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Wideband High-Power High-Efficiency Amplifiers with GaN HEMTs for Base
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Gallium nitride high electron mobility transistors (GaN HEMTs) are characterized by high power, high efficiency, and
wideband operation. In recent years, they have gained market share for base station applications. GaN HEMTs are more
advantageous for wideband applications than LDMOSs and therefore expected to contribute to the establishment of high-
power multi-band base stations. This paper presents a packaged GaN HEMT device with internal matching circuits. A high-
power wideband asymmetric Doherty amplifier using the devices are also described. The transistor has a pair of 180 W GaN
dies. The internal matching circuit is designed with a high-dielectric substrate so that it can be mounted in a compact
package while maintaining the wideband characteristics. The asymmetric Doherty amplifier is fabricated using three
transistors to cover B1 and B3 LTE bands. It achieves an output power of 59.2 dB and drain efficiency of more than 50% at
8-dB power backoff in the 1.8-2.2 GHz range.
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