CREE I RE * 5
2007 4E 4 H

= %= W

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.28 No.4
Apr. ,2007

HE Sn RERNEE
& & u8 AR

EEHBEIRREE

o8 ik

CRW Sl R AR R 2 5 TR 2 g, 1 200030)

E: W5 T Snyr Pb,Sny o Ages Cu Hl Sny.o Cu =Ff R BGA 7 G 7E AL I A2 4F I F 5 T 9 o AL U254 . 72 60C
1X10°A/em® HL 385 BE 254 T 3@ HL 187h J5 . Sny, PO R GBI I 2 &t L T 2= 1R [ 7 FARCA Pb i1 &4l 5
Sng. o Ago.s Cu K £ Y B ST Cu S (A B » PR AR <5 s i) £k & 4 )2 W1 LE IR AR JRE 5 X 7 S 7 Cu SR A3 R SR
ez R Tl Ak 5 4 J2 JBE HEE LU I JRE L BT A Cu s 3% % i S 1 SnAgCu B . HLIT RS AR W S 3 0

*ﬁglﬂ Sny; Pb; Sn:;.()Ago.scu; Sny.7 Cu; EE&*Z, fﬁs@?ﬂzﬂ

PACC: 6630Q; 6800; 6610C
FESFES: TN3 XEktRIRES: A

1 3§

FEL 7 i 9 R A B e P BE A SR 18 4 i v e IR
PR A M L A D S AT SR AR AR R
SRS W 2R 8/t s RS BN R T — &
)R] FE M) R b DL SRS B R S T
JETRTE R I L 2 0F T . AR b i 46 8 it T 5L
TR T TT R A B — R B4 T B A
BFBR PRI B0 0 o8 T A s 3 ™ T 2 S B L 3%
SR W B 5 L2 FHAR - Y O Bt O G AT I/ 7
o R L3 A R O 2R R A B R I L A
R AN u] e ) IR BT P I A R AR R RS B T [
A2 AR R Tl ATz 1 G T

i/ 10 4 B, 1 Sh 2z B X% SnPb SR L IE
B AT AR T REEHEFE . T JLAE il T X BR 35 )
R B H R P s Sk AR RN ER 5 A 3 1 7T R 4
AT H T 5 R K AT P SORHBOT K
k. SnAgCu. SnCu 5 4 B A 2 fie H By 5t 19
SnPb B AL . 2 H 11X SnAgCu, SnCu f5 B i
R B 50 0 3% ¥ e JF . Lee % N &K B, € 120C Al
1. 5A LR B A 258 T, 2 5 SnPb A5k i J 1 I
JETE e SnAg3sCuOﬁPE"J‘T%’%\?mE%‘ﬁﬁiﬁﬁ?%
HLIT B8 BT 1. B Ok, B Ok B2 5 KK SnCu,
SnAgCu 7 BL B 4E K ™ 5 L E 25 M B I R A
AT N T B X L S FUR B X AT R A
F o T L RHR 73 552 96 0 2 AR A [A) A5 1 2R AT 9.
I 7 AFRIIC P SRR R T RS R L T 2 AR [
FAER AT I 2 00 SE g L DASR A RO

TEARBEFE P Bt T Cu/fE 8/ Cu = WG B %

T B fH/E# . Email : luhao@sjtu. edu. cn
2006-10-09 W .2006-12-07 & F

TEHS . 0253-4177(2007)04-0619-06

g5y, Ham bR H W KR ] Sna; Pb, Sng ; Cu Al
Sn3.oAg0.5CU :ﬁﬂizﬁ;@%%éﬁ\vXﬁuL&,@E
BT T WL A 5L B . 25 R B SRR P O R
TR R A 1 F O 2 1R 8 R — % AR S
HL 2 R IBCRE AT Y S X (R e WL AR R/ Cu BT
A ROULZH BV 55 L Cu K6 1A 1) 788 i 195 D0 - &5 5 A 56 3¢
R ) W 7 0% nT LA AP W E DL B 3 Bl B R S5 R
A M IE R R A TR I AR T RS K AR R AR AT
LA Iy = i R vl 10 A% 2 8% B9 2 )i Py

2 =W

igﬁ%ﬁﬁﬁf%% Sny; Pb, Sn, ; Cu Hl Sna.oAgo.S'
Cu &5 BB N IS5 HAR £ 760pm. 5
P R AR R 0. 8mm ) FR-4 4% FE W% A7
2 KR . Cu SR B AR 7390 600 I 700m, Cu 5|
LR DL D 300pm . A5 B b | R Y JEEE O 20pm.

