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ASK : Amplitude Shift Keying

BPF : Band Pass Filter
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EAS : Electronic Article Surveilance
EPC : Electrical Product Code

FEM : Front-End Module

FHSS : Frequency Hopping Spread Spectrum
FSK : Frequency Shift Keying

GTAG : Global Tag

ISM : Industrial-Scientific-Medical

ISO : International Standard Organization
NF : Noise Figure
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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

RHCP : Right Hand Circularly Polarized

RIC : Reader Interface Component

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
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ABSTRACT

Isotropic pattern characteristics of a dual-structure

z-slot antenna for the UHF RFID Reader

Kang, Gwang won
Advisor : Prof. Park, Jong—An, Ph. D
Department of Information and Communication Engineering,

Graduate School of Chosun University

In this thesis, characteristics of a dual-structure z-slot antenna with isotropic
pattern for the UHF RFID Reader were analyzed. In order to analyze
characteristics of the dual-structure z-slot antenna, the 12 slots on the radiation
plate were shaped under different parameter conditions with diagonal length (L),
line length (d), the slot gap (t).

The dual-structure z-slot antenna had an insertion loss of 0.16 dB in order to
accurately without error recognize multiple tags from a wide range of distance at
the same time and had 90 ° phase difference compare with original signal using
Hybrid Coupler with 90 ° phase difference. Also, 2 Strip Line having A / 2 of the
length was designed to split into two straight signal that were same amplitude as
right angle to each other.

z-slot antenna had a left-turn circular polarization. 12 z-slot antenna samples
were prepared by connecting A/2 Strip Line feed point and z-slot on the radiation
plate with cross—sectional area of 13.4cm x 13.4cm in order to receive micro power
reflected from the tag. The designed antenna and the standard antenna were rotated

in the horizontal and vertical directions respectively and then the isotropic pattern

- Xii -



was measured by 48 kinds of experimental methods and we have obtained the
antenna prameter with optimal isotropic pattern characteristics.

Characterization of the designed antenna were as follows. Return Loss (S11) was
very low approximately -62.21 dB from 92525 Mk and VSWR was from 1.001 to
1.028 by matching impedance matching of 50.069Q from 925.25Mz. Through these
characteristics, we confirmed that this was compatible with commercially available
RFID readers.

Also, through experiments of the dual-structure z-slot on the radiation plate with
isotropic pattern, pattern characteristics were good by checking high antenna gain
and deviation of less of isotropic gain when line length (d) was large and slot
interval (t) was small under the same conditions of diagonal length (L) measuring
from isotropic pattern and gain of antenna according to the parameters of
experimental conditions.

In particular, it was found that excellent characteristics showing antenna gain
was level of commercialization of 7.36 dBi values that was a slight decrease
compared to other conditions of experimental methods and was almost no deviation
from the isotropic gain patterns when the conditions of the dual-structure z-slot
antenna with optimal isotropic pattern were the standard antenna in the horizontal

o

direction, the designed antenna direction 90 and design conditions of the
dual-structure z-slot antenna on the radiation plate that were the diagonal length
(L = 80mm), line length (d = 30mm), the slot interval (t = 6mm)

From these results, It showed to improve the sensitivity of the antenna, as well as
to 1improve the antenna efficiency through -characterization analysis of the
dual-structure z-slot antenna for the UHF RFID Reader with optimal isotropic

pattern.
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F ) ol ARE 54 B & gdov], FohE el FaAH BTl o
FUAA) At BukEdel Ae Aol EASY] wEe] ole] RoklAd Sgm

glth[12-14]

AApsoh gAbElo] Bloie] 91X W et gl wAglel o Al B AN stiv)

A3k tolE QU R U= o] 7HA] vty FEle A 7]
A= FEY Fo® Wol A&t o]9le] E:-E(Monopole) <FEHIY, & <FE|YH(Horn)
QteIY, vhebEE (Parabolic) SteElY, 2] Z (Helical) SFEIY Go] lom, & =foA T
W Y 54 245 98] ATek tElvE UHF di9delA] &5 <tHuE d-38k8ith
&% <HHUE RFA 7HE EvlE 11 QteEvolH, vhe] A2 2~ E g (Microstrip) 7] #$]

of 19, S%, V= T 9% e FEANe BE F, ofd /) FeE FAL shol



= 19534 Deschampsel] ¢J&] A¢kd ol@) 1970 J. Q. Howellol ¢l x&o = 284
A rEluZE wHEoixem[17] 2 & R, E. Munsonol| <Js sl <telyrt e ol %
ofg] Pejo] nlo]AR~EY &5 eV g Arh e Mgy k18] o] vt
olARAEY &3 QMU= AlFo] Foleta hAo] AHst 24 He] dHE Tt
Aol 7] wiEol 914548 QbHUR Wol ARRH AL glow, FAR V|dE AMEShe
e

