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Optimized Symmetric Two-Stage Doherty Amplifier Design
for High Efficiency at Large Power Back-Off
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Abstract

This article presents a symmetric two-stage Doherty power amplifier (DPA) for the extended output power back-off level, which
can be attained even with a reduced circuit size by changing the output impedance of the peaking amplifier to be inductive without
the offset line. The ABCD matrix is employed to design the output matching network of the peaking amplifier with a simple trans-
mission line. Consequently, we can reduce the design complexity by applying the same circuit to the carrier amplifier as the DPA is
symmetric. To deal with reduced output power of the class-C peaking amplifier, a two-stage DPA structure was applied. The power
amplifier exhibited a drain efficiency (DE) of 63.5 %, and a power added efficiency (PAE) of 50.6 % at 7.5 dB output backoff was
obtained using the 3.5 GHz pulsed continuous wave (CW) signal. Furthermore, a DE of 53.3 %, a PAE of 43.2 % and a power gain
of 18 dB were obtained at the power level of 41 dBm using a 20 MHz LTE signal with a peak-to-average power ratio of 7.5 dB.
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Table 2. Performance comparison to the previous works.
Ret Freq. Gain Pu DE, | P |DEatP, | OBO* | ACLR** | PAPR |Signal BW

(GHz) (dB) (dBm) (%) (dBm) (7o) (dB) (dBc) (dB) (MHz)

[10] 2.655 25 542 71 478 53 6.4 —30 / N/A 6.5 10
[11] 3.5 N/A 46 63 37.8 51 8.2 —43 / —50 8.5 10
[12] 3.5 7 45 52 N/A N/A N/A N/A N/A N/A
[13] 3.5 9 49.5 63 40.4 42.5 9.1 —29 / —48 8.5 100
[14] 3.45 N/A 46.8 64 394 49.5 7.4 —31/ —46 6.9 60
[15] 3.5 12.6 43 78.8 N/A N/A N/A N/A N/A N/A
[16] 3.5 8 48.5 59.5 39.5 42 9 =25/ =47 8.5 100

This work 3.5 194 48.5 77.9 41 533 7.5 —19 / —45 7.5 20

* Output power Back-Off, ** Before DPD/After DPD.
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