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Abstract

This paper proposes a Doherty power amplifier (DPA) with an extended output power back-off (OBO) using out-phased current
combining (OCC) and complex combining load (CCL) methods. When OCC or CCL is applied independently, the output impedance
of the carrier amplifier is determined to be a single value. However, when OCC and CCL are applied together, the output impedance
of the carrier amplifier can be selected, which provides freedom in the circuit design. The implemented DPA achieves an extended
back-off region by expanding the load impedance modulation ratio of the carrier amplifier by five times between the low-power and
peak-power levels. The implemented DPA achieves 43.0 ~44.3 dBm output power and 8.0~8.5 dB gain using a CW signal at 3.7~4.0
GHz. 1t achieves 72.5~77.9 % DE at peak power and 41.5~48.4 % DE at 9 dB OBO. Furthermore, it achieves 8.2~8.7 dB of gain,
45.6~50.0 % DE at 9 dB OBO, and an ACLR of —22.0~—26.6 dBc using a 100 MHz 64-QAM 5G NR modulated signal with
a peak-to-average power ratio (PAPR) of 7.8 dB.
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Fig. 1. Simplified load network of DPA.
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Table 1. Design parameters.
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Fig. 3. Load network of the proposed DPA.
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Fig. 4. Overall schematic of the designed DPA.
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Table 2. Performance comparison with the previous works.

Ref. Freq. (GHz) Topology Py (dBm) DE,, (%) OBO (dB) DEogo (%)
[8] 1.68 CCL 435 73.9 9.5 564
[11] 3.5~3.6 CCL 42~43 60~64.7 7~8 48~48.5
[16] 2.1~23 OCC 43.6 69~71 9 40~54
[17] 33 0OCC 423 76.9 9 59.6
This work 3.7~4.0 OCC+CCL 43.0~44.3 72.5~719 9 41.5~48.4
St 28 UEHIY dIEAES A9 T 5 A H efficient asymmetric Doherty power amplifier with a new
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