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Abstract

Recently European Council(EU) published
the RoHS(restriction of the use of certain
hazardous substances in electrical and
electronic equipment) which is prohibit the
use of Pb, Hg, Cd, Cr’®, PBB or PBDE in
the electrical and electronic equipments. So
EU member States shall ensure that, from 1
July 2006, new electrical and electronic
equipment put on the market does not
contain 6 hazardous substances. So many
kinds of projects is proceeding to ensure
the reliability of Pb-free electronics in the
worlds. Especially it is necessary to evaluate
of pb~free solder joints in electronics.
Therefore, on this paper, we compared with
solder joint strength of chip components,
respectively SnPb, Pb-free solder as follows
reliability test methods. We also measured the
shear strength of solder joint and also
compared the effects of environmental test
methods. In this results, we analyzed and
compared the shear strength variation as
follows solder materials and reliability test
conditions.
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2 Capacitor 1608 / Sn-37Pb(kgf) Capacitor 1608 / Sn-3.0Ag-0.5Cu(kgf)
TloNga | o zn =72 =73 Ngd | =31 =7 2 27 3
1 2928 2.363 2.356 2.766 2.072 2478 2.007 2.042
2 2.287 2.080 2.284 2.329 2.14 2.11 1.98 2.025
3 2735 2.424 2.449 2.071 2.127 1.895 2.557 2.631
4 2774 2.393 2.605 2.743 2.139 2415 1.962 2.303
5 3.096 2.245 3.991 2.563 2.039 2.15 2.238 2.368
6 2.392 2.631 2.636 247 2.01 2.865 2.27 2.196
7 2.422 2.141 3.605 2.257 1.862 2.339 2.663 2.311
8 2.374 - 3.951 2755 2223 2471 2.36 -
9 2.857 2.530 2553 1.905 2774 2416 2.7 2.835
10 2678 2.467 2.646 2.225 2.646 2.333 2.746 2744
11 2.446 2.518 2.675 2.832 2.487 2.672 2.583 2.663
12 3.007 2782 2.683 2432 2.85 2.548 2.994 2.447
13 3.408 2.658 2.904 2.599 2.904 2.655 2.858 2.633
14 2.871 2.447 2.872 2.216 2.549 2.739 2.402 2.566
15 2.463 2.521 - 2.124 2.86 27159 2.485 2.481
16 3.591 3.073 - 2.181 2.538 2.389 2.702 2.769
17 2532 2.196 2.562 2.025 2771 2702 2.382 2.838
18 1.994 2.109 2.778 2.551 2752 2941 2.819 3.345
19 3.436 3.431 2709 2.377 2.138 3617 2.883 2.6
20 2716 3.042 2334 2.821 2423 2611 2941 2.495
21 3.143 2.492 3.092 2.32 2.901 3.209 2972 2.129
22 3.944 2.713 2.900 2.831 2.891 2.55 3.61 2.698
23 3.474 2.629 2.544 2.239 2918 27772 2612 2.416
24 2377 2.400 1.987 253 2.948 2.966 26 1.922
oo 2.831 2.429 2.567 2.423 2.498 2.608 2.597 2.394
Wakg ~-14.22% -9.31% -14.40% 4.40% 3.94% ~4.18%
2w Inductor 2012 / Sn-37Pb(kgf) Inductor 2012 / Sn-3.0Ag-0.5Culkgf)
Al =71 Z71 2 z7 3 Az 271 Z7 2 z7 3
1 3.273 3.485 3.839 2.659 2.075 1.944 1.76 344
2 3.901 3.469 4.141 3.37 2.019 2.885 27168 2.607
3 4.008 3.247 4135 3.406 2.301 3.308 3.622 2235
4 3.592 3.347 3.691 3.409 2.043 3.373 3.387 3.616
5 294 2.835 4506 2.803 2.393 2.05 1.742 3.661
6 3.807 3.604 3.737 2.547 1.954 3.357 3.239 3.599
7 3.189 3.934 2.755 2.879 1.811 2737 2.969 2.319
8 3.178 2.622 3.521 4.228 3.068 2.905 - 2.882
3t 3.499 3.318 3.791 3.163 2.208 2.320 2436 3.045
W3} -& -5.16% 8.35% -9.60% 27.71% 10.32% 37.90%
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2z Resistor 1608 / Sn-37Pb Resistor 1608 /  Sn-3.0Ag-0.5Cu
Y NEd [ z=d1 | =32 =37 3 Ngd | =31 | zd2 | =43
1 2.947 3.137 2.647 2.694 2.554 1.897 2.967 2.028
2 3.277 2.616 2.511 2.395 2.253 2.385 2.842 2.476
3 2.84 2.753 3.409 2.398 2.201 2.134 2.492 2.515
4 2.711 2.576 2.908 2.353 2.181 2.152 2.768 2.048
5 2.49 2.64 2.754 2.831 2.391 1.768 2.305 2.478
6 2471 2.493 2.662 2.603 2.192 2.442 2.813 2.016
7 2.615 2492 2.615 2.449 2.228 1.954 2.29 2.315
8 2.863 3.029 2.212 2.77 2.224 2.413 2.996 2.187
1 2777 2717 2.715 2.562 2.278 2.143 2.684 2.258
W 3-& -2.15% -2.23% -7.75% -5.92% 17.83% -0.88%
<E 4> A dA2EH 2 ARAEY AENY AF AVREAD 27
an Resistor 1608 Capacitor 1608
- AEd Z73 4 ANEA 24 4
1 4.0580 1.9850 1.6740 1.5060
2 3.0980 4.0290 1.6810 2.1820
3 4.2160 1.4490 2.0920 1.4830
4 3.5280 3.6710 1.7250 1.7890
5 3.1120 3.3100 3.1760 1.5950
6 4.2270 2.9980 3.4510 1.8030
7 3.2150 2.4950 2.1350 2.4100
8 3.0920 3.3040 2.4710 2.0900
9 3.2890 3.0250 1.8250 2.9300
10 3.5090 3.4850 2.6570 25590
11 3.5850 3.3280 4.5980 2.5320
12 3.3210 3.1860 3.4140 2.3850
13 2.71820 2.5050 2.4900 1.5860
14 3.3300 2.5140 2.2270 2.4500
15 3.1200 2.2710 2.9760 3.1230
16 2.3500 3.6460 2.8710 2.1300
17 2.4900 2.6420 3.7080 2.5790
18 2.6600 2.5940 2.9340 2.1930
19 2.4540 2.7180 2.8610 2.0770
20 3.4140 2.7750 2.4670 2.1050
21 3.3900 3.1780 2.5310 2.3990
22 2.9060 2.4240 1.9420 1.7770
23 2.4600 2.4340 1.8540 1.7490
24 3.5360 3.3860 2.6510 1.8330
25 4.5830 2.8990 3.3130 2.1310
26 3.2220 3.4110 2.5960 2.0030
27 3.8980 3.6330 3.4290 2.1820
28 3.2800 3.3600 3.4990 2.0090
29 3.3530 3.1600 3.2200 2.0830
30 3.3560 2.9730 1.8910 2.7450
31 2.7390 3.1920 3.6230 1.5780
32 4.1790 3.2480 1.6760 3.0220
33 3.2170 2.8120 3.0900 1.9750
34 35720 3.1030 2.7450 3.6000
35 2.8230 3.9290 1.9950 2.6220
36 4.5300 2.7310 3.2070 1.8970
Ha 3.3305 2.9945 2.3035 1.8837
ik -10.09% -18.22%
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