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Abstract

. This paper presents a novel method for real-time malfunction detection of plasma etching process

using EPD signal traces. First, many reference EPD signal traces are collected using monochromator and data

acquisition system in normal etching processes.

Critical points are defined by applying differentiation and

zero—crossing method to the collected reference signal traces. Critical parameters such as intensity, slope, time,

peak, overshoot, etc., determined by critical points,

and frame attributes transformed signal-to symbol of

reference signal traces are saved. Also, UCL(Upper Control Limit) and LCL(Lower Control Limit) are obtained by

mean and standard deviation of critical parameters. Then, test EPD signal traces are collected in the actual

processes, and frame attributes and critical parameters

are obtained using the above mentioned method. Process

malfunctions are detected in real-time by applying SPC(Statistical Process Control) method to critical parameters.

the Real-time malfunction detection method presented

in this paper was applied to actual processes and the

results indicated that it was proved to be able to supplement disadvantages of existing quality control check

inspecting or testing random-selected devices and detect process malfunctions correctly in real-time.
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Fig. 1. Flowchart for real-time malfunction detection.
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W #

A8 24 [WHel] e R
Pressure[mT] 26 8
Source Power[W] 960 1440
Bottom Power[W] 112 200
C12 [scem] 60 100
O2[scem] 0 19
Back-He[T] 6 14
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Table 3. Mean and standard deviation of critical para-
meters of reference EPD signal traces.

No. | Parameter | Avg. | Std. Description
1 Ty [sec] | 10.24| 0.56 Deglaze Time
2 | Vi [V] | 458 | 012 Deglaze Intensity
3 I MAXy[V]]| 459 | 0.12 | Max. Deglaze Intensity
4 | Ta [sec] | 21.56| 0.62 Bulk Etch Time
5 Van V] | 277 | 0.07 Bulk Etch Intensity
6 || SalV/sec]!| -0.31| 0.02 | Endpoint Slope(=Vsuw/tap)
7 | T3 [sec] | 26.49| 045 | Bulk Etch Set Time
8 | Vs [V] | 086 |0.02 Overetch Intensity
9 BL [V] 04 |0.02 Base Level
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