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ABS

ACM

AFC

AFI

Al

AM

APDU

ASCII

ASIC

ASK

ATR

ATQ

FHRANHRE

Microprocessor
Ph AL 8%
Microsecond (107 seconds)

WE Q0 #)

Acrylnitrilbutadienstyrol

IR T ZIBE 9%

Access Configuration Matrix

20T e

Automatic Fare Collection

Bai® (EFEED

Application Family Identifier (see ISO 14443-3)
IR A R (20150 14443-3)
Application Identifier

N FIFR IR

Amplitude Modulation

W R

Application Data Unit

o2 FH 4548 2. 5T

American Standard Code for Information Interchange
X EH S AT HATHEAY

Application Specific Integrated Circuit
TRENRE

Amplitude Shift Keying

Ei g 8

Answer to Reset

- L0ANE=S

Answer to Request (ATQA, ATQB: see 1SO 14443-3)
XHERKINE (ATQA, ATQB: £ ). ISO 14443-3)
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AVI Automatic Vehicle Identification (for Railways)
Bl FERRG (BB
BAPT Bundesamt fiir Post und Telekommunikation
BRH R B A5 SR
Bd Baud, transmission speed in bit/s
BF, fRRERE (HR/E)
BGT Block Guard Time
B HLRY I (8]
BMBF Bundesministerium fiir Bildung und Forschung (Ministry for Education and Research, was BMFT)
BAHREH ABLBT AR (LLRTHY BMFT; BRRRIFFAIEA R
BP Bandpass filter
Wil (D
C Capacitance (of a capacitor)
BE (BFSENER)
CCG Centrale fiir Coorganisation GmbH (central allocation point for EAN codes in Germany )
2 ] O O i A PR RS B S B P O
CCITT Comité Consultatif International Télégraphique et Téléphonique
HEriE. EREAERS
CEN Comité Européen de Normalisation
BRMpRES R &
CEPT Conférence Européene des Postes et Télécommunications
BRONHRBL. HLfE 2
cicc Close Coupling Integrated Circuit Chip Card
BMaEmBEEHF
CIU Contactless Interface Unit (transmission/receiving module for contactless microprocessor interfaces)
B O AT (T IEBA A 3 A8 5 O I R St A B8 1)
CLK Clock (timing signal)
Wk (P55 )
CRC Cyclic Redundancy Checksum
TR LR TR
dBm Logarithmic measure of power, related to I mW HF-power (0 dBm =1 mW, 30 dBm=1W)
YRR AL, 5 1mW FIEEX (0dBm=1mW, 30dBm=1W)
DBP Differential Bi-Phase encoding

=5 ARG
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DIN

EAN

EAS

EC

ECC

EDI

EEPROM

EMC

EOF

ERC

ERM

ERO

ERP

ETCS

ETS

ETSI

EVC

Deutsche Industrienorm (German industrial standard)

FEE T bRk

European Article Number (barcode on groceries and goods)
OO ESRLE SIAT

Electronic Article Surveillance

FEL T A B R

Eurocheque or electronic cash

BRI R T &

European Communications Committee
LIS AR AR

Electronic Document Interchange

LT OCR AT

Electric Erasable and Programmable Read-Only Memory
BUATHE . AR R LT

Electromagnetic Compatibility

LR A

End of Frame

WIEE R

European Radiocommunications Committee

MM ELHBERERS

Electromagnetic Compatibility and Radio Spectrum Matters
R AR TO R R

European Radiocommunications Organisation

BRI Tk rRIE R AR

Equivalent Radiated Power

FRES E

European Train Control System

MR Bk B 42 R A

European Telecommunication Standard

BR 3 B A FRUE

European Telecommunication Standards Institute

WK e A A HE BT ST

E;lropean Vital Computer (part of ETCS)

BRI TH AL (BRI K IR RE A B
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FCC Federal Commission of Communication
BHEFERE

FDX Full-Duplex
2T

FHSS Frequency Hopping Spread Spectrum
BB 2> A v

FM Frequency modulation
LES

FRAM Ferroelectric Random Access Memory
B REALAF AU A 28

FSK Frequency Shift Keying
M

GSM Global System fo Mobile Communication
LIRBNBIERE

GTAG Global-Tag (RFID Initiative of EAN and the UCC)
EBRPFE (EAN M UCC KIS SR A R A RANLHL)

