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Design and Simulation of a Band-Pass Filter for Solid-State RF Source
Harmonic Suppression for Inductive RF Ion Sources

Hamid Rahimpour®, HamidReza Mirzaei, Mahdi Aslbeigi

Physics and Accelerators Research School, Nuclear Science and Technology Research Institute,
P.0.BOX:14399-51113, Tehran, Iran

Abstract:
A high-power solid-state RF source with the ability of harmonic rejection for ion source

applications is proposed in this paper. First, a low-level RF signal is generated by a voltage-
controlled oscillator which includes a 13.56 MHz frequency. This signal is amplified by several
amplifier stages to drive a main high-power amplifier which can deliver 600 W power
continuously to the ion source chamber by an inductive antenna. A seven-order type 1l Chebyshev
band-pass filter is designed and simulated by ADS to suppress the source harmonics. First, the
ideal component model and then the measured S-parameters model were used to evaluate the
filter response. According to the simulation results, the harmonics of the 13.56 MHz signals were
attenuated more than 70 dB. Also, the phase versus frequency response is linear and acceptable
in the pass band frequencies.

Keywords: High power solid-state source, Band-pass Filters, lon source, Particle
Accelerator.
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