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Microstructure of Smr3. SAg 0. SCu/ Cu interface
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Abstract: The microstructure of Sn-3. 5Ag-0. 5Cu / Cu interface after thermatshearing cycling was investigated.
Compared with Sn-3. 5A¢-0. 5Cu /Cu interface after isothermal aging, the development of interfacial IMC during
thermakshearing cycling was studied too. The results show that CusSns and Cu3;Sn IMC layers have formed at the
interface of Sn-3.5Ag-0. 5Cu/ Cu after isothermal aging for 100 h, while only CusSns IMC layer, no Cus3Sn layer,
presents at the Sur3. 5Ag-0. 5Cu/ Cu interface after thermakshearing cycling for 720 cycles, and particle-like phase
Ag3Sn grows into massive phase in the field near to the interface. The interfacial IMC exists as scallop-like in the in-
itial aging, during either thermalshearing cycling or isothermal aging. Then they gradually grow up to planarlike
with the aging time increasing.
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Fig. 2 SEM image of Sn-3. 5A 0. 5Cu/ Cu

interface before aging



5 16 &5 3 1Y)

M, %5 Sr3.5Ag0.5Cu/ Cu S SR S5 + 497 -

1 SnAgCu/ Cu F i K ILIT I IMC A B il o3 Hr 45 21
Table 1 EDX analysis of IMC at SnAgCu/Cu

interface and its neighborhood (mole fraction, %)

Position Cu Sn Ag
Point 4 in Fig. 2 59.23 40.77
Point B in Fig. 3(¢) 58. 86 41. 14
Point C in Fig. 3(c) 76. 86 23. 14

Point D in Fig. 4(c) 24.76 75.24
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Fig.3 SEM images of Snr3. 5A 0. 5Cu/ Cu

interface after isothermal aging at 125 C
(a) —100 h; (b) —360 h; (¢) —720 h
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Fig.4 SEM images of Snr3. 5A 0. 5Cu/ Cu

interface after thermalshearing cycling aging
(a) —24 cycles; (b) —200 cycles; (c¢) —720 cycles

AgsSn . iR REAR 2 Bl 4L R 217 CH, A4
H BSn M, Fl AgsSn JERIEMAIZN . Bk, 4T4%
Jo B R & BORDIR A g3 Sn SR B A A2 AT RN
. T AgsSn UKL RS R/D, 7RSI 80U ik
FERRHEBE R A L E AR . A ST U)95 R T 72
B, CueSns 2/ 4RI FHIMIER Sn JRF 5 M Cu 5
PP BRI Cu JRT YA % CusSns, WHFE T 3
45 Sn J{F, ff CueSns 2/ Cu S P T 1 41 k)
Ag JRFRIEEAR G I, SECERAR AgsSn B
KRR L M AEE R N RO, BT Co JRF
% CueSns ZMIBHEY, HAMRDEY HER R —M0,
TE IR CusSns A A WIBARXT 8>, WFEMR) Sn JR T
A KOK K, AT I A gsSn A KRR

% . AgSn G T @B G, AT & T4F
K OPrEL A gsSn DUBUREAR 5% B30 A A2 AT RE b ) LUK
FE AR BUBORIIG S K E L T PR A gs Sn JU S 48
SEMETERG TN, X AR B Al FE PG AN R

Sn-3.5Ag

240

L+n+Ag;Sn

o \ ;

g L 5-sn+Ag3bn

s 210+ ‘

) \

=9

B

=

Ag:Sn+ f-Sn+ 5
B -Sn+Ag,Sn+ #’-CuSn
180

02 04 06 08 1.0
w(Cu)/%

5 H Thermo-Cale 7H 5/ Swr3. 5Ag-x Cu AHE
Fig. 5 Phase diagram of Sn-3. 5A gx Cu
calculated by Thermo-Calc

3 4t

1) {EHRIE 100 h J5, Snr3.5A¢0.5Cu/ Cu Ft
[HI/77E CusSns Fl CusSn W E &R G, M-
BRI 2 720 AR, i EHFA CueSns 2, ¥
AR CusSn . JFURE BT 8Y U)W ) AR 1 PR 1 52
Wi, CueSns WA EAAAEIL ZHEE, AHEAAET Cu
HI9 e it 138 E .

2) HCBIUME A EE N ROL R, &8 R4k
GYIRIWILETE A& A B VUIR, B 5 8 W TP 2%,
BJa UZRE A K . B M, #-8y1E
PRI R0 FUREAR A g3 Sn SRR A HRIR,  1E LI 2L
Ja A HIERIN S .