HDX Half-Duplex
FXL

HF High Frequency (3---30 MHz)
Fi3 (3~30 MHz)

I’c Inter-IC-Bus
AR B AR LR

ICC Integrated Chip Card
IC F (REHEF)

ID Identification
P

ISM Industrial Scientific Medical (frequency range)
TR #FES EBED

ISO International Organization for Standardization
HErtrHEALH R

L Loop (inductance of a coil)

Sl (— BB
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LAN Local Area Network
T HE R
LF Low Frequency (30---300 kHz)
K4 (30~~300 kHz)
LPD Low Power Device (low power radio system for the transmission of data or speech over a few

hundred metres)

PIRELHEEE (RN EIREE SR SER/LERMELRERE)

LRC Longitudinal Redundancy Check
PRI
LSB Least Significant Bit
BARA e
MAD MIFARE® Application Directory
MIFARE® Y F #57
MSB Most Significant Bit
REARAL
NAD Node Address
R Haht:
némL Nicht-6ffentlicher mobiler Landfunk (Industriefunk, Transportunternehmen, Taxifunk etc.)
WXAFETHIBI LS
(Tik k. sfdlEgs. HHEKRETLEBES) .
NRZ Non-Return-to-Zero Encoding
ENEES AR
NTC Negative Temperature Coefficient (thermal resistor)
THRE R (s
NVB Number of Valid Bits (see ISO 14443-3)

BFHMHS (£ M IS0 144433)

OCR Optical Character Recognition
TSR GEMCFHIRGD

OEM Original Equipment Manufacturer
I 6 B & & Ry

OPNV Offentlicher Personen Nahverkehr
AN NITEEREE

oTP One Time Programmable

— IR SRR
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PC Personal Computer
MATHERL
PCD Proximity Card Device (see ISO 14443)
GHEEFRRE (3 W 1S0 14443)
PICC Proximity Integrated Contactless Chip Card (see ISO 14443)
BiRR IC K (B IS0 14443)
PKI Public Key Infrastructure
RICEHEN
PMU Power Management Unit
RIREHE AT
PP Plastic Package
/el SRR
PPS Polyphenylensulfide
REmL
PSK Phase Shift Keying
B R
PUPI Pseudo Unique PICC Identifier (see ISO 14443-3)
PhE—PICC #RIRFF (£ 1SO 14443-4)
PVC Polyvinylchloride
RE LK
R&TTE Radio and Telecommunication Terminal Equipment (The Radio Equipment and Telecommunications
Terminal Equipment Directive (1999/5/EC))
T2k il 5 2 m i &
RADAR Radio Detecting and Ranging
FoER AR BN BE
RAM Random Access Memory
REMLAF R P Ak 28
RCS Radar Cross-Section
HIAEE CARRSE. B
REQ Request
HK
RFID Radio Frequency Identification
STARA)
RFU Reserved for Future Use

W 1F& A
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RTI

RTTT

RWD

SAM

SAW

SCL

SDA

SEQ

SMD

SNR

SOF

SRAM

SRD

TR

UART

ucc

Returnable Trade Items

AESX AL

Road Transport & Traffic Telematics
ABEHMRZE G2k ErEm
Read Write Device

EERE

Security Authentication Module

RARBHIER

Surface Acoustic Wave

REW

Serial Clock (I°C Bus Interface)

BT MBR (PC-Bg&kED)

Serial Data Address Input Output (I’C Bus Interface)
BATHEE IR Wl (PC-BekEDD
Sequential System

F RS

Surface Mounted Devices

R ZHIRE

Serial Number

BITRS FF8)

Start of Frame

W46

Static Random Access Memory
BSRENFRUFE SR

Short Range Devices (low power radio systems for the transmission of data or voice over short

distances, typically a few hundred metres)

EEEERE (ATE/LEKREEAEHESRERESHERERE)

Technische Richtlinie (Technical Guideline)
HARME

Universal Asynchronous Receiver Transmitter (transmission/receiving module for computer interfaces )
BRARPEREESE AT ENEORER/IR%S
Universal Code Council

