Journal of the Microelectronics & Packaging Society
Vol. 6, No. 3. p9-13. 1999.

oE2 ST BGA £08 540 A= g

sEE, uxg”, dNE, gEAT
READEEEREEL

“AgtstE AR YR

Effect of Reflow Variables on the Characteristic
of BGA Soldering

Hyun-Joo Han', Jae-Yong Park”. Jae-Pil Jung’, Choon-Sik Kang'

‘Department of Materials Science and Engineering, University of Seoul
"School of Materials Science and Enginecring, Seoul National University

(199949 79 149 5. 19999 849 4% AAE)

2 & R ALME 4 olHdNY A BE Sn-3.5Ag £ Sn-37Pb FH ¢ B Auw/Ni/Cu 71% Alole] o}
2 B4 nHsge, dA4 F&EE Sz oy Fuid AAssld, H3 £vly 259 conveyor £58 WA
® gAHoFANMY FAADE &Yt dotzA YR AU AUy Wele NisSne FETHFEC) PYA4HUD,
Cu-SnAl #$¥EL BasA g4sdth Nido] Cud &4t g¥oz gsidct A1 €dd 22/ S7¢d 0 F&La¢E
Zo| A7 A3 2. 2m7tA AR 24Ye AL wEYdA AFo) o AL BEG Yoz WA o, FEHe
vl 4 7€ Sn-3.5Ag% Sn-37Pbs} FHF =z 2 o] 4Pl wte} st

Abstract © In this study, Metallugical properties between Sn-3.5Ag. Sn-37Pb eutectic solders and Au/Ni/Cu
substrate according to time span above the melting point were investigated. A conventional reflow soldering
machine were used for this study and time span above the melting point was determincd by changing peak
soldering temperature and conveyor speed. As results, scallop type intermetallic compounds of NisSns were
formed at joint interface and no Cu-Sn compounds were found at all: Ni layer performed as a barrier for Cu
diffusion. As the peak soldering temperature increased, thickness of the intermetallic compound layer
increased: maximum thickness of the scallop-layer was 2.2/m. The shape of scallops were transformed from
hemi-sphere type to elliptical shape with smaller size. Micro-hardness of the solder joint decreased as the
eutectic structure of Sn-3.5Ag and 8Sn-37Pb increased.
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Fig.1. Shape and dimension of BGA
substrate and solder ball for the
experiment.
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Table 1. Experimental values for the reflow

soldering

peak . .
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temperature speed |above m.p rate
oy 7| tm/min) | (sec) | (T/sec)
250 0.7 73 1.07
290 0.4 140 1.13
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Fig.2. Schematic diagram of reflow soldering machine.
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Fig. 3. Heating curves of reflow soldering
for the experiment -(a) 250°C-0.7
m/min, (b) 280°C-0.4m/min.
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Fig.4. Height(a) and width(b) of Sn-3.5Ag.
Sn-37Pb solder balls at 250°C
-0.7m/min, 280°C-0.4m/min.
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Fig. 5. SEM micrographs of Sn-3.5Ag solder
reflowed at 250°C-0.7m/min(left) and
290°C-0.4m/min(right). The upper
photographs are not aged. and the
lower ones are aged at 100°C for 600
hours.
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Fig.6. SEM micrographs of the soldered
joints using Sn-3.5Ag. which are
reflowed at 250°C-0.7m/min(left) and
290°C-0.4m/min(right). The upper
photographs are not aged and the
lower ones are of solder aged at 10
0°C for 600 hours.
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Fig. 7. EDX patterns of solderd joints aged
at 100°C for 600 hours.
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Fig. 9. Micro-Vickers hardness of Sn-3.5Ag
(a) and Sn-37Pb(b) solder balls

after reflow.
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