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Abstract

Development of Radio Frequency Identification (RFID) systems has increased rapidly in
recent years. RFID systems consist of radio frequency transponders (tags), radio frequency
transceivers (readers) and a host computer. Tags that consist of an antenna and a microchip are
attached to objects. RFID is a promising technology for products tracking in warehousing, supply
chain management, service logistics, control and other automation processes. However, the UHF
RFID tag is greatly affected by backside goods especially metallic object because the antenna
impedance has changed. The dipole tag even can’t work when it is attached on metal. Therefore,
this thesis presents the design of a RFID tag that works reliably on metallic surface especially for
container in a smart port system, it consists of a dipole antenna and an Electromagnetic Band Gap
(EBG). The design of EBG material is operated at 922 MHz and its reflection phase has an effect
on the antenna characteristic. The tag includes an EBG substrate which is used to insulate antenna
and tagged on it. The tag can be used on metallic objects and have higher gain. The experimental

results showed that the proposed tag can communicate with reader from a distance of 8.6 m.
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v 1
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. EJIWUWNII?IQ’Q (High Frequency : HF) 13.56/27.125 MHz
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g .
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§UANNDG 10-15 MHz | -5z8zmsiudadoyalunai -Access Control
= aq 9 a Y s ¢

AaNudNIasg Il | -nainuldugnadlusuiag -aWIAMSa

o 3 J

w1 11fe 13.56 MHz A lumsemdoyathunans

~ 1 g A ' <
AN g tidlununsviatenilan

drunuAgade 850-950 | -szezmssudatoya’lng (10 was) -50 W

MHzitasdams 19t 2.1 | -anuidalumssdoyags STUVADMATUN
wazdwanud lulasndl | -5aume
2.4-5.8 GHz

A Aq ¥
mmnmmgmﬂmm

110 2.45 GHz

v A

o [ A ] ?A}J Y o Y 9 v o [
a1vIunaueIy UHF UUﬁﬁ]ﬂUUNﬂl@ﬂTﬁu@GlUﬁﬁTﬂo]‘]Ji&ﬂﬂiﬁuﬂ?ﬁiﬂfﬂuﬁ’]ﬁiﬂ

a

11933714 EPCglobal Gen 2 standard



MINN 3.2 WIATFIUGUA1IND UHF voauaazilszma

20

szma ANG

US and Canada 902 ~ 928 MHz
Mexico 915 MHz

South America 915 MHz

Europe 865 ~ 868 MHz
Northern Africa 862 ~ 870 MHz
South Africa 915 MHz

Middle East 862 ~ 870 MHz
China 917 ~ 922 MHz
Japan 952 ~ 954 MHz

Pacific Rim

VunuLaazlszng — 866 ~ 925 MHz

Australia 915MHz
New Zealand 862 ~ 928 MHz
Thailand 921-925 MHz

9
v
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Microwave Coupling
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- Coupling MW AUINIHIKAD
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Microwave Coupling (868 MHz —5.8 GHz)
HumeernealaIwanuuilnd

o <
-331J1_ImJG]G]?,ﬂﬂﬁlelJU’IﬂaUE]\iﬁ'lﬂﬂ'lﬂ’lﬁLﬁﬂ

3 3.6 Tag 111U Microwave Coupling
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< o . { @ 4
N80 INALY tag 1AY chip N9ZH1N5 modulate signal NazRounaun e ldannioszy



22

= @ A Y 1 Z 9 A ] < 9| A

N ID ‘UEI\W]UL@QﬂﬁTJ]‘hJT] RFID reader hlﬂ LmTa‘Vizuu%zﬁzm@uﬂammmaﬂwm Glu“]]ﬂ!z‘ifl
< o 4 ] < o I 1 1

YOUNAMIZFHUGFY (absorp) AauuLman Iilih vt ulymaeszuy RFID wu wungins

1 o [l ] J o I [
LlWiﬂigfl]'lﬂwaQ\11u"ljJﬁ3J3J1§li RFID Tags ulllllll@"]f g IvYIgnaaN lﬂug]}u ﬂ\i!lﬁﬂ\?clugﬂ

A
N 3.7
S-Parameter Magnituide in dB Unsymm etric
0 ]
511 fields

-1 N

‘2.. Fl -......J:............

e (- ’\ Second resonance

P . z l

. ; . i
0 05 / 1 15 2
Frequency f GHz

~ [ A 1 < EY A a A A
3‘].]‘1/] 3.7 Naﬂig‘ﬂﬂ@lﬁﬂﬁulllllﬂﬁﬂllwv‘hm@’ﬂﬂ RFID Tag mnmmiammammmm

9 Y
v v v AR

AiuauITete1adAYT eenLUY aza31e RFID Tag Na1uN50aaANanssNUIN

va v g 4 @ 4
Tanzuazveunad 1@ Tageonuuuli ag Jauauianmnunauliludiewazazdounau

[
1A [ o

Twauusaneivzi ] RFID chip fiogiimivesiagyauld Tasldiaaladidnain

U Q

. . Y g [ a { @ 1q ¥ A 1 3 9
(diclectric) A5Ina1UTENUAIBTULIY Vo TagabNnoen i Tdaauutiman Tuihgnniu

