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Summary

This article presents the simulation and implementation of a power amplifier based on LDMOS semiconductors, operating at
3 GHz and providing a pulsed power of 300W with a signal gain as high as 15dB. The load/source pull techniques are utilized
to find out the optimum input and output impedances. In addition, stepped-impedance theory is also used for designing the
output and input matching networks. As a result of these capabilities, the amplifier is able to deliver a remarkable 300W with
15 dB signal gain at 3 GHz.

1. Introduction

In recent years, LDMOS (Laterally Diffused Metal-Oxide-Semiconductor) technology has emerged as one of the best option
for high power RF amplifiers due to its high efficiency, high linearity, and high output power capabilities [1, 2]. In this paper,
we present the simulation and implementation of a 300W RF power amplifier based on LDMOS technology operating at 3
GHz. The amplifier is designed to achieve high gain and output power using load/source pull simulation. The stepped-
impedance theory is employed for the design of input and output matching networks. We discuss the design approach and
simulation results firstly, and highlight the key features and performance characteristics of the proposed amplifier.

2. Simulation, Fabrication, and Measurement Results

To ensure a high output power and excellent signal gain at 3GHz, load and source pull utilities of Advanced Design Software
(ADS) are used to find the optimum input and output impedances, and those are matched with 50 ohm using stepped micro
strip transmission lines. The simulation results show that the amplifier is capable of delivering a maximum output power of
around 55 dBm (300 W) with a gain of 15 dB at a bias voltage of 32V, as it is shown in Figure 1.

Figure 1: ADS source pull simulation results for the 300 w RF power amplifiers.

The design is implemented on a low loss RF substrate from Taconic, RF-30 with a thickness of 0.030”, a dielectric constant
of 3, and dissipation factor of 0.002. Figure 2 (a) shows the main amplifier, depicting the initially designed input and output
matching networks. To have high gain architecture, a driver transistor with a 25-dB gain is embedded in line up with the main
transistor on the PCB. The fabricated RF amplifier prototype including driver and main amplifiers is shown in Figure 2(b).
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Figure 2: Implemented RF power amplifier (a) main amplifier, (b) and RF amplifier including driver and main.



A test bench, as depicted in Figure 3, is used to characterize the power amplifier. It includes an RF signal generator, spectrum
analyzer, power meter, and DC power supply. A solid-state high-gain transistor is used in line with the main amplifier, which
acts as a power driver, and is embedded on the same PCB. This is necessary since the power provided by the signal generator
alone is insufficient. The measurement results for the main amplifier, including and excluding the driver amplifier, are
illustrated in Figures 4 and 5. The main amplifier exhibits a 15dB signal gain, delivering 55dBm output power with a 40dBm
input signal.

Figure 3: Test bench for characterizing the 300w RF power amplifier.

Figure 4: Characterization of main power amplifier Figure 5: Characterization of overall power amplifier
excluding the driver. including the driver with 25-dB gain.
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