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1 RFIDA~48

RFEIDZ — PR DFE M R LB E TR, 2FRA “Radio Frequency
Identification (I 7 o RAIDASGMIAH K2/ DAFEHR NS : BT
PR (R CARRNTag) M5 e (34 PR A Reader/Writer 5l nterrogator)

HL AR o — W R A7 A 2 e b U T2, AESERR N, AR A
FRRBIMIR IR o 275 3% v e Fe it S B TR AR 25 vh BT AR A7 1 L1 B
MR 2] B SRR R H 1. 3l o F LA SN 2% S AR TR S
SRR AbTE N FEAL I S5 4 PR Th AE

Reader/writer €—> Responder

Inquary + Power
9_'9 Several bils o several kio byles
: Tag
Reader/Writer :
E— (Smart Card)
Apprc 1 mmn o appeoc 10 m pammum]
Active {with battery)
ilidzs (Intermogator) &5 (Transponder)

H A€ CRFIDF= (1) ARSI A ARAI e SN g 0 R A 25 5 B N PRI A 6 A T
BRTEERIAS ] B0 b, T FLAS [R5 FIRF D™ it 247 AN R) )R
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L5 AR AC AR I (AR P A B Y 2 R e m N 1 P Hs A 0, T A F A . 1
WX IR R AR UF I € S0, AR T RRIR . B T @Bt RbZmigh, — AL
RERS 7 AT AP RE P i T AN B B R e B B . TAREAEARAI IR 35 5 28 /e BRI
AT IR IV AT BRG] o BUARAZANZR (G XN FRAR PR, AE REAE ™ AL ARG 35 ) 1)
B D ARG T HAR R B FRIRFID ™ i, 120 B A AL 4 R LU 1S . IRAIRFID R
G ENHAE BBV EBERGE WEDTSHLHAT I TREM N HaE4 Y
WRRZERE RS, A MM RGN WETTBRR. 1M E RS
ST
1.2 S AR A 13.56MHZ)
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B E R3. ZAB R B AT B R, T CAR I S AN AR . BT L
OIS H S BB AR o B R AR, ISR IR Y. RiARFID
RAETBNHAERPEHRRSG. RBEE AR ARG IER ., R RS,
WET TS RN . KRS RBIERS. BER=HEHARSE. EAYR
RAENEEL. FRETT RN B A Ak .
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EREEL. AT B . SRR L, AR L BRI
HLJE B R G
1.4 H'EHBt:
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FEARE, (HIRI 5 52 e RF& & 1 T4
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Fettk, IR — P E 2R R . H TSR ) A2 7 5 I AR v
BUBIAEA U o

2 RFIDAaSSAREARIL
REIDB & FI R GERR T LA AR b, BB BUMN 88 B LA 1)
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HLJBORA o IS IR R

XA RGOk U, e LR 2 0~135kHz, LL &% ISM Sl 6.78MH
z. 13.56MHz. 27.125MHz. 40.68MHz. 433.92MHz. 869.0MHz. 915.0MHz ({F
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HF 25N X AR TG 2k Fa A T O B LA A 2R, an ki 1) ET S (Europ
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(LR R RS 5.

RFID R&4¢ by H P4 22 A 43t , RFID 7% K 8T DR

HP B T IR 8. ACPR 2 THUAC I 5 2 BB IR S E 52 21 R o

N REID BN FHARBAE — L8 [ 5K sl X3 VA R

| SO/IEC Standard

Regulation Test Specification

Standard Name United S_tates Europe Japa_n
Regulation Regulation Regulation
1S0 14443 - Smart Card FCC:15.200, 15225 | E1oF EVleog 330-1 | ARiB sTD T-82

13.56M Hz

SO 18000-2 125, 134KHz

FCC:15.209, 15.217

ETSI: EN 300 330-1

less than 500microV/m

V1-5-1
SO 18000-3 13.56MHz Tag FCC: 15.209, 15.225 ETS: Elezog 3301 | ARIB STD T-82
1SO 18000-4 2.4GHz Tag FCC: 15.209, 15.247 ETSI: EN 300 328 ARIB STD T-81

V171

SO 18000-6 860-960MHz Tag

FCC: 15.209, 15.247,

15.249

ETSI: EN 302 208-1
V1.1.1 (2004-9)

