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Abstract

Thermo-mechanical behavior of a ceramic ball grid array(CBGA) package assembly
and wire bond ball grid array(WB-PBGA) package assemblies are characterized by high
sensitive moiré interferometry. Moiré fringe patterns are recorded and analyzed at
various temperatures in a temperature cycle. Thermal-history dependent analyses of
global and local deformations are presented, and bending deformation(warpage) of the
package and shear strain in the rightmost solder ball are discussed. A significant
non-linear global behavior is documented due to stress relaxation at high temperature.
The locations of the critical solder ball in WB-PBGA package assemblies are
documented.

1. Introduction

BtE A @A) AlE M2 OE d9A3Ase eAASTE ZEe 98 X9 AsE FAH Q.
st ol Aol FFHo 2EWZL AW Azt AEE OE HER2 BESA Hel 1
Atololl A A& dg o] ASA Ao tFY HEA S FAHL GIFS wA H22, F
TH 582 o]0l YA E i & dlel 8 £ U

A7) =12l ARG HItE Y5te olAZA R ES X AlelEY =S ¥ ¥ BGA (ball
grid array) 71219 HZ Fool hdt AF[1,217F Fso] gttt oled AFME HNA H
22x9l HALE Aol wrE A1Y3lE ATC (accelerated thermal cycling) Al g o] 3
AJek. o] AgezREH AAHE HEFLYIees A7 AAY vugd FrE HA
AHEE F dov, sEd ol2E 7 H7A Mg EH-71AH Asde A A
goh wpeEbd, BhEs) 7R el AF8E By AFTS Hrhsvl M e A8E e
ol Hasir.

2 =R A= ceramic ball grid array(CBGA) 3§7129} wire bond ball grid array(WB-
PBGA) HANAE ddoz 3o, 3 Alo]E9 2xRslz A% E¥y AFo st Feddsn
AL FYPAE o] E st HAIZE Rotd HHAE ol&sle 7t 2EWANA BAREE
2 o3, 227 F9¥Y A% 2 &oiE(solder bal)e] WEE) tig A

| WA 257t w3 o, H71x FA F YA (warpage) &9
2 4932 vlAv, 3] CBGA #H7I1A & & 254 A3 vy dyg &

& AFHow +y5%h. WB-PBGA #H7A 9 A4+ &0 A28
Wy Aeg vludty] Y3y 37tA T/ AlHo uid) 4¥e FPsAh

)
4
oo )
o

wzo kol N
_O‘L
oL ol X W

o g
o
[ X

2w

—d
p

o
3
i

4
o,
of
o

ox X

2 Mo
2l

e g to £

kmoigl
o — e A

2 2 > o
i

M (g o

i

MO o

£

RPN}

U eon
o)
X

2. Experimantal Procedure
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Fig. 3 Schematic diagram of specimen geometry of sectioned WB-PBGA package assembly
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3. Results and Discussion
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Fig. 9 Bending displacements distributions along the middle line of the packages
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Fig. 10 Average effective strain of solder balls of WB-PBGA package assemblies
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4. Conclusions

F =adAde Rotdl BHAHAE o€t CBGA #7129 WB-PBGA #7129 o &%3}d]

G WEAES AT o8 Fokel theF e 2RL VAT
(1) 714 AgAe 227} WststA s}7ixsh PCBS GBFAS Aol2 stel AAH F

dwsgo] LAY, oledd FTYNPE & LxolA BAGE 2Y QAR $ARGT 5]
398 Mae w

(2) 75T ol w2
5} ol e
!

£H2e CBGAY 2% 7H3 wa% &H2o2ls, WB-PBGA-FG
o 2 3 AAW w2 oly $TE, WB-PBGA-PS A4E sled 97 duze) 21w
£02, 283 WB-PBGA-P/CSl Z9& H3 7% 7bhe 9% $u2e dehrh

Acknowledgement
B =2 084G 200085 5A7[2AdFAIE AEuid $Hsx JAddHAARS
R05-2000-000-00304-0)2] A ¥& Wol =g o, olo FAA oej&A ZAl=dYt

References

[1]1 B. Han, "Recent Advancements of Moire and Microscopic MoiréInterferometry for Thermal
Deformation Analysis of Microelectrics Devices,” Experimental Mechanics, 38(4), 278(1998).

(2] #7219, Bontae Han, 2ol HdAE ol &3 WB-PBGA #71X9 2=¥3s 2 F33Fol
ek sy e riAst s =83 A, 26(7), 1302(2002)

32



