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ABSTRACT

In this paper, we have constructed an expert system for semiconductor chip encapsulation which
combines a knowledge-based system with CAE software. The knowledge-base module includes heuristic
and pre-analysis knowledge for evaluation and redesign. Evaluation of the initial design and generation of
redesign recommendations can be developed from the rules as applied to a given chip package. The CAE
programs can be used for simulating the filling and packing stage of encapsulation process. The expert
system is a new tool which enables package design or process conditions with high yields and high

productivity.
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IF: Molding compound is Nitto  Denko
[MP-180] and Wire type is [SPM1] and Wire
sweep is bigger than [10 percent]

THEN: Wire sweep problem is possible
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IF: The machine capacity is [p*Q] and The
required pressure for the cavity filling is higher
than [p]
THEN: Short shot is possible
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IF: The required pressure [pl is smaller than the
saturation pressure [ps] of the given molding
compound

THEN: Void problem is possible
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IF: Wire sweep problem is possible

THEN: Increase the filling time as suggested by
the expert system’s heuristic scheme or Increase
the mold temperat ture as suggested by the
expert system’s heuristic scheme or Apply the
optimal ram velocity profile as suggested by the
expert system’s heuristic scheme or Apply runner
balancing
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IF: The required pressure [p] is smaller than the
saturation pressure [ps] of the given molding
compound and The required pressure [p] is
smaller than the allowable maximum pressure
[pmax]

THEN: Increase the pressure
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Table 1. Resulting Maximum Wire-Deflection Values
‘or Original and Revised Process Conditions.

t Expert Design System

Knowledge-Base .

Flow Simulation Selection
(PACK3DM2) - Wire Selection.
- Evaluation of Wire Sweep,
Structural Short Shot and Vo;d_S.
Analysis - Generation of Redesign
Recommendations
(ABAQUS) (CLIPS)

Fig. 1. A Framework of Knowledge-based Synthesis
System for Chip Encapsulation.

Choice of
Process

Fill Mold T. | Wire

Time(s) | ©C) | Deflection(m)
Criginal 12 180 242¢4
Redesign 1 19 180 1.11e4
Reesign 2 12 189 1.78e-4
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“Selection of
Molding
Compound

Selection of
Wire Type

1 Simutation of |-
4 Chip B
1 Encapsulation|:
1 Process B
1(PACK3DM2) [

Interface
1 Program

1 Analysis of
{ Molding
1 Problem

Evaluation of
Wire Sweep,
Short Shot, and
Voids (Based on
Design Rules and

1Molding Defect:
{Evaluation by [:
{Knowledge
‘Module

Fig. 2. Flow Chart of Knowledge-based Synthesis
System for Chip Encapsulation.
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Fig. 3. (a) Top View of the Wirebond Configuration

with the Corresponding Resolved Forces and Moments;

(b) Side View of the Wirebond Loaded by the Flow-
Induced Force P. (From Reference 4).
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Fig. 4. Representative ram velocity profile.
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Fig. 6. (a) Temperature and (b) velocity change at the
central point in cavity 1.



