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Abstract Chromium oxide thin films have been deposited on silicon substrates using a tabletop 9kJ mather-
typed plasma focus (PF) device. Before deposition, pinch behavior with gas pressure was observed. Strength
of pinches was increased with increasing working pressure. Deposition was performed at room temperature as
a function of working pressure between 50 and 1000 mTorr. Composition and surface morphology of the films
were analyzed by Auger Electron Spectroscopy and Scanning Electron Microscope, respectively. Growth rates
of the films were decreased with pressure. The oxide films were polycrystalline containing some impurities, Cu,
Fe, C and revealed finer grain structure at lower pressure.
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Fig. 1. A schematic of the fundamental principles of pinch
phenomenon in Mather type Plasma Focus System.
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Fig. 2. A schematic diagram of experimental set-up for this
study.

(@) (b)

Fig. 3. Configuration of Plasma focus electrodes. (a) An anode
and cathodes in vacuum chamber. (b) Cr target inserted
electrode structure (anode).
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Fig. 5. Pinch time vs. working pressure.
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Fig. 4. di/dt and I(t) curves of pinch effect at 50, 800 and, 1000 m Torr. The pinch point was marked by dashed arrow.
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Fig. 7. Auger Electron Spectroscopy (AES) depth profile for
samples grown at 50, 800 and 1000 mTorr.

Fig. 6. Scanning Electron Microscope images for samples grown at a working pressure of 50, 800 and 1000 mTorr.
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Table 1. The magnitudes of pinch peaks, pinch times and oxide
thickness (sputter time) in terms of working pressure.

50 mTorr 800 mTorr 1000 mTorr
Pinch 37] (Adi/dt) 1.0 2.9 4.5
Pinch time (psec) 1.2 2.6 3
S =
s A (AES 4, 13 0.7
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