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Abstract
In the digital economy, the semiconductor industry serves as critical infrastructure, and its supply
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chain structure and key nodes significantly affect the stability of the digital ecosystem. This study con-
structs a supply-demand network of semiconductor firms based on multi-source data and develops a
multi-layer directed network model. Network metrics and an entropy-weighted TOPSIS method are
applied to identify key nodes. The results show that the network is sparse, heterogeneous, and hier-
archical. Key nodes are mainly concentrated in upstream segments (materials, equipment, EDA/IP)
and midstream segments (manufacturing and packaging/testing), indicating that core control points
lie in supply and intermediate production stages. Accordingly, enhancing resilience requires digital co-
ordination, greater autonomy in critical segments, and improved risk early-warning mechanisms. The
findings provide insights for supply chain governance in the digital economy.
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Figure 1. Network model of the semiconductor industry
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Table 1. Network metrics
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Table 2. Ranking of degree centrality in the semiconductor industry chain network
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Table 3. Ranking of betweenness centrality in the semiconductor industry chain network
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Table 4. Ranking of approaching centrality in the semiconductor industry chain network
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Table 5. K-score rankings in the semiconductor industry chain
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