commons

O N § D E E D

@creatlve

ASZAEMN-HS3-MIASA 2.0 Mz
O 2A= OHNHS] =4S M2= ASMH 50 ARSA

o 0 HE=SS SH, HE, 32, 84, &3 5 28T 2 2UsLCH

— f=Rr—T0—

Ch5d 2= 245 Mdor gLk

HEAEA. Aot EHSANE EAGHADE 2LICH

HZ2d. #5t= 0l A5=ES 2l 5

Jd
0
it
=]
o
m
I
£
I3
It
B

o Fts, 0 HEEY HOIS0ILIHH=EY 22, 0] AEENH HEE
ZTEH LHEHH MOE 2HLICH

o REATZNE U2 5718 wom 0123 ZAS2 MSEA WL

HESAEH OIE 0IEAS Ad= A2 HWEN Sotl IS BA BSLLL

0lZ1Z DIEHE A= Legal CodeyE Ol 2H 2 SIRLIC

Disclairmer B

Collection




[UCI]1804: 24011- 200000234330

200 7% 8H
A = B2 {7 G S

UHF RFID SIS S E It
CHEILE £ A



UHF RFID SIS S &It
CHEILE £ A

Design of a Circularly Polarized Antenna for

UHF Band RFID Reader



40

UHF RFID 2IJI=
CHEILE £ A

A= RN,

fEE R K B L

Ol XS ITEMRLBUHRGF M2 ZHE.

20074 8 H



Mooael MHEERME FRCe RRUESE

AR HMRER #E <

@

F A WEEABE R % E O éﬁﬁf
.
F A WIEEAEK BEdE A A o (%_%

2007 8HA H

HEAXEBER KB




TE B R s v
TI 0 B] EL Z] e s v
OF 8] L B i s s s s e s vii
A D S LT Q1 woeeeesersesmsessesestesetet et ettt ettt e b et b bbbkt b bbbk b bbb bbbtk b ekt b e ix
A TR PSPPI 1
JI REID 7] 8 eereeeeeeeeresereseneeeee et 4
A RFEID T £ ceeeeeeererereesesememetststs 4

1. REID Q] ZRT  corereimstscmitsenisiisiniistssiistssssistsssasistusssisssossistisssssissnsastosssnsissssssssisessassoes 4

2. RFIDS}E 7] 2 A 2B O] H|TL orerersessssmsisescssustsesessissssssssissussstsossassstssssssissasssssoscassossoscns 4

B, TEU] » 9] I GE o 5

1. SEEUJ] eeveeeeees et 5

I T eeet et 7

T T SO 8

4. T #eeeeerereesemrerseneatintentattstest ettt ettt b etk b bbbt bbb bbb bbb bbb bt 9

C. RFEID Al 22 Bl ottt 9

1. REID A 2Bl TLA] crverermtiiistinitscssssistsissistssssastsossastotssssiotssssssissusastosssssissssssssossassosoes 9

2. RFID S RFQE] croveererensisersssvstssnimstsosiustsessssistsissistsosisstssnsasiosssssistssssisssonsastosssssissasssssssons 10

3. REID Q] S5 ceeveeeeermenenenene et 11

4, RFID -0 7 25 HEA] cooeeieieieieien s 11

5. REID M ZHEA] oottt stssssastssssasissasssssisssssotssssssissasssssissasoos 12

6. AT 7] AA A 2B E A ZET e 13

TG e 2280 A 221 0] o LR O O ceeeeresie s 15

8. RFID CHFEJLF  ceeeeererererereeentitiet ettt 16

D. RFID FEE 3} 32 ciitiiiiiciioissitsssistsssssistsstssssssisasssssissassssses 16

1. RFID 3} AFE H Q] corniiiiiiniseistosnstsisistssssistsossssisasssssissassossosons 16

2. 135HE T 8] RETDD «eeereeresersssssssssisiinsisisinsistsis sttt 18



3. 13.56Ml TH & ] RETDD +reeeeeeereseeseesessestssessssesseestintistissssss sttt 18
A, A33MH TH G ] RETD +reeeeeeeeseesessessessssnssessassessttstistisss sttt 19

