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A Study on Wetting, Interfacial Reaction and Mechanical Properties
between Sn-Bi-Ag System Solders and Cu Substrate

Youn-Jong Seo*, Kyung-Ku Lee™™ and Doh-Jae Lee

Abstract

Solderability, interfacial reaction and mechanical properties of joint between Sn-Bi-Ag base solder and Cu-substrate
were studied. Solders were subjected to aging treatments to see the change of mechanical properties for up to 30 days at
100°C, and then also examined the changes of microstructure and morphology of interfacial compound. Sn-Bi-Ag base
solder showed about double tensile strength comparing to Pb-Sn eutectic solder. Addition of 0.7wt%Al in the Sn-Bi-Ag
alloy increase spread area on Cu substrate under R-flux and helps to reduce the growth of intermetallic compound during
heat-treatment. According to the aging experiments of Cu/solder joint, interfacial intermetallic compound layer was
exhibited a parabolic growth to aging time. The result of EDS, it is supposed that the soldered interfacial zone was.
composed of CuSns,. (Received October 30, 1996)

LM E 3 o] B4 B¢ 4% 4 9 Wl o]
2hu @ 4 Aok A7 ol FHEA e W

W AR AF Alx gAelA A FES A o HE A2 Sn-Bif2], Sn-Ag[3] % Sn-In[4}5-2] ¥
718 AEE Foisia 2RHoR AAe qgE A A Al 39 AR Wae viA 24
Sk ghaolw, ®A) AAp AbdollA 7h de] Abgst 2§, 248 sk A 7R R sll
A 9l W2 60Sn-40PbAl|e}H1]. 60Sn-40PbA & o, 53U HSE AL P 24 A= W
wol Adew e ARgE e ol Cuwrlastel A vt AlsE 2 gl

SA(wettability] E3 E2A, Z1AH ol £ B ATlNE A Tulole] BEF Sl

wok ohe} m Y e $HASFOE AU Qo] H9lel Bof oAl wh AMIAl SnBiagA W B

A7} 2E) 2448 B7)7 (packaging) = ol go] & Aste] Si Al Ine] Aol W& W) w4 x
Fsalr) dgolet 2zl HE A gule) wols A W e DRskch AzD Aol dd 54

3}, 233}, Bakste] AR A F-Fo] o A #H Al 22 (area of spread test) S 2 A3} 11,
= e gAge] UFeA Hglon, ol B4 A AE Belo] Wist Aluzel SAH 4R E,

e Wi swate] 2258 e 7|18 A% SEM, EDXEAL E3lo AW S4S Frbskdch

2 AL2A)e] 7 3t(thermal fatigue & corrosion)@} 7]

A&t S 392 FPbyell 23 373 o Soew 2, Al diY

27 g & 5 3o, A FAEs do] £

HA| oL AWzt SMT(surface mount technology)”| slgo s ALRE Cudte £ 99.7%2] HAL =

r_{

r[o ) mlo

Aot F43-3 7 (Dept. of Metallurgical Engineering, Chonnam National University)
¥ A A Y F 471 A (Kwangju Chonnam Regional Small and Medium Business office)
] A E . Al A F4538 3 (Dept. of Iron & Metallurgical Engineering, Hanlyo Sanup University)

(29)



— 246 -

Sn-Bi-Agdl W Cuzl@stel B4, AW B 4 JAH YAl VY AF-HEF

o] AT - o|=A)

T 24 10X 10X 0.8 mm(7} 2 X A & X F4))2] =7]
2 AMEg.en, ddnkg 3l RHE AR
715 Ewe) 43l H2L 10% H,S0, £l3d4] A
Z)8lo] Al A ). AAvkE 1A o Cud-g Al X
7d%-oll+= H,0, 1.6 mol, H,SO, 1.7 mol, H,O 5 mol$&
Hof| Cugts 5E7 FRIFLBA AlZ A ollA] A
g Cutt 9| gfd 23 2 mio ¥ad B4F
& Az,

Wdo 2 AH8E FE 90Sn-6.9Bi-3.1Ag(wt%)7)]
FA o2 Yo &35 Hedl 59 YA ¢ =A
olrf, wWhte] mA 232 fA ¥ 7AA A A
9)5}ed 0.1Si, 0.7Al, 2In-g ZH7+ Arlatdc). Yl g o
2 ARE 9y g2 o) 99.9%0)14el ZHzte]

28 A FANZ Bsje] of2E 2917] Fol

Cu-plate

]

‘ smm
2mm
Solder

Fig. 1. The shape of tensile specimen for joint strength test.
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Fig. 3. The solderability expressed as area of spread after
10%H,SO, and R-flux treatment on Cu plate.
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Fig. 4. The solderability expressed as area of spread after
10%H,S0O, and RMA-flux treatment on Cu plate.
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Fig. 6. The relation of spread area and contact angle of 90Sn-
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