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Design of a 250-MHz solid-state power amplifier
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Abstract Background: The development trend of radio frequency power source systems is to replace vacuum
power source devices with solid-state power amplifiers. Purpose: This paper introduces the design process of a
solid-state power amplifier operating at a frequency of 250 MHz. Methods: A BLF578XR transistor manufactured by
NXP semiconductor has been used in the amplifier model. The design of matching network adopts the method of
combining transmission lines and lumped elements. The initial value in matching network was achieved through
theoretical calculation, then simulated and optimized by the software ADS (Advanced Design System). Results: The
results of measurement showed that the output power of power amplifier module was over 850 W, power gain was
over 26 dB, and power added efficiency was over 60%. Conclusion: The designed parameters were all achieved in
the power amplifier module, which can be further applied in scientific use.
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Fig.1 Schematic diagram of the matching network.
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Fig.2 Simulated performance parameters of the power
amplifier.
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Fig.3 Schematic of the amplifier module.
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Fig.4 Photograph of the power module’ circuit layout.
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Fig.5 Photograph of the water-cooling module.
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Fig.6 Measurement setup of the amplifier.
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Fig.7 Measured performance parameters of power amplifier.
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