C 71 X E AbgekE W, A=

’

1
BN
it
>
ofo
o
s
ok
e
oft
52
rlo
[-40
4
S
N,
ot
i)
fl

UTH[19-22] Z28u o] WHE2 SHEYe] Furh Srheks dhado] ok FEE QL]
A71E HAE e A d9EHS Wole WHEES Lysteof gtk

¥ A4 = UHF RFID #ld7]18 o728 z-&% <teve] 594 e 548
WA st HAH A guEE EESATh olE et StHue ol Ry 5%
dom AFtetlen z-&3e] Aok Y ada A 5 vt getvE A des
wsletHA HA g ol g EE AEE Stk dA A oy Ao HaE
SAlOl @2k glo]l AEalA d4Ehy] 98l 016dB AYdEdS ZEE sigom 90° A4
zt= slolH )= 7 Z 2 (Hybrid Coupler)ES Ab&3le] 9 A5 e} 90° A= zt=
ATk w3, WEo] FowA My Azl F A NS FEstr] flste] M2 Ao
o] 270 2E¥ =Sl(Strip Line) &&= AASIAH. 54 s 2t UHF RFID 2t
718 ol T2 -5 <HHue H3d A3 AnEAS MY, 85

N

=
oS

w7 fld [ M = MEs, D= g 729 25

4 StgUol thaf o] E EAIS =333l VAOA = RFID 24 7]8 &5 <Ll 7|

SN

RFID A8l s 7He 5L 744, &2 el sl =shslan Mol = RFID 247
2]

VA e ols7+x2d z-&5 eV S e

7 e, e AA B A E, Y AlE sk E

% 24 2A0R AYstel 54 BASI OB VIFAAE DFNA oFTEY 2



II. RFID A2 H)
A. RFID A2 /A8

1. RFID9 7id

RFIDE= AHs3f ID Al =¥l 9]

g Zok2A molaz Hh QteHlUIE WAE e

A

Tol Raata grje Foge F3FL olgste] A& Y] Aole dlolE AL
7hestAl stel BEC WoEel, ol$ AR F4, AN oY ] & I 5 e 7
2A HPEAoz A4 Hao 7128 ANES #E=IIAY V] Eete FAFERs

Q4710 m, YolHE AFOR Q4

A2l sk 7lselth

A ARE AFsts EAXE
&

)

3 =

2 719 (ERP, SCM) 2.

\_,Z
R

o]#] & RFID A]~#l&
Uy =,

8171/227],

Bl 2] Aol AFES
Bl 2o ¢}7]/227] s wet ¢
ada B AYGFe wet 5% 3 (Active),

o

A HA 2= 1 7] A&

2 Al&3=

TR £ S8

r>~l
of
X

|5 (FAFTEH )] 3717

AZFL

gol 7hs

TR

3.

2=~ 0]
AN

-

_6_

U] (Transponder,

7)), 32E AFEHAY, Y

T W

4% 8 (Passive),
=355 ool bl 135kko] 3, 13.56M, UHF,
wokel] weba = o FE| A o] A A S (vl o] H /H A A,
2 2] 7he st

= 3

=

=

of uwhel ofe] H
, S 251
SAREITY
vtolA gyl SO
S AS (Tag/

=y 2~
TAHE

A4S FoR A

18]l sprfe] B vk

A

o] =q 8007H7HA ¢

)=
R

wehd Feane 7

. AtA 9o 2 RFID: Ej



2. RFID¢} 71& Al&de v

RFIDE= A4 HFHshA & B1g A4ste] o &0 7159 e #5874 7]
E3te] delHE AFom A4 - AEsts Fad duk Q1A v)gelrh mw, oA
AF4-3HE RFID F3bR+ 433Mk, 860 ~ 930Mi theS Abg-3tar ik shxwk ol A
AF&3= RFID F35E 9085 ~ 914z ti S Abgsta vk wakas w=, fdol
A AHE3HE RFIDE Sidlell A Abgstazt dvbd FHE o] &3te] Fa¢ gL =
daffo gttt AH O geol mekA A4S oA FE FE 9
A717k=, IC7F=, RFIDO] 4% - A - =, A&, F349, AH87]3, BE 7he
gk dlolE %, dlolEl R/W &%, 7t= &4E, Hetsd,

