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반도체라인내부 클러스터설비 다양한클러스터장비구조[1]



61

What is cluster tool? 



62

What is cluster tool? 

진공

대기압

진공↔대기압

1 2

3



63

What is cluster tool? 



64

What is cluster tool? 



65

What is cluster tool? 



66

What is cluster tool? 

PM1

PM2 PM3

PM4

1

PM1

PM2 PM3

PM4

1

1

2 3

4 1

2 3

4

5 65

공정A 담당 공정 B 담당

직렬방식 병렬방식

공정A 담당



67

What is cluster tool? 



68

What is scheduling? 

PM1

PM2 PM3

PM4

1

1

2 3

4

7

5

6

Deadlock state



69

What is scheduling? 

PM1

PM2 PM3

PM4

1



70

What is scheduling? 

PM1

PM2 PM3

PM4

1



71

PM1

PM2 PM3

PM4

1

What is scheduling? 



72

What is scheduling? 

PM1

PM2 PM3

PM4

1



73

What is scheduling? 

PM1

PM2 PM3

PM41



74

What is scheduling? 

PM1

PM2 PM3

PM4

1



75

What is scheduling? 

PM1

PM2 PM3

PM4

1



76

What is scheduling? 

PM1

PM2 PM3

PM4

1



77

What is scheduling? 

PM1

PM2 PM3

PM4

1



78

What is scheduling? 

PM1

PM2 PM3

PM4

1

2



79

What is scheduling? 

PM1

PM2 PM3

PM4

1

2



80

What is scheduling? 

PM1

PM2 PM3

PM4

1

2



81

What is scheduling? 

PM1

PM2 PM3

PM4

1

2



82

What is scheduling? 

PM1

PM2 PM3

PM41

2



83

Studies on Cluster Tool Scheduling



84

Studies on Cluster Tool Scheduling



85

Studies on Cluster Tool Scheduling



86

Studies on Cluster Tool Scheduling

𝐶ℎ𝑎𝑚𝑏𝑒𝑟 𝑠𝑡𝑎𝑡𝑢𝑠
𝑊𝑎𝑓𝑒𝑟 𝑙𝑜𝑐𝑎𝑡𝑖𝑜𝑛
𝑃𝑟𝑜𝑐𝑒𝑠𝑠 𝑠𝑡𝑎𝑡𝑢𝑠 …

𝑁𝑒𝑥𝑡 𝐴𝑐𝑡𝑖𝑜𝑛, 𝑅𝑒𝑤𝑎𝑟𝑑𝑠



87

Introduction



88

Introduction



89

Method



90

Method

Wafer Type-1

Wafer Type-2



91

Method



92

Method



93

Method



94

Method



95

Method



96

Method



97

Method



98

Method



99

Method



100

Method



101

Method



102

Method



103

Method



104

Method



105

Method

1

2



106

Method



107

Method



108

Method



109

Method



110

Method



111

Method



112

Experiment



113

Experiment



114

Experiment



115

Conclusion



116



117

[1] Vinyals, O., Fortunato, M., & Jaitly, N. (2015). Pointer networks. Advances in neural information processing systems, 28.

[2] Bello, I., Pham, H., Le, Q. V., Norouzi, M., & Bengio, S. (2016). Neural combinatorial optimization with reinforcement 

learning. arXiv preprint arXiv:1611.09940.

[3] Lee, T. E. (2008, December). A review of scheduling theory and methods for semiconductor manufacturing cluster tools. 

In 2008 Winter simulation conference (pp. 2127-2135). IEEE.

[4] Yonetani, R., Taniai, T., Barekatain, M., Nishimura, M., & Kanezaki, A. (2021, July). Path planning using neural a* search. 

In International conference on machine learning (pp. 12029-12039). PMLR.

[5] Kim, H. J., & Lee, J. H. (2024). Scheduling Cluster Tools for Concurrent Processing: Deep Reinforcement Learning With 

Adaptive Search. IEEE Transactions on Automation Science and Engineering.

[6] https://medium.com/sinicx/path-planning-using-neural-a-search-icml-2021-ecc6f2e71b1f

[7] https://icml.cc/media/icml-2021/Slides/9055.pdf

[8] https://www.slideshare.net/gyuhyeonNam/study-pointer-networks

[9] https://ai-com.tistory.com/entry/RL-%EA%B0%95%ED%99%94%ED%95%99%EC%8A%B5-

%EC%95%8C%EA%B3%A0%EB%A6%AC%EC%A6%98-1-DQN-Deep-Q-Network


