qiu Xiliang, Hao Chengli,

Transactions of the China Welding Institution, 2015,

[4]

Xiu Ziyang, et al. Preparation and
properties of Y, 0;/Sn-58Bi composite solders[ J]. Transactions
of the China Welding Institution, 2017, 38(1): 91 —94.

WA G, LM, £ A, . ZWEL LB Lay 05X Sn-
58Bi SPRHESURMERERI R IR [T]. #RRL2A S T2, 2015,
23(1):20-24.

[5]

Qiu Xiliang, Wei Hongmei, Wang Qian, et al. Effect of La, O,
particles on structure and properties of Sn-58Bi solder after multi-
remelting[ J]. Materials Science and Technology, 2015, 23(1) :
20 -24.

ESAEE, F O, ARERR, %, MRS SATRF Sn-S8Bi/Cu St
T 4 JA 04 & W J2 0 A8 K B U AT s [T ] MR 4k,

2015, 36(8) : 35 -38.

[6]

[7]

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Qiu Xiliang, Wang Qian, Lin Tiesong, et al. Effect of Al;4B,
055 whiskers on microstructure evolution of intermetallic com-
pound layer and shear behavior of soldered joint[J]. Transac-
tions of the China Welding Institution, 2015, 36(8) : 35 - 38.
Ye H, Xue S, Luo J, et al. Properties and interfacial microstruc-
ture of Sn-Zn-Ga solder joint with rare earth Pr addition[ J]. Ma-
terials & Design, 2013, 46(4) . 816 - 823.

Zhang J, Xue S, Xue P, et al. Thermodynamic reaction mecha-
nism of the intermetallic compounds of Sn, Nd, , and Ga, Nd, in
soldered joint of Sn-9Zn-1Ga-0. SNd[J].
Science: Materials in Electronics, 2015, 26(5) :1 - 5.

Kim D G, Moon W C, Jung S B. Effects of electromigration on

v

Journal of Materials

microstructural evolution of eutectic SnPb flip chip solder bumps
[J]. Microelectronic Engineering, 2006, 83 (11). 2391 -
2395.

Liang S B, Ke C B, Ma W ], et al. Phase field simulation of
Segregation of the bi-riched phase in Cu/Sn-Bi/Cu solder inter-
connects under electric current stressing|[ C] // IEEE Electronic
Components and Technology Conference, 2016 264 —270.
b se, R, ¥ K. TR ALYE Cu/Sn-58Bi/Cu £ 51
PR ST Bi 2L B HLBE 7 (D], #2454, 2010, 31
(10): 35 -38.

He Hongwen, Xu Guangchen, Guo Fu. Mechanism investigation
of Bi layer formation at anode interface in Cu/Sn-58Bi/Cu solder
joint induced by electro-migration[ J]. Transactions of the China
Welding Institution, 2010, 31(10) : 35 -38.

LiY, Lim A BY, Luo K, et al. Phase segregation, interfacial
intermetallic growth and electromigration-induced failure in Cu/
In48Sn/Cu solder interconnects under current stressing [ J ].
Journal of Alloys and Compounds, 2016, 673372 —382.

Li Y, Wu F, Chan Y C. Electromigration in eutectic In48Sn
ball grid array ( BGA) solder interconnections with Au/Ni/Cu
pads[J]. Journal of Materials Science: Materials in Electronics,
2015, 26(11) ;. 8522 —8533.

F Yl TCEVERET R S AT Cug Sns A LI FEAT A AT ST
[D]. m§ MR Ak K4, 2013.

Lai Z, Ye D. Microstructure and properties of Sn-10Bi-xCu sold-
2016, 45

IR :

er alloy/joint [ J].
(7): 3702 =3711.

Journal of Electronic Materials,

Lai Z, Ye D. Effect of cooling method and aging treatment on the
microstructure and mechanical properties of Sn-10Bi solder alloy
(1]
2015, 27(2) .

Journal of Materials Science-Materials in Electronics,

1 -10.

fEZ 'Y

FRIDTA, 2, 1992 AR A L. EE SR SE R R

B AR T EOAFSE. Email; guoginhan1992@ 163. com