BERRBZERE
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UHF Ultra High Frequency (300 MHz---3 GHz)
HEH (300 MHz~3 GHz)

UPC Universal Product Code
A A

VCD Vicinity Card Device (see ISO 15693)
BMERIRE (BM1S0 15693)

VDE Verein Deutscher Elektrotechniker (German Association of Electrical Engineers)
BB EEE T e

VICC Vicinity Integrated Contactless Chip Card (see ISO 15693)
Gk & EEMA IC £ (B 1S0 15693)

VSWR Voltage Standing Wave Ratio
RS LG

XOR eXclusive-OR

“2ah”

VA Zulassungsvorschrift (Licensing Regulation)
SV F IR

HITAG®,

i * Code®and

MIFARE® are registered trademarks of Philips elektronics N.V.
KA (Philips) 24 ] B H 7= S B AR

LEGIC® is a registered trademark of Kaba Security Locking Systems AG
FE (Kaba) REFAYMRLE G A 7 MEEM R

MICROLOG® s a registered trademark of Idesco
Idesco % B M B bR

Taglt® and

TIRIS® is a registered trademark of Texas Instruments
BIUREETUES (Texas) 4 aMIEM R

TROVAN® is a registered trademark of AEG ID systems

BERHBEA (AGE) AFNRMASG KT MR



AHFXAMES
A E B D corrrrr o s s s 1
1.1 BENTRBIZRLE cveceerereororeronumiiiii s s ss s st s s s e 2
111 RTBREZRGL  cvvvererororesesessn ittt ittt ittt ettt ottt hiasttarnessnttestttatatatitnates 2
1.1.2 SEZEFFETHR  coreeeverernmemri ittt s sttt st 3
1.1.3  AEBPTRBI  coreoeonmrmeresattonetoiinttiiinttit ittt een et bbbt st st s s s s bt 3
1.13.1 BB ceverrerrmen e e 3
1.1.3.2 $8807E (FEGUUSTETE)  corrrererrsrosrstitniiiiiiiiiiiiiiiiititeirsiitii s, 4
1.1.4 IO B weverrrererrersrnnreiiiiiiiiiiiitiaiitieittt ittt ttiiststittsitiittotiatissitttositstitrtatotitststates 4
1.1.4.1 FEAESRE  --eveerrrer e s s s 4
1.1.4.2  PYARFHERIE  coveererermmeniniiitiiioiiioii ittt s st s e e e e 5
1.1.5 SF85RE] (REID) FRE reevererorsrorereestotetonsimiinistisetstensisimmmunensssis it 5
12 BARINBIBGEHIELEL eveereoererroorsorasrnrnentronetoniiiitisties o isisiitrtes st n s s 5
1.3 HHS55iRSR] (REID) ZRZEHIZHR -ovevrreeroresrerrsrsrssentsrttiitniiiiiiiiiitirriistiitiiiisiiciie, 6
HoE H5MIRZ (RFID) BGEBIDRKBIIFUE ooovrreerrerormmommnnniiiiin e 8
R % S L T S P PP 8
2.2 UEBRHIMIIETETN cevrererreorarareroerenr ittt et st s s st st s s e e 10
221 FXARFNFETITL  reeveeveresnreemmmoostminiietiiioeeiii ittt e sreattesssranssinntanaanansannane 10
222 BEIBARAE  ceeeererei e e s e e s st s s s e e 11
203 BEELHRFE  coveceereerenteemiete e et e e e e s 12
224 TEFVSAEBETIITRT] corvererernteroreomsuimiititi ettt s ae e 12
2.2.5 FAREFIEHRLFI crovevvereerorntitoiiiiiiiiiiciiiiiieiiiiiititiiittiiisimetntsisesirersttetsiitstianietnn 13
2.2.6 TFRIL crecerrecrrtntniiiiiiiiiiiiiiiiirii ettt sttt sttt st ss s st se st s ee 14
227 ID-1 BUGEEARISE IC R ceeveevorereronmmrcniiiiciiii ittt 14
228 JHHEAREE coreerrersernernrenereneninens T P PN 16
229 FFEREE c-ceererecerotermeente ettt se et e e et e st st 17
2210 HABBIGERITETR crorerrrrrerorrmrrer et e 17
2.3 SRR, VEFIEEBSFIHR G ooeeererosernrrrrtttttonetittttittoes it ettt et s e te b e e e ter s . 17
24 A ERALTE cororerrrrernetii i st st et ces e s es s e e e 18
2.5 Ht4iR%) (RFID) g\gﬁ&{]ﬁ&‘(ﬁmu ........................................................................... 20
251  TAEBJIEE  ceveeerermmnintiiiiiiiitci ittt ettt ettt e s e s e s s e a st sanse s s st s eates 20
2.5.2 AEFEEBE creevrereorrornretsntttntittirttttir ittt e e s a s re s sre s ae s aas 21
BT NI -1 o -5 ST LTS T g U P PP 21