NIRRT

o

X 2194 & vlEE,

2

g, B nEel sk

i 2.1 RFIDS}F 71& Al&de] v

HfFZ = 2471 Fh= IC 7l= RFID
A2 W ] 3 = 2 HE54 HE52 ] 3 = 2
14 Ag 0 ~ 0.5m e 7lel A | e lel 4 0 ~ 5m
A H= 4 % 4 % 1 = 001 ~ 0.1 %
AN E 950 % olsk | 999 % o] | 999 % °l | 999 % ol
L= 215 7S E7hs 7 (F A 9])
AH& 717k =7Fs 19 olW(4d) | 1RFH (54) 10RFH (60)

tlo] e H3t 1 ~ 100 byte | 1 ~ 100 byte |16 ~ 64 Kbyte| 64 Kbyte ©]3a}

Data Write 2715 7V 7V 7V

7te &% E o9~ b3 B By 7o =

Het 59 Al gl 7l = =24 &7t =24 &7t
&8 &b =7t 7V 7hs

B2 H]-& 7+ A" A4 =5 (510 °1) | E($05~%1)




3. I -9 3%

a. I

F-yuets RFID A" %74 BaS33 sAxEe] ibs 53 fsew A
Aol B4 A3E el I1SO sld TAEF(18000-6)= 712=E I7EFKS) S A%
3l AR - A= BAS ARl 18000-62] RFID A=/ 5 F Bl (o]
gl Blop)ol™A oF 2m o] (7 =7ke] HMutrlEel wEh JAAAL vE) 94 T

¥ 2.2 =W RFID H &Y~ 4kALY

Q.
TE G| AT W& A | A
»<nlEJIE 8 gl o 7] AL 1
INAAF IE7} ﬂlﬂQ‘rﬂHl I El
H] all of] 2~ REFS& AEFE dt= A8 2 o] 524
H 2 =2 X A= 5 ohF A AL F
= A5y FAT/A Al2" 152 A2} RFID
o) i Al=Elo 2 A4 g -
SR - R R
XUl 2 Aol el &, e RF AE | A
° o - Mg | Gezd
g OV 7 AERel FuEs xq T | HEL
7171/ 5ol A Zreletel ol m x| 4dlAM, RFIDAFE 2 & H 3]
A | ° Ao Ak
Eapl Pl Hol7| &S 7dloz S 8xke] *x
2] 3| A} suleyl=E 8o dxiedll £24 A F
ofo] ¢ TrovanAte 1} 7S 7|¥to =
=, AZEY O £FA AF
otof sze = XW RFID 97| gx 9 FHfF
T~ Bl asys, 9 ¥ Omron, "= Savi 53| _
A ol H| = ’ 2 A E
e § ¢ PDA& RFID7] 7i Aok if;* f]{FﬁH;
gmaag| PVOARARL AEAW B4 FEEARE | T | T
e e e ATM7|4te] FAl 92tz F+=
o= = e/o I
=T =7/ =%
L EARY o}
HaleE o, | ¥ AEE U RFIDANAG AE, | | RFIDS
gl /| T ZU2EPe] G835 S Y Aay
3| 2v) EEE
3 A b




?ﬂ]

3l Al
g=

REhs

}

A
pul

]

a’
il

-

o] X% v} RFID of
o] & =ul RFID

Ay g &o], =W RFID
o]l =

3|
DA TN

7

P
T

X
=

243t A

2201 A

=il
=

-

T

=

o}

/'\7H1:ﬂ-
=3
Eid

=

R

7]
&l

I

p=1
¢}

A4 =ul RFID

=4 &

sh9l7] Wizolch, 919

9z A
o] W] ]

S

A

o
N
4
)

—_
o

%

tel A 7bs sk A

S

flefol A =<

J

KoN
=

[0

Bl

2.3 U] RFID o 714

A
3t

H &
18.5%
23.6%
3.2%
2.9%
3.3%
51.4%
13.7%
19.5%
1.3%
34.5%
6.4%
7.7%
14.1%

100%

2011

o8

74

10

10

161
43

61

108
20

24

44
313

71

15!
2. 44
SI
S} 7;”

9. & H/W,SW

6. S/W 7t A3
10. 71EH(H 7] 5)

1.
7.

]

g}

of




$t=r RFID/USN §333]¢] 2011 RFID =l & wW&32 816099 =W, %
23914 B Zopd 719 e F 31370 dAVE TFo] Hodrh ‘opd VY e
H/Wek7b 2 71de] Ankel 514%% 2Aet, S/Wiok7b 34.5%, 7]EF 14.1%=
SEo] otk 2EA N FAAG] w2 7)) S 30090 miwke] A Aol 90.9% =
FE TA7|delH, 2% 3090 vk 1927 2 AA e 61.3%E AA|star At} o]

