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WazN13Lnu Ao 810331 ISO/IEC 14443 Uz ISO/IEC 18092 lugiunisfadadesnsuuy lSeuNan
wanINITNITAadoNIneINIALED NIATFIUTIRUAANBISNIINILATN UazAIdINlElunsg

fadaRor138198901WNIAIZ U ISO/IEC 7816

A1319N 2.2-2 mmj'%s.mLﬁﬂummg'm‘lumsﬁami

ISO/IEC 18092 Passive
ITEM ISO/IEC 14443 A ISO/IEC 14443 B
Mode
Bit Coding
- Lﬂ‘%‘aaa'm -> WJQ Modified Miller NRZ Manchester
- @J’J -> Lﬂéaddﬂu Manchester NRZ Manchester
Modulation ASK100% ASK10% ASK10%
PICC->PCD:BPSK
Carrier Fc =13.56 MHz Fc =13.56 MHz
Sub-carrier: Fc/16 (847kHz) No sub-carrier
Anti-Collision Detection Bit Collision Time Slot Slot-Marker Time Slot

7a1: 131139970 Felica

mmgm’[umiﬁmaéams NIUUL ISO/IEC 14443 A, B uaz ISONEC 18092 lifanuuaneis

o @

davszAnnnlunsAadafeasatsdvadn

o

agndlsianuuansddanusududadls Electronic  Microchip #a8@IwIadaInsIaaunanein
AnudluadsInk Aau1IaRY Electronic Microchip Aanaal Liuuaildss aaussianitisunin Hybrid
#3881 Electronic  Microchip LLuuﬁLﬂwﬁmmm%’uﬁagaLLuuvLﬁ?ﬁ’am”a LRZLUUFUNRIUALAEINY

13831 Combination 138 Dual Interface
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Lﬁadmﬂm‘m’%mﬂm:uwud\igﬂﬁu’%maﬁmé’aoS‘sJ:ﬁIamaﬁaﬂ‘ﬁﬂsﬂwﬁmnmwmmsnmaaﬁ’m
lumsnumsldvsnmmanvasslutasiudeinule wou ﬁ'mﬁu'%mimﬂmuduﬁaomnﬂu;ﬁﬁ%’ugLLa
Foamyinaziudae sxdasiniassrasszuuuduianls imziidusuunnesguvessantiunnis
@49 Fro89I Ui MARTA ntldauvaaiad Atlanta Uszinaaiuinn) shunlgsunuaantunsdu
First Union/ VisaCash. §2ufltiias San Franciso uas Seattle anudasnisldtiassaasozuuylsauda
GREly LLa:;ﬁ@ﬂmsvl,&iﬁmwmuim:l%u”mé’m’%anmuﬁ%'ww"’aiumﬁwqiﬂﬁumamiﬁuﬁafu Falaid
anuindudaslfinrosasosuuuauis

vasuuuivsuuuduiauas 1$suis n155endeitu HyBrid, Combi, Dual Interface Card lag Hybrid
Card 2z# Chip wonnwmdudaszlulias wazlianusadroseaiuszninanulasasale we Combi 2zl

m3lE Chip dALnudnTL Contact uaz Contactless lasnsnunazdzununan g aadaldil

') a & A Y A A @ A |
dasluiuunnitefia 1as Hybrid @Aadl Interfface Waz Chip uannu (gﬂ“n 2.2-3) 1o CitySmart 284 Hong
Kong 2z11 Contacted Interface Hang Seng Bank Waz&7% Contactless Interface azltlunns

ATIFOUTBYTINYAAR LT T duiiasindnms 91 City University

Contacted > < Memory Microprocessor
Interface (Contact)
<
Memory Contactless
> «
(Contactless) Interface
“ o
Microprocessor

ﬁm: Transit Cooperative Research Program Report 32 (TCRP32)
3111 2.2-3 UYL Chip U Uaz Interface LBNN

varluuwuuiisasuazfsuiduiias Combi AilF Chip  aumn (gﬂ‘ﬁ' 2.2-4 uaz 2.2-5) Aawainluwou i
314 Chip Tawfuudnslszananazuenuwaudazsuaananiu lasdufiazinandydswansae
laignnsadnldlu Module ﬁ'LﬁuﬁaHamawja@hmsﬂmmsvlﬁ Q’[ﬂEJm‘sé’faaﬁﬂmiﬂm”mvlﬂﬁLﬂ'%iaa
Add-Fare Machine tasinidwanlulugalaganstinunisllsunsufledwiuianzsiny a9z U ues

