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Load Network Based on a Coupled Transmission Line for Broadband Doherty
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Abstract

This paper proposes a broadband Doherty power amplifier (DPA) utilizing a coupled transmission line (CTL)-based load network (LN).
The proposed LN comprises a single CTL, two capacitors, and three shunt matching elements. This simple structure effectively extends
the output power back-off (OBO) range of the DPA. Based on the equivalent circuit model of the CTL, the impedance values within the
LN were rigorously analyzed to design an LN with superior bandwidth characteristics. To verify the performance of the proposed LN, a
broadband DPA operating at 2.9~4.3 GHz was designed using GaN-HEMT devices with different power ratings. Experimental results using
continuous-wave (CW) signals demonstrated a drain efficiency (DE) of 42.6~51.8 % and a power gain of 6.5~8.7 dB at an output power
of 35 dBm. Furthermore, a DE of 54.1~70.7% was achieved at a saturation output power of approximately 42.5 dBm.
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Table 1. Initial parameters for desired load modulation.
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' 2 7]E Aol A v
Table 2. Performance comparison with previous works.

Ref Topolo Freq. FBW Gaingyg Py DE.,s ACLR* OBO Signal/BW Size
' PO | G | %) | @) | @Bm) | (%) (dBo) @B) | (MH (cm?)

(5] AS’““Vnng/ 33~42 | 242 | 82~9.1 |424~428|460~57.0| —272/—496| 78 | 5G NR/I00 | 5.0%5.0
Symmetric / _ _

B | Ssroce | 34737 | 85 [ 102~1L1] 417423 | 553~609 | ~25.5/-426 | 85 | 5G NRI0O | 7.5%65
Symmetric / B

O | “ygroce |3457375| 83 | 95~118 |418~435 333541 —246NA | 85 | 5GNRI00| 6471
Asymmetric / _ _

0] |yeroceucer| 29740 | 323 |89~104| 416~433 | 506~580| —233/—460 | 80 | SGNR/I0O | 4.5%45
Asymmetric /

[14] | CTLbased | 29~4.1 | 348 | 72~897 | 422~438|48.0~553| —27.0/—489 | 80 | 5G NR/I00 | 4.5:45
(Type 1)

[16] | Symmetric | 33~43 | 292 | 72~111 | 43.2~445 | 46.0~520 | —27.0/—489t| 60 LTER0 NA

This Asymmetric /
CTL-based | 29~43 | 396 | 65~89 |415~433|467~527| —222/—455| 77 | 5G NR/I00 | 4.5%45

work (Type 6)

*; Without DPD / With DPD, : Graphically estimated,  ACPR

—— Before DPD
10 After DPD

I -22.2 dBc

PSD (dBm/Hz)

30 31 32 33 34 35
Frequency (GHz)

(a) 325 GHz

|—— Before DPD
104 After DPD

-45.5 dBc

PSD (dBm/Hz)

-40-._‘_“‘,_4‘

36 37 38 39 40 41
Frequency (GHz)

(b) 3.85 GHz

8 15. 5G NR 212 & ©]&3 DPD A& oo mE
PSD &4 A3

Fig. 15. Measured PSD before and after DPD using a 5G
NR signal.
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