9% @0L ugstel RFIDEFE ve) 94 44 S0z 43/ A& a%

o7 A5 Fol vk AFSTFHAMAE = 23 =qHY g TAHSE IPvE

al
%ol RFIDE F#ste] Agfulg& Aest s RFID ¥ s $4471324

welal T 9tk FolurhE RFID #el 2l @4 AdAoln 2ws d7Ea o
W, gd BHEAE A2 59 Bk 125%4 Agske] 2008Wel= 54710l U
t}.[25]
b. =9

mEe gy sk wSAF AHZ(DARPA)YG v 7Y §E 7]EANIST)]
Wed e 2 N719de] SHlAE s e 428 A9 oo HP, IBM, MS

=
=5 MEgns BN 535 A= ArAY AAY /A 27 SE7=
Mo FHE Fu AFE At Y. AA= HCI(Human Computer Interaction,
A} AFH 7] FE g #g AT VeI 1 BxFF ] FHs L doem, %
A 1S o] &8 AFAE St MITE FAHoRE Enxd m=#27]3 UCC =

WA, Al 5o dES S Aes IDAEE AdS 1998d0l sto] Tled 3 A
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RFID #d %2 Z2AEZE vl usddAd=y FEAg 7|&Ew
(IPTO)o A A& A Ytol UCBE FAlo2 A3y 9¥ ‘Smart Dust’ Z2ZAE

2| Rele] ARFYAAS B AsstE FHEY TE Al 2" Jfike 7)ot =
ZAEo|t} Auto-ID AEE EPC ZZAEE ZF2W gFotoz Aslu ALIE 9

o

Aol Folgith o] TRAES ZEE e £ Ade WEAIE B3
AR 27F F-2HE ofol’ls AP oA AAZE A 8= i ol &, o= el
E 3 oW =AdARE AsHer e ¢ e dY AR TS5es A0
ot B = Auto-ID AIE 9] EPC ZZAEE 19999 A9, 57) tish(n] o] AL A
Tasl, 9= AzeA ghet, 55 ofsol= e}, A¥ Aole hI, A9s 7
dodshs sAHe= 10007 =2 7o Fder Feaasds drsta 3
t}.[26-27]

ARE Aol 24 AAHE Huaw Q& wukd, FAHF, /M, Py, FUNE
713 AAA
BFE o] d@ A7E AQekn gk AR FulHE A A oA AFE

#7, F RE AR 229 H2 oA

I\

<
oy
;
.
m
1)
—y
Q
>,
Q
5
r>~l
)
24
o,
=
>,
e
re
of
—d
oX,
tlo
ofy
jubad
o
fr
-
N
ol
Ho

HFE = AFE S45 F53dvs 8=

g 2001delE B4 Ate GHABA dEND e e Ade] B A
ATLE'E WEslo] B Aol gF Fe ATAY FFEL A - BAsw, ful7)
B dEga Asle A8 98 tedor @ AT dAd AT S
5o AESRAY A2 FFors 9 AT A AR Bel BE slelsel ¢

2Hobg AlAgste] Wzte HE Had dAygos =d T2 7l Z2kolH Al sl
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Bt A @ oouAS z3sta 9lo] RFIDY #3dk Aol A7t FHel F=2 7wk
7le Mol 2HdE wE3 oA E MR RFIDO §8ioF ¥ H =Y of ol g

Sl #AAS 7] 2o]7] AFE Aow Holth dEo gI¥Ad RFID #H ZZAE

Ak HZol= NTT EFE9 ‘G-mode’o] TTRON©] A &¥+= & @dd d5s ¥
olaL 9}

THIFEH 2~ ID AlH ] eTRON Z=AE= 20039 39 119 Ad"Eo, dAl NEC,
SRR, NTT=2E, $42 4482 NCR & 3= T3 d230F 719 & 1809 7H
ARZE Fofstar sl el AVl F - S ShHlY 3 1mn o] sfolw A v R
718 F2 128 M E ofFoltt. g1t 2y 7] Atele] FAEA AYE °F 4 ~ bm=
o - RSkt 9EFE vhFol2, vhEHY, NTTH oY 3A7F 502 AEF%
okl &gst7] 93 Hde AAeta Aok x4l FAol wet ydRE A8
W71, POSA &6 55 7iEste] SA1E o Aot
THe A5 2001d FHATEU)S FrsE AE] Tle AFAST)S dgko = 1
1EAR(FET)S A= A¥s FAkste] 167) A7 Z2AES st glom,

[e)
&
AH = AFdel i d5Fs 28t v 2e HFE dEH2 92 72359 4

[-40

N

22 MEe MRl FEE B3 ARV|ES AL
B3 F3ste] AAYES st HRE /A A Jow, v Al el w3k 7R
2 AA, dE, 7o) vEer o A7 Fol Atk Smart Its' ZERAETE g3
A A 2A, AbEo 28] WAE RFID 3¢l ‘Smart Its'S Adste]l #A], <14, #
T B2 59 715E A AR AFES NEsta, AssE AME 7He]

