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Integrated Design of Dual-Band Power Amplifier and
Circularly Polarized Antenna
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Abstract:  This paper presents a highly efficient dual-band circularly polarized slot-coupled antenna directly integrat-
ed with a gallium nitride (GaN) power amplifier (PA). Through electromagnetic-circuit co-optimization, the antenna input
impedance is directly matched to the optimal load impedance of the PA drain output at dual frequencies, eliminating the in-
sertion loss and mismatch loss of traditional PA output matching networks. This approach effectively enhances system effi-
ciency while maintaining stable antenna radiation performance. The dual-band circularly polarized antenna employs an “I”
-shaped slot to excite a rotating radiation patch, enabling circularly polarized wave radiation while simultaneously regulat-
ing the antenna input impedance characteristics. To validate the design, a dual-band power amplifier integrated anten-
na (PAIA) operating at 2.6 GHz and 3.5 GHz was fabricated and experimentally tested in an anechoic chamber. Measure-
ment results demonstrate that the overlapping regions of the 3 dB axial ratio (AR) bandwidth and impedance bandwidth
are 200 MHz and 300 MHz, respectively. The effective isotropic radiated power (EIRP) at the center frequencies reaches
46 dBm and 48.2 dBm, while the saturated power added efficiency (PAE) exceeds 67% and 71%, respectively. These re-
sults highlight the excellent overall efficiency and stable circularly polarized radiation characteristics of the proposed design.
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