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Abstract:  One high efficiency harmonic tuned RF (Radio-Frequency) oscillator with a composite right/left-handed
(CRLH) cell in feedback path is presented. The optimum load impedances at fundamental and harmonic frequencies are ob-
tained through harmonic load-pull simulation. A CRLH cell in the feedback path is employed to provide appropriate ampli-
tude and phase signal, and to control the oscillation frequency. Besides, the load network is synthesized to control the sec-
ond and third harmonic terminations to improve the efficiency. For demonstration, a RF oscillator using GaN high electron
mobility transistor (HEMT) is designed and fabricated at 3.5 GHz. The measured results show that the power oscillator
achieves a maximum efficiency of 65.5% with an output power of 39.7 dBm at 3.49 GHz, which proves the proposed circuit
topology and the design method. Meanwhile, the proposed oscillator has the smallest circuit size compared with other re-
ported high-efficiency oscillators.
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