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ABSTRACT

One important consideration in wireless communication systems is the loss in free space
propagation. This thesis focuses on the radio propagation behavior of radio frequency identification
(RFID) systems between reader and tags operating in the frequency of 2.45 GHz and placed at
different angles and distances in the indoor environment. The channel transfer functions of RFID
systems are measured using the vector network analyzer (VNA) from 2.3 GHz to 2.6 GHz frequency
range. The microwave-band microstrip antennas are used as both transmitter and receiver antennas in
all models. The magnitude and phase of channel transfer function, past loss, path gain, correlation
coefficient and bit error rate are evaluated. This proposed experimental evaluation scheme can be

used to study and improve the performances of RFID systems.
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° as a A A = ° A 1 =1 & 1 9 ~
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menmeiognielunaindinnseding
A P 1 a g a o = = =
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2.4.1 m3demsuuulimeaveunnaluladl RFID
3 ] [ @ 1
AsdeaIoyAURLILUY RFID  Avsyninaunnuaz@ieudoya (Reader
¥38 Interrogator) 3z Ao suuuliaeriueimalageziidoyauyiinisueqaa (Modulation)
ar d' d' d‘ d’n P=1 d' T s U 9/ a s
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T ﬂ' é ] ag Y L |
wazdenaudwivesniiu 2 5o ufe
act d' o t& 1 <4 ‘ - - =) - - -
1. 3 wmienihnduniman Iddh (Inductive coupling ¥i5® Proximity electromagnetic)
FNTVIUANUDA (Low frequency: LF) 41011 150 kHz Hazd14n1ud gy (High frequency:
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2.45/5.8 GHz

j1l 2.10 msdoasdronduimaniWiwesszuy RFID (6]
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RFID ﬁmiﬁNmmmsz‘uumsé’ammuuﬁ%ma (Digital communication
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Noise
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™ circuit [ ] €hanne! [T circuit [ ™ Processing:

o =] g aa
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]

NRZ coding:

1 0 1 1 o ] 1 0
Manchester Coding: 1 !11 j— _F1 j_
(Bi-phase) 1 0 1 1 0 0 1 0
Unipolar RZ coding: ‘_l l _| —l

10 |t |41 ]0o]o ]| T]o
4 44411

% 0 1 1 0 0 1 0

Milier coding: '} ? +

Modified Miller

Coding: _U U U _i U

511 2.12 ¥1iav04 Line code #1191143211 RFID [6]
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51 2.13 dygnugiladuindsdasuuuuranes (Manchester) [3]

2.4.3 MIwauteauLUAINGa (Digital modulation procedure)
Py ar dy A ¥ A ] o A o; 1
(flosnrnndnmsnuguves REID feldatuaiman Wi lumsdeasiuds
9/ Qs g 3 A 9 = v A 9 Y Yy v Qs A
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. P A Y Y aa =® 9 Yad aa
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PSK (Phase shift keying) fail
2.4.3.1 Msuegraaiwaymatenifaga (Amplitude shift keying: ASK)
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51 2.14 MsuegaraayMLeNAR (Amplitude shift keying) [7]

2.4.3.2 ﬂﬁuaglﬂﬂﬁd!ﬁ‘ﬂﬂﬁﬂ?]&lﬁ (Frequency shift keying: FSK)
th:y as 4:' 4:' d. ' 4:'
Fiworensuldsuulannudvewmaunineszniie 2 ANuo
4 1 o 4 4 4 .
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51 2.15 MavegEanFuaun1IANUA (Frequency shift keying) [7]

2.4.3.3 m3veglasus uaumua (Phase shift keying: PSK)
MNANNIIUDY Phase keying (PSK) fio A1989U1ALAZAINAYBY
A I'd (7= A (K] S = A s v A A A
adunivag luiimsnasuas uadrunezldounas fe idavesdygivnaas wolins
wasulasaazesinnn 1 Tl o wiew@ounn o Tildly 1 avesnausznldeu

4
(shift) 11/ 180 oasnd10 nANM3 PSK anansoiii 1dnauuy 2 e (0, 180) n30 BPSK (Binary
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51 2.16 m3vegEaaFuaYN e (Phase shift keying) [7]
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2.5.1 AAUW K YB3 VY RFID

..

a

fmuanuavesnaurmzitioylFausuluszuu RED o1autieon @iy
4 gwanuanan 1dun
1) 611A AN (Low frequency: LF) §1n31 150 kHz
2) eimmm?iqq (High frequency: HF) 13.56 MHz
3) ehumm?iqq?]q (Ultra high frequency: UHF) 433/868%/915%*MHz

4) grunnua luTasn (Microwave) 2.45/5.8 GHz
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* 858 MHz ; Europe {ECR : European Radic communications Comarittee)
*¥ 9135 MHz 1 US (FCC: Federal Communications Comimission

51 2.18 suanud il luszuy RFID [6]

] q 4 o £
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M1319M 2.1 §1UANUAVBITLL RFID tazns 14y
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1 - ; Y 4 Y
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b4 1 o
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v 1] T 14 v T
AlFaumdae | -anualuswiidluiiunsnaeialan
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1 A 1Y) 4 9
wanudna | -szezmsiudedeyathunan SEUURRIAIA
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amudnasgud | -anuisilumserudeyathunans Szyusnmanuilasany
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A13191 2.1 (918) §1UANVAVBITZUY RFID wazms 141y [9]

v 4 s k4
gUAIND ANy sl
FUANNAYS szezmssudedoya’laa (10 was) S EANTENTL

=] 1 a
433/868/915 MHz | -anuialumseudoyags -gdum
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TaTaso AT lumseueyags -SEUUAVAINIUNS
2.45-5.8 GHz -S1ANS

A1519n 2.2 ulSsufeugunnudaie ¥9952 U RFID
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a . = = . = -
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aa a d
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4' o - o &' 1 <1 1 1 =]
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2.52 MAIFIUYDI3TUY RFID

ISO 11784
Lﬂummgmﬁﬁmumﬁmﬁmwax@ﬂmm ID ¥119 64 Ta (8 ‘lud)
- 1 Animal (1)/non-animal (0) finueanuiudainie Lilédad
- 2-15 Reserved a32u 3 lusuinn
- 16 Data block (1) follow/

- no data block (0)
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- 17-26 Country code (ISO 3166) THA = 764 fnuasvaiizing
guilu 999 Wlun1snaasudds

- 27-64 National identification code s¥avasda infiswa@sminiulinlszme
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4 4 4 o4 i wy
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