AeAE S8l A=ty AARAES FEZ AT Tol ATh[28-29]
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B. RFID Al2¥ F+4

2 AFAst= EdAZC(Transponder, = ® 1), = 9

o
fx

RFID A]2A®l& 11§
A5 7lss e & - F217IEIYY] Be #57)), 32E AFHAH, HESY A, &8

=2 7AW (ERP, SCM)S. & 18 213 o] FAgT

A/
W\
N

(a)Bf =L (b)etel vt ()&t 7] (Dol &g 7ol A

18 2.1 RFID Al2¥ #A

C. RFID Al 2% 5343

RFID= #9725 E 235 wod gae guriete 718 937 As 714

52 A5 B/AEF 24 gom v

z
dolel 2 selgith, eluvlolA B2 Bu= W dol N5E A%d
=

g e oteel A AxHoz Ass wastn 9w DS dlolest AFE wo
b o AT gkel Solzbd Aale] AYw Qe DS HolEE chElR dAEar).
olul stelube H1olA A4E IDE dolE ANFE Wi ARHA A%en 7
FEHE d5E dolHE olgse] dad Auag Agad Adss gaw Ass
A% Bos 248 ARRRE dUAS Qo B4sEn B4stE B 2

AEE dypo] HojM fyriz g AEdt. Fede duriziy FAlss

L

mlm

>
Lo

_13_



Aol A ATl v A

il
ne
fl
olr
oift
oft

B Y& IC e T8 752
512 KByteol™, w®e &

ic)

B vl A48, Au 207k bsE e

g ¢717F 7hs e FEvE i, wiRe FRels EEPROM, 474 RAM(FRAM)
5o 3 th[30-31]

, BFHTE 220] o

1. RFID #48%& 44

RFID A]Z=®]2

A NI =gt DAY

A2 Im ool AN ARSEY, Bl1e) ICH o] F 2t

2E qUAE Al o3 FFHE 55 P

qole. weA eldrle] reu =Y

g wARt P 47149

22 4o] 7)ok WolA
re wAsd, ARE F ICE 99 duxw

SRR

/ rd Transponder

o
Binary code signal ©

Reader
19 2.2 A3 % (Inductively coupled) 21
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b. 27|19} (Electromagnetic wave) 2]

AA7) 9 w2l 3m ol T A A AFEE = RFID Al2glo=® 31330k Qhe L
g olgdA M2 FHAFES s e 22 548 e
-2y Edx ZY 1HE 19H ol AP Al ~H

- AMEF 9 1 868MHz (r¥), 916MHz (W] =), wlol A 23} F34<l 25GHz %

58 GHz , 9085 ~ 9156MHz (&+=r)

- EdAEY AYAR (50.47)
AA7 3 Aol ERAEY S$HE A9 vge wirg E A5 e =
ol o9& HhAlE] o] o]F A= ], oA #oly 7|ES 83 Modulated reflection
cross—section WA o]&3 Zlojth. ey o] WAL IC H& FEsty] A% $E

backscatter

----------------------------------------------

Directional . e . :
Tx Coupler i D1l Dzl i
T [ * 3 i ISD | :

—_—
Transceiver * | - ; o D‘EE 6408
recaiver FET| ° '3
RX ' '
Beader Ay EoE
Dipole Transponder

1>

a9d 2.3 AA7] I (Electromagnetic wave)

2. RFID W x4h4

gy 7iet Bas o 7HA gAE BA e B2 3Hcoding)E 18 A WA Ho]
HE A3t v Adaes 52 71249 A 7K "gAE dzw4 = ASK, FSK,

PSKE ol §, 714455 255 A5z uatele] Ay 2oy 54 Fu5 e,



& Fol T UHF el At A4ste] Qalggolt thg AN 2wste] 714
2 Fol7] fiste] 54 WP A= aFsy Qid HF Bol ol Ao
Z34 8 SSWHolth SS % CDMA wukel o} B el o]g5e 43 Al
2 DSSE BEF 2] o] §HE g 53 FSol F2 Abgd

gey ol @ MEWAL Bl Aged awE Bie 527 Bastd 7170l

M

o® WAl ASK G5 o]&3dte] AsE AEdh 7|g
dolg Areo AAHE Fol7] 918 o8 AzAert FdE =, CRC 59 WS
AgEhE oY g T, of e BlaE FEsy] st FAW FolA ALEH
i+ Aloha ¥ SCMAS®} Hl=g WAS Abgstes 5% A W, dolde] Has ¢s
of gd T vdlA ds duFS AREEHE dlolE HehH Feol AHgHrh 53

ol#d AT A= Bzl A mEY ] V5ol o3 [32-34]

N

7] AA Al2d EAAEY

WwHF AAE DAL oVt e BA FE= ZY Lol & yEhd =4 F
= LelA AEAY RS A4 & &3 dA @ fdur] 52 F35E fy
o =3 =Y LA Ad AfE A7 93 23

s
=
Az AAY O 9 AZEAdZ o AT A2 eIz FFda=

= frps = —F—— 2-1
fTX fRES 2 L1 . C1 ( )

44 gzol7] Wiel, A4 FAHNZY F AN 2 A47e] Asnizse] Fol

tt.