5. 860 ~030Mz TH & REFTD) «eeeererreeresessesemsemsessetiititistietietei e 20

6. 240 TS Q] RETDD ereereeeseesereesemesstintintietie i 20

M. REID & T 7] QFEHILF AL Al O] B woeereerrrrreessssssssssssssisssssssssssssssssssssssssssssssssssssssssssssssses 21
J e TR X e e 21

1. STFEFT] E] weerrerreereserseeseeseteis it 21

2 u}/\].ﬁ]_/; ......................................................................................................................... 29

3. RELUITL LLOSS +wreresesesesesesessssssmsmsssrsssstetes et et ettt sa sttt et bbb 23

4. A QFA A THH] (WSWR) weeeeesssressssessssmsessssssssnsssssasssssssssssessssssssssssssssss s 24

5. AL GEB] B cevrreeesersee et e 25

B. TFO] LT 2B B A B corvrvesmmsssessssss i 2%

B. 900MEZTH & REID QFEILE B A] creerrmmeiitintisi it 27
1. AR 7] TFO] T T corereereeeiseieisii e 27

2. QFE[LEF A ceeereremetre ettt 30

3. uto] AR T EWMAZET O] A A 0] IE R e 41

IV. UHF RFID &t 7] & AT} QHEL} A A oo 43
A, 98AT RFID 26 7] U A Al E A e 43
B. UHF W& RFID &t 7] O EILF A Al HE A s 44
C. 712 RFID @t 7] Q& T T} QFHLE crerreerrerereintineseietistiss s 45
D. A9FE RFID T 7] OFEILF T2 2 EZE B o 47
V. StHY A5 D RFID A28 & £ A oottt sssesesesenaes 50
A. AZE UHF RFID 2T 7] QFEIL} A% 2 e 50

1. AV BB Tl 2280 F 7] coeerereereseeei et 50

2. AT El 2 OFELF 0] 5 FFEFU]E] A e 51

3. Return Loss(S1) TFEFIIE] 2250 e 57

4, AT E 22 AT FFEFUIE] 22 e 58



B. A#¥ Ad@ A ok Yol 900Mz RFID A2~ 2§ 473

1 [T 59
1. A2rE 93 AT orgv}e] 900MEz RFID Al <8l A8 A& s 59
2. AZE AT OFHLFL AT A 62
VI- é% ....................................................................................................................................... 64
e 1A SRR 65



= S R T = ~T = ~ N - ~ T - < B - R =< R =

=5

RFEIDS} 7] A] 22 B Q] H] G ceeeeereeeeemrmntitiititit ettt 5
U] REID AFS 3} AFE] coeveeeeermeiiiiiiii i 6
RFID F33} 395 A B A s 17
Zupal Wgow AT EIRPE M) 913 ehelut o5 2 A 27 32
_‘lFJH 459] /b]—_g_ﬂ_‘ﬂ_ RFID xﬂ%%o ;37]&} l_&;_/%] ................................................ 47
AorE oro] AEwE AZ]9 A7) F EA o 49
T3 OFEILE TFEFT] E] coerreererreeeesee e 51
A ZFE OFEILFL] O HILF O] 5 2] ZF creverereeeenieinn 52
A ZFE OFE LFY] Return Loss(Syp) 2270 Zh et 57
A ZFE OFE L} Q] QT Tl 2 2] ZE o 58
A ZFE OFE L} Q] A5 T A] o 63



2.1

d 22
H 23
d 24

2.5

d 26
d 3.1
H 3.2
d 3.3
d 34
d 35
H 36
d 3.7
d 3.8
d 39
4 3.10
d 3.11
d 312
d 3.13
d 3.14
d 3.15
d 4.1
H 4.2
H 4.3
d 44
d 45
g 4.6

