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Non-invasive analogue instrument for real-time detection of plasma generated harmonics of the fundamental drive frequency of 13.56 MHz. It allows
. the simultaneous measurement of the amplitude and relative phase of incident and plasma-generated waveforms, by simply connecting the instrument
to the 50 Ohm input of the matching network of the plasma tool [1].
Diplexer provides -30 dB isolation between the harmonic channel and the fundamental
Harmonic Filters (n=2 to n=9) 1 MHz BW @-3 dB
Amplifier adjustable gain up to 35 dB
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732"12& ¥  Phase and amplitude measurements
T moar can be used to identify a unique plasma
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the two waves by analysing the
Lissajous features [2].
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®Real-time phase measurements

# The evolution of the state of the plasma can be monitored real-time by displaying
changes in phase and amplitude.

As an example (left) the chamber conditioning is monitored by measuring phase changes in
time. This measurement technique is very sensitive to the state of the plasma, showing a
distinct exponential variation of the phase during the outgassing process and a settling to
steady-state for conditioned chamber.

Transient spikes in the phase up o 8 times larger than the background noise may reveal
some important event occurring at the time-scale typical of the mean gas residence time.
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