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Designing a 3.5 GHz Doherty Power Amplifier Using GaAs HBT
for 5G NR Communications
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Abstract

This paper discusses the design of a 3.5-GHz band Doherty power amplifier using a 0.5-xm GaAs process. The design was
optimized through load-pull simulations, employing the second harmonic trap filter at the output of the peaking amplifier to maintain
high linearity. Measurement results of the fabricated power amplifier showed a maximum saturated power of 27.8 dBm and power-added
afficiency (PAE) of 34.3 % in the 3.5 GHz band. Additionally, with a 5G NR 64-QAM 100-MHz modulated signal, it achieved a
linear output power of 22 dBm with an EVM of 5.6 % and a linear output power added efficiency of 19.8 %.

Key words: GaAs HBT, Doherty Power Amplifier, 5G NR

[.M B & OFS Foa edM A 7k, o F sub-6
GHz o< 2 §41 94& fls) A+t Sub-6 GHz
5G NR(new radio)s= @t 74 F4alol 3lo} F32< n78 9 33~3.8 GHz T3+ MY E XE5aH, —3]
7|&2A, 715 4G LTER Y ¥ =2 HolE] A$E, W2 ofAloke} fiell Al 217] 9= 5G For T ool
A9 AT, 1T P 97 59 AT SGNR A% AF FEE 2H BN A2ge 94 24 24
M2 FA@EAD)E 20295 AH7EY ANA0R Sd=xA7ATe] AUE wol Fdd AZA-tE FH7|W AGFA A APt
(2021RIS-004).,
ZHN e HA-38FH(Department of Electronic Engineering, Chungnam National University)
*<of] 3 ol(rfpia)

- Manuscript received October 24, 2023 ; Revised November 2, 2023 ; Accepted December 6, 2023. (ID No. 20231024-089)
- Corresponding Author: Choul-Young Kim (e-mail: cykim@cnu.ac.kr)

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial ~ 873
License (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 34, no. 12, December. 2023.

EA, A5 AYE FIANA date AdMA A5
T A g 59

multiplexing)?} 2 Ts W3t A AH O ME 4189
¥ -3 A8 H]E(peak-to-average power ratio, PAPR)©]

OFDM(orthogonal frequency division

B 4 ATh o8 =& PAPR #& A alr] S8 A
H5571 A3 gE AR gle 29 TY0] 28
AR, Wi Adode Wexa Aejex FAt
w3 AHTErs ez Ao w2 Ay 48
€ Z2hE SAOE T 840l B FES B gl
O EelE AYSEI)E F Y S5 - W9 B BE
TE7 -2 AR, ol w2 ez Y a84e
738t PSS k. 2 =Fol A= GaAs HBT

39 12 =3E AY 2379 B4S 49T

7}
AR 1.8 e g S35719 97 S3718 vehd
o olul 7t 52719 29 2 YREaE O 4 (1)
ul

Z,.= 72%
c Zlf)ad(1+[P/[C) (1)
Zp= Zia 1+ 1/ Ip) 2

AN 7,5 =8 SF

72 AEARS) B4 QuRzel 4 Z57)9 B4

28 1. £5Y 2709 25 d9jus WE
Fig. 1. The transformation of load impedance in a Doherty
amplifier.
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Fig. 2. Schematic of Doherty power amplifier.
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Table 1. The performance summary of the Doherty power
amplifier.
This
Ref. [8] | Ref. [9] |Ref. [10]
Frequency (GHz) 49 125~27| 245 3.5
Gain (dB) 15 21 317 | 2656
Py (dBm) 30 27 08 | 276
Sy (dB) <10 - - <10
Sy (dB) <10 - - <10
PAEsat (%) 46 37 375 343
PAElinear at EVM
25 dB (%) - ; - 23.18
PAElinear at 6 dB
PBO (%) 26 22 22 20.5
Modulation i 8.75MHz | 20MHz | 100MHz
16-QAM | 64-QAM | 64 QAM
EVM (%) - 315 | 315 56
Py (dBm) - 24.6 164 22.1
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