REID A]Z2 Bl LA cveremininiistcniistscssssisssisiistsosssstsonsasissssssistssssmssssnsastosssssissasssssossasans 10
2 & % (Inductively coupled) HFA] e 11
2 2} 7] 3 (Electromagnetic wave) HFA] s 12
OFEIL L, S 7FA B 7] 9] S 7FE] B e, 14
A 2R 5] 2o A 9] A QP BF coereereeeseeeeeesis e 15
RFID Al 28l LI B} orvermstsenimeniienitoiiitsssissssistsssssisssssissssssastsssssissassosscsons 18
ST EF I E] 2 B] B coverrrrerrsssssnesesssssss s 21
R QEAY A T «evremsersismensiiitii s 24
TRO] TR 2N E ] A B ettt 27
AA 7)1 3] B o]l T BE A Q] e 28
Aol 7120l A AL E I HEAL G AL oo 28
EdAZo A MEE T UFAFE S T0] A T e 30
SukAl WFAL 7] o] vFAL sl 3} vl d tho]E obE| L] HEAL SR e 31
EWNAZGo] AZAE CFHLFL S 7F3] B o 33
obg L)) WAL = S Al A B PAFO] Q] TEA e 34
Sa ATE A A AT g2 FHA L E e, 37
N2 A QEBILES] ARZEe] MPARZ] G s 38
TP 2] OB LF O] ] O] OF & covveervsssrerssisesissssisisessss s 38
UHF9} mlo] 3238 &3 O ELFL] H X I coveeeiiniei, 41
EdAZrD Y9 vlo]ma Ry RFID A] 2B Bl i, 41
shol a2 st EAABU(U%)%} N5 57 HR(SES)Y FIFF R e 42
HEH I AFQ A] BJIL Q1 Al It 43
AFHT AFE Al BJIL Q1 A] I s 44
UHE T @ AF@ B et 45
712 RFID @t 7] Q& B TF GFEJLE oo 46
2F L BLE] REID M| S5 coeeeeeeeesseessesseessess et ssss st 46
A orE UHF RFID @ 87] QFEIU B2l 5 i, 48



28 47 A¢rE UHF REID 211 7] LB AT QFEILF A A T e, 48
18 4.8 AZE UHF RFID @ T 7] QFEILE cerrerreeneinieie e 49
a8 51 A gFdbapbA B A T BET] e 50
LT 5.2 Z A FFR] TJEAI I e s 51
28 53 HPATFEA o] S FE AIAF HFEH 592
a9 54 TEOEIY 3, AZEIU AWAFE] ST s 53
% 55 ERHE #u, Azerey Auade #7) AE B GkEL} o5 e 53
Y 56 TEoEHIY 42 Al ZEIL AHAFE] F e, 54
% 57 EFEQE S, Aol griadel 87 AE R b 0]5 v 54
2 58 FEorEL 43, A ZH L 90° B AAFE] B e 55
Y 59 EFQH S, Aereit 90° 87 $7e) PAbE 2 chelL} o] 5 55
3 510 TEorEIY £22 Al Z eI 90° B A AFE] B e, 56
7Y 511 EEekE £, Aeteit 00° 323 E] #7e] PAbIE 0 b} o] 5 e 56
19 512 AZE UHFY RFID SFEILFS] Return Loss(Sqp) «ereermrermeemmemiscinieinnnnes 57
7% 513 AT AT 22 FFEFUJE] & e 58
I8 514 98 AT ¢t A Zrol] WE RFID Al 2Bl A G A1 T e 59
29 515 900Mz RFID Al 228l 248 9] 3F 28] BFH coenii 59
1% 516 AzE HUES A 83 900Mzth RFID =45 Alde] MESS A =H - 60
O 517 A2F9 oA oL} BFE G BFE B TL e 60
28 518 A ZE OFHLFE BJIL Q1 A] AL E] o 61
29 519 AZE cteldE Fatel PREA B1E A4F FHE doE(1) 6l
% 520 A%E ElbE Fatel AFENA H1E AT FHE G0 B(2) 62

