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Introduction to Microscopic IC Image Analysis
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Standard Cells

Metal Line

Via

Major Challenges:

• Millions of images per layer

• Image variations across layers and regions

• Anomalies from sample preparation & imaging

• Small feature size / narrow gap between features



Manual / Semi-autoInspection & Selection

Deep Learning (DL)-based Image Analysis Framework
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Manual / Semi-autoInspection & Selection

Deep Learning (DL)-based Image Analysis Framework
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Next, we present a GAN-based image 

synthesis method with 2 goals:

• Reduce the manual effort for data 

labelling

• Improve segmentation performance 

in terms of circuit connection errors 



Integrated Circuit Mask-GAN: Background and Intuition
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Image to Image Translation
Why not do this for IC images?

Isola, P., Zhu, J. Y., Zhou, T., & Efros, A. A. Image-to-image translation with conditional adversarial networks. In IEEE CVPR 2017 (pp. 1125-1134).



ICMG: Methodology
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Conventional Fully supervised learning

Image Synthesis

Train

Tee, Y. Y., Cheng, D., Shi, Y., Lin, T., & Gwee, B. H. (2023). Integrated Circuit Mask-GAN for Circuit Annotation with Targeted Data Augmentation. IEEE Intelligent Systems.



ICMG: Methodology
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ICMG: Experimental Results
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• Model evaluation is performed on images from an entire metal layer from a microcontroller device. 

• There are 230,400 images at (256x256) resolution in the evaluation set.
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• A deep learning-based framework for IC image analysis has been presented. Deep learning models 

can be effectively applied to retrieve the standard cells and interconnects in IC image analysis, 

concerning a wide variety of tasks and solutions.

• A major limitation of supervised learning models is their requirements on considerable amount of 

labelled data. Unsupervised or semi-supervised analysis are promising techniques to address this.

• Integrated Circuit Mask-GAN, a targeted data augmentation technique, has been presented for and 

demonstrated significant improvements in the circuit annotation task.
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Conclusion



Thank You!

Questions?

Contact Me

Email: yeeyang.tee@ntu.edu.sg
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