' Y
(Z IS

1niaaiia tag 1 l1aaeg lingilulanzvieveuwan



23
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MSLENTINAU (polarization) 14 FegmautiAuesmsurmasiuansanzuaasluglves
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9 o w Ao v o 1Ty A A = 1 o w
idumsnnavesmasnunsulandwmiesalinaivzgnizonan unugdmiaeau(tield
a X < { {
pattern) #2805 nied uduuvvgUflduaainisilasuniasvesaurnldilivio
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Y
puDgUMIuAmaIuYesEsnIMAT N5 1A 3 uuD Al
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1) mJ°ugﬂmmwmawmgmu"l@hm@ﬂﬂ (isotropic radiator) ADA1EDINIANYNANIYA
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Y lusimsgadenisludaies uaslinsuinaInues N IMAUYNAANI
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v/ .
3.7 95188 (Gain)
@ a . a A o Y. =
. 931819959 (absolute gain) Vose1wo1Md (lunananmvuali) vuleda
PaI1AIUVDIA NN UVINMTUANTE MU TuRan 1Nt vua 1R dea NN INITIRH
0o w A Yo 9
ATZAAINUN IAT VN
[} (Y] o 4 @ [ @ o w
V. 8R51VENTUNNT (relative gain) MU OATIAIUVBIBATIVENIMEIU U
a A o Y Y] o W A 9 = a g‘; o W
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< Y 1 o Aa a H ]
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v 1w ~ ] as g v Aamal ~ SA A A 1 Aax
113 3AA18A31V818Y0 181N ANDIHAIBITABNY ITNIeNTA NADITNITININTT
9 Yy a A an = .
uuu1%e1991n1791999  (reference antenna method) 30 ’J‘ﬁﬂﬁ!’]ﬁ&mm&m(comparlson
A A A K . = L% = o o A
method) H39IBMITUNUN (substitution method) FIA W01 1 TasnsnfSesumeumiasnun
Yo Y Yy a v o w Ao 9 A o '
Ta5udreaeo1nadIen ®,) numasnuniuldnnmeeimaniimsnagou (P, ) A1

v Y
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test % Gref (3_1)

ref

test —

4 o ' < <
iiadoanamany Iuveilu dB fazvi ldanaums

Gtest (dB) = Ptest (dB) - Pref (dB) +G (dB) (3.2)
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=R [T (3.3)
2\ P

(o}

A A 1o = Y o Y a
o G Ao ﬂW@ﬂﬁWlfJ'lfJﬂl@\?ﬁ'lfJﬂ'lﬂWﬁVlEﬂﬁﬁhﬂﬂuﬂﬁﬂﬁﬂﬂ
9
R ﬁ@ﬁ$ﬂ$WTQﬁ%W?TQﬁWﬂ@WﬂTﬁWQﬁ@Q
A o w Ao Y o w A o w
P Uag P, ﬂ@ﬂ'lﬁ\i\ﬂu‘ﬂiﬂulﬂlmzﬂ'laQQTLWIﬁQ@@ﬂth ALY

A fe anuenaaulueimea (MUgRgINUNUIZEZN1)

\
3.8 3zEIMINU
sLUVMIAREIUINAIN Taen9 Niseasudie argeinianaiadd azaige1ne
Masy TagmaimesNdeanorsan 1aun M1aads W1310M03 ¥ 9a 1881 A HAZIZEZN

FEHANAWOMANATILALEIDINANIATY INHanveInsd (Friis Transmission)

P, 1Y
R_c.G.| 2
P T R(472Rj (3.4)

A 9 ' ' Yo
WBL51IADINITNIIUATLISNITDIU (R) Fﬂgllﬂﬂ\iﬁilﬂ'li

r=2 [E
4z \ P,

GG, (3.5)

A o w A

Tagf P, 1D MAINIUIATOITY (Tag)

Y

o w

P.AD mawmmmm’%mém

T
1

R AD 388N WNITOTUY

]
A

A A AUEIINAU (wavelength)

3

)

)Y

v 1

G, A9 DAT1VYIYUDITIIDINIANIAN (gain of the transmitting antenna)

A v o

G, A9 DATIVIIYVDINIYDINIANIATY (gain of the receiving antenna)
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Parameters Physical Size (mm)
W 30
Wa 2
Wb 20
wd 1
Wc 1
Ws 4
L 78
La 9
Ld 4.7
Ldd 72
Lc 18.3
Ls 3
S 2
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Reader introduce: RFID Fixed reader MR 6134A

MR6134A is base on generation 1 (MR6034A) product improved generation 2 RFID

reader, This reader compatible many protocol, separate type design, connect with 4 antenna, fast

reading, multi tag identify, Industry protection grade design etc. This reader are widely use in various

RFID system, reference application as below:

Logistics and warehouse Management: Goods flow, warehouse management, and the
flowing management of mail, parcel, luggage.