- Vi



ASK : Amplitude Shift Keying

BPF : Band Pass Filter

CRC : cyclic redundancy check

EAN : European Article Number

EAS : Electronic Article Surveilance

EVC : Event Management Component
EPC : Electrical Product Code

FEM : Front-End Module

FHSS : Frequency Hopping Spread Spectrum
FSK : Frequency Shift Keying

GTAG : Global Tag

IIDT : Interdigitated interdigital transducer
IIP3 : Third order Intercept Point

ISM : Industrial-Scientific-Medical

ISO : International Standard Organization
NF : Noise Figure

LHCP(Left Hand Circularly Polarized)
LNA : Low Noise Amplifier

ONS : Object Name Service

OTP : One Time Programming

PCS : Personal Cellular System

PDM : Power Duplexer Module

PIE : Pulse interval encoding

PML : Physical Markup Language

PSK : Phase Shift Keying

RBPMS : Real-Time Business Process Management System
RF : Radio Frequence

RFID : Radio Frequency Identification

- vii -



RF : Radio Frequence

RHCP(Right Hand Circularly Polarized)
RIC : Reader Interface Component
SCMA : carrier sense multiple access
SS : spread spectrum

TRON : The Realtime Operating System Nucleus
TMC : Task Management Component
UCC : Uniform Code Council

UHF : Ultra High Frequency

USN : Ubiquitous Sensor Network
VSWR : Voltage Standing Wave Ratio

- viii -



ABSTRACT

Design of a Circularly Polarized Antenna for UHF Band
RFID Reader

Lim Gyeong
Advisor : Prof. Park, Jong—An, Ph. D
Department of Electronic Engineering

Graduate School of Chosun University

The Radio Frequency Identification(RFID) system 1is a sort of Automatic
Identification. Using a reader, transponder and antenna etc, it identifies the
information of transponder by means of a contactless reading and radio
frequency.

In this thesis, Circular Polarization Antenna of UHF band for RFID reader will
be presented about design and manufacturing.

In a distant range, to perceive the signal from a number of RFID tag
simultaneously without errors, Hybrid Coupler(Insertion Loss 0.16dB) has been
used to devide original signal into two signals which have 90° phase contrast
and two of those signals are supplied to A/2 length of Stripline Antenna.

Also, Antenna Radiation Efficiency have been maximized by using the two
signals which have 90 ° Phase contrast and designing Radiation panel(Cross
section 13.4cr) having two Feed point for embodying Circular polarization.

In the result of this measurement, Return Loss(Si1) was very low (914ME ~
-45529dB) and Antenna Gain has the commercialized level of Gain (6.09dBi). In
addition, it have found that those antennas could be applied to other RFID

systems through the Impedance Matching (Transmission line matching method



using Microstripline).  Also, Circular Polarization Antenna was improved to
increase Receiving Sensibility and perceive a number of signals from tags
precisely.

This kind of access method is expected to contribute to future study of Circular
Polarization Antenna for RFID reader in terms of it's compatibility with other

systems and improvements of the Antenna Efficiency.
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o9& 900ME WY, T4l WA FHSS E=EAFA7E &7t Ed, A4 dodEe 2
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R A F et &% 8 54 & 2871719 /387 s FrhA <
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dol8 BAALY W FA LANG FAMue) 7|&7]% $EP o RFIDE £
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54 d9"s Z,2 st A sygvHE v Z % Yo He geA A
holut AFE AbEah= Aol by YAbskel whAbste] ofsiA uEdE Aotk ¥
13 o] SjAtshe} wkALE A7 a, b ( ,= 1, 2)2 YERIE 24 3-D¥ (3-2)%
2ol 12k Ay Ao veRdTH

i

Mo

i

b1 = Snar + Spap (3-1D
b2 = Soiar + Sosag (3-2)
— -—
‘s a a1
7o —» o| =20t «— 7g 7L
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‘_ _.
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_ b A pelA e 7
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4
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N
L
iy
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&
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o

g @(Zs = ZL). "FRMAR Zs = Z,D W= a=022 524 (3-4)9 2o, =9

WA ek 3 BRI

Vi A} 90l A O] WhARs}

Y2 —
Sp=",0 = WAl g 2o b )
Eg 44 (359 30 4 DAE 54 ATUAR FUPoRA QolAr Aol

Su="2" (a=0) (3-5)
1
Se="2" (2=0) (3-6
2

2. WHAMA
2 316l gelA RS Vi, Vo 2 9AdF I, LE RE 2 (3-7), (3-8), (3-9),
(3-10)% 2 #AZ JErd S 9l

Vi=a\+ b, (3-7)
i =}]j (21=61) (3-8)
Vo=awy+ by (3-9)
/2=}1;(42—é2) (3-10)
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a8m A G, 3-8) oA A (31D, (3-12)9h o] Hul A 3-3)elA WAAF Sy
e 4 3193 2

o= (3-11)

4 :Il_?/lza (3-12)

S _ b Nn-12Z, (3-13)
i 4 Vi+[120

2% 31004 WW Vo= ZLQ) Aol B, o] Ag 919 Ao Agaw A (3-14)9
2.

