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A Vector-Sum Phase Shifter-Based Linearization Technique
for FR3 GaAs HBT Power Amplifiers

BN AT AR KT BTk EET B KET Ba BET O % R g Rt
Shun BEPPUT  Daisuke ARAKIT  Takashi SOGAT  Yuuma NOGUCHI
Masatoshi HASET  Satoshi GOTO" and Hisashi YAMAZAKI'

T RS AT R ERT
Murata Manufacturing Co., Ltd., Japan

A

AWFFETIL. 6G THIHDEIF; S5 Frequency Range(FR)3 #(7~24 GHz) T?» AM/PM EAHEIZ~ 2 b
NEFZRE W'V T —H GaAs HBT B/HEIEZHZ DWW THE T 5., GaAs HBT % V7= E )R
ZRTIX, BERACICHEOD AM/PM EXE KT 5720, FR3 HO X 5 Ze@ W0 &S CId, AM/PM Rt
HENLERRR THD, €2 T, mo_Xa—F5 U TNAEEZEL ST 7 MVBMRSEE T o
J7VTF 4 A =T a A (APD)E LTHWAS Z & C, IKIHEE N TOEMELZER L TWD,

8 GHz ® CW Z W= HIE Tld. AM/PM ErtED b2 £ 5 & & b1z, F45 32 dB. H K PAE
42 %riER LTz, £, BESZHWT-FHEiClE, ACLR =-37.4 dBc,EVM =-345dB ZER L.
APD Z A L72WGA & il L THI 7 dB OFREE D % e LT,

2 stage PA
20
15 | ==-0--- APD OFF
—_ ——8—— APD ON o%qo
%h 10 ofo
% 5 o,o’od
£ 0 002y
-5
-10
10 15 20 25 30 35
Pout (dBm)
X 1 3/ L 7= GaAs HBT & /) g 25 B 2 AM/PM it o S5 R @8 GHz

Abstract

This paper presents a GaAs HBT power amplifier (PA) for cellular handsets employing a vector-sum phase shifter
to compensate for AM/PM distortion in the FR3 band (7-24 GHz), which is expected to be used in 6G mobile
communications. In GaAs HBT PAs, AM/PM distortion increases as the operating frequency rises, making AM/PM
compensation essential for high-frequency operation in the FR3 band. To address this issue, a vector-sum phase
shifter whose phase is controlled by the envelope amplitude is employed as an analog predistortion circuit, enabling
low-power distortion compensation. CW measurements at 8 GHz demonstrated a flattened AM/PM characteristic
together with a peak gain of 32 dB and a peak power-added efficiency (PAE) of 42%. Measurements with modulated
signals achieved an ACLR of —37.4 dBc and an EVM of —34.5 dB, representing approximately 7 dB improvement
in linearity compared with operation without APD.





