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Fig.1 Structure of a C4 package
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Fig.2 FEM mesh of the C4 package Fig.2 I'EM mesh of the local model
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Table 1 Elastic constants of FR-4

Temperature /K E:,E, /MPa E, /MPa
303 22400.0 1600.0
368 20700.0 1200.0

398 19 300.0 1000.0




538 il =4 # il 2002 F F 34 H

Vys 53314 0.02, 0.143 F1 0.143. | F3CHRH TR LK) FR-4 i) CTE M%E MMz 7, 7
iR, AR T 4 4RRK CTE H (3% 2) #177HE, BitRS RS LR BN —
CTE HARNRFHERL, HEIRERA MBS, ARSI

#*2 BAEEADAS FR-4 Bifp 4 4 CTE &
Table 2 Four cases of CTEs of FR-4 employed in the global model

Case Casel Case2 Case3 Case4
CTE of FR-4 in X-Z plane (x107%/°C) 16 16 15 14
CTE of FR-4 out of X-Z plane (x107%/°C) 35 65 65 65
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(a) U-field (X direction) (b) V-field (Y direction)
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Fig.4 Displacement contours at the end of thermal loading from experiment and FEM
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Table 3 Comparison of U, V-displacements at F' between FEM and

moiré test at 665min (O is selected as reference point)

Case Direction FEA(pm) Test(pm) Error(%)
Casel X 5.47 4.80 13.95
Y 9.35 10.842 -13.76
Case2 X 5.26 4.80 9.58 Y4 »
Y 12.82 10.842 18.24 %L.
Case3 X 5.05 4.80 5.21 s <
Y 12.34 10.842 13.82
Case4 X 4.84 4.80 0.03
Y 11.85 10.842 9.30
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Fig.5 Distribution of PEEQ in the corner ball
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THERMAL STRAIN ANALYSTIS OF A FLIP-CHIP PACKAGE BY A
MODIFIED HYBRID METHOD Y

Wang Haiying Bal Yilong
(LNM, nstitute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Wang Jianjun Zou Daqing Liu Sheng
(Department of Mechanical Engineering, Wayne State Unwversity Detroit, MI148202, U.S.A.)

Abstract For the reliability analysis of electronic packages, strains in very localized areas, such as
an interconnection or a corner, need to be determined. In this paper, a modified hybrid method of
global/local modeling and real time moiré interferometry is presented. In this method, a simplified,
coarsely meshed global model is developed to get rough information about the deformation of the
microelectronic package. In order to make sure the global model has been reasonably simplified and
the material properties are properly chosen, an experimental technique (e.g. moiré interferometry)
is used to verify the results of global model. A local FEM model is built to calculate the local
strain/stress distribution in a critical location. The boundary conditions of the local FEM model
come from simulation results of the verified global model. The verification of global model ensures
the accuracy of the results from local model. As a demonstration, the thermal strain of a flip-chip
package is studied with this method. Results show that this method can produce an accurate
and reliable result of stress-strain distribution, especially in very localized areas of microelectronic

packaging.
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