creative
comimons

C O M O N S
& X EAlI-HI el Xl 2.0 Gigel=
Ol OtcHe =2 E 2= FR0l 86t AFSA
o Ol MHE=E= SN, HE, 8E, A, SH & &5 = AsLIC

XS Metok ELIChH

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

Higel. M5t= 0 &

o Fot=, 0l MEZ2 THOIZE0ILE B2 H, 0l HAS0 B2 0|8
£ 2ok LIEFLH O OF 8 LICEH
o HEZXNZREH EX2 oItE O 0lelet xAdE=2 HEX EsLIT

AEAH OHE oISt Aeles 212 LWS0ll 26t g&
71 2f(Legal Code)E OloiotI| &H

olx2 0 Ed=t

Disclaimer =1

ction

Colle


http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/

NLID A|=E-8 g H v QHHLEe] A0
A3k A+

A Study on Design of Circularly Polarized Antenna
for NLJD System

fFEHE B K M

20134 2H

wE BN KRB

gl

A Ft
&7

T
1k

=l



A @S @aboce] LR BMuim o x Edksh

o LAME - gt o

g
pa
KT

x = -3 1 S I -

s = B BELY RN E (O

20134 2)]

BRI E RS KA



ADSETACE  creeereesreesrsserstnstnstiniuiiutisiitistiitisasiississsast st saas aat ssat sat satsassst s bt s bt st e assaatsaas i
Al 1 A Al B e s 1
1.1 AT A D T QA s 1
A2 F 534 ACEY NLIDE AFAT et 22be] A o 7
21 TR QAT OFHILF AP A A e 7
22 AZF T AT} TLE 24
2.3 SUIMIMATY #++esesesesesresssesssssssssststssusisiasistessassstssistststsi st sttt st sttt st sttt ses 29
A 3 FHH NLJDE 20| QLU A A s 30
3.1 F e Aglo]E OFHILE A A e 30
3.3 AF = AT TE i 46
B SUITITIATY +#ereeseeesesersesssessssees st 51
Al 4 T B e s 52
REFEIEIICE +++++evresrerersstrsstssatasutasuissunsssnsssnissnassssstssstssatssatasstsssisasssssisssisstssstssatssasssasesasssseses 54
Publication & CONTEIrEIICE -« -+t -tserrrerersreestemtrntistintiititeitsitst st st ssessassssssntenesas 56
ACKNOWIEAGEMENT +++ereersreresesssssesmstssisisiststsist sttt s 59



Abstract

Recently, it has been increased the illegal usage of the minimized electronic
device such as small disk, minimal camera, hidden listening device, and hidden bomb
composed of IC chip made by semi—conductor. Many countries including the United
States have been studied and developed steadily Non-Linear Junction Detector
(NLJD) system for solving this problem. The NLJD system performance are mainly
determined by antenna gain and transmission power. However, this system must
have terribly limited power due to exposure restriction of electromagnetic wave for
human body. Thus, it was absolutely required the NLJD system with high gain
antenna to search the small hidden device.

This thesis presents a design of circular polarization antenna for the NLJD system
with high detecting ability. In order to minimize the power reduction by reflected
polarization wave from the hidden device, a circular polarization antenna has been
mainly used for the NLJD system application. Because antenna for this system has
to operate in one transmitting frequency band and two receiving frequency bands,
wide bandwidth antenna has been required and researched.

In chapter 2, a circular polarization antenna design for the NLJD system used at
the fixed gate was presented. In order to obtain for broad bandwidth, the CPW
(Co-Planar Waveguide) feeding method is considered in this design. For realization
the circular polarization, the axial ratio was controlled by inserting a 45° inclined
slot and by cutting an edge of the radiating patch. Measurement results of return
loss, bandwidth, axial ratio, polarization pattern and gain are agreed well with their
simulation results at interested frequency band of 2.4~2.44 GHz, 4.84~4.92 GHz,
and 7.28~7.32 GHz.

In chapter 3, a spiral antenna design for the portable NLJD system was described.



To realize the broadband antenna design, the optimization of the number of spiral
turns by iterative calculation was considered. In order to realize high directivity and
high gain of the proposed antenna, the cavity wall and the metal cap which is
located on back of ground plane were also considered in design. Measurement
results of return loss for VSWR 2:1 at interested frequency band were observed
reasonable agreement with prediction. Measured axial ratio was observed 3 dB
below and agreed well with simulation results. The measured gains of the proposed
spiral antenna with the RHCP (Right Hand Circular Polarization) were also observed
6.84 dBi above at 2.44 GHz of the transmitting frequency, and 8.96 dBi at 4.88 GHz
and 10.85 dBi at 7.32 GHz of the receiving frequency.

The conclusion of this thesis was summarized in chapter 4.
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Fig. 1.1 Illegal hidden electronic device.
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Table. 2.1 Comparison of the simulated and measured values of
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A 22 3= | 249 gk | 4.31 ~ 516 GHz | 4.78~4.95 GHz | 4.5
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Fig. 3.7 The structure of high gain antenna with directivity.
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Fig. 3.13 Photograph of a fabricated antenna.
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Table 3.2 Comparison of the simulated and measured gain.
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Fig. 3.16 Measured axial ratio of interested band.
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