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A Design of Predistortion Linearizer Using Second Harmonic Signals
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Abstract

In this paper, a new predistortion linearizer using second harmonic components feedforwarding is proposed. The
harmonic generator of the proposed predistorter that consists of a small signal amplifier extracts second harmonic
signals. A vector modulator that modulate fundamental signal with second harmonic signals, generates the inverse third
order intermodulation distortion signals and controls amplitude/phase of them with modulation factors. As a result, this
linearizer is suppressed IMD3 signals of power amplifier effectively. The test results show that the third order IMD
of power amplifier is suppressed more than 20 dB for CW two-tone signals. Also, it's improved the adjacent channel
power ratio(ACPR) more than 5 dB for CDMA(IS-95) 4FA signals.

Key words : Predistorter, Second Harmonic, Amplitude Modulator, Harmonic Generator, Power Amplifier

I.M = = 33 W32 A E(Intermodulation Distortion; IMD-
39 #d, = A A'd A n|(Adjacent Channel
A AHET JE UAY Wz ualel QPSK, Power Ratio: ACPR) 5] Itk A8 F%7)9| w4l
QAMZ} 72 WZ 7| AATHESZ Ao 4 d SA4L NAds] SJEA o8 kA AEst 7Y
29 AZ3} G40 BF WY A 32709 Bl AQHt UEACR JEEYE, BEY,
AR 2% B4 el 4uiH AF3 e of  2AT WA AT 433 94 Sof g g3
ol WA H, A NIES TFF TF A ol X2 W, y2v HExYs 787 )
£ E¥MZ A3 (intermodulation distortion)7} w4 &} A g frExT wra Zo] Aoty ot
A B2 ok 9 B4 Al BHOE A ¥R 225 eI 24 220k 4
At IHEE, A Al2EHoM AY ZZ7= F 35 $£% v, WE 25 o]E(vector modu-
& HFAL 7tA o S} o] d MM AuZ lator) ol A £ ) AK(in-phase)z} )z} 9 ”Hquadra-
rE ATE FLFAYFL FLATH 5o ATH ERYUT,
23 F st AA}-g e (School of Electronics Engineering, Kumoh National Institute of Technology)

2
= B R Z 0 20051027-121
FALTYR} ;20059 114 30

1239



BETHIAPERNGE F 168 5123 20055 1257

ture)© 2 oA S Alg g} 23f
1 Z(Amplitude Modulatlo : AM)*VJE}. oA
HASE 3 EY
gq¢§4} xlz} 74A} =
1:} o]# 8 A W (cartesi ) Hejo] MA
27 329 4359 A7wg 243

ol I-N
r>4 l"N
o
I for
it
l-'El
et
s
in
&

[ A ) 2

i
™
2
_Z‘L
ox
o,
=

Ir .
(WS ]
=0

fol

i e

B of¥
», ok
o

B3

N
pot ol J
Rl
kN
1=

o o mo 1M oft = PN JHﬂ

o
)
rlr

fol

e

o

op

e

2

ofl

lotr

)

rir

,

in

ofp

ol N, djo T oox X 2 oMY B o i

28
}l?l
N 2
.| O
k2
[
folr g1 >
o, e
1y rlo
N
rﬁ

18
tile W
N to ¢
=
= l-;l

(o

(AR A

¥
)
L
do
ox
tlo
offt
>
=2
BN
al
&
4
o £
rir
o3l
ol
tlo

N
B

I. 4% o|&
21 O|2A offMd

gutH o L2 2o HAY Ag AL 7
g Az yehd & An' 48 A3 7} v)o)
7,28 A5t v ), v A (1) 7o) 7
Nz 33 74 e 78 d ZARE el AL A}
&8 4 9ok

vo(l) = ar vi(d) + ax (@) + a3 (O )
ol A% @, @, as= A5olth

ofgf 9} o] A Fo] 2L 2E
= 320 4P A2 AR $ Atk

v{f)=A (cos wt+cos wal) @)

o, 4 Q1% 4 () BT A% Y Az
A9l 5w gl o8 4 ()t 2 AHE U
% e,

H=a, [v{O]
= +12 o A [cos 2wt + cos 2wat
+2 cos (witwat+2co8{w2— wi)] 3

2 3)ellM Fold 23t 227 A3 20, 203 (@
tw)e ERAZEHY vlojo] 2 MY AojFE
A 225 2479 FHoM A2 AZE v
Aol

32 FdZ A 5E 7] A HE ZEH 0

1240

HlA £ 943 4% 9402 Wrold £ A
S ERESERPEREC P EEEEREN
At oA AF Wze T 9 AR0)H 47
A AR AL FEHOT T3 o] 1}
ehd & gtk ofd 4 3)lM 9 2019 2029 I E
S 23, (wite) AE2 208 287t B ¢
e
5 9% A
V= All+ A'cos 2w ,t+ A’ cos 205t
+2A cos(w,+ w)f

- (cos wt+cos wyh)

SAZA )cos [V 3

+(A+ 3’42A’ )cos w ot

= (A+

+ A;l' cos( 2w — w o)t

+ Aéq cos( 2w 53— w )t
JAA
T

cos( 2w 1+ w )t

344°
+
AA’
2

cos{ 2w 2+ o )t

+ cos Jw IH—% cos 3(021‘(4)

A7t 94 4%
Vo= A[l+A'cos 2w,t+ A cos 2wt
+2A cos( w1+ w)f]

- (sin @ ¢+sin wy0)

= (A— 3A2A' >sin ot

+<A— 3’42‘4' )sin w ot

— A§4 sin(2w = w )t

Aéql sin(2a) 927 @ l)t
3AA°
2

2AA’
L

+

sin( 2w 1+ o )t

sin( 20 3+ w )t

+ A§4 sin 3w (t+ Aéq sin 3w »t (5)

oA71M A -8 Q59 AF Ae 23 2E2% JE



Phase
variation Inphase
P
2
4P
) .
A2
dAf
) Al
Quadrature Amplitude
Phase variation

J8 1. w8 A5 AL 94 W
Fig. 1. Amplitude and phase variation of modulated
signals.
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Fig. 2. A block diagram of the proposed linearizer.
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Fig. 3. A block diagram of harmonic generator.
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Fig. 8 Power amplifier output characteristic in case of
CDMA 4FA(@P,=22.3 dBm/FA).
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