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Multi-resolution Modeling Method for Semiconductor FAB Automated
Material Handling System

Kwanwoo Lee - Siyong Song - Sangchul Park'

In this study, we propose a multi-resolution modeling method for the automated material handling system in
semiconductor FABs. Discrete-event simulation is a crucial tool for experimenting and solving decision-making
problems in the semiconductor industry. However, when both the production and logistics systems of semiconductor
FABs are modeled together, simulation speed can become slow. To address this issue, we suggest a method that
uses high-resolution and low-resolution models simultaneously to create a model of FAB’s automated material
handling system. By inheriting the logistics system characteristics extracted from the high-resolution model into
the low-resolution model, we can obtain an FAB automated material handling system model with high simulation
speed and accuracy. We verified the efficiency of our proposed method through simulation case studies using
SMT2020 and SMAT2022 testbeds. Our proposed multi-resolution modeling method is expected to make an
important technical contribution to improving the efficiency and accuracy of semiconductor FAB simulation.

Key words : Discrete event simulation, Multi-resolution modeling, Semiconductor FAB, AMHS
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Fig. 1. Multi-resolution modeling
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Table 1. OHT specification

Category Value
Straight Speed 5.0m/s
Curve Speed 1.0m/s
Acceleration 2.0m/s*
Deceleration 3.5m/s*

Caiosog
- S ,
Wit ? ‘&7 = =
{A) Merging (b) Loading / Unloading (c) Congestion

Fig. 4. Traffic delay situations
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Table 2. Performance of entity models

Results Value
Throughput 12861 (Lot)
Average Cycle Time (ACT) 18.49 (day)

Simulation Speed 141.47
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Table 3. Performance of proposed unit models

Simulation
Model Throughput ACT Speed
30x30 12467 19.5 2248.83
Zone
20x20 12461 19.73 2260.42
BayUnit 12434 19.56 2333.73
FABUnit 12380 19.72 2405.94
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Fig. 8. Fidelity of proposed unit models
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Table 4. Performance of distance-based unit models

Simulation
Model Throughput ACT Speed
30x30 12401 20.42 2652.12
Zone
20x20 12375 20.49 2570.14
Bay-to-Bay 12304 20.55 2320.50
FAB-to-FAB 12403 20.61 2335.83
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Fig. 9. Fidelity of distance-based unit models
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