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Abstract

In this paper, a novel dual-band power amplifier using metamaterials has been realized with one RF GaN HEMT
diffusion metal-oxide-semiconductor field effect transistor. The CRLH TL can lead to metamaterial transmission line with
the dual-band tuning capability. The dual-band operation of the CRLH TL is achieved by the frequency offset and the
nonlinear phase slope of the CRLH TL for the matching network of the power amplifier. We have managed only the
second- and third-harmonics to obtain the high efficiency with the CRLH TL in dual-band. Also, the proposed power
amplifier has been realized by using the harmonic control circuit for not only the output matching network, but also the
input matching network for better efficiency. Two operating frequencies are chosen at 900 MHz and 2140 MHz in this
work. The measured results show that the output power of 39.83 dBm and 35.17 dBm was obtained at 900 MHz and 2140
MHz, respectively. At this point, we have obtained the power-added efficiency (PAE) and IMD of 602 %, -23.17dBc and
67.3 %, -2567dBc at two operation frequencies, respectively.

Keywords : Power Amplifier, Dual-Band, GaN HEMT, CRLH(Composite Right/Left-Handed

Transmission Line), High Efficiency
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Fig. 2. Typical Phase responses of an ideal RH TL,

LH TL, and CRLH.
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which both have electrical lengths of 90° at f;.
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CRLH TL structure using for the implementation
of the dual-band harmonic control circuit.
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Fig. 6. Fabrication of the proposed dual-band power
amplifier using CRLH of metamaterials.
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Table 1. Measured resulis of the proposed dual-band
power amplifier.
Units Measurement Results
ilmdmental MH 900 2140
requency
Output | 4p | 5037 887
Power
Gain dB 14.37 13.87
3rd IMD dBc -23.17 -2567
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