ARIB STD T-89 952-
954MHz
ARIB STD T-90 952-
955MHz

SO 18000-7 433MHz Tag

FCC:15.209, 15.231

ETSI: EN 300 220-1

Can'tuse for RFID

ISO 18092 NFC, 13.56MHz

FCC: 15.209, 15.225

ETSI: EN 300 330-1
V1-5-1

ARIB STD T-82

SO 15693 Vicinity Card,
13.56MHz

FCC: 15.209, 15.225

ETSI: EN 300 330-1
V1-5-1

ARIB STD T-82

2.2RFID M) EBAT M AR

[ B b RFID #x#E =2y 1SO(International Standard Organization). IEC
(International Electric Committee) . EPCglobal £ L/ MHIMIHILT . XLk
FRAEXT REID [P BSGHEAT T 8E, B4E ST, gy, At K iz )

FRFIH T 1S0 5T RFID ) 3= EhbrifE




ISO International RFID Standard

Application

Number of STD

Title of Document

Freight containers

ISO 10374

Automatic identification

ISO 18185

Electronic seds for security

Item management

ISO/IEC 18000-1

Reference architecture

ISO/IEC 18000-2

Air interface below 135 kHz

ISO/IEC 18000-3

Air interface at 13.56 M Hz

ISO/IEC 18000-4

Airinterface a 2.45GHz

ISO/IEC 18000-6

Airinterfacea 860 MHz to 960 M Hz

ISO/IEC 18000-7

Airinterface a 433M Hz

Identification " Proxmity"
Card

ISO/IEC 14443-1

Physicd Characteristics

Identification " Vicinity"
Card

ISO/IEC 15693-1

Physicd Characteristics

Near Field Communication

ISO/IEC 18092

Near Field Communication
Interface & Protocol

DLUF 2538 4 — S 1SOARHEXTRFIDY)EEJZ 1) 52 X

1SO / I1EC 18000 - 2

Type

mode 1 node 2

Promoting Company

German

Power Source

Passive (No Battery)

Carrier | ooz 134 2KHz
Freq.

R/W ModulatlonASK 100%

Reader & [Type

Writer Speed  [3.7~5.7kbps |0.5~4.0kbps
Cording
Viethod PWM (Pulse Method)
Sub 134.2 / 124.2k

. None

Carrier Hz
Speed 4kb/s Okb/s

Ta i

g Modulat|onOOK FSK

Type
Cording
Method Manchester NRZ




ISO 7/ IEC 18000 - 4

Type

mode 1

mode 2

Promoting Company

Intermec

Semens, Nedap

Carrier Freq.

2400~ 2483.5M H,; FHSS

R/W

M odulation Ty pe

ASK 99% (OOK)

GM SK BT=0.5
Reference Carrier: CW

Reeder & Writer Speed 30~ 40kb/s 348 kb/s
Interrogator
Cording M ethod M anchester Fire code
oBwW O.5MHz IMHz
Power Source Passive Active
Sub Carrier None 153.6KHz
76.8kbps:
=S 30 40Kb/s Notification Satus,

Tag

348kb/s:
Communication Satus

M odulation Ty pe

AK (Backscatter)

DBPK, BPK, OOK

Cording M ethod FMO Fire Coring, M anchester
oBwW O.5MHz IMHz
ISO /IEC 18000 - 6
Type Type A Type B Type C*
Promoting . .
Company Tagsys, Tl ,Bistar|l nter mec,Phi I|ps1EPCgIobaI
carrier  lo60~960M Hz
Freqg.
Spread Narrow Band / FHSS
Scheme
DSB-ASK
R/W SSB-ASK
[Modulation o. ASK 18% or  |PR-ASK
zeader Type  [FoR 27-100% 110094 Mini:80%,
. M ax:
Writer 100%
26.7k bps
Speed 33k b/s 10 or 40k b/s  |to 128k
bps
Cording M anchester bi-
[Method |PI E phase “PI E
[Power . . .
Tag Source |Pa$|ve & Active Passive
Skbpsto
Speed 40k b/sor 160k b/s 640Kbps
[ModulationfASK,, (Backscatter) ASK
Type and/or




PSK
BB FMO
Cording or
, [FMO Miller
M ethod
M odulated
subcarrier
Standard ISO 7/ |IEC 14443 for Smart Card| \Voted Down
Type TypeA TypeB (TypeC)
. Philips - Sony
Promoting Compan
n9 pany Chip name: M ifare Philips, M otorola Chip name: FeliCa
Power Source Active Active
PCD Carrier Freq. 13.56M Hz 13.56M Hz
Proximity Coupling | M odulation Type ASK 100% ASK 10% ASK 10%
Device Speed 106K b/s 106K b/s 212kb/s
Cording M ethod M odified M iller NRZ M anchester
Power Source Passive Passive
Carrier Freq. 13.56M Hz 13.56M Hz
Sub Carrier
PICC Frequency 847KHz 847KHz None
Proximity Card Seed 106K bis ~ 106K bis ~ 212kb/s
M odulation Type OOK BPSK ASK
Cording M ethod M anchester NRZ M anchester

