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A Crystal Plasticity Approach on Early Fatigue Damage in Lead-Free Solder
Tomohiro SUZUKI, Aya TSUJI, Daigo SETOYAMA, Hideaki IKEHATA,
Naoyuki NAGASAKO, Masahiko YAMANAKA and Junji TANAKA

1 # El

HEIETINESE, Z<OBFVAT LAR#E#HEILTY
L7, BT HI# % 5 ECU(Electronic Control Unit)0D#&
BAR—ADBRE LR DHENH Y, ECU O/NYLRE
FNTWS. BEED ECUIKHAWB IC Ry r—Y L L
TIX%E, QFP(Quad Flat Package) & FEIZN 5, SiF v
NoU—FmFEROHB LNy r—URERZHAND
NTELR, ZOV— FREFITHEYA 7 VBT 5B
REDOEIZ L DEIENTH LT, BUGHEBIT 5%
Bla Rl LTz, —7F, #HEFH% Tl BGA(Ball Grid
Array)=® WLCSP(Wafer Level Chip Size Package)iZ & - T
INEUESER STV D, QFP 38 L T8 WLCSP DHERK
% Fig.1 IZ7R7T. BGA X° WLCSP D4, BySH & iEm
TOMEDEL RDOT, FAFEERIE SN D%
B LROTHIIEEIC D,

EBi, BEMENLIIAEDOHRT Y —EXED LR
TWa. LL, a7 UV —AZREROHIIAE L]
N TEHD Sn OFRBFEOHEL K& {FiT, Fy
XD ENREL DD, ZOZ L, BERRESDRN
NESEIZBWTHETHS V. T4bb, BGA ®
WLCSP & W o 7eUMESE TOS 7 U —IZA T DHEm
FHENZBNTEE, FRHBEOH LB RELRBELRS.

F T, AT, EFHBEOMEULICERT 58/
FATEEESOFEMIC D& OHE(L, FHTRRERN

Conventional IC Compact IC
“QFP” “WLCSP”
Sichp Resin ~~  Sichip
Cross - "
section
view
Solder ball
Packaging area
Top
view
Chipsize
Packaging
area/ 10 1
Chip size

Fig.1 A comparison of packaging area.
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Fig.2 Schematic of slip plane, slip direction, crystal
orientation in the specimen and stress axis.
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Fig.3 Crystal orientations of a lead-free solder specimen
for fatigue test by EBSD.
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Fig.4 Examples of cycles to damage of crystal on
specimen, and corresponding crystal orientations

by EBSD.
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Fig.5 Relationship between Schmid factor and cycles to
crystal damage.
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