T

: 1 B
Zl—Rl‘F]UJLl‘Fm (2 2)

_16_



19 24+ SHHY Ll—% 7HL 2H 7l e S7rE R veloadieltt, gy rle] FAlY]
ofF #7142 HF At wyE A 35429 FA47]= ¢ty 24 Lol

HAo g AAdr].

. Uy
I-|l

o— Receiver Ly

4
23
A,

=
(o]
T,

=
o o
4
4
]

a9 24 HHY LS 7 g9 U)o Sk =

aeu B FRE Lol A L €0 dRaE AR gasel glojzit. of
A% & Qunzs Z2,& 94 Rl g9 249D wehA Hrel mgd

Jwly + =0, - 2 f s Zy(fres) = R, (2-3)

1
JwC

Fe L AF i e FAFAG] Az £2en $4719 B AN A4Q =
Ao 4G R OZFEH(R =0) 2 o] 4H AgAe 7Hgol 7 zshe])ANd
) Uy Ug
i (fFomg) = == — (2-4)
VOREST 7 (Fres) Ry
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ofj

800 I I I I

0
1x107 1.1x107 1.2%107 1.3x107 1.4x107 1.5x107 1.6x107 1.7 x 107
T3 f(Hz)

a9 25 AATAE 2o Ao At s

S A" YA 99
EWRAETY dqux =g H9E 7] SGHUYRREH ENRAEGE T4V
T AUATE EA8E FE(ugy, @ Rl o8 Aeje)7bx o] Aol 22y o
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oAl ey A = WeTE Alade] Ao 7lsH Weleh dAs=A el i die W

= AN EHLZGHREY AEE dHolErt eyl ofs) #Ad 4 vk <tH

Bme] B} oA 4 H—% 2 olgste] ANT & Atk
r+xt)

O,
N
9
=
(o
[m
%
[>
rid
inj
lo,
el
et
Y
X
N

N}

1l
N
lo,
)
X

>,
©
S_)‘I/
filo
ne
o

Te N, o« 2
Tr = \/3 \/(2.711;”)2—7”2 (2*5)

Ea
BE QT BF S8 3 U EgAet "ot EdsZye] A dux w
o ool dolg Aol BAL 98 aFEE Az AYFF w0 PR E
ArEr] BRHR(, iy—0, R —o0)2 EAaE LolA Ed~Zoish 2] b
Uzre] Azlel ola) AAAY. Azl z=00 N FelA Aol AR i, dolE A
o 98 FTF ALl uyy, ol oA FAS e, ot dolE Wi

o A& ofvwut,

1. RFID F3 A& 9

RFID A2gle Ax7)shg ByA 7l a $AA7)7) de] geor
2 BREY 08 $4 Auase] 7%& RFID Axde] Bl oa Anazd)

A WAL /7] £ WA eelol Bk IR 53] RFID Aswe 2 T
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AR dygud, BAEAAEA(EE Bt A, 1Y), 4 2 3 A4 B2 A
29} o5 g THE S dovlA &E Aol Fastth thE T Au| e o
o] B3& o] FastttE 212 RFID Al~glo] ALg 7hsd A4t 52 F3459
Holell Algto] AivkE o] Hrk ol e o] f wiEel] A&, #3HE, o5hgo] of
ZeAle)l S s 543 e T HAE AbEske Avte] sbssih. A Al
Ao ISM Fi4 o= " Fo7F 9lal RFID of Z2Alo]AE %3 ISN
S A& 4 otk tiF-ie] RFID Al2=98 F34 92 0 ~ 135Kk, 40.68),
433.92M, 869MEz, 91oME(F ol A AFE &7Fs), 2.4500, 5.8, 24.1250k7F 91