N 1SO A bRt x IV R s v -

Standard

Conformance Test Specification

ISO 14443 13.56MHz.
Proximity Smart Card

ISO 10373 Part 1- 6,
ECMA-356, NFCP1 RF Interface Test Method

ISO 18000-2 125, 134KHz

TR 18047-2 Test Methods for Airinterface below 135KHz

ISO 18000-3 13.56MHz Tag

TR 18047-3 Test Methods for Airinterface at 13.56MHz

ISO 18000-4 2.4GHz Tag

TR 18047-4 Test Methods for Airinterface at 2.4GHz

ISO 18000-6 860 - 960MHz Tag

TR 18047-6 Test Methods for Airinterface at 900MHz

ISO 18000-7 433MHz Tag

TR 18047-7 Test Methods for Airinterface at 433MHz

ISO 18092 NFC 13.56MHz

Ecma-356, NFCP1 RF Interface Test Method

ISO 15693 Vicnity Card 13.56MHz

Ecma-356, NFCP1 RF Interface Test Method




3 RFID s Z=R
3.1 ok FLAT VR IR P Dk
L AT VR E T A B IR R R A 5 AMIBLEFE RFID #-2K8 REE 1)
. ACPR. OBW (EBW) MRl 1 FiE LA o A1 H & ok sl R G b R AT
C7
XK, T2 RFID R4 245
KA TR
o e o
) 1) 2% 245U B (Interrogator Transmit spurious emissions)
ACLR (&8¢ ACPR)
BkAZ L
3.2 RFID HAT VAR AERF 1
RFID (AT ARHE T2 5E LT RFID RGP R R P Z 0, BLERIE R S8
RERE MU I T . LT A4 H ARt S A0 & - LA it
3.21 1S0 14443:
1SO 14443 1£ 1995 “EIT4atdE, AR 58 U2 7E 2000 2
Jiio LA 13.56MHz A48 (5 5 A B4R, 1SO 14443 125 ¥R S AHIT, HN S
2, HATI S AR B IR AR HE & 1SO 14443 TY PE B 113
1S014443 3£ L | TYPE A. TYPE B WA 2E AL . #1724 106kbits/s,
EATTEIAN [F) 32 AR T B R A R B S A7 R i g X
1SO 14443 FLEHE N AU T
- Frequency: 13.56MHz +- 7KHz
- Operating Field (around a couple of cm)
N Minimum un-modulated field should be 1.5A/m rms (Hmin)
N Maximum un-modulated field should be 7.5A/m rms (Hmax)
- Type A, PCD to PICC specification
N il ASK 100% (No tolerance)
N Hu4: 106Kbps
Type A for PCD to PICC waveform timing measurement

Envelope of

(NESERORORNRN

02 Z

110%
100%
SHO DL

- \
594 £
5% = —
Carnditicn ir
1
t1 2.5
= e T
0% tl1l =25 us
( v
SO0 e
100%% T4
1 1T0%%

W

Tl L]

10



- TypeA, PICC to PCD specification
Lbir % 106kbps

A2

M. 916 (847KH2)

- TypeB, PCD to PICC gpecification
N . ASK 100% (No tolerance)
N kR 106K bps

Load Modulation amplitude shall be at least 30mV peak

N TypeA for PCD to PICC waveform timing measurement

o -
CarTier

mnplitude

i |

P e e s i = e tf )
¥: ) L'
I, hr 0, 1{a-b) rmax

2SS max
2us max
0.1(a-b)

3.2.2

- TypeB, PICC to PCD specification

N bR 106kbps
N Load Modulation amplitude shall be at least 30mV peak
N El#k: 916 (847KH2)

1SO 18000-4: 2.45GHz RFID R4S 1155

TERE AU F

AR .

