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Design of a X-Band GaAs Cascode Power Amplifier with Power
Detector
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Abstract

The GaAs pHEMT process proposed a structure that integrates an X-band cascode power amplifier and a power
detector. Using the cascode structure, the voltage stress of the device was distributed and high output power was
secured. In addition, the signal is sampled through the RF coupling network at the output terminal and delivered to
the power detector. The power detector converts RF signals into DC voltage and improves output characteristics
through RC parallel circuit. As a result of the simulation, the proposed power amplifier secured output power of
30dBm or more at a supply voltage of 8.5V, power addition efficiency of 39% or more, and a gain of 11 dB or
more. The power detector is output as DC voltage according to input RF power change and detects output power in
real time without degrading the performance of the power amplifier by applying an on-chip coupling structure.
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Fig. 1. Schematic of the proposed power amplifier
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Fig. 2. Parallel combined cacscode structure
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Fig. 3. Schematic of the proposed power detector
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Fig. 7. Simulation results of the proposed power detector
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Fig. 8. Layout of the proposed power amplifier
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