2.54 TEREBRATR cvevorrrerarrim s e e 22



« VII + H IR A HA
E3F BAMERBETRE it e e e 23
0 T B (720117 -3 g 23
T 0 B 1 T U 24
T B - © - T s 26
I T T 7 1E T LT e 27
I B - - F 3 T 28
3.1.5  FERTE  cevvveerereteuenttuittiiiiiiii it ettt sttt et s e ee e tee et eteie e n s s eeseraeseneaan b 30
32 EXUTHIYEXT T weevevrnevrrsnseneeenaietmiettietiiitiiiiitetsiatesssotssestnresorassserssseasnssssnnssssssosass 31
T T =2 % - N 32
3211 TFoUERTESERIALEL  coeeereeerrereseriosisieiiiiiesinietessereeeeeeetaecereeennerneanesessssnns 30
32,12 NEBRTRIEBRAIBABRILE oo e 34
322 EHBESTIBIETHB G cooeervvroerrrromnerrmienrettietitiiiisiertiesstraatssonnsnesreasnsesansssrrraneras 37
3221 NEBRBBIMEER  coreeriii e e e 37
3222 NEBRTFESEMIBIBIMEE oo 38
I T - ¢ 4 PN 39
3231 UERBIABEEL o s 39
3232 ESEETEIMIBEEIEI  cooorrreremrmrrrermionieiei e snenetes e enereeeanans 40
3.23.3 PRI A BEMBIEAEEY  woorrerererrerrreererteimiiiiiiiiite bt e reaen 40
T S =< F - PP 40
3241 TUYERTESRHUMLEL  cooverveerrrrnmrmenuniiemsiiiormminii sttt seeeesseseeonsaeenesesnnneos 40
3242 NESSEEIRERIBIELRY oot ntee s es e e e e e ereneens 42
TR T 1 = 3 PSRRI 42
T T I =<3 < P 42
3.3.1.1 PUBBRHIALER  cerereriiiiiiiciiiii s s s st e e s e e e e e e ras 42
3312 2WT. EUTHITFFRLGIIELEE  -ooeeveerererersiarisninnrieriessinsieresssooenenens 43
3313 NEARFEFEREBRMBUEIEEY -oreererrrrrrrreiiirie et srerias 44
332 RIAITEUEBE ccevererritiitiiiiiiiiiiii i e e ettt et ate et eat s s nensesenrennsansnnsas 44
% 4 ﬁ %ﬁiﬂﬁl}%ﬁm%ﬁgm ................................................................................. 47
O D 5 - BT T T Ot 48
4.1.1 m%gﬁﬁ H  ceerecrssecictittnicasosnennanes e ttteattiiietntitetiesuatoeittitnranasttastesacescastonncanen 48
4.1.1.1 SEFIBRDRIREIZIREHIZE H (x)  cooerrerreereanrrrrrermoniiiiiiiiicrieseserneenns 49
41,12 BRIERIBEIR reereeeerrrerrrenritimiiieiiiiiiieeenee e asissontasienssessssasssesssssnseseees 50
412 RBOBEEFIREEBBERE --orvveererrroririinrtiiie s ercssssseseaessersrssassnssnssisesssaennenes 51
4.1.3 EEE:; T N 52
4.1.3.1 BAREIERHIHEMR  crcerrrrcrreiriiiiiiiii i e ce e e e e s eaaaes 52
O N = - ¥ T TP 52
415 RED DB keeevrreeerrenererenmrmnereuiirruitiiieeeaesetsrtneeeeassertessssneessensensesnnnsesnsennsesnns 54
416 JRIGTEHR -creererverrrrrmmmnmeimtiitttiieee e s sttt —— i ——a—t e ian e eeseeetarareees 55

