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A Study on Improvement of Linearity and Efficiency Compensation
in a Doherty Power Amplifier
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Abstract

This paper proposes a method which increases the linearity using an improvement mechanism of Doherty power amplifier and
compensates the decrement of efficiency due to improvement of linearity. To verify the method, a 20W power amplifier is
designed and implemented. Compared with 2-way Doherty power amplifier, the implemented 3-way Doherty power amplifier with
class F shows improved linearity about 10dBc and efficiency about 1.5%. Also, efficiency characteristic has been improved about
3.5% compared with the 2-way Doherty power amplifier while maintaining linearity. This results show that the proposed 3-way
Doherty power amplifier with class F is shown to be adequate for improvement of efficiency and linearity. It is expected that

the proposed amplifier can be used for various wireless communication system amplifiers.

Key words: IMD, linearization, effciency, power amptifier

TR ATE 200735 FLiew asEd e Y o8 d7HYL.
* FA2 Festn Avt ey vy

** FAZL . LSy Ay Feta wpAA

wok A By Aw FIkE Yy

T =EESY 20093 Z*é 17¢

T =EAAMY - 20009 3Y 149

t AAZEY : 20009 3¢ 159



H2 e A 2 RS FH0F 3
E9 147 F8 =AY g5 59 8 A=A
sl 22709 A HellA ucity AFGol FHEHT :
o] ucity AFFE B3t AFHe g Mul2E A
#AA17]71 $18lAE USN(Ubiquitous Sensor Network)
71gol BFFHoltk o] AQle H& 715d JlE T
WiBeem2 -Elvel7l 943 71eS 243 2A¥
AA - FAFA §@71&lth o] WiBeem2 HHF
9 F2 2 AHE715% ISM S8 AHE3lY, 7|&9
T4 o] 4 B 7es HEGO R ALY
A8 FeA R3] 54 HY ol = 28
USN 717]& &8 Fo5 ¥4 v &x3ks 7)7]
X F3t 717171 EA3tE AR F4lo] 7
& 2 AHE Bt sk olE & AL ol &
o A5y nFA2HATS)] AAE T35
£ ANEE Bola Ut} [1-3]

71E9] 54 e AP4HE 71 583 =
o2 HAgsl ok A2 fulAH2 HdEe 98
FEHI e 54 7ledMe 1 FuE
AP 9o 5&, IFHE 2732 Ytk
2 =AM e 54 AH 50 7H 3

=

-

o didted At
Doherty 72| $%7|& o]&3td H¥A4
+ mechanism¥ 1o] WE FE A3}

= e B
Aol diste] Ak

<19 1> Yyt 3-way Doherty A3 FZ7]9]
TAEE YehlH, <2¥ 2>= N way Doherty 5F
71¢] 2& EAE Yedth <1y 2>9 Zo] N9
ol F7HHEA 2o LA dr} olyd

A2 F7 FF719 Rz A3 gz
Wk sy HELY A&FHYA FHAME

s "
<r5§ e ]

b
Offset fine

<8l 1> 2UHFEQl 3-way Doherty X2 SZ7|9|
T

<Fig. 1> Schematic of the 3-way Doherty power
amplifier
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<Fig. 2> Ideal efficiency characteristics of
N-way Doherty power amplifier
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<Table 1> Design specification of power amplifier

73 A%
Frequency 2500M
Average Power 20W
Gain >10dB
ACLR >35dBc
Efficiency >30%
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<Table 2> Simulation results

T ¥ EE(%) A3 (dBo)

2-way 3521 -33.527

3-way 33.907 -55.696
3-way + class-F 36.596 -54.019
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