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Void Growth Analysis of Flip-Chip Solder Joint by Using Electromigration Failure Simulation and Synchro-
tron Radiation X-Ray Microtomography

Hisashi TANIE*, Shinichi FUJIWARA**, Nobuhiko CHIWATA ***, Masaru FUJTYOSHI****,
Hiroshi SHINTANTI*, and Yu HARUBEPPU*

* MRaCE R F LB ERT HNTRZET (T 312-0034 IRV O 72 B 72 2ol 1832-2)

o BRI HNTRIWEITRARIZE T (T 244-0817 W4 1R RRIE T T 5 IX 75 T 292)

wax AL GRHRA SR v 2 — (T105-8614  HLTASUERK T 1-2-1)

weior (NIRRT (T 692-8601 AR ZR T2k IT 2107-2)
*Hitachi Research Laboratory, Hitachi, Ltd. (832-2 Horiguchi, Hitachinaka-shi, Ibaraki 312-0034)
**Yokohama Research Laboratory, Hitachi, Ltd. (292 Yoshida, Totsuka-ku, Yokohama-shi, Kanagawa 244-0817)
#% % Corporate Development Center, Hitachi Metals, Ltd. (1-2-1 Shibaura, Minato-ku, Tokyo 105-8614)
# % x Yasugi Works, Hitachi Metals, Ltd. (2107-2 Yasugi, Yasugi-shi, Shimane 692-8601)

BE R, BARESIBOMMIIc 75T, BARERTTOTL Y Faed 2L — a YHBELL Tv 2, AT
13, Atomic Flux Divergence (AFD) {£E% K1, Wiz 7 Vv 7'F v TRALERG T L2 a4 ZL—va vick->THEL S
AA FORERILURGEN 2 FT 2 THEZHR L. MRTERZRBALR—UAY 7 Cua 7IEARR— Ny 702 i
DEHFHBEDIH T L2 Fu<A 2V — 3 YEHINCEM L, Caa 7 AR R— Ay IHREEMTHL ey, ZoEHMEX
H=ZLEWLPIC LT, S5, HmOIH Y BEDEXRCTRB L Ve R4 FIBIROBISIC & > T, BRTE TR i
Wi R IRER e L~ T 2 v 2R L T2,

Abstract

Recently, the problem of electromigration failure in flip-chip solder joints has become a critical issue
because of miniaturization of the solder joint structure. In this paper, we report on a newly developed
method of predicting the electromigration failure of a solder joint. This method was based on the
atomic flux divergence (AFD) method and could predict the behaviors of voids and hillock growth in a
micro solder joint. We compared the electromigration failure lives of two solder joint structures using
our method. One structure was a conventional solder ball joint and another was a Cu-cored solder ball
joint. We found that the Cu-cored solder ball joint had a longer life because crack growth near the
center of the Cu-cored joint was prevented because of its geometric feature. Moreover, we measured the
failure lives and observed void shapes using synchrotron radiation X-ray microtomography.
Accordingly, we could find that the results predicted by our method corresponded to actual results.
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