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초 록: Arc in plasma processing chamber results in high current discharge marks and particles on wafers, but it is hard 
to identify or observe it during the process. In this paper, we report the observations of plasma arcs during various 
plasma processes through a non-invasive optical plasma monitoring system (OPMS) devised for the in-situ detection of 
abnormal discharge.

1. 서론

   It is always desirable to predict any abnormal discharges in advance to their actual occurrences; however, the 
employed real-time monitoring based arc detection system provides valuable indication of generated particles resulting 
from charge imbalance in the chamber. The devised non-invasive monitoring system is capable to detect such disturbance 
in a few tens of milliseconds up to 40 kHz sampling rate. Successful monitoring of plasma arc from various plasma 
enhanced deposition and reactive ion etching process examples are presented. We postulate that the charge imbalance in 
the chamber causes plasma arcs, and the suggested method can play an indicative role for the next level of arc 
detection research.

2. 본론

   Advanced sensors employed for plasma process monitoring are probe type sensors to measure electron temperature 
and density through plasma potential, RF probe sensor to measure plasma impedance, and optical emission spectrum to 
measure plasma chemistry inside the process chamber. Probe type sensors provide much of the quantitative measures for 
plasma characteristics, but they suffer from plasma perturbation. RF probe sensors are useful for the monitoring of 
plasma impedance with high data acquisition frequency, but they require considerable room for hardware installation. 
Optical emission spectroscopy (OES) provides the information of ionized gas species resides inside the chamber with the 
easiness of hardware installation, but the data acquisition speed is limited to 10 msec. To overcome the disadvantages of 
aforementioned advanced sensors, we propose high-speed optical plasma monitoring system (OPMS) with the application of 
abnormal discharge detection and monitoring. Semiconductor process monitoring and diagnosis calls for its role for a 
successful semiconductor manufacturing technology, and real-time in-situ plasma process monitoring has become crucial 
for minimizing wafer scrap and maximizing process yield in current semiconductor manufacturing. Higher capacity of RF 
power and re-configured chamber design to increase process throughput may suffer from abnormal plasma discharge 
resulting from unexpected particles on the wafer. Abnormal plasma discharge, including arcs, appears in a very short 
time, and monitoring it requires additional external set up.
 

3. 결론

   The suggested optical plasma monitoring system (OPMS) is a highly sensitive, high-speed and non-invasive to the 
plasma process in semiconductor fabrication. We suspect that abnormal plasma discharge may be induced from charge 
imbalance in the chamber, and the detected signal by OPMS will be an indicative for the further detailed arc study for 
prediction of arc behavior in the chamber.
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