Yl — R R R A R B AR B E S
WL BB 5 A B 3% . X T Sng, Pb AR, 1
YK I it BE R By 225°C L AL I ] 2 6055 Sn 7 Cu
1 Sns, oAg(>_5Cu *5'1*‘4' ] @{ﬁ@l};{‘y‘j 255TC, iﬁ’ﬂﬁ Hj‘
] 2y 60s. it 4 A iR A AT A 8T 1 s . 453K
FEI 3 Sy 38 5 . JEAT L I B8 S . Sngr P SRR
A EL A S AR ) VLA N 285 ) BN ZE B A A Y H T
W FMN A Z A5 Sng., Cu 1 Sny Ago.scu Ir—Ll)\J—i
H RS JE LB BOE XU i e v T B S 50
TS SR R T 3 I 245 4 i 480 #L 3 7 16) AT B 2L LT
P AN TR . A R R R 2 P AR ] R S 5
ZE0F R IR S 2O 1 X 10° A/ em?® . T FE IR [R] O
187h, B G J 60°C . v & DL EH2 2 0 o O

©2007 [ T2



620 P

{ZS

22
-

i % 28 &

JEE S 5 R A S 25 RO RE S R B A
L/ L5 T AR E).

2 AT M L i o o URE U L A5 SR O %
BinJa R AR ACIT I IR 0. 05.m 19 AL O, &
FEWALIC - 153 2 B RE o AT 0 i B B 1 TR Y
2.4 R 6 iR E AT 4 A B BIOUL ZH 2L 55020 A - Bt
ALV H R FH SEM WL TR 1E 1740 #r - i 3%
Jr Bk EDX.

P12 R A T I

Fig.1 Sketch of specimen equipment
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Fig. 2  Micrographs of cross sections through the
SnPb solder bump/Cu interface of the sample 2 under
EM

entrance corner of electrons, respectively.

(a) and (b) correspond to the exit corner and
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Fig. 3 Micrographs of cross sections through the
Sny.; Cu solder bump/Cu interface of the sample 4 un-
der EM

and entrance corner of electrons, respectively.

(a) and (b) correspond to the exit corner
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Fig. 4  Micrographs of cross sections through the
Sny ¢ Agy s Cu solder bump/Cu interface of the sample
6 under EM

corner and entrance corner of electrons, respectively.

(a) and (b) correspond to the exit
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Electromigration of Typical Sn-Based Solder Bump

Yu Chun, Li Peilin, Liu Junyan, Lu Hao', and Chen Junmei

(School of Materials Science and Engineering s Shanghai Jiaotong University s Shanghai 200030, China)

Abstract: The cross-sectional microstructures of joints with Sny; Pb, Sny ¢ Agy.s Cu, and Sn, ; Cu under electromigration were
investigated. At a temperature of 60°C and current density of 1 X 10°A/cm?,after 187h, micro-voids form at the electron en-
trance of the Snz; Pb solder/Cu interface, and strip-like Pb enriches the anode side. For Sn; ¢ Ago s Cu, clectromigration only
results in the dissolution of the substrate Cu at the cathode side, and the thicknesses of the CusSns; and Cu;Sn intermetallic
layers at the anode side are markedly bigger than the counterparts at the cathode. Likewise, the CusSns and Cu; Sn interme-
tallic layers at the anode side are thicker than the counterparts at the cathode, indicating that EM also occurs in the Sny ;Cu
joint, but little Cu dissolves into the solder at the cathode side.
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