MR AN M [X e 2k v /7 BV A Y 2 400 1) 2 483,5 MHz, Frequency

Accuracy: =50ppm
— IR S A VAR, 9] 4 FCC 15.247, 400ms

— (A (OBW) : 500KHz, 75 AR M2k B FRYE IR, Bilin FCC

15.247
— VR A ) B KA R S R R IR AN TG e H A B
—  JRHUESS (Y AT AR TR TS e F AR P
— P AR BIFR B AIPRAE 2 E A A W I 1)
— RIS TR TT RN ] (TR TR B I [a])
— Modulation Index: 99%
— Duty Cycle: 50% *=5%
— Bit Rate Accuracy: 100 ppm (Interrogator), +15% (Tag)
— Preamble Length: 9 bits (Interrogator), 16 bits (Tag)

o

11



3.2.3 1S0 18000-6(Type A F1 Type B): 860MHz-960MHz RFID R&%¥ S5

324

$. 1S0 18000-6 JEA b 2347 L6 4 RFEID | A7~ i 30A% Al EAN-UCC
FTHE Y AR B BRI T H ARYE . e HUE T2 s, X 8dk A
HBRBARLERTCIR S, Il T EPC. 5By b, #7%JH 1S0 18000-6 Xf4%
AEHFLE N EPC R SE1M) Jw i 45 74 F5- 01 ONS 2844, 5t v AR il — AN 5¢
HE (AL B AR o

TR AR

— AR A HE X TG 2 H A P A F 860M HZ £ 960 MHz.
— AR AR T AR AR R AN
— RO B I (A
Type A: FRESNAEM R 5 2 LRy i iy 2 .
Type B: 400 ms
— Bl B0 A SR (A
Type A: Range from 150 to 1150 ms
TypeB: Range85t0460 1 s
- KRSFTHEIT: 1.5ms, 5%: 1.0ms
— %L, Type A: 30-100%, Type B: 18% or 100%
Sl 11117 @ e R 1S ol ol ANt 1 S & S
— Bit Rate Accuracy: 100 ppm (Transmitter), +15% (Tag)
— Preamble Length 9 bits (Transmitter), 16 bits (Tag)
860-960MHz_Classl Gen2:
- AR A X G 4 A BRI ] 860MHz 3] 960 MHz.
- U5 48 B bR A AR 25 215 5 4% 1 AS T TR
-Tari fii: 6.25ms 1%, 12.5ms +1%, 25.0ms +1%
- HNAE: 80— 100%
- WAL T A 0.33 Tari
-SRI 2% T B R):: 0.33 Tari
- ki sE 1 (PW): MAX 0.525 Tari
- Transmitter Power On, Rise Time: Max 500ms
- Transmitter Power Down, Fall Time: 500ms
- Settling Time: Max 1.5ms
- Delimiter in Preamble Part: 12.5ms 4-5%
- RTcal should be 2.5 Tari < RTcal < 3.0 Tari length
- TRcal should be 1.1 RTcal< TRcal < 3.0 RTcal Length
- Tagto Interrogator Link Frequency
- FMO Preamble: (TRex=0) 1010v1 (v: Violation)
- FMO Preamble: (TRex=1) 0000 0000 0000 1010v1 (v: Violation)
- Miller Preamble: See Figure 6-15 Subcarrier T=>R Preamble

XM B A, 36 T3 ZEEAT € NI SRR B A, Wi 22 Bt

) FRMC RS I R] s i) _E SRR BB P IS T B I 5 A S e s 1) T BR AR R S Ok
IS T v ] 25 S e A AT A R

12



3.2.5 RFID M0 SR LK

MEL_EFRAERRATAT LA 2], RFID 155 IR 55 T 54005 5 Ak, i fn i
A . 5, 15T R RER A BB N A N 2 R BE T, 7RI
TR ST WA R S, AR E . ok, ZFARPREET7 8 7
FEMRACR AP E S 00 IhRe. Si4h, DAL 3% FIRR S & S AR g 5 15 1] 2
B, FFEIAOCR ARG S hae, FER&—BINTRAAE aree 1. &
Ji s M RAID A5 5 b A28 1 £ 75 2R E 5 RFID )25 7 R & g6 1)
feo MHASOERIATING, ATTFEZ Gk, (IR Z 00 B AR ASBEAR 470
e BlanfE HFBREA, 3 CUHE AN IRk eh . BRI S R BEAR 1 Sh 2 E IR A
SVBEF I SEIL, R TEVE T — AN Se SR IEAT e A I I SRR . AT R A5 5 0 dr
1, R ZER REMAREFME . A BRI 7730 A PRI I ) A OC 2 3R 30
D021 R B N TR AR A R AR o T AT R 7 e, BTN 2 I shaSTa L, AL
RN GE, TCVESLILRHI T SEME Al BRI, TS 28 AR A I H AL
W JCEAE 2 TP Rk B AR i, A4 R H A ) i) R AR AR AR AR R . 2 v S A
TS L, A 2 e 3 ) 1 A

