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Abstract

This paper presents a tag emulator for a UHF band RFID system. The tag emulator supports the 1800-6C and EPC
global class 1 generation 2 standards. The transmitted signal from a reader is generated using the PIE coding and ASK
modulation methods. Signals of a tag are from the FMO coding and ASK modulation methods. The ARMY7 processor
carries out the overall control of the system and signal analysis of incoming data. The verification of the tag emulator
employs the application platform implemented in C++. Users can define parameter values for protocol during the application
run. The tag emulator presented in this paper allows evaluating various design alternatives of the target RFID system in
real applications.
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Fig. 6. Transmission waveform of the reader for an
ACK command.

ACK Z&ololl chet 2/rfel &4 nt@

w IR RRTIRTT T ERR
I AT R b U U
J% 7. ACK H3ofo| it e oE20lee &2
iy
Fig. 7. Transmission waveform of the tag emulator for

an ACK command.

O 62 g9 I/ HRE JeEFE ACK B
ool Wigt Fe] FA BFolt. A HFE& <
FA 9438S Yz stg g3 g 339 ALy
Al F2o gig &) #yolth 1Y 72 ACK HH
g Bl dEHolE e F4l HFojh A T
B2 o EHolH Y £ #3e Yela st 5
e By e g fygoltk

oft oft O B

fo o 2

=

—

V.4

=2 UHF t9 RFID Al2="e] 81 o &o]
Attt B o EdolHE 383 B g
| UHF diSelA 18000-6C¢+ EPC global classl
generation2 ETES A Qeth RFID A€ 810
HE 7hsd 32 HAE 984 RFID 35 A9
ofg we, go|Wa @A FFstor o) wEhA
27} RFIDAI =519 B2 WolA 53 &8s %
=E AZstn AT 47 ok B =i
AAQ BAHNA thFe HZE AL
1 A EIEE At

1 o Edelee FA7IEd ZIEE S &
s AFLE Cr+ 7] o Z AR AAET
xR EZY 0 27t FEvg grd o Fg A oA
A AR A ARsY A 4 Aok

p=k
L.

=
=

my o
[o]

A

3

>

%49

r > Lo
i

=

P
T

(1055)

UHF the| RFID E{1 O E&0lE &

(1]

[2]

[3]
(4]
(5]
(6]

(7]

(8]

(9]

45 9

2 o geolHE B A8 7}
ERIEEE RIS T R
ABeIHE 483 AF ol

7IRE 29 AF L

R. Want, K P. Fishkin, A. Guar, and B. L.
Harrison, “Bridging Physical and Virtual Worlds
with Electronic Tags,” In Proceedings of the
SIGCHI Conference on Human Factors in
Computing System A Pittsburgh, pp. 370-377,
Pennsylvania, United States, April 1999.

$AZE ANE AE, 5 &, ‘v UHF H
2 ICY Aoy AA” HxFeE] =&, A 4H
A SDH, 93, 41-49%, 20083 9¥

9l%% RFID 2H1Ed BuA, AAREFATH
AAA B A, 2007.01.

A, FT RFDAY Ed= 2 AHY By
AARFATE AAAHEAE, 2006.00.

%&%, RFID - USN A1F 438 & & A<
o, =l 2008.04.

V. Derbek, A. Janek, C. Steger, J. Preishuber-
Pfluegl, and M. Pistauer. “Behavioral Model for
System Level Design Automation: Passive UHF
Transponder Case Study,” In IEEE ICSTZ005,
pp. 7-10, Palmerstron, Newzealand, 21-23,
November 2005.

R. Beuran, J. Nakata, T. Okada, T. Kawakami,
K-i. Chinen, Y. Tan, and Y. Shinoda,
“Bmulation System for Active Tag Applications,”
In ISSNIP 2008, Sydney, Australia, pp. 1-6,
15-18, December 2008.

ISO-IEC_CD 18000~-6C, “Radio-Frequency
Identification for Item Management - Part 6C:
Parameters for Air Interface Communications: at
860 MHz to 960 MHz,” ANSI, January 2005.

J. Lee, H Kwon and B. Lee, “Design
Consideration of UHF RFID Tag for Increased
Reading Range,” IEEE MTT-S International
Microwave Symposium, pp. 1588 - 1591, San
Francisco, United States, December 2006.

2

b

>



2009 118 HX3E3E =FX M 46 HTCHH 11 & 17

S H B Y)
2008 FE et
AAT S FIHAL
20084 39 ~FA F5oheha
ARBN T A AT,

<F@AHEoF 1 RFID A2, ¢]%]

Aot 2|3 )
20083 S5 st
AAF st FoAL
20083 3€E~dA FEUTN
HARFAN T A B4,
<F @A EoF : RFID Al24H, tA

p

g Alz® M7, 5> g Az A, ks s>
of & X(st43 ) Z & 4
20083 FHEtjstm 2002\ S5-thsha

shst Fet} FEhAL AR FAF I FEFA}
2008 3¥ ~dA =Egew 2004 S5 e

AR EAN T HAL A AR ENFsta FakA AL
<FHAlFoF ¢ RFID Al4d, )= 20053 3E€~dA S5
g AjxE dA g5 e &3} o

gk gf H(H3)Y) 8 ALY
20073 EE g 1990 ZEEstw

AR FAF g3 Fehal , AR FAF I FEAL
2009 FE it A HEA 19931 FE st

&3 FEA AL HFH T 33 AL
20093 ~ & A olel A~ AT, 2007 FE g

: GRS R
<F@AFok : RFID A4, ASIC A A> 1989 ~1998¢ Alg7|sd+4A ¥4,

20073~ A (FHUHHESFA AF4A
<FHA ok Computer arithmetic, ASIC A7,
GEA2E, dH T EA 2>

79 dHIY
19759 AM7ZAdeaw HzpF ey} Fehal
19753 ~19799 kA shd 4 Aty
19813 Univ. of Michigan, Ann Arbor A7) " Abera} & shA A},
19861 Univ. of Michigan, Ann Arbor A7) A &3 & A
19861 ~1988d FAUFEA(F) Ao A4

S 1993 ~1994Wd olgy] 2y tistw MY WS
200008 ~20018 e FHdSw 3w

gl

P
2
20072 ~2008'd d2lwo] TSt AAAT
A

e

2

198840 ~ @A) %o st A% A F )

5]
<FHAEE D VLSI A 2 Test, 14 A3 2AA, &358>

4 )

(1056)



