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Effect of Modulation Frequency of Power Amplifier on IMD
Cancellation Performance of Predistortion Linearizer
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Abstract

In this paper, we studied the effect of asymmetrical 3rd order IMD of power amplifier due to changes in
modulation frequency on IMD cancellation performance. The phase extraction method for determining asymmetric
rate for phase distortion of IMD is proposed and the phase difference between lower and upper 3rd order IMD
is measured by this method. The phase compensation circuit to decrease the phase difference is also designed and
fabricated. From the measurement results using the phase compensation circuit applied to 5 W RF power amplifier
for PCS applications, the 3rd order IMD cancellation performance can be achieved up to 2-tone spacing 1.5 MHz
(phase difference within 10°).
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Fig. 2. IMD characteristics for 2-tone spacing.

Z R Ade) s, A+ 3% EWE AR
o A S oI el 18 2 ()% (b)
£ 2one FI 7HAN W W AR 54
= BAFI ok 129 2 (0)9] T34 A B
T2 Ao vty L RF A9 dFsp) o)
35¢ ASAE Fo Lot 1 olfE A
g S5719 33 EUE AL 2719 4] Aol
3] =5

Pl st 548 24D AR5 2719 32 &4
Z QB A 2Z7)9) 33} FHx AR pe

2| oM
o o 4o

l.—m' 5!

fr &
e g
o

9,

Jz

o

2\_1{

. 8

U o

)
%

e £z *g—:_%—;—A wz};— % su4 1

w-lml'

z
]
%Ei 2-tone
€z

452

1Path

= | power
) o
f1
@ | spectrum
analyzer

Am
2tone g T2 i ’ g

ez 2 Path

O 3. A% 33 929 PAE
Fig. 3. Schematic of the phase extraction circuit.

2 2Y X AR syd 5
g3t 1 A2oA SHH Sz
72 29S 2 E dY e 2
ZA] 2-tone NTE, 2 AR A
B89 A gt ASE FA }
W AR 94 "EVNE -8 A8 1A 8t
T ¥&9 33 X AEo] A0 HEE
E}‘ =)
o N

b S

ot
et

i)
ok —h
Ev)
=3
o N ool o o

oXx
M
o px
u
X

O
® o <
ol ol

kB

=2 Jl}l'

A

—~

Sut Jl}l,

SRR s BF 33 THx AR 2

24
7t §9422 @ o 3dB U3 Ha ojm 9
A}

8719 golH o 94 712 A9 94 W)
o2 34 FHE A 8% AR 247

¥ F0l FFs st

4 (Difference frequency) 213
e s Foli Y B
T E9 = AA H3719 Sz

AR QA 29 4 33 Euz e
2 o7 J8 B2 FHEE BoET) 52
obef AEolA T Zulr|o A9 T3 ZH
St ¥z Faaeh 22 AR AFms 4
€ e U1, % ﬁi"ﬂ’ﬂ YYPHE F 5%
tate] Z27] 4E S S0z} 2-tone Y ¥
o] Fopg A “JrE 33 Wz e

>
e
L

¢ Hm mlm r{r

folr



J8 4. 94 B4 329 24
Fig. 4. Schematic of the phase compensation cir-
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