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Abstract

This paper presents a doherty power amplifier (DPA) structure that improves maximum output power and efficiency by applying
a group delay compensation circuit to the input network of a peaking amplifier. The proposed circuit consists of two parallel resonators
with an identical group delay value and a A/4 transmission line, and it is designed to not affect the original input impedance over
the operating frequency band. By maintaining a phase difference in the currents between the carrier and peaking paths over the frequency
band, the impedance dispersion can be minimized, resulting in enhanced broadband efficiency and output power. The implemented DPA
operates over the 3.1~4.1 GHz band with continuous wave signals, and it achieves a maximum output power of 43.5~44.5 dBm and
a gain of 9.5~11.6 dB. The drain efficiency (DE) ranges from 54.6 % to 64 % at the peak output power and from 48.4 % to 53.3 %
at 36~37 dBm output power, corresponding to a 7.5 dB output power back-off.
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Table 1. Design parameters of the output matching network.
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Fig. 1. Load network of the designed DPA.
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Table 2. Comparison of current phase difference (Af(w)) at
the intrinsic plane before and after applying the
group delay compensation circuit.
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