REFERENCES

[1] XIBey, FEF. Sw-Ag R HE T LEKER B 34
WEFLLI]. BT LEER, 2002, 23(1): 779.
LIU Xiao-bo, WANG Guo-yong. Over potential of Sm
Ag system electronic solders[ J]. Electronics Process

T echnology, 2002, 23(1): 7~09.
[2] HeM, Lau W H, Qi G J, et al. Intermetallic com-



16 & 3 ESR G ¥

Sir3. 5Ag 0. 5Cu/ Cu FH 17 B4 4514 © 499

[ 10]

pound formation between Sn-3. 5Ag solder and Nr
based metallization during liquid state reaction[ J]. Tin
Solid Flims, 2004, 462 ~463: 376 ~ 383.

Zeng K, Tu K N. Six cases of reliability study of Pb-
free solder joints in electronlic packaging technology
[J]. Materials Science and Engineering R, 2002, 38:
55~ 105.

Pang JH L, Low T H, Xiong BS, et al. Thermal cy-
cling aging effects on Sn-Ag-Cu solder joint micr
ostructure, IMC and strength[J]. Thin Solid Flims,
2004, 462 ~463: 370~ 375.

&k, i B, W B BEEERRATRD. T
KA OEEYIR, 1998, 8(2): 99 ~ 105.

ZHAO Yue, DU Kun, HU Zhen. Study on lead-free
solder[ J]. Journal of Guangdong Nonferrous Metals,
1998, 8(2): 99~ 105.

Prakash K H, Sritharan T. Interface reaction between
copper and molten Tirrlead solders[ J]. Acta M ater,
2001, 49: 2481 —2489.

B, TR4e, £ K, %. Sw6Br2Ag(Cu, Sh) L
TR A MW AL, R e R,
2002, 12(3): 486 ~490.

HUANG Ming liang, YU Daquan, WANG Lai, et
al. Microstructures of Sn-6Br2Ag( Cu, Sh) lead-free
solder alloys[ J]. The Chinese Journal of Nonferrous
Metals, 2002, 12(3): 486 ~490.

VFRE, BERE, XFHE. SnrAgCu RILHIEY I
FIPLALET S T]. AT IePES 408, 2004, 23(8): 14 -
16, 21.

XU Tian-han, ZHAO Marqun, LIU Xirhua. Study
on the optimal lead-free solder alloy of Sn-Ag-Cu sys-
tem[ J]. Electronic Components and M aterials, 2004,
23(8): 14~ 16, 21.

Luo W C, Kao C R. Liquid/ solid and solid/ solid reac-
tions between SnA gCu lead-free solders and Ni surface
finish[ A].
posium on Electronic Materials and Packaging[ C].
Piscataway, NJ: IEEE, 2002. 330 ~ 334.

OB, OB A, EOKR, SR BIER R PR G
PR ALEUER AR IO S 0] . T TEBOR, 2004,

Proceedings of the 4th International Sym-

[ 11]

[ 13]

[ 14]

[ 15]

[16]

25(2): 64~ 67.

QI Lin, ZHAO Jie, WANG Lai, et al. Microstruc-
ture evolution in lead-free solder joints after wave
soldering and reflow soldering [ J]. Electronics
Process Technology, 2004, 25(2): 64 ~67.

QI Lin, ZHAO Jie, WANG Xiumin, et al. The
effect of Bi on the IMC growth in Sn-3Ag-0.5Cu
solder interface during aging process|[ A]. Proceed-
ings of 2004 International Conference on the Business
of Electronic Product Reliability and Liability[ C].
Shanghai: Institute of Electrical and Electronics En-
gineering Inc, 2004. 42~ 46.

Yoon J W, Jung S B. Effect of isothermal aging on
intermetallic compound layer growth at the interface
between Sir3.5Ag0.75Cu solder and Cu substrate
[J]. Journal of Materials Science, 2004, 39(13):
4211 ~4217.

Ahat S, H2, NVEE, 2. SnAgCu 3 TH N %5 18

ST N 2800 BT BA O A v i) A 28 K B D) i R AR AL
[J]. &JE23R, 2001, 37(4): 439 — 444,

Ahat S, DU Lrguang, SUN Zhrguo, et al. Effects
of aging and thermal cycling on the microstructure
and shear strength of SnAgCu surface mount solder
joint[ J]. Acta Metallurgica Sinica, 2001, 37(4): 439
T 444,

Vianco P T, Rejent J A, Hlava P F. Solid-state in-
termetallic compound layer growth between copper
and 95. 55 3. 9A¢g-0. 6Cu solder[ J]. Journal of Elec
tronic M aterials, 2004, 33(9): 990 ~ 1004.

Ahat S, Sheng M, Luo L. Effects of static thermal
aging and thermal cycling on the microstructure and
shear strength of Sn/sub 95. 5/ Ag/sub 3. 8/ Cu/sub
0.7/ solder joints[ J]. Journal of Materials Research,
2001, 16(10): 2914 ~ 2921.

Kim K S, Huh S H, Suganuma K. Effects of inter-
metallic compounds on properties of SwrAg-Cu lead
Journal of Alloys and Com-

free soldered joints[ J].

pounds, 2003, 352: 226 ~ 236.
(4miE FRERE)



