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Status Change Monitoring of Semiconductor Plasma
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ABSTRACT

In this paper, a state change study was conducted through Frequency Domain Reflectometry (FDR) technology for

the process chamber of plasma equipment for semiconductor manufacturing. In the experiment, by direct connecting

the network analyzer to the RF matcher input of the 300 mm plasma enhanced chemical vapor deposition (PECVD)

chamber, S11 was measured in a situation where plasma was not applied, and the frequency domain reacting to the

chamber state change was searched. Response factors to changes in the status, such as temperature, spacing of the

heating chuck, internal pressure difference, and process gas supply state were confirmed. Through this, the frequency

domain in which a change in the reflection value was detected through repeated experiments. The reliability of the

measured micro-displacement was verified through reproducibility experiments.
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Fig. 1. Experimental structure of network analyzer to 300
mm PECVD.
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Table 1. Set values of the process chamber and network
analyzer for the frequency measurement

Measurement Parameter Default Setting
1. Chamber Pressure (Chamber) 2 mTorr
2. Chuck Temp. (Chamber) 400 C
3. Chuck Spacing (Chamber) 40 mm
4. Frequency Range (NA) 5MHz~3 GHz
5. Number of Points (NA) 751
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Table 2. Settings applied for state change

State Variation Factor Setting Value

1. Heating Chuck Temperature 100 C / 400 C

2. Chuck Spacing 15mm / 40 mm

Nz : 2000 sccm

3-Supply Gias N20 : 3000 sccm
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Fig. 4. Sn measurement results with (a) small and (b) large
displacements for chuck spacing.
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Fig. 5. S11 measurements of gas change for frequency equal
to previous conditions (temperature, chuck spacing).
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