1%‘]_1”@]'5 Smart Card ‘%x‘]LLUﬂE]E]ﬂ‘ﬂ’mIﬂiLLﬂ'ill“]Jﬂdﬁﬂ’]‘ﬁ’uﬂﬂilﬁ%
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luszuufauuy Closed Multipurpose System GIUNUVBITZULVUF (Transit Agency) aziduraanting
waziwuainzlgluiagdszaddiulatdne dauszuwia (Open  System) ;‘ifaanﬁmaﬂﬁwvaﬁ“ﬁ;u
(Function) mmgmmwﬁﬁaaﬂﬂ"@iﬁaqmi Lwiaazau,tymlﬁﬁﬂﬂmmuﬁu6] MBILRALANINa TN
YAULUANTRTIW bAENY API (Application Programming Interface) LT V3N Sun Microsystem Juay
Smart Card flWasldsunsa Hiunne JavaCardAPl Gsmunilgifouldsunsa fe Java lag uSsn
Visa fliuims mstiuszuy Electronic Telwgacliusunidesminteiszuu Visa Credit Visa
Debit ﬁﬁaglﬁuvlﬂlﬂuﬁm JavaCard @sazanansnvinlgsauniulysunsudug maaﬁlﬁu‘%miﬁmﬁu
&8nee wanan JavaCard wrdiduSemang Snnasussniiduniiouny JavaCard 15w USHn
IBM, Gemplus, Schlumberger, VeriFone, Philips, SEMP, Siemens, Motorola, Integrity Arts, Spyrus,
Citibank, First Union Bank, Bull, TTS, G&D, Hitachi L.as Toshiba

= v U ~ U dﬂl 1 tﬂl C A
Tuawinaa1aazdiinemoaniudan gndranuninde Smart Card wafigslifimsaslusunsy uaz
ﬁﬁvlﬂlﬁﬁ'uQ‘Lﬁﬁmiﬁﬁﬂﬁw@Tadmﬂ,"ﬁu?ﬂﬁﬁm”\‘liﬂmﬂm Wit I IATUIANT  IURZAINTD LA

A o ¥4 ' . o
VSN0 WA TaudazuveazilsunInuesniies

fiaual Combi azfiTadnraulasnnin Hybrid udiiiasnndrudunuvasgilsznaunis Combi Card
@ , . > \ 9 A o . & =
G9iangand Hybrid Uszanm 1 whea udluawaadiidianmnsldnu Combi sndusaifianaas
AARINWYINAL Hybrid e

Microprocessor
Contactless
Memory
< < Interface
> > >
Contacted
Interface
|
< Memory
>
‘ﬁm: Transit Cooperative Research Program Report 32 (TCRP32)
p . .
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225

ﬁ'?%ﬁﬁlﬂLﬁ‘].l‘llq‘?]}‘ljﬂﬂﬁilluﬂv’]B’(’]NW‘SQLLHﬂ@]’]&Jﬂi:LﬂV\‘U?J\‘m‘tiu’l pANIN Laaadh

2.2.6

= a s a o ﬂ/ a ' |3 =
'mﬂumswmiqumauumawww aﬂEﬂLLU‘UL‘ﬂﬂIuTﬂ UU@]?Q%%?U$1%LL@]G$E‘U ISEMN} ﬂ'i]$3JQRL§"(3J‘LI

Contacted >

Interface

. »
Microprocessor " Memory
<
Contactless >
<
Interface

ﬁm: Transit Cooperative Research Program Report 32 (TCRP32)
gﬂﬁ 2.2-5 iU Chip 394 wae Interface 373

U321NNVBIRIIBANMNIN INANALAITDIRI B

v
v

Read Only Memory (ROM) #3afii3uni1 Mask ROM ifluntiisanuirndufindayaldluduaaunis
NAAUDIKHA® Electronic Microchip 1% VLaJmmsnu”uﬁnﬁagasﬁw mmmaﬁ"@Lﬁuﬁagavlﬁﬁauﬁ'laiﬁ
wasiu drulngliiivdeyaszuud Jidnsfimhodszunanaldvinunietoyaanis 15u nanoay

W1z 3¥37 Electronic Microchip

2R _ v VLwﬂqt/d

Programmable Read Only Memory WuniaanudnNiwintaua laATILASIRAIINHER 818170

U
v & v R 1l @ ' o R 5
‘ﬂ@]LﬂU‘IISJ;J]ﬂVL@ﬂGLLJJWLNNWﬂ\N’]% LLatvlllﬁ’]ﬁJ’]iﬂUu‘Vm‘Ii’]
=2