O Ty A - PN 57



42

4.1.8 PIUBBRAIIEFR T AE cororrcorerrrorerati i e s s e 60
4.1.8.1 PUBBEIIMLEE  covernereerinii i e e 60
4.1.82 EEFEVGHT  ceeveerrrimriiniiiiiiiiiiii ittt e ss e s 60

419 ShERLIZERE Hopy,  vvveeeeereensssnnnann ittt ittt st et e s 62
4191 NEBRGH “BEBRAVEFTEET  cooovrveerermiiiiiiiiii. 64
4.1.9.2 DFEBBHIVERITRRE  cooorerevrrrrti e e 65

4.1.10 VIR |FJEEBEZRAL rorevrereorrerterrntiiitiiiiiiiitiiiiiittiiiiiatitiitet it ittttttitcttarieatennas 67
4.1.10.1 FZBEHEEABIAIL Z, -vveeerreemrmemersrtm e 68
4.1.10.2 W Z; [ S - G TR P T R O P PP O T PP PY PP T SYVIPPRPRPPRRRTRPYIR: 70
4.1.103  BUERBE ooeoreeereremmseaniir st se 76

4111 BRESERIYER cooevoveererrrmiiiiiiiiiiiiiiiiniiitii ittt s e e e ene 81
41111 RSP K BBER <oovorerrmmrecemrreerrrrmterirne ettt sae ettt e e e 81
4.1.11.2 NEBIERIZBERNE ooeererrrrrrer s 82

.12 TEHEATIL <o eereemeremeeee s ees e et e e e s e e see s e s e e 84
4.1.12.1 BEMEA RIS KBITER creevecreraiierinniiiiiiiiii it e e 84
4.1.122 {RIINEBHAIELEAEREE corveorrerrereiii i 85
4.1.123 ERBFEBRIEREARBRL ooororerrerererriiii s 86
4.1.124 SRR BRI ccoroverrrermrrrrrrrriaiieiii e e 86

BLRHEE coereeeeneeenrres st e e 87

4.2.1 BERLIERIFEAE  coerrereermrieniiii s e e s e e e e 87
4211 FHRBIBEMITEIGETEIGEITIIE  cocorverrorrrmr e 89

4272 'EHITHEFE (GHENTELCEL) § crecorercrrrrnitiiii ittt stasictnsetsssaneans 90

423 ZUEFRFIRIEIRIREE E  cocvvorerorororarteretientimmieiiiiicttat it tiait ettt s e e 90

424 HBEEIERIARAL cocvveerrrirri e s e e e e 91
4241 FHHBEEHIRET  covveererrrer e e 91

425 TRER ceeeererertntniiii i e s e s te st s s s s b et aaaassae s rraauns 93
4251 HEIEEHIPE  coeeeerreecrmrrrinnr i e e et e 03
4.2.52 EIRP FIERP ectrerereresercetutttttccttnamierteteiittisestoatotssienstasstacessnnsonstssnsne 94
4253 BIABHBL  ceveererererrermiiiii i e s 94
4254 FHHEFZEIRERR  -o-vreererremrerrrerisiiiiiiiiieeiin s 95
4255 FRHIERE  cococerrerent i s s s sr e 97
4256 BEETLR  coeveererrrrreiii i s e s s s e 98
4257 Yagi-Uda JKEE ooreermreeetermmmenmt s 99
4258 }#;{j{ﬁﬁ;ﬁ?g{% .............................................................................. 100
4259 BEBHTIRERE  orerrrrrrnnieeii e e e s e e 102

426 TREENEBREIEERTAE -coeeerereiiiii B TP T TP PP PPN 102
4261 [EIRAGEIMEERE]  creernrerererersenimiiinnniee e et s s ar e e 103
4262 TIRRTESEHBLE  oererereernns e e ee s e s s sanras 104

4263 FHIEMNEBREIPLE  coorrrrrrrrrmrniiiiriercirrcnsitinieci s cereesianens m



