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Current Status and Perspectives of Base Station Amplifiers
and GaN HEMT Devices for 5G Mobile Networks

HE FnE E R
Kazutaka INOUE  and LiYUE
EAER LRSS

RS

5 HARBEVARIE (5G) > A 7 A FARIC T TR ET A, T KRR X2 0L %
X2 DEBEHENTHD, 6 GHz LLFOHIICIAZ, JVEHEHIEH (F 1) Lz y bb— MEED
ORI D, HEIEERIIZE B - IS b NAE L 72 D, AT — /LB LS Massive-MIMO -~ 5%} i 7>
HHIMRAR I3/ ML - @R & W o T B b BER &N D, FHIN A ENMAIE(E (46) F R HE RS TlX. Doherty
ﬁéiﬁk%ﬂ%é\bﬁf\ EH ) - EEERICEN D GaN HEMT OHBAE > TE TV 5, GaN OEALE
I, 1y M TEPEEL ft L AREEEE BV OFE T# 9 Johnson @ Figure of Merit (FOM) CE &L T 5, Bl
MR GaN £ 113 4G FHFH (=3.6GHz) TIIMEIARKOREN ZHEL T2 (K1) I2H 0 0hb b1,
BEIZ Si<° GaAs Mg &2 %) U CJEABI) 72 MEREMEL & SE5E L C & 7=, Johnson @ FoM H3/RIM23 5 Al E5
(BF) & B3 (v) DL TR b A O — B O @M LS RiAD 5, 5G MBI BWTH, &
%?ﬁé@ﬁﬂiﬁi (£2) & GaNHEMT D% % D EMZ IS E 2 72880 bt - kb a2 b b 2 LT, &
AT NESRIZHR O A B LI EMEIEIESR N LR TE L2050 EF X T0DH, AR, 56 OERZEFE 2
7 [EIEEEAT -+ GaN HEMT $F 2 fF i L. 5G FEHRIEIESRT A ADF %2 B2ET 5L DO TH D,

1000
#1. 5G TOMHN R I LTV D JE B BFXL
— V=
NR new bands below 6GHz NR new bands above 6GHz a
NR Bands NR Bands BW —~ o
2, o :
1.427 - 1.518  0.091 24.25 - 27.5 3.25 EU, China ~ 100
)]
33-38 05 Ch‘"a'El'J(ma' 26.5 - 29.5 3.0 Ush';g;ea o A
33-4.2 0.9 Japan 31.8-33.4 1.6 EU to L
4.4-5 0.59  Japan, China 37 - 40 3.0 us >
37-4357 6.5 China 5
TR e o 10 GaAs,
* 2. KHEESREERE ] Device Achievements inP
© B Si-LDMOS
| [ClassE/F/F'| Doherty | ET/EER o
. assE/F/ el 4 / 5 A GaAsFET/HEMT _ | |
Bandwidth Moderate Moderate (Smtogsrate @® GaNHEMT Si, SiGe
multi-band PA) 1 T
Efficiency Moderate Moderate High 1 10 100 1000
(Good @ Psat)  (Good @-6dB) Cutoff Frequency (f,) [GHz]
Linearity Moderate Moderate Low f -y / ( 2xl )
Required High-fy, Low-Cgs, Low-Cg4e
Parameters High-BV4 High-Ry »
- ) 1. Johnson’s FOM 7> & O # £} L
Abstract

Many challenges have been dedicated to build the 5th generation (5G) mobile communication systems, and the base
station amplifier is one of the key elements. The 5G system will work on both sub-6GHz and mmWave bands and
requires high power efficiency to realize high bit rate data transmission. The combination of GaN HEMT and
Doherty configuration has been dominant power amplifier technology for 4G base stations. In 5G era, the extreme
advantage of GaN HEMT shown by Johnson's Figure of Merit (FoM) is expected to play an even more important
role to realize high efficiency basestation, in combination with advanced efficiency boosting circuit technologies.
This paper presents an overview of the GaN HEMT and its related efficiency boosting circuit technologies for 5G
basestations.





