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A Compact 370 W High Efficiency GaN HEMT Power Amplifier
with Internal Harmonic Manipulation Circuits
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Abstract

In this paper, a compact 370 W high efficiency GaN(Gallium Nitride) HEMT(High Electron Mobility Transistor)
power amplifier(PA) using internal harmonic manipulation circuits is presented for cellular and L-band. We employed
a new circuit topology for simultaneous high efficiency matching at both fundamental and 2nd harmonic frequency.
In order to minimize package size, new 41.8 mm GaN HEMT and two MOS(Metal Oxide Semiconductor) capacitors
are internally matched and combined package size 10.16x10.16x1.5T mm® through package material changes and wire
bonded in a new package to improve thermal resistance. When drain biased at 48 V, the developed GaN HEMT power
amplifier has achieved over 80 % Drain Efficiency(DE) from 770~870 MHz and 75 % DE at 1,805~1,880 MHz
with 370 W peak output power(Psat.). This is the state-of-the-art efficiency and output power of GaN HEMT power
amplifier at cellular and L-band to the best of our knowledge.
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Table 1. Si, GaAS & GaN material property of se-
miconductor.

Parameter Why? Unit Si | GaAs | GaN

Vpear Transit time | 107 cr/s | 1 2 |25

Egx Voltage swing 10° Viem | 5.7 | 64 | 40

E, Charge density eV 12 | 142 | 34
K Heat removal |W/em K| 13 | 05 | 29

T | Cooling system T 300 | 300 | 700
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Fig. 1. Schematic diagram of the developed PA.
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