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Small Transmitter/Receiver Module Employing High-Power and High-Efficiency GaN MMIC High-Power
Amplifier for Radar Systems
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To meet the need for expansion of the detection range of weather radars and other radar systems, high-power amplifiers (HPAs) that achieve
higher output power through the application of gallium nitride (GaN) high electron mobility transistor (HEMT) devices have been developed in
recent years. However, as increases in the output power of HPAs can lead to increased power consumption and heat dissipation, there is growing
demand forimprovements in the efficiency of such devices.

Toshiba Infrastructure Systems & Solutions Corporation has addressed this issue by developing a small transmitter/receiver (T/R) module for
X-band (8-12 GHz) radar systems employing a high-power and high-efficiency GaN monolithic microwave integrated circuit (MMIC) HPA. Experi-

ments on prototypes have confirmed that this T/R module achieves an output power of more than 13.5 W and a power-added efficiency (PAE) of

more than 41.4% in the frequency range of 9-10 GHz.
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Example of configuration of radio-frequency (RF) front end in typical
radar system
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Nonlinear equivalent circuit model of GaN HEMT
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Comparison of calculated and measured power characteristics of
newly developed GaN HEMT at 9.3 GHz
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class F operation
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Configuration of newly developed GaN MMIC HPA
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Comparison of transmitter performance of conventional and newly
developed T/R modules
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