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Abstract

A RF microstrip balun having low transmission loss for the balanced receiving dipole antenna is designed and
fabricated using a three-section Wilkinson divider and two 3-dB quadrature couplers. It considers two types of the
three-section Wilkinson dividers, the Cohn's optimum three-section structure and the miniaturized three-section structure,
for wideband power splitting. Also, two 3-dB quadrature couplers for 180 degrees of phase difference adopt a twist-wire
coaxial cable. The fabricated first balun having the Cohn's optimum three-section Wilkinson divider has 0.5 dB of
transmission loss, +0.2 dB of amplitude imbalance, and 180+2.3 degrees of phase imbalance over 400 to 1000 MHz
by measurement. The second one using the miniaturized three-section Wilkinson divider shows 1.0 dB of transmission
loss, +0.7 dB of amplitude imbalance, and 180+ 8.8 degrees of phase imbalance over the same frequency band.
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Fig. 1. Block diagram of the suggested RF balun.
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Table 1. The characteristics of three-section Wilkinson power divider.
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Fig. 2. 3-dB quadrature coupler.
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Fig. 3. A photograph of fabricated wideband mirostrip
balun.
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Fig. 4. A photograph of minimized wideband mirostrip
balun.
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Table 2. The test results of the wideband microstrip balun.
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Fig. 5. The test result of wideband mirostrip balun.
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Fig. 6. The test result of minimized wideband mirostrip

balun. . )
[1] Jerry Sevick, Transmission Line Trans-Formers,
545 77 @k ARRL, 1990.
[2] ¥4, vhg-8], 3F4, "Coaxial lines o] &3t
mnz 2373 RF 44 32", hatd 2333 &4
235t st =54, pp. 117120, 1998,

3 Hgls ﬁa%ﬁﬁ 718t o]F FA AolE A= [3] 7223, "olo]AR2AEY 9l Balung o] &3
< ol&-3ko] T3 W 9] 400~1,000 MHzo A AHE- Up-Converting 241", A1 7t 8t A]A}8F 9] b=k,
7bed ol AR 2EY MRS F UK HHZ A 2} pp. 25-33, 1997,
3t st Cohndl =Foll o3 #29f 3¢ & [4] A%, 0|23 473 "2 WE FZE o
& AEEH7IZ FEgen, dE e 49 £ 2 GHz EHOE' o] A& Star E37)¢ A4
ste 3¢ e AY RIS ol&std FHIA oA A A 28k g =2, 15(1), pp. 44-
o HAstE 3 A AH T E ol&steo A 50, 2004.

Ztd A vo|AR2EY HE2 AY &4 ¢ [5] Seymour B. Cohn, "A class of broadband three-port
0.5 dB o]3jo] 7, ekt whzpzke] A7)} 0.2 dB TEM-mode hybrids", /EEE Transactions on Micro-

Copyright (C) 2005 NuriMedia Co., Ltd. 251

SIRVNSAAPY | IP:129.254.9.#++ | Accessed 2019/12/24 16:45(KST)



Copyright (C) 2005 NuriM

BEBHESERGE £16% H I 2005538
wave Theory and Techniques, vol, MTT-16, no. 2,
pp. 110-116; Feb. 1968,

[6] Leo Yeﬂng. "Tables for cascaded - homo-geneous
quarter-wave-transformers", IRE Trans. Microwave

Theory and Tec%quues, vol. MTT-7, pp. 233-238,
Apr. 1959.

199433 A Zhel) 8F 5 A Abg-8F 5 (3
BRAL

19961 A 73 el 8p i A b8t (&
SHAAL

2000 : A 73l skl Al et (3
ShakAL)

20043~ A =F

[F HHE0H

Z355 32 A

19919 29 M7l AxEet
3 (@sh
1993 29 Azt HAEe

20033 29 Mguisy A7
Ha e (Fehph
: 1993‘4 29~1999d 34

Jﬁw%
78 A& 8t BK2I AR AR

"()0111 7~g *O(MH 94
200433 9Y~

g - LA AR il
20054 39~ 8- %Swﬁm QW7 ST B5
[F BHEOH ZxFst TE/4FIZ 44, F7172

wdd 9 32 £, A 3 AN2Y 5

252

edia Co., Ltd.

[7] 4%, 749135, A28, ALA, "TunerE |
Harmonic - Generator ] 41 # I"w o) &k
A getE s =E4, pp. 14 ~143 1994‘.

[8] David M. Pozar, Microwave Enginecring. Addison
Wesley, pp. 383-449, 1990.

oz P =5 TH ‘

gaw Lsg;: M A}ahA )

2001 29 =24 SFAAEHA

79 gAguEdaFg An7
A

aFsh 3 QgL

SIRAMNS AP | IP:129.254.9.x+x | Accessed 2019/12/24 16:45(KST)