Intelligent parking Management :Parking management and automatic charge

Productive lines Management: Production process fixed Identify

Product counterfeit-proof inspection: Using memory’s write-protect functions inside tags,
and identifying with true-false of products

Other fields: Used widely in club management, library, student’s school, consumption

management, time management, dinner management, pool management

Reader characteristic:

Special Anti collision algorithm, high efficient of multi-tag identify capability;

Four separate transmit/receive antenna to make more wide of area in the application;
Compatible ISO18000-6B and ISO18000-6C(EPC-GEN2) protocol standard,

Read/Write tag capability : read 5-8m, write is 60% of read reading (depend on different
tag)

Reader support multi tag identify, single tag read, tag write, lock, and Kill tag etc.
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Model No. MR 6134A
Standard ISO18000-6B, ISO18000-6C (EPC GEN2)
Compliance

Frequency Range

Standard ISM 902~928MHz or ISM 865~868MHz option

(other frequency depend on customer request)

Operation Mode (FHSS)

RF Power 0~30dBm, software configurable

Communication Standard RS232, RJ45 (TCP/IP), RS485

Interface

Output Port 4 Tem OUTPORT (can control output high/low level)

Reading Range Depends on antenna gain connect 12dBi antenna, the reading distance
above 8 m

Signal BUZZER and LED

Antenna One ~ Four Antennas, TNC connector

Power Supply DC+ 9V(Supply AC/DC power adapter)

Dimension 310mm x 210mm x 40mm

Weight 2Kg

Operation -20 C~+80 :C

Temperature
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UCODE G2XM
UCODE G2XL

Ultra high frequency smart label ICs

UCODE G2XM and UCODE G2XL are specifically tailored to the requirements of
passive intelligent tags and labels. Conforming to the EPCglobal Class! Gen2 standard,

the devices address application areas which demand long operating distances and

high anti-collision rates, such as supply chain management and logistics.

General Description

The devices show unsurpassed UHF performance over the
entire UHF bandwidth, reliable operation in dense reader
erwironment and long read ranges. UCODE G2X feature an
extended 240 bit EPC number and a 64 bit tag identifier,
including a 32 bit unique serial number.

UCODE G2XM and UCODE G2XL provide a unique customn
command set, such as Electronic Article Surveillance (EAS)
forincreased theft protection, Read Protect which prevents
unauthorized chip memory access and Calibrate, which

rnakes it easier to optimize the reader to tag communication.
All custom commands are 32 bit access password protected.

Benefits
» Long read range due to high chip sensitivity
» Ease of tag assembly due to high chip input capacitance
» Consistent performance on different materials
b Reliable operation in multi-reader environment
» Theft protection through EAS feature
¥ Prevention of unauthorized memory access due to
read protection
» Wide temperature range: -40°C up to +85°C
» Global use from 840 up to $60MHz

Applications

» Supply chain management
» Asset tracking

» Pallet and case tracking

» Container identification

» Item level tagging

Key Features

EPCglobal C1G2 1.0.9 certified, compliant to EPCglobal
C1G2 1.1.0

512-bit on-chip user mermory (available on UCODE G2XM)
240-bit EPC number

44-bit tag identifier, including 32-bit unique serial number
EAS (electronic article surveillance) custom command

Read Protect custom command

hd

Calibrate custom command

32-bit access password, 32-bitkill password
Fast data rate:

- Forward link: 40 - 160 kbits/s

- Return link: 40 - 640 kbits/s

Multi-label operation

* ¥ Y Y ¥ ¥ v wr

hd

- Europe: 600 tags/s
- US: 1600 tags/s

founded by Philips
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Standards Compliance

UCODE G2XM and UCODE G2XL are certified according
to EPCglobal Class1 Generation2 Version1.0.9 and conform \/ Eo fb
Ay °

to EPCglobal Class1 Generation2 Version1.1.0.

Frequency Band

UHF 60 MHz

Frequency Band 840

Electrical Parameter

Input chip capacitance 09 pF
Quality factor 9

Minimum operating power -15 dEm
Interference signal suppression®* -4 dB

* Modulated jarmmer, offset to carrier frequency > 1.0 MHz

Ordering information

_ Ordering number Delivery type description

SL3ICS1002FUG/TAF Bumnped and sawn wafer on foil frame carrier (8 inch)
UCODE G2XM SL3S1002FTT SMD pa ckage: TSSOP8

SL3FCS1002FC Flip chip package: Polymer strap

SL3ICS1202FUG/VTAF Bumped and sawn water on foil frame carrier (8 inch)
UCODE G2XL SL3S1202FTT SMD package: TSSOP8

SL3FCS1202FC Flip chip package: Polymer strap
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