Erasable Programmable ROM iJunihsanuiridufindoyalanaioass lassansnaudayanufin

Talaunslsuss 199 Tuinskuitas

Electrically Erasable PROM ifuwihinanuintufindayalanaioass sansnaudayanvufinldlay
ML WA

Random Access Memory (RAM) untiasanuirfisuiindayalanaisass ldamansndafivtayale

Ml dunanasn duniiganuirsiasnlunistszuians

gﬂunnmm‘[ﬂa gins0ansge

an

AWANAIINY

lasmaninagdmafSeufisuguaui@znhaneuianlznndag e 2.2-3
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A1519% 2.2-3 n1stdIaui ﬂuqmauﬁ‘@mmgmmnmﬂfﬂa gins0ansge

Item Type A Type B Type C
® Philips (The Netherlands) ® MOTOROLA (U.S.A)
Advocator ® SONY (Japan)
® Infineon (Germany) ® Infineon (Germany)
Bit Coding
Modified Miller NRZ Manchester
PCD- > PICC
Bit Coding
Manchester NRzZ Manchester
PICC -> PCD
ASK10%
Modulation ASK100% ASK10%
PICC->PCD:BPSK
13.56 MHz 13.56 MHz 13.56 MHz
Carrier
Sub-carrier:Fc/16 (847 KHz) Sub-carrier:Fc/16 (847 KHz) No Sub-carrier
106 Kbps~ 106 Kbps~ 212 Kbps~
Communication Speed
10-multiple higher allowed 10-multiple higher allowed 30-multiple higher allowed
Bidirectional
N/A N/A Available
Communication
Asymmetric Asymmetric
Symmetric
Communication Type Use Sub-carrier for Use Sub-carrier for
(No Sub-carrier)
PICC->PCD PICC->PCD
Anti-Collision Detection Bit Collision Time Slot Slot-Marker Time Slot
Communication
1ISO14443 1ISO14443 1SO18092
Standard
Bit stream cipher
Security DES/3DES DES/3DES
DES/3DES
More Applications Less Applications More Applications
® Philips Mifare IC card spec. | ® MOTOROLA M-Smart ® Sony FeliCa IC card spec.
. ® Access Control ID Card Mercury MM IC card spec. ® Re-loadable transport
Business Cases
® GlobalPlatform CPU Card ® GlobalPlatform CPU Card and non-transport card
® Re-loadable transport card | ® Re-loadable transport card ® Multiple Applications by

Multiple Service Provider

ID1[ISO/IEC7810] ,Card Only ID1[ISO/IEC7810] ,Card Only
Physical Characteristics Free
85.6mmx54.0mmx0.76mm 85.6mmx54.0mmx0.76mm

RUNBLAQ: PCD = Proximity Coupling Device
PICC= Proximity Integrated Circuit Card
NRZ = Non-Return To Zero
A WA e IRaILA SISy (ADB) uaz Felica Update

23 wanmImunIwmisiginsoansszuuulSdudalulszinadns 9

231 AITWMUINITVITTUUANALAITUINIITTUUIBRAIAE 51 e T a9 seine

faud w.e.2540 Fmsldiasuauusimanluszusandsananuiall naaniu imnd zfjﬂ;u wazdasnaiungu
Uszinausniiledinienszuuassaasozunls desniunais g Ussinafldisudnenssuuiassaass
it lasfmguananda miaad1ldde @edlddolunsdams aanisdeas  aaszozmluniuges
A77961 1 ud) LLazgﬂﬁwﬁml"ﬁu‘%miﬁﬁmmazmﬂamﬂ"fu Toadoiau-Todosvassalasasssasuzuaasle
A9 3197 2.3-1
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M199N 2.3-1 ﬂalﬂ%ﬂaﬁaﬂﬂaﬂﬁ?rﬁﬂa’liaﬂ%iﬂz

JaLan Nanas
e mudh-eanannigrildlasdalui@ *  dunugslunislinu
- AANIRDRA LI ACRF R EGEDEERERRRLRTS Wasunuiasuau
- andldholumagua lddaadmada wiwan (Uazanm 10 i)
- wiumsfivdayadne g larihmsa o anudunuazvhldninmnawazeslassmslilngwe

