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ABSTRACT

This paper presents the antenna factor characteristics of a calculable dipole antenna with a hybrid balun, installed
above ground plane vertically and horizontally, using Method of Moments (MoM). An expression for the antenna
factor is formulated using the concept of power mismatch loss. The input impedance and effective length of the
antenna, which are in the formula of the antenna factor, are calculated using the MoM. The results show that the
antenna factors above a ground plane are agreed with the free space antenna factors within + 0.14 dB. The horizontal
antenna factors are varied more by 0.2 dB than the vertical antenna factors.

FIME : Ax7bs crolEtE|u, QU QUL Bho| Bl = Whg, malE R, |7

Key word : Calculable dipole antenna, antenna factor, hybrid balun, method of moments, ground plane

Received 30 June 2015, Revised 24 July 2015, Accepted 04 August 2015
* Corresponding Author Ki-Chai Kim (E-mail: kekim@ynu.ac.kr, Tel: +82-53-810-2583)
Department of Electrical Engineering, Yeungnam Unversity, Kyeongsan 712-749 Korea

http://dx.doi.org/10.6109/jkiice.2015.19.9.1991 print ISSN: 2234-4772 online ISSN: 2288-4165

@This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/li-censes/
by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.
Copyright © The Korea Institute of Information and Communication Engineering.



SR B ELISHS|=2X|(J, Korea Inst, Inf, Commun, Eng.) Vol, 19, No, 9 : 1991~1998 Sep, 2015

.M E

30~1000 MHz 2] Ful<= tff o of| 4] AF8-3}= Roberts
HES W tho] &Rbe| vz ANSI 7 of] A|A| E] o]
U LH1], FLoll= AA7Hs thol &1 Y (calcula-
ble dipole antenna)7} A|QtE o] QHEY Q1x}9] WAk
FHUAI A = EMC AlE oFJA[ 79| 27HAd
7kl AREETH2]. o] 23t AL e Tl EQtE Lol
ek A= 30~1000 MHZO] F3h4= o] 24 <t
Eluf QIS A B QFEH AR B o HalE
I QTH2-10]. sto| B = HE S WA A4V 3%
% colEete|ub 479 tholBek e ALER 30
~1000 MHz =35> T &8 33 QHE|U7E HalE|of
9l.0.m[4, 5], 850 MHz~2.2 GHz Z3}2= ¢ &J-8{6] 2
1~3 GHz 3} tff 687, 8]{ERt oftj 2, 371 2] <l
U} A (1~2 GHz), B (2~4 GHz), C (4~6 GHz)Z A}
&5to] 1~6 GHz®| Tk o5 AB 7] ¢35k A
4t7bs thol &t U= Btk of QITH9]. 30 MHz~2
GHzt 9= #¥st7] o8l i &2 AHE AL
7hs trol EQE U 11] B tho] & ¢HEuHo] Qe ¢l
Zpof| thgh B8 Abgol #gh A= Kl o] gt
[12].

A7 FEEE thol&StEH U] 712 g ZF[8]el
Al Aagl BRet o], Qb xS A 9]t balun R
o] s-utetulE] SHAIE QHEHU Ao gk o] 24
A AT (Y dHEs, fado))et dddsto] ket
O] 543 (§FellL} QIFh& A Bh= Aot

o|¢} T AN bs tholE U QtELE Q1A
gk o] 2l At A A Ale I SHRET|H
o] NPL (National Physical Laboratory)2- <41 © 2[3-6]
B A7 AHEe] ol AR olek AgEelA T
WehEs AR tolBeteE Tate) We YAw
SlollA AHE-SHA B QU olof whebA] SteLbel
A4 AT A Eof Qbeu QIA[E Wt
%, AA T 219 QFEIY 1A= AEAt SHEIV Q1A
Ot= e A2 7HXA "k AAIR oFJA A A
EMC AJ38-& A wfofl= HAT oA AlFst=es
sl QlonE =78 EMC e U= HA|T 9o
A ARg-5HA| et

o] 7 --olli= EMC St U7t 3 2| ko] Agto] o]t
FFETE oy g} EUT2R] Adtol o3t J3F= FAloll

W ek 3, ofl A @A ML B o]

L Aol AR crolEetEUE HA w91

540 9170l 247} polnE AW 2 ekt bl

ATl o8 % - 441 QFE|Le] Qe Q1A
=]

2 =wollAs Aol AR AX7Es thol
ZQHEIUZE A1 flo]l o o] A ol A] <]
L L EEEE RS BRI
tjste] ZHIEH (MoM, Method of Moments)S -8
sto] AR AaE vl JEsHIck I Aah, gAE
AeNA 9t} QIAF A3 || sHuH e (4=
Hup 9l 2 Habof| whet gepA|n ARF-37t kvt
QUAteH= o £ 0.14 dB o] Zpo]7} WAEhS & = 3§
AUtk olEsiA o] B S AEsh] S8 AR At
L Bl askiek

I, ol2siM

21, Al Ls Clo| Zte|Ltel 7=

28 12 HA flell 014l sho] 22| = balund A
|3 AL7Fs ol Qe 25 UEhde: 1
14 Hi= 2149, 3 dB 180° o] He|= AZH= ¢
ek (0° Thake} 180° Tah It E&eh (A ©hf, X ek}
=50 Qo® FHhor FAET, QtELr 23t A
sto]H =9 Q7= 50 Q 55 Aol (semi-
rigid coaxial cable)Z ©]-&3}o] A} 5= Alo|&E
I stolBE & AE2 o Ytk Atololl= 3 dB pad7}
F=o] slew, sto]He|e AZe E2do] A W}
55 AlolE (coaxial line)& 53k 47]¢F A4
of ek
% 194 e AAE, balund tho] & 229] &
ARl A slolHele A& o] A @x7EA|olH, 14
AatEl 274 0] B2 Ao B3k 2749] 50 © 3 dB pad, 3 dB
180° alo| Bl = AEH (50 Qo] AZH X Txh= A
wof )= A EH

2 oA AREEE shol Bl A= 3719 9
T2 g (50 Qo] A4E T TRk WA= o] 9L
2)= Picosecond Pulse Labs, Inc.AF2] Model 5310A-
104 Phase-Matched Balun (4 MHz~6.5 GHz)-2 A5}
ATH15].

o~
Hy

o

32

1992



2aff BALUN
Semi-rigid
L2 Cable

Measuring

Hybrid Instrument

Dipole Antenna

Ground Plane

38 1. EX T 2ol =0T Sl0|E2|E balung = COIE
QEILE
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Fig. 3 Frequency characteristics of the antenna factor
above a ground plane (horizontal polarization)
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