=
T

M

>~

¥ 24 RFID ¥F8 F95 djgd 54

A% 5} % 3} = % e 5HUHF) HREEE
F 74
125.134Kllz 13.56MHz 433.92MHz 860 ~ 960MH: 2.45(lz
o] 2]
- 60cm W]k 60cm 714 50 ~ 100m 35 ~ 10m Im ©]
. = . = vlo) . ez
HTJ}ED}-HQQHE] IC7< TE=] - 900Mz; W
Sl wot |4k e PR AR A A
aw | gw-ge aga T T o 3 54
: EEE IR _
54 As Aspr Al dF oAz, o L C| 0% B A -84 o
o e Aelgag & T T T A Aol e Ay W
) A A
P Vg Hold o] Wy
4 _
| wEY 53 55 55/ | 5E/45Y
o 1
[ FaE ae
gy | AVES | Gong aa| o adend adl |- 3ed ad
-170 %‘Q%Zﬂ/ﬂcﬂ’ =T i 1_— o X o %5 H(}X]
Bob | oo e | WEAE RS A A e A
T agmA/me
914
g A% <4 g
314
) ‘1 B < ik
Bl
&) S|
2] EEEER 2
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F 24% 135Kz olstell A ol Fdtul B 24 7HE
ojAR I} tfexe] RFID Al2=8& F
Abgata otk kAR el A AL-gSk= RFID

F354= 4330k, 860 ~ 930ME S
F54E 9085 ~

RFIDE =WelA Abgstaxdivtd I8 &

914Mtz

g Agstun

i

o

3L T

b o
RFID

[¢]

Fhee £3

s holn, M, fHANA A

gtk webA nE, KRN A

olg3te] Fukd v wAsok )

ZE 9 Aol webA I4e kA E& Fx Urh[38-39]

3 25 RFID Al&=¥ %53}

a2%% | ISO/IEC SR e
AFH T2EC Uity W o] o]
Data 15961 Tag Commands _t”T i 33 1%
o A5 A<k
T
nz 15962 Data syntax 2] =24 wEg et Tag =etol®¥ 174
= = =3F oF = o= z q
Tag 15963 Tag 427 7t .u1’11(11.l€ IDE &8 & & A= AA 4%
2y (Anti-collison)
180001 Generic FreERF, FETEw AEda 72 AR
Parameters Xstel das vy A
18000-2 Below 135kHz | < DINASH type AB , 37l5, 10cmA =
He ] IC7E 4 + TagsisAte] FE54WA|
FAAF7Y
18000-3 13.56MHz -
. RE 2 @ 424kbpse] wWLE SE(1% BFE)
Alr 23 3kx
Interface R 1 : FHSS, Passive®}?], IntermecAl #|<k
(=) | 18000-4 2 45GH . ,
&An RE 2 Active®?!, Siemens, NedapAl #] ¢k
Q Freerl AI9F, 8 = 7FNATS FA4TA)=
18000-5 5.9GHz v N reneE
A 3
L8000-6 UHF Philips, TIs 57/0AF & &A%t FEEF 7t
860-930MHz F dy AFEE Aow dAW
180007 UHF SAVIit A2, Active tagel] &3+ A"l <l
433MHz(active) | 218 100m =, LE2] Qigj(oprtFo] F48)
ESRe TRI Application
. RFIDAI | 482205 AR 7] 5 a4
7% 18001 2 FAL ° .
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a. 135Kk 9 < RFID

ISO/IEC 18000-29] # 3ol w& RFID F35E 135 ki thd S Abgats v ohe
FosaA FEAA SAATYZ AASE 3m EBE 10me AdEs N> Ag)
sigdch webd A4 FAge WS 2 gor Y AYs Wold8E A

FAREAS vehE Fadolth BR, 53 /€7 F 49 AABE ke ISO/EC
18000-29] EE3} 23, WFe] Aol 10m % 3m AN AAZE B g
WH -35dBHET G

A

kv

o= AW 3m AelA e o] ZAS i o= FH, T
=, ISOEE=2 A9 22 dela, of g2 felvahe] 7wl Ay Al3E 30
Z 1% ®u= 531dBolvt =2 @)l Aolvh mekA o] Fukg oA RFID| =
W oAby A sty Sl Al AR A B A H S M= oAl Bl s AN E S

et

MAsoF & Aor AdHEY. ofd wE vd WHHo ML duy AlYH 30% 1%
o dexds AdsEA HEY UerleEs vdEetd Jhed Aem A7d
t}.[40-42]

b. 13.56Mk ©H < ¢ RFID
A4 A B FH T2 1356 o] RFID AHES7keh o 4bd el &4 sts 9
A H=e HE/MAS $d Hd Im ANz o] & 5 A== shar v dA

Ao Al A0zl AAE wle] AAA = B3 V=72 2000V/m @500m

(3HAF Al 80.0 dBV/m @10m)o] i, I & 935dBwW/m @10mel™, 32 93.5dBuw/m
@10mo] oA $-glugtR el 135dB7F =& AA ot of7|d gele] HE f9e A4
1.5me] AFoAE & dige Avjx HAdo] 7hsd 7 JEE dAY dAGEL] 7

