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ABSTRACT

A Design of Microwave Digital Predistortion

Amplifier using Least Square Method

Seung-Ho Jeong
Department of Electronics and Information Engineering
Chonbuk National University

In the modern wireless communication, the communication
systems provide high—data—rate information to the user. In
order to use systems, the power amplifier (PA) should transmit
modulated signal without distortion. However, it is difficult to
transmit modulated signal without distortion because the PAs
are nonlinearity component. To reduce the distortion, the
consisting of linearization techniques which are analog pre—
distortion, digital predistortion (DPD), feedforward and etc are
applied to the PAs.

In this research, a DPD using least square (LS) method with
crest factor reduction (CFR) is verified for reducing distortion.
Conventional DPD using LS method difficult to reduce distortion.
Therefore, to reduce the distortion, CFR which was based on
peak cancellation method is used to previous DPD. Using the
CFR, the input power of DPD is applied to PA in high linearity
region. For experimental demonstration, conventional and DPD
with CFR are used to LDMOS amplifier (MHL21336) with 35
dBm of P1 dB at 2.14 GHz. Also, DPD was fabricated using
MATLAB and Advanced Design System (ADS). To measure the

data, the Agilent’'s ESG signal generator (E4438C) and MXA
Spectrum Analyzer (N9020A) are used. From measured results,
ACPR improvement of 10.89 dB was obtained after DPD. After
DPD with CFR, the linearity of 6.34 dB was improved. From the
results, DPD with CFR more to reduce distortion than
conventional DPD.

Keywords: Digital predistortion, Crest factor
reduction, Least square method.
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Fig.2.1. Nonlinear characteristics of power amplifier

according to the input power.
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Table 2.1. Output frequency component of amplifier in case
of 2—tone signals.

DC term K, A’

Fundamental

Kk, A?
k, AL+ 943k )(cos @, t + cos m,t)
1

Second order

k,A’
22 (cos 2@, t + oS 2, t) --- + K, A% (cos(m, + m, )t

+ cos(w, — w, )t)

Third order

3
3

k,A®

3k
(cos 3w, +cos 3, )t + (cos(2m, + w, )t

3k, A
‘Z (cos(2m, + @, )t + cos(2m, — w, )t)

+cos(2w, —@,)) -

EWx A (Intermodulation distortion: IMD)¢o]gtar s}

Iy 2.2%F #o] 7lE F
AABH7] o AFEoltH[9].




Fundamental
tones

/

o 7
% A 3rd ord
rd order
- A distortion
2nd order // 2nd order
distortin ™ distortion 3rd order
distortion
1HIHNI
. || .

component
Frequency

1% 2.2, 2—tone A& S AHFE7| 9 H|AAY EA.
Fig. 2.2. Nonlinear characteristic of power amplifier according
to 2—tone signals.
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z(n)=a, +a,y+a,y* +---+a,y"

(3.1)
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0S :
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Fig. 6.1. Test set—up for measure the crest factor reduction.
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3 6.1. A% 7id 9 CCDF A# v,
Table 6.1. Comparison of measured linearity improvement
and CCDF results.

PA PA+DPD PA+CFR+DPD
ArTHZNIT AR
FTREA —55.33 —66.22 —72.56
(dBm/Hz)
CCDF Hdf =9 9.5 10.8 8.4
(dB)
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