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High Efficiency Balanced Power Amplifier
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Abstract

In this paper, the high efficiency balanced amplifier is presented as high efficiency power amplifier,
This amplifier is basically composed of two FETs, an input power divider, output power combiner, in-
put matching circuits, output matching circuits, second harmonic interconnection circuit and lowpass
filter. The second harmonic interconnection circuit is composed of second harmonic frequency
bandpass filter and transmission line. This circuit is inserted between the output terminals of the two
FET’s output matching circuit, there is a second harmonic standing wave generated between two FET
outputs. The electric wall termination is equivalent to the short circuit termination. As a result, the
FET output termination condition needed to attain high efficiency is realized, Experimental high ef-
ficiency balanced amplifier is constructed to determine its practically attainable efficiency. The input
VSWR is 1.27, and the output VSWR is 1.18. Power added efficiency of 75 % is attained at 1.75 GHz
band about 3 W to balanced amplifier,
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Fig. 2. Ideal switching mode of class-F amplifier.

L FERkEE 71299 V)4 R Fuke AR
To g PR HEutue J 2 gl o4 1z}
Fitg AEytog FAHET 9H3 FFviaie}
TEuag o]2uhd 4 (12)9 4 (13) 3 #o) ¥
ofo} a1

Im Im
in(1) = " 4 2 sin wt — —" cos 2 wt
7 2
Uom (12)
- cos 4 wt —
157
V m V m . Im .
vu(t)———d—2451 t — =sin 3w
n 2 T
Van (13)
— sIn 5wt — -
5n

A (13)ol A g FHutgolnz =9l T &
= Ak, 4 (11) oA
2y
n Vi n a

==—Lti0=2=
e 4 Vop 4

100 = 100 %

Ly
2 dm

oltt. d7IA, V& 718 R A= ki

326

Vi Vi .
ves(t) = =V, + + sin wt
n 2
Ll cos 2 wt 2V cos 4 t(14)
_ L wt —
3n 157 "

°oli, FETS] tjAls wjdg gl =gl AF4
[7]&

A (15)0 ves() 2 td3hE =3 AF A

ip(t) = A+ Bsinwt + C cos 2 wt
— Dsin3wt + E cos 4 wt (16)

— Fsin 5 wt -



o471M, 4, B, C, D, E, F= =8%] A7 2

)
Fu

L 7| Rue} 7p nxu G A7 = — :: w1
] Pa hyid |°"'“' l EIfZl hybed Pout
wabA, S5 nxa Bl FE@utst gl vig) poasid BPF Rasesll
34, 53 5 714 LEIL BYRR, 7t o) 27) o |
= uAE el st Wk 2 (16)014] AolE ¢ g L = 3
g A5 A v, 270 B 2 Fo 4R
A7) Wge E_-l-‘)r Zd. _ P T
A)EY AF 7t AR QT AR V,7HA] FE7tt _ N
5 8d V. = —V,0]m2 FETS =3 Slo] BEE Fig. 3. Blocl?.dlagram of high efficiency balanced
dae amplifier,
7ledo g $ole FETS 948 ©8 #47], &4
ip(#) = 15(0.249 + 0.424 sin wt A A%y Jdd WY 2, 29 AY 32, 23
— 0.26 cos 2 wt — 0.106 cos 3 wt 1z 43 42 32 2 A4ER THE 74
0,023 cos 4 wr) qp T BE EE)E AR oss e 9, $9 3
A (VSWR)E 44 + e 3ol e, of
olch @ed oS mEsE U e e SE1E F i 3 dB AWIE Ad 99 3
= Fg ZE/]2 0is & qud 23 REHE 4 dB Z2¥7e Eojer gL wo g Uy &9
0w an B S50 FEE olgd g G010 SHE A AUAE Frelt 28 3
W 3E)9 Ul 20 RERE e Ay © o0 T THN FAE A
P gAY Al W1o] Ao B 55y ¥ SO0 AAE Ste 4 waviE A
o gol BYTE KHE B 5 Ux, 34 ks So00 A FETH SHAY 228 AR 4
£ 2dudA Ay sme nagel Bag (9 (DS
FR5ol e HE wE & Yok LEE %Y
=2ZscpRoz AEAY o 2 24 12T AR (1) = lus(4 + Bsinwt + Ccos 2wt 10
o] WAEE R o] 23} 1ZHE wesls AR — Dsin 3wt + E cos 4 wt)
E 1. V.o 8% 459 nzs 42 271, = 1)
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