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Ferromagnetic enhanced inductively coupled plasma sources (FMICP) are considered to be a
promising solution to produce large volumes of dense (~10'* cm™) uniform plasma for large-
area (450 mm) plasma processing systems, due to a high power transfer efficiency, reduced
driving frequency (<0.4 MHz), the absence of capacitive coupling and a low plasma potential
[1]. Although the properties of large-scale FMICP sources are well investigated for the case
of inert gases [1—4], the impact of halogens addition on the FMICP characteristics is still
unknown. To investigate the plasma parameters of a large-scale FMICP in Cl,/Ar mixture, an
experimental setup has been developed (Fig.1). The scheme of the setup is similar to that of
[2], except of the ferrite antennas construction (which are optimized for higher voltage
operation), gas discharge chamber size and the construction of U-shaped gas discharge tubes
(which are adapted for high heat loads). New experimental data have been obtained on the
dependence of FMICP electric field strength vs. gas pressure (10-100 mTorr), discharge
current (5-20 A) and Cl;, content. The impact of Cl, addition on the electrical characteristics
of large-scale FMICP was analyzed and compared with the properties of RF and DC

discharges in Ar/Cl, mixture.

Fig. 1. Scheme of the experimental setup.

1 — Gas discharge chamber (ID of 700 mm)

2 — U-shaped gas discharge tubes (ID of 50 mm)
3 — Dielectric breaks

4 — Ferrite cores with primary windings (not shown), connected in

series to a 100 kHz power supply

5 — Gas inlets
6 — Water cooling
7 — Rogowski coil (measurements of discharge current)

8 — Voltage loop (measurements of discharge voltage)
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