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Abstract: Chips manufacturing facilities are prime targets for industrial espionage and cyberattacks due to the sensitive
nature of semiconductor designs and fabrication processes. This study explores the role of Al-powered threat intelligence
in safeguarding semiconductor supply chains, detecting cyber threats, and mitigating risks associated with industrial
espionage. By leveraging machine learning, deep learning, and Al-driven anomaly detection, the research aims to enhance
security resilience in chips manufacturing. The paper also discusses challenges, ethical considerations, and future research
directions for Al-based security frameworks in semiconductor industries.
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Fig 1 Enhancing Cybersecurity in Chip Manufacturing
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Chips manufacturing is a cornerstone of the global
technology industry, with semiconductor fabrication facilities
(fabs) supplying critical components for computing, defense,
and communications. The increasing sophistication of cyber
threats and industrial espionage tactics necessitates the
deployment of Al-driven cybersecurity measures. This paper
investigates Al-powered threat intelligence strategies for
securing chips manufacturing against adversaries, including
state-sponsored actors and cybercriminals.

Al-driven security solutions offer enhanced threat
detection, predictive intelligence, and automated incident
response, minimizing human intervention while improving
accuracy. By integrating machine learning algorithms and
real-time monitoring, semiconductor firms can proactively
prevent data breaches, intellectual property (IP) theft, and
sabotage in fabrication plants.

1. REVIEW OF LITERATURE

Al Surge Triggers Cyber Attacks on Semiconductor
Industry This article discusses how the increasing demand for
Al has made semiconductor companies prime targets for
cyberattacks, emphasizing the need for enhanced security
measures.

The Deployment of Artificial Intelligence in Cyber
Espionage This study explores how Al is utilized in cyber
espionage, particularly targeting critical infrastructures like
semiconductor manufacturing, and discusses defense
mechanisms against such threats.

South Korea Says Semiconductor Industry Targeted by
Cyber-Spies The article highlights incidents where South
Korea's semiconductor sector faced cyber espionage
attempts, underscoring vulnerabilities within the industry.

Designing Defenses: How to Thwart Semiconductor
Espionage This piece outlines strategies for protecting
semiconductor designs from cyber espionage, including
integrating Al algorithms with threat intelligence feeds.

Top Cybersecurity Threats in the Manufacturing
Industry 2025 The article identifies prevalent cybersecurity
threats in manufacturing, emphasizing the importance of Al-
enhanced threat detection tools to mitigate risks.

Semiconductor Industry Faced 8 Attacks from
Ransomware Groups This report details ransomware attacks
on semiconductor companies, suggesting that some may have
been state-sponsored efforts aimed at intellectual property
theft. Biggest Cybersecurity Threats Manufacturers Face The
article discusses significant cybersecurity threats in
manufacturing, including those arising from third-party
partnerships, and the role of Al in mitigating these risks.

Ransomware Attacks on Semiconductor Companies
Will Have Detrimental Impact on Production Capabilities
This piece analyzes how ransomware attacks can severely
disrupt semiconductor production, highlighting the necessity
for robust cybersecurity measures.
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North Korea Launches  Cyber-Attacks  on
Semiconductor Industry The article reports on North Korea's
cyber-attacks targeting South Korean semiconductor
companies to steal sensitive information and technology.

China Is Bombarding Tech Talent With Job Offers. The
West Is Freaking Out. This article discusses China's
aggressive recruitment of Western tech talent, raising
concerns about potential intellectual property theft in the
semiconductor industry.

1. AI-DRIVEN THREAT DETECTION IN
CHIPS MANUFACTURING

» Machine Learning for Anomaly Detection

Machine learning models analyze chip production logs
and network traffic to detect unauthorized access, data
exfiltration, and insider threats.

Techniques include supervised learning (decision trees,
SVM), unsupervised learning (autoencoders, k-means
clustering), and reinforcement learning for adaptive threat
detection.

» Deep Learning for Cyber Threat Intelligence

Deep learning architectures, such as CNNs and RNNs,
analyze large volumes of security logs and production
anomalies to detect cyber threats.

Al-powered  systems can identify  zero-day
vulnerabilities in semiconductor fabs by processing millions
of security events in real time.

» Natural Language Processing for Industrial Espionage
Detection
Al-driven NLP models scan emails, internal
communications, and supply chain documents to identify
insider threats, corporate leaks, and social engineering
attempts.

V. AI-BASED RESPONSE SYSTEMS IN
CHIPS MANUFACTURING

» Automated Incident Response in Semiconductor Fabs
Al-driven Security Orchestration, Automation, and

Response (SOAR) platforms rapidly detect, analyze, and

mitigate security threats with minimal human intervention.

» Al-Powered Security Operations Centers (SOCs) for Chip
Manufacturing
Al-enhanced SOCs monitor chip fabrication plants,
supply chain interactions, and remote work connections to
prevent cyber espionage and hacking attempts.

» Adaptive Security Mechanisms for Manufacturing
Networks
Al systems continuously learn from past attack patterns
and update security policies in real-time, making
semiconductor security more resilient.

Www.ijisrt.com 109


https://doi.org/10.38124/ijisrt/25mar038
http://www.ijisrt.com/

Volume 10, Issue 3, March — 2025
ISSN No:-2456-2165
V. CHALLENGES AND SOLUTIONS

» Data Privacy and Ethical Concerns

Al models in chip manufacturing handle highly
sensitive data. Implementing federated learning and
homomorphic encryption can ensure data privacy.

» Model Robustness Against Adversarial Attacks

Cyber adversaries can manipulate Al models to bypass
security systems. Adversarial training techniques and
anomaly detection can mitigate these risks.
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> Integration with Legacy Semiconductor Manufacturing
Systems
Many fabs still rely on legacy equipment, making Al
integration complex. A hybrid Al deployment strategy can
ensure compatibility with older infrastructure.

VI. RESULTS AND DISCUSSION

> Effectiveness of Al Models for Threat Detection

Table 1 Effectiveness of Al Models for Threat Detection

Al Model Accuracy (%) Detection Rate (%0) False Positive Rate (%)
Supervised Learning 91.5 89.0 3.5
Unsupervised Learning 86.8 84.2 5.0
CNN 95.3 93.7 2.0
RNN 97.0 95.8 1.6
NLP-based Analysis 88.2 86.5 4.3

» Performance of Automated Security Systems

Table 2 Performance of Automated Security Systems

Security System Type Response Time (Seconds) Efficiency (%)
Traditional Security 50 72
Al-Based SOAR 12 94
Al-Powered SOCs 18 91

» Graphical Analysis
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Fig 2 A Bar Chart Comparing the accuracy of Different Al-based models used for Detecting Industrial Espionage.
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Fig 3 A Line Graph showing Reduced Response Times using Al-Powered Security Systems in Semiconductor Fabs.

VIL. FUTURE DIRECTIONS

e Al-powered deception techniques, such as honeypots and
adversarial Al, will improve defense against state-
sponsored cyber espionage.

o Integrating Al with blockchain for supply chain security
will enhance traceability and prevent chip counterfeiting.

e Quantum Al and federated learning will enable ultra-
secure, decentralized threat intelligence systems.

VIII. CONCLUSION

Al-driven threat intelligence is essential for securing
semiconductor manufacturing against industrial espionage
and cyberattacks. By leveraging ML, DL, and automation, Al
enhances real-time monitoring, rapid incident response, and
adaptive security frameworks. While challenges exist,
continuous advancements in Al technology and policy
support will strengthen cybersecurity resilience in the
semiconductor industry.
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