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PLASMA CREATION IN MICROWAVE DISCHARGE SOURCE CERA-R
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Microwave plasma source CERA-R [1] was created to find the possibility of overdense plasma transportation across the magnetic field in wide-aperture plasma source for 300-mm wafer processing CERA-T [2].

CERA-R consists of the coaxial resonant cavity (f=2.47 GGz) contained by permanent magnets created azimuthally symmetric radial inhomogeneous magnetic field.

It was found experimentally that CERA-R formed azimuthally symmetric plasma flux in radial direction and that the density of plasma created in this device can exceed its critical value. We suppose that radial transportation of plasma is a result of some kind of electrostatic wave appearance in azimuthally symmetric ECR region. 

X-ray ECR plasma source CERA-RX was created [3] on the base of CERA-R and can operated in pulls as well as in continuous regimes. The source forms in radial direction X-ray azimuth symmetric flow. Quant energy is variable (19-22) keV. X-ray flow density is up 40 mkR/c∙cm2 at the distance 40 cm from the axis of the source. In this regime microwave power was not higher than 80 W, working gas – H2.

1. It was established:

2. No dependence of quant energy on type and pressure of working gas (H2, N2, Ar) and microwave power (up 80 W).

3. Dependence X-ray intensity on type and pressure of working gas and microwave power.

4. Dependence of quant energy on magnetic field profile and geometry of resonant cavity. 

We suppose that this type of source can be used to create X-ray with variable quant energy up to hundreds of keV. 

At present time the compact X-ray ECR plasma source with quant energy (20-40) keV has been developed.
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