- o o o . A a ° a2 8 g4
- Wiyszuy CRM, tinmsliusnsetadlssannTn anusnlunniieninalulad (naluladdnansuuy)

A o o 1R e ' ) a
) Lﬁ'ummazmnama‘lﬁﬁ%ﬂﬁw Lmuﬁlu@jnﬁwﬁa:m FydaaltnUSnmlunsduneinadstinaluladesls
I szunausInInTL

e aamlfinglumssaiminda (eelawdn)

e aadnldsrelunissanis efisuiudiuouwaiman
(Uszanmusanaz 45)

*  ANYTEANEAN LATANMUENANINVBITILY AANITATID
1 Dh TR9RTIN u,a:mmmL'ﬁ'umsrﬁmaﬂmaagnﬁﬂ

o munRuMITRTesTTULAIEe 9 lunane 9 szun
WalRumIdends uazmIsanssueng g

o dunmmbuannaluladingguilne iiu maluladias
Eﬁﬂ?ﬂz, Near Field Communication (NFC), Universal

Serial Bus (USB)

ﬁmz Transport Smart Card Market Worldwide Analysis, Oberthur

Tuts 10 Dfiuandlasemsednsg MAsanuszuswudsaaswialandszanm 600 ndlassnislu 40 Uszine
nadsznalunidiedy plad an@uewin wazawin (eyal wa. 2549) dwlnglulasaniseneg azld
Memory Card dusaulna (WUszanm Jousz 77) andamanua 500 suluralan ludsznaunuiede
auﬂuﬂszmﬂﬁﬁmsw%@Lﬁu‘[waas:uuéﬁ:ﬁs’mmﬂﬁq@ dulngjazldszuy Felica (SONY) tunan laslannz
ﬂi:mﬂrﬁﬂu da9ny uasFaalus iuedu

281913AAN T5UU Felica (SONY) ladinutsaanayszanm Souaz 90 luiaife suiiasuuy Calypso aziin
seupwanflinulungudszinaglsl  wazdasnmuanldlungudmimamuawimninuaaziduuny Mifare
Tuazduamalulaidigg Aldnululinssaaios LaaIaiasen 2.3-2
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W.71.2540

dumiaminue (Tayal w.a.2549)

502 s uly

FRAVDILAT

Memory (388182 77), Microprocessor (38818 23)

THhaUaILATULL Memory

Mifare (S88182 100)

THhaUaILATULL Microprocessor

FELICA (38882 64), CALYPSO (3a8az 21), é"us] (308az 15)

rhevasiasaraiozmilitaslugamnniineiig

m3lFasuuy Memory 83§48t wiiasuuy Microprocessor

fsaduladulugramas inednmsldtaslussuvuudsiu
mﬂqmmmsiuﬁuq

o q@mé’nmaams‘l‘ﬁﬁméﬁm’%m: A mwmj’unu, MINTLUNA
i lsnuanling

e pawg lawmindszaunadise aredratu Tasemslu
Ussnengasuil, dsaas (sruvanserufiofio) uazdonnw
(Oyster Card-32®INITEULUBFEINLTUIANT)

AN Transport Smart Card Market Worldwide Analysis, Oberthur
iiasovasszlulasomsszuuands

durzuvrusiaziimiliindaionidu 2 dszinn As Jasuuy Memory uaz Microprocessor (U1 2.3-1)

UBNANTHAVDIVAT FIMHNANNTHAVDIV A M Aazilszinn

Card Type Spit (502 million transport smartcard) Technology Spit (502 million transport smartcards)

Microprocessor Mifare

77.2%

Felica

Smartvenus Calypso 14.2%
1% 49%

Memory 77% C.Ticket
27 %

ﬁu’l: Transport Smart Card Market Worldwide Analysis, Oberthur

3517 2.3-1 asaaasezlulasenisszuuands

aa o o o = Y < >~ o A 1Y
1nadi@ Uasuuy Memory azlinuannluszuuauss Sawndasiilanludegun ssluszanm 400 suly
= L e o ' ' ' I3 o o f .
Fuyinny Jeuaz 77 TusTuuauas waatdlsnany Memory Card zdianudasansdinin Microprocessor
wddunuiasnduduttvimaglunsdadulalunisaamu

