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Abstract The interfacial reaction and joint properties of Sn-3.5Ag/Cu and Sn-3.5Ag-1Zn/Cu joint were studied.
Modified double lap shear solder joints of Sn-3.5Ag and Sn-3.5Ag-1Zn solder were aged for 60days at 100°C and 150
C and then loaded to failure in shear. The Sn-3.5Ag/Cu had a fast growth rate of the reaction layer in comparison
with the Sn-3.5Ag-1Zn at the aging temperature of 150°C. Through the SEM/EDS analysis of solder joint, it was
proved that intermatallic layer was CusSns phase and aged specimens showed that intermatallic layer grew in propor-
tion to t'/? and the precipitate of Ag,Sn occur to both inner layer and interface of layer and solder. In case of Zn-con-
taining composite solder, CusSns phase formed at the side of substrate and CusZns phase formed at the other side in
double layer. The shear strength of the Sn-3.5Ag/Cu pint improved by addition of 1Zn. The strength of the jint in-
creases with strain rate and decreases with aging temperature
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Fig. 1. Shape of modified double lap shear jint specimen to test
the strength of solder pint.
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Fig. 2. Spread Area with soldering time under using R-flux on
Cu- plate.
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Fig. 3. SEM micrograph of Sn-3.5Ag/Cu(a, b) and Sn-3.5Ag-1Zn/Culc, d). All specimens were as soldered(a, ) and aged for
60days at 150°C(b, d). left side is cross sectional view, and the right is the morphology of growing intermetallic layer to solder side

which was removed by chemical stripping.
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Table 1. Results of EDS microanalysis for the points
shown in Fig. 3.

Chemical compositions(at%)
Point Phase
Cu Sn Ag Zn
1 16.2 29.1 54.6 - AgsSn
2 11.29 26.62 62.09 - AgsSn
3 51.46 472 1.3 - CusSns
4 59.49 32.05 8.46 - CusSns
5 38.95 9.86 4.12 47.04 CusZny
6 36.4 21.6 1.49 404 CusZns
7 574 37.8 1.0 3.7 CusSns
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Fig. 4. The reaction layer thickness with aging time at 1007 (a)
and 150°C(b).
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Fig. 5. Shear strength of solder/Cu joint with various strain
rate.
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Fig. 6. Shear strength of solder/Cu joint with aging tempera-
ture. All specimens were aged for 30days and strain with 0.6mm
/min speed.
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Fig. 7. Fractographs of Sn-3.5Ag/Cula, b) and Sn-3.5Ag-1Zn/Cu(c, d) pint All
specimens were as soldered(a, ¢) and aged for 30days at 150°C(b, d).

ol Blsl 26%AHE F7Hge & = A2 ol AU N
¥g¢ F7HAS AL FAEA Sn-3.5Ag8 ol Zn
2 7N Aol ArbshA] e Aol wlsh oF 10%
AT F717) b, ol ohE Al o] vl =A%
BlsjA QEade]l 2A Zuist =|A] ekob iRl M2
7V&73sr Ert b2 Aol ARk 2 AR e
o2 geisn], Aol A whg3e) Yol dAgowA A
=t e e R WnkEch

a2 62 1Y 13 Ze] AzW AR A 4
100°C 2t 150°CllA 27t 3047 x| & F Ay
o) AR EE SAT Adtelvh. 23elA ZnAtel o
2 AR ke AlaLEr) FUtE fAHT 9
om, 100°CoAH dAeiat Bl e izt et
2} skgkeh. 2ol 150CAA 3047k G2 hel ulet
ARAEE &9 A% A" wls 106~ 1563
Frstged ol dA x| FrhR Wdeel A
=

! Aleinkg3 Abe 2 Axhatert Matbgl A

150°C (b, d) o4 3047F dxie)
g Ao At e g &4 g 3, Hghio] sk g el

el g ohA) oo e Toa, cold TEs

3

&
d
o/
: 2
S
12
ol
&0
2
oL
]
_‘:i
0& -
ox
o N{O
T
o
£
o

Holl A =4

150 Col 4 3007 AHeE A2, WFe] 29 T-a,
ok Bol REHE Ao Bol H37h Zne) ol
Aol Wits B A4 saoln, Blito] WeF
o wte] Aol ot ee & & vk Wk 19 6

ol 4 2 Aelel TE % s @) zoistel o
@ 7Esee] o A teEe) 4oL A s}
T

ero] %3teo} A8 ee & & AUk

4. &

I

1) Sn-35Ag
& CusSn:% CuZngo 2 7A=Y e Zng
& Al ] 7 9ol CusSnsate] A=t

2) 150°CelA 3047t dxjajgk 7-¢ Sn-3.5Ag/Cu2
A ubg2 5o AgSno] HEsle] AAsgc).

3) Sn-35AgHdel Zng 1% A7’ AS A=
717} vebt e v, e sl AEFVHE A% w4
=) gict.

4) A7t s SAe w2 Foh e Sutske B @l
A duigo) wbagslg o vy, dxje] Mol Wde B3 dA4
3218 150°C o4 3047 dxizlgh Aol s 57
odAdata) 9 wbg-23) wivto) Al Relrl EE YR

vpehgeh.

ol Zng 1% W7h A5 AR BeF
SRR

bl

B
al
Hou

2L 2

wod7e dReban 27 ALARTHATAE )
ad7-u] Aol ojabel S AT o) AR olo] A=
ve}.



752

FngEd

. W.A. Zisman, Ind. Eng Chem., 10, 19 (1963).

. H.S. Betrabet, J.K. Mckinlay and S.M. Mcgee, J. of
Mater Sci., 27, 4009 (1992).

. M.E. Loomans, S. Vaynman, G. Ghosh, and M.E.
Fine, J. Electron. Mater., 23, 741 (1994).

. M. Harada and R. Satoh, IEEE Trans. Comp., 13,
736 (1990).

. D.R. Flanders, E.G. Jacobs and R.F. Pinizzotto,
JEM, 26, 883 (1977).

. M. Mccormack and S. Jin, JEM, 23, 715 (1994).

. D. Grivas, D. Frear, L K. Quan and J.W. Morris, J.
Electr. Mat., 15, 355 (1986).

. S. Budavari, The Merck Index, Eleventh Edition,
1597 (1989).

. M.E. Loomans, S. Vaynman, G. Ghosh and M.E.

11.
12

13.

14.

15.

16.

FFAEEHA A9A A7TE (1999)

Fine, J. of Electronic Material, 23, 745 (1994).

. J. Glazer, JEM, 23, 693 (1994).
10.

J. Glazer, Metallurgy of Low Temperature Pb-free
Solders for Electronic Assembly, 40, 71 (1995).

M. Mccormark and S. JIN, J. Met., 45, 35 (1993).
P.T. Vianco, P.F. Hlava and A .C. Kilgo, JEM, 23,
583 (1994).

D. Frear, D. Grivas and J. W. Morris, JEM, 16, 181
(1987).

J.B. Shim, A Study on Wettability, Interfacial Reac-
tion and Mechanical Properties of between Sn-Zn
system Solders and Cu substrate, M. S. Thesis, 40
(1996) .

G. Ghosh, Paper presented at TMS fall meeting,
Cleveland, OH, (1995).

Z. Mei, A. J. Sunwoo and J. W. Morris, Metall
Trans., 23A, 857 (1992).



