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RF Card System Aiming at “Passenger-Friendly” Tickets
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The contactless IC card, or RF card, is expected to be a promising memory medium in the future because of its processing
capability, high-volume memory capacity, and high security functions compared with the magnetic card currently in use. An
automatic gate system utilizing the RF card is now being studied in Japan for application to railways, and this type of system is
already being used in other countries.  The Technological Research Association of Multipurpose Electronic Ticket (TRAMET)
was established in Japan in October 1996 to investigate practical utilization of the RF card.

This paper describes RF technologies and RF card functions to realize the RF card system in the railways field, based on the
activities being conducted toward establishing the basic technologies and standard specifications.
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Technical issues concerning RF cards for automatic gate machines
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Classification of radio waves for RF cards

TR it sEi 10
Rk 08 kHz~3 MHz | 3 MHz~30 MHz 2.45 GHz
SEARH (3817) WEBER WS MRS hAmigs
2 HE A ~#4+ em 10 cm 32 #m
W15 ~#i+ kbps 100 k~~200 kbps #E kbps
WEAR ASK.~PSK,/FSK

H—FEE With L 2 FTAE Wbl ¥
AR 58 IR IY Wi 5
AOHE ISR B L BESHY
KA — ADHE BB MRE I BB L HEHY
(L ABV)OEE SRR B

RIS 5AL; | famitdH 1)
AR FEECBL S L
h— Kk TLUy b h— FH AR N—FKEHH)

VA 70, WERIR DS RENTEEERITES
1B m BIEDHIEE% B Iz ifia e Th B, 4, 15
Mt b il < FHEDEFHeR b & B & 03RRI g %
RO ECIRENH B, Koiid, ®iBick ) Bk
SLECH U Tl s % WitY 72 1) sk KNS 72 2 WTREM: A4 4
DIlE, MEBIUA—Fy—22 LIk ) Eikb s
LilfitERelc e G2 2 2 L TH B,

TNRPUSET LR A S DA%, Flip~DFIHIZ (33
YT N VAPFERTE B, SR LD, difia
WA TE B 2 Eh S RIEA L > LBl TV B,

3.2 E{SERRE

TR DT, FIH#DS TUAL A2 | &5 m)
fiff 2 SRR R T B eI b, MY — B & 1oL
BICIES TR B 0805 d B A%, 4 U e Widith b &
O L 2 O3 2 7D 15 BE 10 em P Tl &

40

B LUUENDH D,

N—=F24 5 DT > T F R ABSALED iz m s
5, WD LMIAT Y VATH) T v FF Ol
IRAZSEEATT D 28, LHE L Filfi ) 7 23+ 21213
TrTFTOMELREERZ LRI TLILENH B,

3.3 EEERE

MR — B IR I, kR JEBL & BT O R
FTEICALSELL ORI fE (70 W/ 455) A5R&D ST B,
Wiy — N &) =574 Z OB, B BSHLED
FUEREIR) 2 BR T 100 ms LA & 2 %A d 2 728, i
G512 200 kbps DL X LCTwWa,

3.4 F—HIER

B 2 1M & SF A — Mg GREIERIE >0z 7
TR 2 4 - M8 — F O T — & WS % 3T,

WA — FDRAE)IZ 16 734 FHET—DD T 0y 7Hs
HIRSNTEY, #70v 27370y 2R/ THETX,
V—=F/"74 MIzan7ay 2 i ciibila, 7oy 2
BRa—H¥ 7oy 2t 2AFa 7oy 2Zicaiieh, 2—¥
7ay ZIZEWNFOR AL - A5, BX O SE A—)
DA DI E LT 27 v FA T 222 7
EFINIRIEE % & R MHFICET 2 —F v v Tre
INTHHERENTnD,

Py FUIN ToRAT)T
L= i) PoEATT
FUEW ToEATIT
=t v T EATT

a—%70vs |SFH—F1

SFh—Fke| 5L FPoeATYT

) A—HI)FEFRIOvs
SRAT LT Oy i .

LATFLIDT Oy

e. T—HiEE
W — b 2R % 5,

Example of data composition
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Mutual authentication and session key
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Processing sequence
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Radio laws and regulations for 13.56 MHz band
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Season ticket with stored value function
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Prospects for development of RF card
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