creative
commons

C O M O N § D

OI2Xt= otele =2HE 2= R0l 8ot 7S

o Ol == SH, HHE, 85, Al SH L 58 = U
o OIXH MAEESE HdE = UsLICH
Ol HHES del SR 0|8 = AsU T

MNETEAl Fots BHEHNE HEAIGHHOF SLICH

o 7lot=, Ol M& =2 MOISO0ILE HHEZ2l H<, 0l A =0l HE= 0125
S Bt LIEHLHO10F B LICH
o MNAEAXNZRE EE2 3IIE &2 0lE ZHE2 HEL X ZSLICH

AEAH OHE 082 dele f12 W20l 26t gets 2 X ZSLICH

01X 2 0l Ed = 772 (Legal Code)S OloiotIl &Ml kst 23 LI CY.

Disclaimer |:|._'|

Collection



http://creativecommons.org/licenses/by/2.0/kr/legalcode
http://creativecommons.org/licenses/by/2.0/kr/

IH

ELAR+t B

HNAY AERA/E EUY A
A kel ke Ao #E AT

A Study on Design of Multi-band Circular
Polarization
Patch Antenna for Non-Linear Junction Detector

TR B PE oA

20147F 2]

WEBGE R B RS KB



*A

=

%

i

i

S 4o T EMAH-
VO R SIHESE

B w - ()

il

Mo R ()

il

A R (F)

Bl

20144F 2

B ERERR K



Abstract ........................................................................................................................ iv
;q‘l 1 @- }\-] %_ .............................................................................................. 1
11 od?. HH7C:>] gl ré_g_/\c—)} ...................................................................................... 1
1.2 od?. LH%‘ .......................................................................................................... 4
;q’l 2 @- u]/‘\:]_z‘%] _/}_X]-Q] .'_E_';}gl gﬂq ............................................................ 5
;q] 3 # NL]D% %_z‘%]xa‘.ﬂ. tg-/\‘l_ _/_;\_x].g] s | R EITRTRe 9
31 E]—%EHOEI %ao%ﬁ]' HC]-A}iz}g )%_-317;” ............................................................ o]
3.2 AZF HL I T e 25
A 4 A FEIU Bl A e, )
4.1 HJ—M.&_ﬂ.g] HHoEﬂ )éﬁ] ..................................................................................... 30
4.2 A ZF T I T e 37
;q‘l 5 @- @ B 43
REfEIEIICE ##teessoerrrrrereressmmmuttrttimiiiiutiesiiiititts et siiiittets s sistattessesssattttstsssssusttetsssssssene 45
Publication & CONFErenice -+« s-sreeeeersmmrteeniiiiiiiiiiie et 47
Acknowledgement ..................................................................................................... 49



Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

List of Figures

1.1 Illegal hldden electronic deVice ..................................................................... 1
1.2 Characteristic of detector antenna polarization ««:::::«eesesesesseesessrsssieeen: 3

2.1 Current-voltage characteristics graph of semi-conductor and false

FURCHON MAtErial = reeessseeesssserssssssssssssss s 5
2.2 Characteristics of input/output by composed materials «««wwereeeeresereeneeeee: 8
3.1 Structure of wide band single radiator = wsressssrmssssisissisissiinnes 9
3.2 Return loss & axial ratio of proposed single radiator =:::::eeeeseeseeeeseeseees 10
3.3 The single radiator with 45 ° inclined Slot = ewssseessssrssssssssisssssnsissssinnss 11
3.4 Simulated results by variation of 45 " inclined slot length L« 12
3.5 The structure of single radiator with truncated ground :-:::::seeseeeeeseeseeees 13
3.6 Simulation result by variation of truncated corner L wwereereeeeereeereees 14
3.7 The structure of radiator by variation of groove length Lg ~~~~~~~~~~~~~~~~~~~ 15
3.8 The simulated result by variation of groove length Lg ~~~~~~~~~~~~~~~~~~~~~~~~~~ 16
3.9 Antenna structure by variation of Wgap ................................................... 17
3.10 The electric current distributions with respect the structure at

