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Design Analysis in a Cavity with Leadframe during
Semiconductor Chip Encapsulation,

Sejin Han*, Yong-Jeong Huh**

ABSTRACT

An Effort has been made to more accurately analyze the flow in the chip cavity. particularly to
model the flow through the openings in the leadframe and correctly treat the thermal boundary
condition at the leadframe. The theoretical analysis of the flow has been done by using the Hele-
Shaw approximation in each cavity separated by a leadframe. The cross—flow through the openings
in the leadframe has been incorporated into the Hele-Shaw formulation as a mass source term. The
temperature of the leadframe has been calculated based on energy balance in the leadframe. The
flow behavior in the leadframe has been verified experimentally. In the experiment, a transparent
mold and clear fluid have been used for flow visualization. Comparisons were made between the
calculation and experimental results which showed a good agreement.

Key Words : Chip Encapsulation Process(¥ €3 ¥%), Transfer Molding(EA~% 43), Flow
Visualization(#% 7A18), Cross-Flow(%3# £%)
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Fig. 1 Schematic diagram of flow in thin cavity.
Cn to the advancing melt front, C; to possi-
ble inserts in the mold and C, to the outer
boundary of cavity. The cavity is thin in
the Z direction with a gap thickness of 2h.
Here Z=0 corresponds to the mold wall and
z=2h corresponds to the leadframe.
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Fig. 5 Side-view of a rectangular cavity with
leadframe in the middle. Fluid is fed at
cavity 1 and some fluid flow through
leadframe to cavity 2.
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Fig. 6 Viscosity vs. shear rate of silicone oil(Dow-
Corning 200) at 22°C used in the
experiment,
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Fig. 9 (a)distance between melt fronts at cavity 1
and cavity 2, (b)pressure at two nodal
points in the entrance region(P1:node at
cavity 1, P2:node at cavity 2), (c)Cross-
flow rate from silicone oil.
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Table 1 Fitted parameters for the viscosity and
kinetics of MP190MEMC
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Fig. 12 Variation of leadframe temperature with

time when the mold temperature is 175°C.
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