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Application of Undersampling Theorem in Baseband
Predistortion Amplifier

CHEN Chang-wet , QIN Kai-yu
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Chengdu 610054, China)

Abstract: The feasibility of applying undersampling in baseband predistortion amplifier is analysed, and a new
baseband predistortion structure is proposed to lower down the requirement of sampling rate in baseband predis-
tortion while maintaining the whole nonlinear information of the output signal. A baseband predistortion power
amplifier system is built with undersampling theorem. The test resul shows a 19dB reduction of distortion over

broadband spectra which effect equals to normal Nyquist sample rate. The system complexity and cost is re-

duced.
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Fig.1 The digital predistortion principle diagram

2.2 RRHEIFIE

RRFERS 2 R AR S, X PR A S
SREEARE M A EIE AR 1), 2 2 ()N
1T pREL, T IR fy , He Nyquist SRFERN 2
AR R AR S TR R A

Y sin [7(¢ - KT.)/T.]

x(1) :»}jx<kn> (e~ TVT (1)

1992 4F, ZHU Yang-ming & 3¢ 1“3 F R A E
B8 3y (o) AT — R, P SR, AN 2
JRE7R AP L 1) —— WU s B f(y(2))
BRI IR L A 4

F(y(1) = 0,1 fl = Fy (2)

.48.

. 1
it:qijozz_TSo

Wy (o) WA AE £Cy (1)) B Nyquist RAEERTR R
FE y(nTg) ME—IRIE o

IO | ppes pRTS)| ekt |fOKT))
te=kTs Besife()

: R
A o

2 IR R P
Fig.2 Zhu's generalised sampling theorem

PO RVIE S -5 SISy B R 2 IR IL TN
AP, LR A R R O PR B R, B — — ik
W AR XTI 1 A 2, AT A4 g (1) SRR
I A\ s R, fCe) S BRARAY TR R A, B
g(t) W SCRRER, M AME S «(¢) R TR AR 4
' (o) AT R B AS ,  1 Th R e i Ak 4k
PR g (¢) = (o) Bt (o) L3 71 (e)
SCt) W eRE . B2 AR [GE R FEE R, v (1)
AAE x (1) ARFER T REE G ME—dE , T it
(2)AE -
v = ' 8 ayur) S Es KL

k=-o

(3)

FRE, (o) 78 x (1) BERAEZRTN /] H T 2h AL

KA HIAR L AL I T T DR AL A 3 3R
%, I 3 Fs

ﬂ\g‘ﬂiﬂ&ﬁX_’(ﬂ_ﬂké&ﬁ |70 [ 2|y (k)

=k H 3& i
EEO[ e t=kTs 3';%1% Wk
e

K| x(kTs)
t=kTs

Kl 3 TEHIALGS Nyquist REERT (AL R kR
Fig.3 Sampling at input signal Nyquist rate for nonlinearity sampling
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Fig.4 Digital predistortion power amplifier diagram
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Fig.5 Spectrum of compensated amplifier output under

oversampling and undersampling
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Fig.6 The error amplitude after signal reconstruction
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Fig.7 Spectrum of compensated amplifier output after undersampling
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