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Introduction Design and Functionality of Anodic Arc Deposition
« Thin film deposition is a crucial technology for optoelectronic applications, such as solar cells. in Combination with a Hollow Cathode Arc Discharge

 Building on previous developments in Japan, known as Reactive Plasma Deposition (RPD) [1], the anodic
arc deposition technique was independently developed at FEP in combination with a hollow cathode [2].

« Anodic arc deposition provides a gentle physical vapor deposition (PVD) method, offering higher
lonization rates and the absence of high-energy particles compared to magnetron sputtering [3].

e This study demonstrates the extension of anodic arc deposition to the evaporation of electrically
insulating materials, including Al,O3, MgO, SIO,, and SizN,.

e The influence of anodic discharge current (25-70 A) and gas flows (O,/N,: 0-200 sccm) on plasma
properties and the transmission of deposited layers is systematically investigated.

» Optical Emission Spectroscopy (OES) is employed as a non-invasive diagnostic tool for plasma diagnostic.

e Electrons drift from the hollow cathode toward
the anode tube.

« Magnetic fields focus the electrons onto the
evaporation material.

« The evaporation material heats up, evaporates,

and interacts with the incoming electrons.
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 In the emission spectrum of the plasma, individual elements can be clearly identified by their characteristic
spectral lines.
* Silicon could not be unambiguously detected in the emission spectrum.
- Its spectral lines may be overlapped by those of other particles or lie outside the measurement range.
« The spectral lines of the working gas (Ar) are observed in all measurements.
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« The intensity of the Ar spectral lines decreases continuously with * The spectra of SiOy, SiNy, and MgOy exhibit an exponential decay « The spectra of MgQ, reveal the presence of Mg ions.
increasing O, gas flow. = A possible explanation for this behavior of the Ar spectral line and a saturation of the O or N, spectral line « The intensities follow a similar trend to those of SiOy and SiNy, with
could be Penning ionization. with increasing the gas flow. the exception of Mg*, which remains constant.
« After an initial jump, the O spectral line intensity remains constant. « Qverall, the spectral line intensities increase at higher discharge  This behavior is consistent by MgO, across discharge currents ranging
 This behavior is also observed with the introduction of N, gas. currents. from 42 to 70 A.
Anodic Arc Deposition of Transparent Layers Summary and Outlook
Optical Transmission of Thin Films as a Function of Gas Flow
100 2 5 = e « The deposition of transparent layers of the insulating materials SiOy, SiN,, and MgQO, was successtully
. The transmission values were achieved for the first time using anodic arc deposition.
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2 70 saturation is reached. utilized for process monitoring. Further investigation is required to locate the spectral lines of silicon.
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60 % Sio, e For SiO, and SiN,, a transmission * The behavior of the spectra at different discharge currents and gas inlets was analyzed and
X SiNy of over 90% was achieved. presented.
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. . . . . . . . . « A transmission value of over 90% was achieved for SiO, and SiNy layers.
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