LEANSIMILHING DANA ++orverserressterssssssssssssissinis s 18
3.11 The simulated result by variation of CPW’s width Wgap """""""""" 20
3.12 The structure of single radiator with modified slots ««weeoseeeseesseesseeseeees 21
3.13 The simulated result by variation of modified slot length Lgy 22
3.14 The simulated result by variation of change slot edge = «eeeeeeseeseees 23
3.15 Simulated radiation patterns of design single radiator =«:eeeeeeseesseeeeees 24
3.16 Photograph of a fabricated single radiator =+ - seesssssrssssssssssssssssesiins 75
3.17 Comparison of the simulated and measured return loss =:eeeeeeeeeseeesees 25
3.18 Comparison of the simulated and measured gain pattern «::-«eooeeeeeeeee: 27

_ii_



Fig.
Fig.
Fig.
Fig.

Fig.
Fig.
Fig.
Fig.
Fig.

Fig.

Fig.

3.19 Comparison of the simulated and measured axial ratio =«:«eoseeeeeeeeeeees 28
4.1 Structure of linear array antennas - - swwessemsessssisisninssmsseiseiiiinne. 30
4.2 The various slot shape on common ground plane «««::eeeeesseeeeseeseeseene 31
4.3 Comparison between simulated results of single radiator and

array antennas with slot of four type on common ground

PLAIE #vseeeseeseess et 32
4.4 Simulated results as function of variation of Wgap4 and WgapS """""" 34
4.5 Simulated results as function of variation Of Dyg «wrrrererererseeeemsereeneenes 36
4.6 Photograph of the fabricated array antennas «-eeeseesmssensceens. 37

4.7 Comparison of the simulated results and measured ones for

single radiator and array antennas e 38
4.8 Comparison of the simulated gain pattern and measured ones

for single radiator and array antennas - s, 40
4.9 Comparison of the measured XPD of single radiator and

AITAY AILEIUIAS ++reres s soroees o oosss oo eb s 41
4.10 Comparison of the simulated and the measured gain from

2 to 8 GHZ ................................................................................................ 42

- i -



A Study on Design of Multi—band Circular Polarization
Patch Antenna for NLJD

Kim, In Hwan
Department of Radio Communication Engineering

Graduate School of Korea Maritime and Ocean University

Abstract

Technological developments in the super minimal electronic device industry
have led to miniaturization of expensive devices such as semi-conductors and
memory chips. These devices are illegally used as hidden devices containing
industrial information including top secret data. The methods used to hide these
illegal devices are often skillful and ingenious, so that detection is becoming
increasingly difficult. In order to detect the hidden device easily, the development
of a wireless non-linear junction detector (NLJD) is needed. In this thesis, a
hidden device detection method was proposed and a multiband circular
polarization patch array antenna was designed for non-linear junction detector
(NLJD) system application. In Chapter 2, the characteristic of non-linear device
was presented. In Chapter 3 and In Chapter 4, a single radiator and array
antennas were presented. To realize a good axial ratio of the circular polarization
patch antenna, the inclined slots, two rectangular grooves, and the truncated
ground are newly considered for the conventional antenna. A good axial ratio
with 1.5 dB lower than that of the conventional one was obtained by having
asymmetric gap distance between ground planes of the CPW feeding structure.
The common ground plane of the linear array has the optimum trapezoidal slot
array to reduce the mutual coupling without increasing the distance between the
radiators. The higher gain of about 1 dBi was realized by using the novel
common ground structure. The measured return loss, gain, and axial ratio of the
proposed single radiator as well as the proposed array antennas showed a good
agreement with the simulated results. The conclusion of this thesis was

summarized in chapter 5.

KEY WORDS: circular polarization, multiband antenna, patch array antenna,
trapezoidal slot array, non-linear junction detector.
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