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Reduction of Wire Sweep during Chip Encapsulation
by Runner Balancing and Ram Control

S. Han®, Y. J. Huh**

ABSTRACT

In this paper, methods to reduce wire sweep during the chip-encapsulation process have been studied.
Two methods have been tried for this purpose, namely runner balancing and ram velocity control. Runner
balancing has been achieved automatically by using a computer program. Ram-velocity control has been
achieved using empirical rules and results from a flow simulation of the encapsulation process. A mold
which has 12 cavities for chip has been used as a case study. The simulation results show that the wire
sweep obtained from the optimal process condition is about 1/5 of that from initial, unoptimized condition.
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Fig. 1 (A)Plan View of Pot, Runner and Cavity System Used
in the Encapsulation of a Semiconductor Chip and
(B) Chip and Lead-Frame Assembly(Numbers in the
Figure Denote Wire Number).
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Table 1 Fitted Parameters for the Viscosity of MP120M
EMC in Macosko's Model.
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Table 2 Values of the Parameters in Kamal's Equation
for the MP190M EMC.
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Table 3 Some Additional Properties of MP 190M EMC.

Density Specific Heat Thermal Total Heat of
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Fig. 2 Tensile Properties of 1.25-mil Diameter M3 Gold
Wire Made by Tanaka Inc.
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Melt-Front Location(A)At 5 Seconds for Original Mold
(B) At 10 Seconds for Original Mold

(C) At 5 Seconds for Runner Balancing 1

(D) At 10 Seconds for Runner Balancing 1

(E) At 5 Seconds for Runner Balancing 2

(F) At 10 Seconds for Runner Balancing 2,



AZAYEEE A A13R A12E (1996 129)

Table 4 Maximum and Minimum Hydraulic Diameter of

Gates Beforc and After Runner Balancing (mm).

Cavity 1 2 a 4 5 [
Qrigmal Mold (max) 4.3 4.21 4.21 4.21 4,21 4,21
{m) 1.32 1.32 1.32 1.32 132 1.32
RB1 (mix) 2.61 3.48 a0y | 472 4.89 5.07
(mim)} 1435 150 1.66 1.83 200 ) 218
RB2 (1nax) 1.74 214 | 2.62 3.50 5.16 347

{min) 1.32 | 1.32 1.32 132 | 132 132

(For RB1. the length of the gates are twice of ihe original gates.
RB1 stands for runner-balancing case 1. RB2 for nimner-balancing case 2.)
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AND Wire Sweep is not Allowable

THEN: Use Ram Velocity Control
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Fig. 6 Typical Velocity at a Point in the Cavity Where a
Wire is Located Before Ram Velocity Control.
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