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Abstract In the past few years, Sn-3.0Ag-0.5Cu (weight%) solder composition has been a representative material to
electronic industries as a replacement of Pb-base solder alloy. Therefore, extensive studies on process and/or reliability
related with the composition have been reported. However, recent rapid rise in Ag price has demanded solder compositions
of low Ag content. In this study, Sn-3.0Ag-0.5Cu solder bar sample was fabricated by melting of Sn, Ag and Cu metal
powders. Crystal structure and element concentration were analyzed by XRD, optical microscope, FE-SEM and EDS. The
Sn-3.0Ag-0.5Cu solder sample was composed of B-Sn, e-Ag;Sn and 1-Cu,Sns phases.
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Fig. 1. Sn-3.0Ag-0.5Cu (weight%) solder bar sample.

B-8A| 23 Sn-3.0Ag-0.5Cu MES HAFaL ok

3. 8% 3 nE

Ao 2 Sn-Ag FEAE FFHA 343 (eutectic
compositiony 7FA|aL Qom, FAZXYL Sn-3.5Ag
(Sn-3.8at%Ag), 3ALEE 221°CE YeRITth. Sn-Ag
=9 74, Sn-Pb FEollA T A s IEEE
THE A= 29 Sn 94 Fol Ag €27 AL 2
|HA feth AEiEelA UER viel Flo] At
T2 B-Sn ¥ e-Ag,SFoE FAET Sn-Pb &
o] el FZ(lamella structure)?h= 2] e-Ag,Sn
e B-Sn S tEY2E A - (fabric type)S
2 qkElo] flom, I AYPAR] 23 e-Ag St ¢F
A SGERE g Jom, i AT LA
ek 23k (coarse)=A] €271 witol| Sn-3.5Ag &
2 W o] gsaithar & 4 Sk B3k o] gk 1 um
ol3te] mMIg B4t e-Ag, St o= Qg LMY
3} 7H(dispersed strengthen effect)2 13l 71414 7=
7F 383730 3.5 wi%AgdllAl 7Y Hold Ae=m &
24 ot I (hypereutetic) 24391 4.0 wt%Ag =
del = 739, 10 um BE8] gk 273 (primary phase)
e-Ag,Sde] AZ(crystallization)Z &, tha 71414
Zee At BuE 12, 13].

Sn-Ag-Cu Fa7e AAZ R FFF=o=2H A
S FL ATk 2 winp AR tigh olsirt 2w
A t2A T o] FH AFAde] WEW Sn-3.6Ag-
0.7Cu o] 2oz dex Joh[11-13]. =, 2=
o] 5351t EatsHl elsisle] HA A9 Qo] t=
ARE, dEeo] FHFER Sn-3.0Ag-0.5Cu T=ol Ag T
frdo] &= 24 A8E e 2 e-Ag,Sn
Aol IS YT 7 Ue 2HeE Asithar o4
A QItH14]. Sn-Ag FEIHE G e-AgSnd o]¢d=
uge]l Cu 7t &8l n-CugSnsdel AETH15].
olglgt == SisA= 4 B-Sn— B-Snte-
Ag;Sn — B-Sn + &-Ag,Sn + n-CuSn; o2 AHZHr}
=& AR SHAA HH Sn-Ag a3 AR
ZAEARS YERWZ] diEel Sn-Ag-Cu F=¢ 17
T % AAES Sn-Ag FEH A HIS=T ks vER
o d#HA AoH16, 17]. Fig. 2& #A%3F Sn-3.0Ag-
0.5Cu(weight%) £t} AEe] XRD #4435 Ho
F3L Aok Fig. 20014 &1 & Q%o B-Sn o] F
83 ARNY-S HoAFaL 9lom, 22 (secondary phase)
©F AgSn % Cu,Sn, 2787do] Yehtar glom, o]y
st A= A7lelA AWt Sn-Ag-Cu F=Alelxe] 7]
SATA T} I3t

K



96 Jung-I1 Lee, Ho Jun Lee, Yo Han Yoon, Ju Yeon Lee, Hyun Su Cho, Hyun Cho and Jeong Ho Ryu

—
= ® Sn
= A AgiSn
@
VCIJGSﬂj
— )
s § = &
o, - ° ©
v A"Ah - J
®
A o
WJV-‘-LJ‘ l _j.l A i_. N rJ
B R AN LA N RN R n R RN RN R RN AR Rl R R ANRAARIRARERARRE R

20 25 30 35 40 45 50
20

Fig. 2. XRD patterns of the Sn-3.0Ag-0.5Cu solder bar sample.
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Fig. 3. Optical microscope pictures of Sn-3.0Ag-0.5Cu (weight%) solder bar sample after acid treatment for (a) 10, (b) 20 and
(c) 30 seconds. The scale bar is 20 pum.
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Fig. 4. FE-SEM and EDS results of Sn-3.0Ag-0.5Cu (weight%) solder bar sample.
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Fig. 5. FE-SEM and EDS mapping results of Sn-3.0Ag-0.5Cu solder bar sample. Sn, Cu and Ag are presented by cyan, red and
green, respectively.
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