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Design of Postdistortion Linearizer using Complex Envelope
Transfer Characteristics of Power Amplifier
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Abstract

A new linearization technique for RF high-power amplifiers(HPAs) using #-th order error signal generator
(ESGn) is proposed. The n-th order ESG generates an error signal based on the complex envelope transfer
characteristics of the HPA, which is combined at the output of the HPA. Therefore, the higher-order nonlinearlities
are not affected by the ESG, and the stability of the linearized system is guaranteed due to the inherent open-loop
configuration. Moreover, the output delay loss can be avoided, because the error signal is generated with the input
signal of the HPA. The IMD(intermodulation distortion) improvement obtained applying the ESG; to 5 W class
A HPA in cellular band demonstrates the feasibility of the proposed postdistortion system.

I.M B keying)\} QAM(quadrature amplitude modulation)=}

ol Fut F&A ol & UAE HELAL A

FIEIATUFHS(CDMA) W3 Zro] A 4 -9 EA ok a2 ol ek WA o] RF A5
LHRAAY, &5 78D AAD HAE o]FFA Hjdey f HE A Fu|(peak-to-average ratio)7}
Az Ee 824 A8E QPSK(quadriphase-shift =3 T H(envelope)e) WEo] Asle, £%7)19)

Agtherw A7) - 478 E8(School of Electrical Engineering & Computer Science, Seoul National University)
* @ty A7) - Az 2 AFH T 8HE(School of Electrical and Computer Engineering, Sungkyunkwan University)
SE= R A 20010727-102

AL 2001 109 269

1086



Y SZ7)9 B4 29N ALd54E off

Fod AX sk vy AYF L8 FHS A
S Fab A A(spectral regrowth) dA4fo] WA s}
A Aok olgig Fakg AT S A Al
A& o) %38 (signal-to-noise ratio)E Z7AA &
st FAE AsA7IE dllel HEE, o5&
AZE O AFYo R FAsE dAsA BAEA 9
L2 0 o R e B e B e e e i - R
7+ & &(power added efficiency)? 37 HHZE7]
o 228 A7 vz APA HPAH W,

AYFE719 AP TAE 7P 44 si4E +
ol "2 E2HH (operating point)Q Ay gojo
Z o]FA7leE Aotk e, o] A% FAHE ¥
“J% ﬂtﬁ Z90] 52 A%E AMEEoF R R
£o] Wrhe ©ilo] gtk webA, B
’\d’%“é BFE UEA7)] M E R A
kA, HH Y WA 54 d¥st )

}%'M% gty AA7EA AE HEs )
Z& feedforward HH3, =W Y(feedback) w12,

AHA 9 F(predistortion) 4], LINC (linear amplifi-
cation using nonlinear components), EE&R (envelo-
pe elimination & restoration) S| ¢low, 7}zl
gt A [3]~[4]d A3 AHeseo Sl

2 =FdME RF A95F71& A& nab 23}
A5 "l 7)(error signal generator)E o] &3} postdi-
stortion *F41¢] Mt 71YE ARG At
nA} ESGferror signal generator)s= A& ZZ 719 7]
Ave 57t B2 HREE olgad 0 UF
£ WAAIL, ol AYZE79] FATN nit
olake] mAgA »% A7 wE, AYZE]
o] nz}t o|Alel EWZE ¢ F(intermodulation distort-
ion) Al g3 ‘% u ] 2] o, 7| & Z(open-lo-
op) FEOIEZ A2 AL BAY & v
EH AYZEI)9 49 A5 E A8do] 2ANE
& BN B feedforward HH2]dl X Q& FA
% 7 Z(main signal path)e] A]7} A 3127} B9
23] 28T £AL B & ke BHE 7}
A7 Ak

S At A¥str)ef A E Y
3t2L 72k ESGE ol&3 Hd &8 5 W &
tholl X e A FE7]0 A8 st At A A8
o, Postdistortion 2] 9] B}FAE AFHES &4l

,\?,L N3
N Hz
mtm ~

lwi

oE ¥ ofh o

3, o mlo

¢

%l Postdistortion HM4]9] M& 7] AA
o
1. Postdistorter®] £Xt2iz)|

gutz o g 7|9 Ado] glE(memoryless) HE =X
719} o) 9% 3 (bandpass) nx} H] A& I 2tAM(envelo-
pe) B4 A (N3 2 24 tg4os ¥3Y
2 gpl-B,

V,(t) =[C+ Carf(t) +-

+ C,r" N Vie)
n—]

= ZOC2k+lri2k(t) Vi(t) N

A7, ri(t) =|Vi(DIOIZ, Cp=ap+ jbiE k
24ge| Aoty FAE, £ =FoA EAZ ¥
718 713 BA9Y B4 ¥&X(complex envelo-
pe)S VehlH, A2 FAE AL A(real) A3
g oHgith

A (DA HEFE7)9 v ofs) LA
g A AdEet Restd og 3 2

Vu(t) =[Csri(t) +-

+C,r U] Vi)

= ﬁl Conr1 7P (D) Vit) Q)

meEkA, A (2)9} & 2A A5 V(S SAA
A HRYGSE7)9 FYdolA ez AP
A olej o} o] (9] o5& 7= AY Y V. (0E
dE& 4 9o

V() = V()= V(1) = CV{#) 3)

I8 1% £ =3l A A AIg Postdistortion A] 2
do) 7ed BEEolth B dds)s 34 wd
Y AT EI|9) nat 23 AT E A7) 93
ESG.2o2 7450 3t d#HFE7]9 et
9} 21 8 WEEA A= JEANTE pab ESGol] ©l
7vete eS8y, YT Wakd 4371 ESG
oM BAHE 2 ANSE AAEY] 3 Aojh

B =FdA A nzk ESGY 7E WHe A

1087



FEBURBEHE F128 7% 201 128

R —

ESG,

38 1. Posidistortion Aol 1iEgd BEL
Fig. 1. Simplified block diagram of postdistortion
system.
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Fig. 2. Block diagram of postdistortion linearizer us-
ing a third-order ESG.
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Fig. 6. Third-order IMD characteristics of main and

linearized amplifier.
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