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Radiofrequency Glow Discharges Used for Optical Emission Spectroscopy: An Experimental and Analytical Approach

Introduction

A diagram of the plasma reactor and electrical measurement system is shown figure 1. The two current Glow discharge optical emission spectroscopy (GD-probes used are Solar 9323-1 of Rogowski type. The OES) is an analytical technique widely used for windings of the probes are essentially the secondary elemental and depth profiling analysis of materials [1].

windings of a toroidal transformer. The RF cable, The technique is based on the analysis of the optical carrying the current to be measured, acts as the primary emission of atoms sputtered from the cathode and winding of the transformer. The voltage probe is a excited in the plasma. Radio frequency excitation of the Tektronix P5100, 1 00x 

Results applied on the back of the sample with a cylindrical applicator through a blocking capacitor. A matching box

In this section, we will study the results obtained for a insures the coupling between the generator and the radiofrequency discharge in argon at 950 Pascal, 13.56 source. A Pirani gauge is used to monitor the pressure MHz and for a titanium sample at 10 watts. In the first insidheprb reactorf part of this chapter we will show the experimental One problem of major concern in measuring the measurements of the current and voltage, in the second discharge current in radiofrequency discharges is maueet ftecretadvlae ntescn part we will analyze the results with the help of an removing the capacitive current due to the reactor analytical approach. capacitance. Applying a radiofrequency voltage of the form V= Vrf cos (ot), to the back of the sample, give rise

Figure 2 shows the current and voltage measured on the to a capacitive current (C, dV/dt), where C, is the system two lines (reactor and variable capacitor) for a capacitance. This current is much higher than the total radiofrequency cycle. We can see on this figure that the discharge current. The method for suppressing this measured currents are capacitive currents; the phase capacitive current in the GD-OES instrument is based on shift between the currents and the voltage is close to 90 the technique perfected on the GEC (Gaseous degrees. We notice that the two currents are very Electronics Conference) reference cell. More detailed similar, therefore the total discharge current will be only information can be found in reference [4]. Similar a small part of the total current. The amplitude of the measurements for lower frequency discharges have been total current is about 1.2 A. The current on the two performed by Hoffmann' group using a different electrodes has to be identical over a radiofrequency technique [5].

cycle. The surface of the two electrodes being different, the voltage exhibits a large bias, the voltage is shifted to completely distributed in the sheath; there is no positive negative values. The voltage and the current are column. measured on the back of the sample, the small electrode. The measured voltage is of the form V(t) = Vrf cos(ol)

The aplefptnial + Vbias , under our conditions we find Vrf = -350 V, t=, V=Vrf+Vbias Vbias =-260 V. That means that the sample is a cathode If all the potential is distributed in the sheath we have for most of the cycle. It is during the cathodic part of the EO = -2 (Vrf+Vbias)/dO, EO being the electric field on cycle when the voltage is negative on the sample that the the electrode and dO the sheath length at time t=0 .400 • we will present here these results.
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