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ABSTRACT

In this paper, a compact log periodic dipole array (LPDA) antenna operating from 1 to 6 GHz is studied.
Inverted-L shaped dipole elements are used to miniaturize the lateral size of an LPDA antenna and the spacing
factor is also decreased to reduce the total length of the LPDA antenna. As the top-loading length of the
inverted-L shaped dipole elements is increased, the width of the LPDA antenna is decreased but the bandwidth
and the gain of the antenna are decreased. The fabricated compact LPDA antenna is printed on FR4 substrate
with a dielectric constant of 4.4 and a thickness of 1.6 mm, and its size is reduced to 32% in width and 49%
in length compared to a standard LPDA antenna.

I.M B

A B4l e Aulat Sl wel, ") A
THI Sle v 7 §A Azt ez s
353 3l B FRAEI2E e ol 55
T2 43P e o Faia o] Al
2E 3hi9 kMR S99 F e o Y
(multi-band) <t} 7)ot $4 2L Heluit]e] &

£ oigF m& doly HelE $ise] Fdd
(wideband) SFelL} 71&o] s w gl

oo gkeEhvke 2 £% Wl UWB (Ultra-
wideband) 4], AwEFHelt] (GPR: Ground
Penetrating Radar), EM/EMC &34, o5 04, Hb
3 gx] Sofl ol8=x glrk B s /e
2F (monopole), TI1F (dipole), Y€ e}, B
$E}o] (bow-tie) SFe}, F (loop) ket 55 &

* FEta YR EATH jyeo@daeguackr), ** FAIHE R HAFET (lecji@dongseo.ac.kr), (°: HAIXZH
=ERE KICS2011-03-149, Aedxh 120118 39 15¢, HE=EA4d4:2011d 79 59

678



=E [ Inverted-L ] tho]|F 2AbE 0|43 43 LPDA <L} AA

84 e (element antenna), %1385} (traveling-
wave) TEM HYL, o4 57] (log-periodic) SHelLt,
&Fo)d (spiral) St $3 2 Fog 55
(frequency-independent) eV} 522 & 4= gic
84 qEbE UWB 54l 5ol 83k 43 ok
24 we] A==, A8} <teEvis EMIJEMC &
ALeq F2 AME Fule =3 ke
EMI/EMC ZA4-83} w3} 91402 tjefslA AL&-
Ha

53] HIols FAEAS 80t FE5F wet
32 A1 Ave] B8 AR Al £ B4 A
Hl2 281E FA15] f8) oot AnlaA Axd
o] FEH L glck. oleidt A& AlAwle Mg
AAE FH43] A% e 9R) AlxEleza] gut
Mo P wid QHeE ARgse, Algto] Fof
a7] M= &8 X3 VS ARgstw gl
Frolg 2% A HEvEE B oEhv Fo
Al Wl Fabe gl v FL 0158 Al
= 95 F7] telF wld (LPDA: Log-periodic
Dipole Array) tElvp7} o] AM-= 2 glck LPDA gt
ee] 233lE ¢sixe tlolEe) Bl top-loading
£ 3= P9} Fractal tree, Koch, meander-line -
3 2L A F2E vlo|Zol Hgste wptT
°] 9)x} top-loading®] Zelell wE LPDA <kei}
9] 1 e ae} o150 Wizl W3k BAo] o]
A et

£ ol LPDASKIE 235k5] 919 o
-Linverted-L) Hele] tlo]E 4A}E o] 4= S
Ak, oL Felle] to]E 219 top-loading
Zolo mE LPDA SHlv =7], tid &3} o]58 &
& LPDA <tehe} wlasleicy

I. LPDA OQHILI MAH 3 A8is}

2.1 2utxol | PDACH L A
Al B gteivte] shiel LPDA Qe

P ae} Bl EXlo] Fole] i Fo|HoR
WHEEE SA4E 7HAIH, 19619 Carrelell 2J3) &
=Gl LPDA <tz A slelueiel &g

A

“F(scale factor) 1, 237l (spacing factor) o, 18]
et} A Fas g Ee o8 2 =707 2
A, FAHANY] FL& A2 AFEA) T} v)52A

= ol5E 2] SisixE teElve] =77} Aol

oL, H

‘

o,

o

}

o

LPDA Stellvke wld & Adel]l A3 chel 258

A Aoz wjddt Jel2A, Yagi-Uda <l
o) vl 2SR "R gl g ES
44 4 ik LPDA sHUele Fxaleia
uk 32t Zel9] tlel ol Q1A = A9 tholZEe)
Yagi-Uda 2R} BhA |(reflector), *1317)(driver),
=37 |(director) 3| ¥ F=Hic) ael=g vhale v
5 Wko g olRoA|H, FXFIe] Il 1
7L ol Ea} 71 71 ol e Zolo| o8] A"
‘_419-10].

P4l LPDA <Felte] T2+ I3 1o veh
oo, FAAS 19 AAS o ohe Al o)
FA R,

dn—l_ 1—7
21, 4tan(a)

o=

@

o714 1,2 iR tholFE Ak Zeo), w, & n
WA tholE 4219 EF, d,_ & oA tholE Aale}
n-19HA tolE &2} 7k 744, o= LPDAS] F4
A7} tolF A5 Fo] o]F= Zolrh

A 9]2] LPDA <t A 3241 o]83}eq 1
~6 GHz 9ollA 8 dBi®] 3L 7IXlE= &
LPDAE AR} o] s &A1 7= 0.85,
AAS o= 0.15 B Azt 1~6 GHz oA
2] sl Bag telE e Al e
Carrel®] A7 Aoz 3e] 16700]t}®. LPDA <t}
B ARS8 vlAaE ¢, = 44012 F7 1.6 mm
3l FR4 7]l AAER L, 7H 7 tle) & &z
Hole 7H & 459l 1 GHzS Wt A
oM} 2F 2He 130mmzE A3lGch o2 LPDA

r..‘\i

13 1. 9ub¥el LPDA gk 7,
Fig. 1. Geometry of a general LPDA antenna.
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Fig. '2. Geometry of an LPDA antenna with inverted-L
shaped dipole elements.
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Fig. 3. Input reflection coefficient characteristics of the
LPDA antenna as a function of top-loading element length.
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Fig. 4. Input impedance characteristics of the LPDA
antenna vs. top-loading element length: (a) real part and (b)

imaginary part.
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Fig. 7. Input reflection coefficient characteristics of the
fabricated compact LPDA antenna.
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Fig. 8. Realized gain characteristics of the fabricated
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2GHH-prane)

AGHa(Eplane) |-~ Simuiated |
s BQASUTET

a2l 9. A=k 43 LPDA <Lk EAR: (a) 2 GHz,
(b) 4 GHz
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