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A Study on the Efficiency Improvement of Linear Power

Amplifier for Mobile Communication Repeater Applications
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Abstract
In fabricated linear power amplifer(LPA), the third-order inter-modulation distortion(IMD) for main amplifier
alone is 10.61dBc, and the IMD for LPA with predistorter and feedforward loop combined is 32.50dBc.
Therefore, the IMD characteristic results an improvement of approximately 22dB. The main amplifier efficiency
with single tone input is close to 30%, and the efficiency of the overall LPA with predistorter is 27.4% and
predicted feedforward loop efficiency without predistorter is about 20%. Therefore, LPA with predistorter and

feedforward loop combined is improved by 7.4%.
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Fig. 1. Model of a nonlinear amplifier.

(Uout)w @ (aIA +"9_A + )

(216)

Journal of IEEE Korea Council Vol. 3, No. 2

cos{w1t+(o[ﬂ§tﬁ]} 4y
IM3(w,=2w,— w,) BEY £H2

(Uout) w=2w~ o, ( ‘} LZgA’3 + )

) 2
cos{(Za)Z—wl)t—l—qa[—e%)—]} )
q71A, AL 7 48 MIF(w, 0 A AFHo)

i, e(f)=2A'cosﬂ2——a)2t o},
ghef AM-PM REC] o3 mhEojn dEwizs
FAL 5 AT, cos{w.t+ ¢[£(ﬁ3]}% ould A5

Wz QH:F_E:_ 1:1}-52] OJ—‘——];]. j_aini 1\](1)_‘,]. (2)0“
A, AM-PMe] 98] Tr5o]z M39 Aol AM-AM
of o3 wAE AR Hwdte FAZ wE S o,

wEstsh M3 A9 2o AY A¥ 54 2t
webd, HYZE/7h ke wAY dqolN A

A$ AM-AMo] AHjHol 3w, ¥ AHZE7 23}
°§@‘ —:LiMlH SaA3E 4$

)= g“lAkI cos(wyt+ 2 Ay)

A
= 2 exp Gyl

k== K(hx0) 2

2
ofk

B
w

Az} 4@ ge A A
31‘?_] 21(_‘}"]"( Wy=mMiw; +m2w2+m3w3)a ZE

s Az MAY A F59 G v

(A/20™
ywo(t): n'[ - J;lk*m ;;lk' ]

my Hy(mljw_,),, m_

M=

,,
rr
m
o

Ao,

iz

liwal @



RIEHE 4 ol% B4l FANE AE A
. M8 88 557(9f g8
Predistortion %212l X3yl Ay FZ7]9)

904 DEAAE dF LS v dSstd o
Zo] gk 9o AT P8-S 2 predistorters W A
AHZe Fotsly &Hoz Ry 9=

il Feedforward A1

M

[Shd

C1 HE AdshE Aol

B owngas |

predistorttion®} feedforward 4] &
Agste] feedforward AP3H7]e] o] FE7)7 A
HES Yoz Agdy T )9 AA af
ZA2A7A G2 F vk 29 29344 A
SEIM A7 AFHZI} S g vAE
FS gz do s _‘?‘/Hg],odq.‘
B =R dAS 338 Agvie 2
Al %o} X]ﬁ’qi-ﬁ Aol dig Ay He T
B o],
= -lZdBOLT’_, 7‘105_ Az AgdEdol
S7tetell whet A&ol §43] FATE ¢+ Uk
I¥ 38 Add=ze HFUsd e 4y HY
o7 AR MU
Hatdle Ay WY

rulo

R

H59) AYAT

& 3E

FZ7)9 54< Jed A
o] 1dB~2dB AE9 He o]

25
¥
20
3
=
8
g8 15 ;
o |
3dB !
<C 4
& 10 . :
(Insertion loss) ;
5 :
i
LU SRR B
0 5 10 15 20 25 30

Coupling Factor of Output Coupler [dB]

ad 2 A3 Al AR mE 52E
Fig. 2. LPA's efficiency with coupling coefficient and
delay line.

217)

57

15 1

10 4

LPA Efficiency (%]

Delay Insertion Loss [dB ]
29 3. AAPdRY APEHd e

FE79 5g

Fig. 3. LPA's efficiency with delay line.

A AH

s

%7l mge A 22BL 2 4+ Ak

eue wAue Aadze A
4 Ade) grz N2 58S
o & 279 §3 AN E 2A FAAA 1
S sk, A sl geed AA A
£2 NASE 2%E 4 & Aotk

4748 %
24 2 R,

7 A=

= Dy

al

V. &g

ok

kS,

O 4% A AZE predistorterE
Aol=el adY Fd ALEs Ao
WA oz A B AEZE BHE F YEF 3
0,
% 5% feedforward Al 2=¥le] F
5 ‘:}°]°113“Q vetlen, & &
¥ AR EE AHEsigion, Ax

279 @
279 27 4
) %

B R

% 4. A&E Predistorter
Fig. 4. Fabricated predistorter.



58

Journal of IEEE Korea Council Vol. 3, No. 2

MRF 3091 MRF 182 MRF 182

o NN N
e e

" 5 F FE719 ESvojorad

Fig. 5. Block diagram of fabricated main amplifier.
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Fig. 6. Simulation results of main amplifier.
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