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Fundamentals of Microwave/Millimeter-Wave Device

and Power Amplifier Design
—Example of High Frequency Devices and Power Amplifier Design —
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Abstract

In addition to contributing to large-capacity data such as 5G mobile phones, very small aperture terminal, and
satellite communications, power amplifiers are also essential. For next-generation mobile phone standards
(Beyond5G), even greater emphasis is placed on efficiency, reduced distortion, wider bandwidth, and
miniaturization. So far, impedance matching methods using load control of fundamental and harmonic impedance
have been established for improving efficiency. This is fundamentally the same as active power and reactive power
control in AC theory, where the efficiency of the fundamental wave can be theoretically made 100% by setting the
reactive components of impedance to zero (power factor 1) or to only reactive components (power factor 0)
according to the operating mode. However, in practical power amplifiers, deviations from theoretical values occur
due to parasitic components and the physical responses of devices. Reducing distortion also requires an
understanding of the physical characteristics of devices, which are dependent on impedance and output power levels.
This session will explain the approach to achieving high efficiency, low distortion, and wide bandwidth in power
amplifiers from the perspective of high-frequency device design, such as GaAs and GaN, with practical examples.





