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A Study on Linearity and Efficiency Improvement for
3-Way Doherty Amplifier
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Abstract

In this paper, Compact Microstrip Resonant Cell{CMRC)s have been employed to suppress IMD(Intermodulation
Distortion) of the 3-Way Doherty amplifier. This method can not only improve the linearity and the efficiency but

also be simpler, smaller and more inexpensive than existing linearity methods; (for example harmonic feedback, back

off, feed-forward, predistortion and so on) Also, using only one divider reduces the size of the proposed 3-Way Doherty
amplifier. As a result, the IMD3 and the PAE have been improved by 4.5 dB and by 9.2 %, respectively, using the

proposed Doherty amplifier with CMRC.
Key words : Doherty Amplifier, CMRC, PAE, IMD

I.M E

) 7 olF FA ALY Fo3 BELS Z
A3t de AY FE7] g A7 Yol
AP Yok ol A+ AY FEI A5
UehlE Ag 57} 8-8(Power Added Efficiency: PAE),
29 A, 434 & A7 A8 g oL
HEEZ AGHY Atk 4 Y 771 A&(PAE)S
F4ND & A WHOE Doherty FE71E 74
7'l 8% 74 b T3 Peaking 5% 7]
g guos BeA HE 289 P A &

2 dre g4ddstae Tl A7 Ad A& +PHAE,

itk I8y Peaking & 719 ohd A A divider
o] F7} AMROZ 93 I A7 AA I hH o]
FolAl™, inter-modulation distortion(IMD)7} &3 .
2 L{_E}_%E}Ul,lll-

A, Y 22709 HYNS $A) AT
Mo 2= feedback, feedforward, predistortion, back
off, PBG ] Q). 3145 feedforward$} predistor-
tion W42 F7HAQ ARE AHE-s) ok sk @A o]
AL, feedback W22 B EA o] glom,
PBGY 7S =29 FAVE /M 24l A
th g B =FdAE 54 ggs AR

A0 e Y AHENARZ 8 (Department of Electronic Engineering, Soongsil University)

s W 30 20051105-068
cFAGFEAA 20063 1€ 49

124



AV HYH 2L I 4 = compact microstrip
resonant cell(CMRC)E AME3le APAL Foln
2-Way Doherty 5-%7|¢} 59L& ahte] dividersh
A28 g 29 3-Way Doherty ZE7] £3) 3
718 £l WA il A7t

II. N-Way Doherty Amplifiere| X2} 37|
Mo 2ket 4

Doherty %71 18 13} 2] Carrier %79}
Peaking Z-Z7]7} A/4 line®] YL MBI E 5
8 £3o| AY=E FZolth YNHH L2 Camier 3
Z.7) 9 Peaking F&7|= LI F2E ZA T bias
9] ZAY 98} Camier ZZ7)= class-AB £
class-BH& AM231H, Peaking =%7)¢] 74 $ 888
2 class-CFE AHE-3HAl At 89, 29 1914
BX N-Way Doherty F-%7]& N9 gho] Z7h=HA
ZFFo] wASHA k. ol g AU Peaking FF
719 TR 3 g e Wt BAEs] 9
2" g9l ZHe) M 2-Wayel )& 3-

N-way

Splitter Carrler Amp
Ryeco, | Mh
o M
Flyps SU+0-Op Ayp 2£6p R, <90
o I
Peaking Ainp(1) Rl 9T
- . —
.
* fo
r Peaking Amp{N-1) 3
R..Aw'ef-e. ]> |E'L__6L|‘
80
704
60 4
Z 501
40+
304
204
104
] v v bd bd b4
«20 -18 -10 5 o
Output Back-off (dB)

J8 1. N-Way Doherty amp. %% E&IA
Fig. 1. Structure and efficiency graphs of N-Way Do-
herty amplifier.
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Fig. 5. Simulation results of 3-Way Doherty amplifier.
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Fig. 8. Simulation results of Doherty amplifier with C-
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Table 1. Simulation results.
PAE (%) IMD (dBc)
@Py = 25 dBm | @P» = 25 dBm
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amp.
3-Way Doherty 30472 ~38.262
amp.
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Doherty amp.
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