91 935dBuw/m @10m Xt} 18dB o4& ASsAAZE AL &3t de AAH o
1356ME o] RFID Au]29o] &A3tE $siA $2vtete dayrgs == 7
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c. 433\ 9S4 RFID

433.92M el thefA = 18000-7¢] EE=etwte]l =AI7F obyel ISO TC104(3 E] o]
H) 7l=Ad3ldA A9 T ISO 18185 %= w=ko] i = Asolth. v = A
2001 911 El2f o] A= W = d&shs HH oY HHHAE e

ol key?l sealZ RFID EJ1& Eo EHoz /%y A$ 1 odo] g1 Y&

FAEE st AE 8Ts; Ak oF WA Aol FA =Hm; g IS0

fd

18185 3E+gtolw, of7jel %3¥ RFID H 1%
862-928Mz, 433.92/ 915Mk)o] T}

A, ISO 18185% A7y F =, ¥, T 5 oe] F7lolA whdste] 1SO9
DIS FR9AES E38tA ¥atxm glo] TCl04 Wl = &5 AdwEArt 2 dctow
FzbE s vk whEka] ekell A AES ofuiFo] RAMZte] AE AR Ads &

o] &

W, RFID®] 433.92M thejolAx &=+ AH oW goez s, 5644

T+ UHF < (433.92M, 915Mt,

#H2 ISO 18000-7 71, 4 % "= 7I€s st 1l olst= Agd 553
RFID Al2=¥l& AMEste Zlo] Bld & o= Atk v ol 433.92M o < <]
| TddFoTE AFESh= TPMS Al&®l3e] 1S

==

b 2. ot TPMSS A% A%

RFID Atgo] 382 45, dx

$-#7F 7] wiEoltt weld 453 RFIDE W #3F 43392Mk <)o) vhkdh F417]
719 &%= 2 Ao o A% e =97t dasirh[40-42]

d. 860 ~ 930Mz %< RFID
ol el Ao AbE HolEl& & 40Kbps, W& WAL AM Aol Agwm, 2§ o

g 9OME; e, B4l ¥FAe FHSS EE=AFA7E SF®ch ®=3 HAx gd9Ze iy

oo 2 2 ~ TMEe] AbEo] AuHE Y FHSS7F AFEH & A vt &3 g9
200 ~ 250Kk7F vbA &b, Ad A5 A ZFE 400msec ©]dte]al, HUl E&4 <l
AHES fElAE dolB Y HEe o] HQsiry I a1 QA gor &8
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7] 91814 500k el Ee) wel AYE Badt AA) VAL CT-28 9085 ~
914 Mz & FHSS Hi& AFA WAg A&8 RFID&OR Rujshs wWeks 45
Hom ART Bast gov, NENE 49 A AHY 45 KT + A= &

A, 4AA w7k gdelop @k &% B 54 & 2971719 Fhe7] AaAE 7

ofy
(o,
(@]
.%
)—l
oo
<
—
N
!

4ol Fws Sust oA £ A4 54 2FHoR A8
[ez]
1

915M" W& @ AE RFID % B 54 &A&F93 gdste] AHed dart ol
t}.[40-42]

- 250Kk V1% E AW FEEAE(EE: W),

- 500Kz 715 F: 2W FESAAH(ZH: 0.5W), duty 10%

e. 2.46z 99 RFID

TG o192 2400 ~ 248350, I35 8§ AFE= £ S0ppm, MEWH O R =
F 53 9, AF FaE AR 2830 o8, T dEe 10 olste F A
=

=+ 20%, - 80%, FEEALH

sp

)

260m0] 5}, FF4 o5& 6B olel, FEM 3§
9 GAA = 0BmIW) ARl e $euele] 240 B9 RFIDS] 7|7 F0%

gel= Ao] BEd Aow Anyy, dre VEr|Es AAFsAY A Aol

==
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III. RFID #¢7]1 ¢ <tely
A. RFID 8 7] & <tely o] &

1. RFID gt Y o] &
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B3] FAHY 99 &5 w3 2 &3 2ok wzl RHCP(Right Hand Circularly
Polarized) %3 LHCP(Left Hand Circularly Polarized)”} 274 ¥t} &3k o] 8|3k 7]
Fo] YA B WS Fo] JPAFAE Fde = WA o] old AZE A 2709

Striplines ©]-&3 M2 BFe Ay tevtrh Al 2= o [2]




¥ 31 [19¥ 34]¢ 4839 RFID AE59 A7|% EA
e =

OYHT 1 2 3 4 5 6
Az 3] A} SA} SAF SA} PA} A IA}
Frequency 900 900 900 360 902 890
Range 928 923\ 928 96