Sy = Ttz (3-14)
o] AellA Zs =Z, = ALY dadxzof 2] 9 dudzrt s u S)=002
HE S 4 Utk vRstAR s 2] (3-15)9F 7o) YR

Z;=Z, (3-15)
2= 7,47,

3. Return Loss
4 G109 4 (15)% ZE 29 wie Few nE e Srhelmz, ofdel 4
(3-16)3} o] HAMAI=E T'Z e,

=2, (3-16)
747,
GuHon Gu€s 7, 2 Badelnz wAAS s Bagow an. a4 4



G-17= yehlid T Aol i wkaako] 1] v], 0= $7daketal oA |t

=T | (3-17)

o] 71 Al Return Loss® 2 (3-18)% o] Ao Ft}
RL=Nlog y 1] (2B (3-18)

4. A XA A A (VSWR)

2o dojA HFste FIF7E EolH AolEoly YEM, Yol E FE Fx
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dlof ot FAl A¥ S FAT

® 31 794 oz Q4% EIRPE BAbe7] 9@ el o5 9 A= x3

EIRP = 4W g e FEE A i
TE A G =l AW
thol & <bHIY G =164 2.44W
etel g G =3 1.33W
tho] & <t Ube] o] 5(Gi=1.64)2 S WAIeE BAst ] dEA 7] witel F A
4= 2o MBS S A2 2] (3-29)9F o] HA & F A



(3-29)

PE/PP * 164

Ve EIRP

<]
o
=y

—

el

B

o

@ RE A S

@ Ry, HAHA

LA A

& Xa,

3} 2ol B

(3-30)

fl),‘f'fl)y‘f'/XA

ZA:

3lo] 1

]

TE A

a4 383 o

Rv+=

}

&7

B
ol

</

X

B

L

)

g
B

!

X

Dipole

Antenna

Transponder

Z7

)

= gtHvYzRY ¥

002 7t= A

b Xae

e} B A Y

ol A

)

HA 2 (3-31)3

9]

Rv=0)° o

(3-31)

:ﬁr

Z A ps)

_33_



web A e Aol ol dA el 1 dydias WAAY R we e A

FA oItk A2 tholE o A WALA RS Ry = 73Q o]t}

d. & A7EG 2F A7A

HAe ALy A Az FoiA e dEH Yo FAE Ho dHe A HHge
HE Ao A8 "= S v, v e dAS A, gas] & KT
H (effective aperture) A.2tal H 2t} o] S 2] (3-32)9F Zo] A& H}

P=A,+S (3-32)
71X AE FoIR WA} 2E SelA AY Pt Baehs Ast dFA FH9 wy
02 B &tk HE ATWE et A9 1Y 399 2o AAW F9 YA
2 Zol S FaEn

Al2-Dipole

_——

s P s P,

Effective aperture A

% 3.9 rEHVY] AP M SoF Al A PAtol o

frE M7dE Ae YoE ¢tHUE Ed A7 9iAbE = AR 7] (Scatter
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S /P U, (3-33)
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P=7 P, (3-38)

2 (3-36)° gk HAApe} o], Abek T Ase v 4 (3-39)9F
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Ky S S (R ARARY (X +X )
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19 43 UHF Y AFE =23
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¥ 41 19 459 AE3l¥ RFID AlZE52 #7134 &4
= 9] =)
EE Lk 1 9 3 4 5 6
A z 3] A} SA} SAL SA} PA} IAF IA}
900 900 900 860 902 890
Frequency - - - - - -
Range 928 928 928l 960Mi 928t 945\
71.7% 22,4 28.19x 2455 25.9x 21 8x
ote|L} =7 31.7x 20.6x 98.19x 93.5x 95 9x 19.8x
3.8cm 4 1cnt 4.83cm 4em 3.8c 5.8cm
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