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Research of Optimum Reflow Process Condition for 0402 Electric Parts
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Abstract

Reflow process conditions were investigated for 0402 electric parts with Sn-3.0Ag-0.5Cu solders. Circle hole
shape metal mask with 100 m thickness showed excellent printability. Self alignment abilities were 71%
for 1005 chips, 52% for 0603 chips, and 3% for 0402 chips. Average joining strengths were 1990 gf for
1005 chips, 867 gf for 0603 chips, and 525 gf for 0402 chips. As mis-mounting angle increased, joining
strength decreased. Considering self-alignment ability, mounting angle had to be under 5° and contact area
of the chips had to be over 40% for Pb-free soldering process for 0402 chips.
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Fig. 1 Test board & Solder cream
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. Positive |Ramp time .
A |02 023|014 0.6 |Maximum strength Positive| . dient | (150.0- | Peak | A [Nesative
Probe |Gradient] " 200 d°C) ) |T(c) Gradient]
B |018]018|0.14| 05 (C/sec.)|, ™me : (C/sec.)
Reduce of H, fillet (mm:ss.t)| (mm:ss.t)
¢ 0.18 |0.155] 0.14 | 0.45 #1(C)! 2.79 | 01:33.0 | 01:57.0 |241.5 -1.81
Fig. 2 Test board design in this work #2200 271 | 01:24.0 | 01:51.0 |239.5 -2.07
/\]—%—‘5‘]—93‘1‘4-‘ we wpaz Xﬂ@—“_—’_— SUS304 7(}_%0131 = #3(C)} 3.97 | 01:30.0 | 01:49.0 {239.0 e -2.22
7AE 100mE ALstith POB €48 sze dAE #4(C)| 2.92 | 01:24.0 | 01:35.0 |236.0 -1.38
Fig. 28} o] A4 AW L B3l &ua) = 29 & [#5(0)] 2.95 | 01:37.0 | 01:56.0 |240.5 -2.09
w7 9481 Bridge, TombstoneSs ZAEe #6(T)| 3.26 | 01:26.0 | 01:55.0 {241.5 -1.76
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Table 1 Condition of chip mounter and Printe

Screen Print speed 20mm/sec
printer Force control 8kgy
Chip Pick up delay 50msec
mounter Mount delay 20msec
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Fig. 3 Reflow temperature profile
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Fig. 4 Printability results with changing mask hole
size and shape
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Fig. 5 Self alignment ability with various chip
size and mounting angle

€ B8R 71 o 525g,018 5°, 10°, 20°, 30°0]
A 400g,, 248g,. 231g;. 202g;% 24%. 53%.
56%. 62%9) WEASE BTt

B8] 60%0°173(%F 315g,)9 HFAEE 714
A A%E A 7 e 9ol AREY Fig. 7

RERNEH: - BROBE5 274 F1%, 20094 28

0102
e 0603
20004 &, s 1005
18001
o S
\@ R e ——
= 14004
)
o 12004
o
5 10004
12
5 8004 \....‘_,
5 3 =
100] \\
200 / t ‘ i
I "
0 5 C T i

Fig. 6 Self alignment & shear strength by various
mounting angle
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Fig. 7 Soldering area and shear strength vs.
mounting angle
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Fig. 8 Micrographs of 30° mis-alignment of 0402
chip
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Fig. 9 SEM of 0402 chip soldering interface: (a)
before thermal shock test and (b) after
the thermal shock test
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