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Fig. 1 Two-dimensional {lip-chip package model with

no4low underfill
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Table 1 Key sizes of flip—chip with no—flow underfill

Yoy 6. 30mm X 6. 30mm X 0. 60mm
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UBM JiLJ% 35um
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Table 2 Mechanical properties of flip-chip package
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Fig.2 2D finite element mesh of flip chip package with no-flow underfill (a) and local refined mesh enlarged
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and the case with conventional capillaryflow under—

fill at 20°C
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of no{flow underfill on the die cracking
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Table 3 J integral and SIF of die cracking with dif-

ferent properties of underfill material
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Table 4 ERR with different locations of solder balls

4.4

for the package with no-flow underfill and with capil-

lary~flow underfill
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case 1"+ 77,27+ 7% and 3* + 7° (- 55°C)
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Die Cracking of Flip-Chip with No-Flow Underfill

Cai Xia, Huang Weidong, Xu Bulu and Cheng Zhaonian

( Daimler Chrysler SIM Laboratory, Shanghai Institute of Microsystem and [nf ormation T echnology .

The Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: T he die cracking with noflow underfill is analyzed and compared with the case for conventional capillaryflow un-
derfill. The fracture mechanics and finite element method are applied to the die cracking analysis of flip—chip assembly with no-
flow underfill. T he pre-crack is assumed at the center on the backside of the die in this simulation. The J integral is used to
calculate fracture parameters, including energy release rate & and stress intensity factor K. The variation of fracture parame-
ters with pre-crack lengths are simulated, and the eritical length is about 12um for the assembly with no-flow underfill and
20um for the package with capillary-flow underfill at 20°C. The simulation results indicated that the die cracking is dependent
on the Young’s modulus and CTE of the underfill materials. but hardly on the underfill fillet. An interesting result from the
case study of simulations is that the solder ball array and the ball locations would influence the warpage of packaging assembly

and the die cracking.
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