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Abstract In the past few years, various solder compositions have been a representative material to electronic packages
and surface mount technology industries as a replacement of Pb-base solder alloy. Therefore, extensive studies on process
and/or reliability related with the low Ag composition have been reported because of recent rapid rise in Ag price. In this
study, Sn-3.0Ag-0.5Cu, Sn-0.7Cu and Sn-0.3Ag-0.5Cu solder bar samples were fabricated by melting of Sn, Ag and Cu
metal powders. Crystal structure and element concentration were analyzed by XRD, XRF, optical microscope, FE-SEM and
EDS. The fabricated solder samples were composed of B-Sn, e-Ag;Sn and 1-Cu,Sn; phases.
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Fig. 1. Casting molder and Sn-3.0Ag-0.5Cu (wt%) solder bar sample.
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Fig. 2. XRD patterns of the (a) Sn-3.0Ag-0.5Cu, (b) Sn-0.7Cu
and (c) Sn-0.3Ag-0.5Cu solder bar sample.

Table 1
WD-XRF result (weight %) on the Sn-3.0Ag-0.5Cu, (b) Sn-0.7Cu
and (c¢) Sn-0.3Ag-0.5Cu solder bar samples

Sn-3.0Ag-0.5Cu Sn-0.7Cu Sn-0.3Ag-0.5Cu

Sn 95.900 99.100 99.100

Ag 3.110 - 0.258

Cu 0.541 0.588 0.456

Si 0.308 0.261 0.166

P 0.030 0.018 0.012

Mg - 0.033 -

Sr - - 0.008

Pb 0.111 - -

Total 100.00 100.00 100.00

4.0wt% Ag 23°] 2 7%, 10 um Z=e] Zst =4
(primary phase) e-Ag;Sn *J2] XS (crystallization)Z <!
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2 Sn-Ag gEF Al Hlg S vERAIT gEA
ATHle, 17].
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Sn-AgZl EUE 0.04 % olste] Ag7t e A &
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Ble] ¢ A2 Sn-Pbolld #AEH= FF FHE HolA|

o, SIS wWeh AR =9, 29y 3 F
of W7 B De) Awt B WAEEs} W o
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J43HA Hrt Sn-3.5Ag 32 =S Snoll 7]
uf#oll B-SnollA] & = A= whisker growth7} dojit
= 7d%o] vk & 239 79 Sn-3.5Ag-0.5Cu®} Sn-
0.7Cu ¥ Sn-0.3Ag-0.5Cu= A PIHZAS HIo
L, 53] mAlgk AgSn el ulZel] CuSny S15HE©]
ZA5aL B-Sn Ae] Zolx Sn-3.5Ag 294 FEFHT}
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Electron Image 5

Fig. 4. FE-SEM (BSD) image of the Sn-3.0Ag-0.5Cu solder

bar sample.

Table 2

EDS results (wt%) of the spots in Fig. 4
Elements (@) (b) ()
(0] 0.84 0.44 0.41
Cu 0.37 0 18.21
Ag 1.14 26.77 0.12
Sn 97.65 72.80 81.26
Total 100.00 100.00 100.00

FEAES] AR Apold] wef HE zlolg ERIF
T AT Fig. 404 Wxxlold] w2 = 72| 2
olF I fJste] 7} e disted EDS w4
Fol 55 RS BASIeH 2 A= Table 201
UERARITE. Table 2914 &1& <= 31%ol, FE-SEM
Azle] 3R] HEEAS $F A3, Sn, Ag, Cu 2 O
9] ABzjol7} Z& s = YT Fig. 4N 7V
B B8-S AL e (a) o St
Sn 02 o]Fojx 9eH Sn, Ag @ Cue] AEH|7t
Sn-3.0Ag-0.5Cu ETjut AlEe] xRl 4ol FARITH
. Fig. 49] (b) F52 Aget Sne AEHIZ}F A9 3:19]
Fig. 3. Optical microscope pictures of (a) Sn-3.0Ag-0.5Cu, (b) Tk AIE BT 9lom Cu IS 1 atomic%
Sn-0.7Cu and (c) Sn-O.3Ag—Q.5Cu solder bar sample. The scale v|9ko|dth. uwlbA o]#3 EDS AHE £l Sn-3.0Ag-
bar is 100 pum. 0.5Cu STHR= B-Sn + s-Ag,Sn + 6-Cu Sn 2 0] 7017
US ERIT & Ao, oj2fdt EDS 3= XRD
2] eke 7AekS Holt) Fig. 3914+ B-Sn, e-Ag,Sn, 43} AA|sh= Aot}
N-CuSn; ZAES Bl 83 = gier}, Sn-0.7Cu
2 Sn-0.3Ag-0.5Cu AF9] F3Av|E ARleA = t&

AREC] EAEE AT 5 AT 4.8 B

Fig. 4= FE-SEM #H]|2] BSD(back scattering detector)
£ o]g3le] #FS Sn-3.0Ag-0.5Cu ET v} AFe] W] Sn-3.0Ag-0.5Cu, Sn-0.7Cu 2 Sn-0.3Ag-0.5Cu(weight%)
AFEE BoFAL vk Fig. 4904 1S = %ol A9 FIEH AESS H3HeE AlxsT B-Sn
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ol F83 AR delINaL, 22Md(secondary phase)S =
AgiSn ¥ CuSny; Ao Yehar Sllem, olzst
A= 71 #@3E Sn-Ag-Cu F=AI0A L] 7|EAF
Aol XA WD-XRF 1418 53519 ZARSE Sn-
3.0Ag-0.5Cu, Sn-0.7Cu ¥ Sn-0.3Ag-0.5Cu &UTjn} Al
29 R BaE Y Ay FERFEA Hrl
gk 233 FARE 235 B0tk EDS 2= F9
o] Sn-3.0Ag-0.5Cu £UH= B-Sn +&-Ag;Sn +n-Cu,Sny
2 o]RofA S AT F UeH, o]yg EDS

A= XRD 43 dAsk= Zfolrt.
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