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Abstract

This study focuses on the simulation and optimization of integrated circuit (IC)
production lines by incorporating digital twin technology and intelligent control
strategies. In the context of rapid advancements in Industry 4.0 and smart
manufacturing, traditional IC production lines face challenges such as complex
production processes, difficulties in equipment integration, insufficient precision in
process control, and increasing demand for product customization. Utilizing CIROS
software and PLC ladder logic programming, this research simulates and controls key
stages of the IC production line, including material classification and inspection,
flipping and transportation, processing, cutting, defect detection, and storage operations,
with the aim of enhancing production efficiency, reducing costs, and optimizing
resource utilization.

A virtual production line comprising six simulation stations—material
classification and inspection, flipping, processing, cutting, defect detection, and
storage—was designed and implemented to accurately replicate real-world production
environments. Intelligent control strategies were programmed using PLCs to enable
equipment collaboration, real-time data monitoring, and process parameter
optimization, thereby improving product yield and overall production performance.
Simulation results demonstrated smooth operation of the production line, with stability
and load testing verifying the system’s reliability and flexibility.

The experimental results indicate that the production line simulation system
developed using CIROS software, supported by intelligent control strategies, can
achieve stable and efficient operation. The integration of digital twin technology and
intelligent control strategies effectively improves production efficiency, reduces energy
consumption and resource waste, and offers excellent scalability and flexibility. This
study not only validates the feasibility of applying digital twin technology in IC

production lines but also provides valuable insights for advancing smart manufacturing.

Keyword : CIROS, Digital Twin, Integrated Circuit (IC), Production

Line Simulation
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