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• This presentation outlines the design and implementation of a 1 kW Gallium
Nitride (GaN) RF solid-state power amplifier operating at 750 MHz. It builds upon
the 200 W solid-state amplifier. Six 200 W amplifiers are combined to achieve a 1
kW output, requiring a low loss combiner.

• The designs of a binary 6:1 power combiner and a 1:6 power splitter are also
presented in this presentation today.

• A comprehensive testing show 82.45% drain Efficiency at 1148 W output power.

• This amplifier will be used as a driver amplifier for the CFA amplifier. The whole
chain could serve as an RF power generator for the RFQ at 750 MHz that was
developed at CERN.
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D13.3: GaN RF Amplifier Module at kW level 

Fabricated 200W solid-state RF power amplifier
at 750-MHz Measurement results of 200W solid-state

RF power amplifier at 750 MHz
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Implemented high power 1:6:1 
splitter/combiner 

at 750 MHz with 0.15 dB insertion loss.

Simulated high power 1:6:1 
splitter/combiner 

at 750 MHz.
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Measurement Results including Signal Gain, Output Power, Drain Efficiency, and 
Power Added Efficiency at 750MHz.

Implemented 1kW RF high power solid-state amplifier 
including DC bias circuits, 6 200-w RF power amplifiers, 

and the RF splitter and combiner. 
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Pin(dBm) Pout(dBm) Pout (W) PAE(%) I_Drain (A) DE (%) Gain

43.02 60.17 1039.92 67.09 31 75.28 17.15

43.66 60.35 1083.93 69.71 31.1 78.21 16.69

44.16 60.46 1111.73 71.26 31.2 79.96 16.30

44.53 60.60 1148.15 73.48 31.25 82.45 16.07

Pin Pout



Comparison and conclusion
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However, achieving high power efficiency is
often a trade-off with other parameters such
as bandwidth, linearity, gain, and cost.
Nonetheless, the design with an 82.45%
power efficiency and 1-kW output power at
750 MHz frequency is a commendable and
demonstrates a well-designed and efficient
amplifier based on GaN technology. It also
shows the feasibility of implementing a high
efficiency, high-power solid–state amplifier
with high reliability and high MTBF features.
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