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Development of a Simulator for Optimizing Semiconductor Manufacturing
Incorporating Internet of Things

Hyun Shik Dang - Dong Hee Jo - Jong Seo Kim, Taeho JungT

With the advances in Internet over Things, the demand in diverse electronic devices such as mobile phones
and sensors has been rapidly increasing and boosting up the researches on those products. Semiconductor materials,
devices, and fabrication processes are becoming more diverse and complicated, which accompanies finding
parameters for an optimal fabrication process. In order to find the parameters, a process simulation before fabrication
or a real-time process control system during fabrication can be used, but they lack incorporating the feedback
from post-fabrication data and compatibility with older equipment. In this research, we have developed an artificial
intelligence based simulator, which finds parameters for an optimal process and controls process equipment. In
order to apply the control concept to all the equipment in a fabrication sequence, we have developed a prototype
for a manipulator which can be installed over an existing buttons and knobs in the equipment and controls the
equipment communicating with the Al over the Internet. The Al is based on the deep learning to find process
parameters that will produce a device having target electrical characteristics. The proposed simulator can control
existing equipment via the Internet to fabricate devices with desired performance and, therefore, it will help
engineers to develop new devices efficiently and effectively.
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Fig. 1. The overview of the proposed simulator for
manufacturing optimization and automation
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(b) wafer characteristics, (c) process procedure, and
(d) measurement data.
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