Performance pigital Spectrum | Real Time
Oscilloscope| Analyzer SA

R 5 3h 25 T H X O O

AR PR T BE X O O

e 358 90 3, 2 B O X O

fi# I T Be X A o

Jik e 00 X T B O X O

B 1) $ 4 4 3K O X O

B4 B [ 43 % O X O

4 TEMARTSARFIDi&k &3 17K,
4.1 X ES LRI -

SN ARG 2 T A (RTSA) 2R 5 Bk 19— Flopr B4 & TR, fif ok 7 B 43 10
RFID . A TAFRTSA [ A5 2R B SR JL A AN, AT 285
NI E AL GREE 50T IS 70 i B(SA) I R AR5 0 (R
(VSA) &

411 FBUE S T AL GTAUE I A

FHAA B S b 22 S SR L4 A SR — M R I RS BEA T I & (K% 4t
gt o SIS 73 T AR A AU s A 1Y), 2 Ja— ELREAE LR 55 (R B H
AW . 2R ARG S A AR5 % PP 8y 0, WIADC. DSP AfAL B
o EIE, FEATARNVAEIR KR L EORFFAAR,  FRE & I 3 72 S 15 5

13



TP 73 M ASCH I TSR A5 5 1) B AH, I I 70 7 447 58 (RBW) JE ¢
FRIARHATCT, SRR DR BEA AR AR . RBW YB3 3 ) TSR — R 2%, A%
THELIERE PSRRI . R IR ik ] LR R m M sh &, H
Hh e T, AR S IR I B o 70 B BCEE IR 5 1 N 1 7
SR TR], ARG 00 R EGE R LAFD o X5 3 T —AMEx, BRI #T
DCRENS 5 M U, TN o AT W A . S5 AR, IXROE R A S A1
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CETECOM RFID RIDER Test System

(RSA3408A)
Real-Time
GPIE [r— Spel'.'.trl.im
Yotk e Analyzer
; ouT
System N or Interrogator
Controller i Tag
B 1 !
Test Manager
Software | .. | Cetecom RFID
Signalling Unit
I ]
ATDitra RF .
R5-232 _— mm::n L Signal .
Interface o ' Paths |
DC Power
Supply

On September 14, 2005 the first EFPC Gen2 compliant products were officially

granted certification. The conformance test system, incorporated a Tektronix

RSAZ408A real-time spectrum analyzer. A custom signal unit generates and

decodes RFID messages In real-time using an arbitrary waveform generator to

modulate and up-convert the transmit signal to the Device Under Test (DUT). The

RTSA measures the DUTS response to determine compliance with the standards.
Cetermm can be conbacted at; hitp./fwww.cetecom. es)’
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FURKEM AT, Kb AE @ L H T RERr &2 5. RSA3408AR] LA Ry HEAT I &
FVF L REREAT AL TS R — Bk i

KECLAEDR, nTLMEHRTSA FIRFID 4k {4 77 {8 b P4 % 1 22 T5 2L IR
M, BT HAL & — RYFEPR, FRAR T 5 SE R — Sk s ) i ]
Reth. B, 7ERFhEAE NI AT IS0k & v] DL v (] 2% 19 B0 58k T
Bl RHUFIRF R 800, 35 WAr Al I 2 v i 8 n) 8.
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Tektronix Real-Time
Spectrum Analyzer
RSA3I308A with Opt. 02
and 21

Mear Field Probe Set

Product Number: 119-4146-00
100 kHz to 1 GHz

Near magnetic field probes: 3
Gcm, 3 cm, 1 cm loops

Near electric field probes: 2
32-mm sphere, stub chip

IC Card System (transponder,
interrogator)

| Near magnetic field probe or loop antenna

[El4-27 RFIDMX LA &

4.4 VLI BREAG™ w51
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3GHzModel 8GHz Model Application

WLAN
Mobile .

RSA3408A !

Real Time Spectrum Analyzer

RSA3408A

For Wide Band Analysis
(36M Hz Seamless Band)

WCA230A %!

Wireless Comunication Analtzer

WCA200A Series
15MHz Seamless Bandwidth)

Real Time Spectrum Analyzer

RSA3300A Series

(15M Hz Seamless bandwidth

Real Time Spectrum Analyzer

RSA2200A Series

10M Hz Seamless band width
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