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Development of the Embedded LSI Technology in PALAP™
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We are developing the embedded LSI technology in PALAP™%*; a PWB developed by DENSO CORP; made from
multiple patterned thermoplastic resin films and fabricated using a one-time hot press process.

To understand the behavior of the resin, via, copper land, LSI, etc. during the press process, a new strong coupling
analysis system was developed

Using this system, we analyzed the velocity of resin around the LSI, when embedding the LSI. As a result, it was
found that the resin under the LSI flowed toward the clearance, and the velocity sharply increased at the peripheral
of the LSI.

The via under the LSI moved radially from the LSI central part according to the velocity distribution.

The relationship between the LSI bump and the via where the clearances are different from each other at the left
and right of the LSI is irrelevant, because the LSI moves with the resin at the same timing and velocity.

* PAtterened prepreg LAy-up Process
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Fig. 2 PALAP process flow
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Fig. 3 Cross sectional view of LSI-embedded PALAP
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Fig. 4 Schematic illustrations of PALAP pressing
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D : Diffusion matrix, C : Gradient matrix

K : Stiffness matrix, Q : Heat source vector

v : Flow velocity vector, p : Pressure, F : Fluid force
T : Temperature, u : Displacement vector

Fig. 5 The algorithm of flow/structural analysis systems
(a) Weak coupling (b) Strong coupling
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Fig. 6 Schematic illustration of the analysis model
Condition 1 : A=B =0.05mm
Condition 2 : A = 0.02mm B = 0.08mm
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Fig. 7 X-ray images of the bump and via and the cross
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Fig. 8 Calculated results of the velocity of resin during

press process
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Fig. 9 Calculated results of the velocity of resin against
X atstep 5
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Fig. 10 Results of the displacement from the beginning
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Fig. 11 Calculated results of the velocity of resin during
press process
(a) Velocity vs. steps in various positions
(b) Contour images of velocity at step 5 and 13
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