nnaetedu (Fayad we. 2549) azwudunalulafengg sznieszuy Mifare a:ﬁaﬂ’ﬁﬁﬁ‘[anmnﬁq@
(Uszanmu Sawnz 77) Felica waz Calypso axfiglgonndnszuy Mifare nn (Uszunmi Sawaz 14 uazfauaz 5)
anauandzaanaluladengg azwuinszuy Felica waz Calypso azlinanyuiiouvasiiasionndt Mifare
AaUTNININ
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malwladarlnaa13aaa3szuun Memory Waz Microprocessor

lUAANATTUUYUFINIATY ﬁmﬂ‘ﬁmﬂiuhﬁag 2 WUU @B WUU Memory Nl Microprocessor  MIsULLUL
Memory Card Ehuslmyjﬁlﬂﬁmu Mifare (Phillips, NXP) w8z C.Ticket (ASK, %dﬁlzmmm‘sad%‘uxuu
Microprocessor WUU Calypso bal%auaa) szULLUL Mifare azlgnuann %aluﬂ%qﬁuﬁmﬂfmuag’ﬂszmm
400 duly uaztlizanm fauaz 96 azagluszuuudInIaTw SaUuDY C.Ticket axlimslflszunm Jonas 4
(gﬂﬁ 2.3-2) uazazagluszuuiang lunaie g lasinis Tuamuedi C.Ticket azfitszAnSnnedni vlinnsldnu
ludagiinazisuanas MifareMemory 39iilufifion uazasasnana Memory Card iusaulngiflassnslng 9
Aldiinssaasozuuy Mifare vialan wsziitosansaiwas Mifare 2261n11iaTUUL Microprocessor

Memory transit card distribution (388 million memory cards)

B C.Ticket, 4%

# Mifare, 96%

Aun: Transport Smart Card Market Worldwide Analysis, Oberthur

gﬂﬁ 2.3-2 Memory Card %@ 9)

lugruva9insaaaSuzuuy Microprocessor Card  azlfinaluladnan 5 uwuudsns fia  UATUWUU Felica
(SONY), Calypso (Open Smartcard, W lasu5EN STMicro Electronic), Mifare (Phillips), Smart Venus
(ERG) uag NFC (Phillips + SONY) sngazlduasiniliaaiavad Card luudazlszinn uaadlaasi (gﬂ‘ﬁ' 2.3-3)

Microprocessor transit card distribution

(113 million transport microprocessor cards)

i Calypso,

% Felica, 25 million, 21%

71 million, 64%
Mifare,

11 milion, 10%

“? Smartvenus,

5 million, 4%

Others,

1 million, 1%

ﬁmz Transport Smart Card Market Worldwide Analysis, Oberthur

3111 2.3-3 1iAsUUY Microprocessor Z#AGY )
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aanumIltiatoaasozlumaszuurugsnilan 39dnsldinssaasosiiu 2 dseian fa Uasuwuy Memory uaz
Microprocessor (@13197 2.3-3 Laza3197 2.3-4)

A13197 2.3-3 F1IBNITY Dn Inuaazlszinnvasinalwlading

szianvasing walulad USanmw (fwly) | dadw (Souaz) uwalita
LULAUILAIINGN Mifare 373 96 AN
(Memory) C.Ticket 15 4 RIIBN
RUUAUIBUIENIANE Felica 71 64 AR
(Microprocessor) Calypso 25 21 Lﬁ&l"fu
Mifare 11 10 BN
SmartVenus 5 4 RIIBN
Others 1 1 N/A
‘ﬁg\‘mu@ Memory 388 77 Lﬁuifu
Microprocessor 113 23 Lﬁlmfu

fan: ﬂﬁlﬂpﬂ’m Transport Smart Card Market Worldwide Analysis, Oberthur
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Lm:mﬁz"ﬂW”ngz/rmm?mm"ﬂmﬁw"lﬂ” NITNITNAUUIAN
A13197 2.3-4 Uszine 30 suauwsnlwnsldiassenses
Smartcard
Rank | Region Project name Technology Card type
(million)
1 ASIA "SUICA" JR East Tokyo railway (Japan) 36 Felica Microprocessor
2 ASIA "T-MONEY" SEOUL Transportation (S.Korea) 25 Mifare Microprocessor
3 ASIA "OCTOPUS" HK Transportation System (Hong Kong) 17 Felica Microprocessor
4 ASIA "EASY CARD" TAIPEI (Taiwan) 16 Mifare Microprocessor
5 ASIA "SHANGHAI HUAHONG" SHANGHAI Transportation (China) 15 Mifare Memory
6 EU "OYSTER" London (UK) 13 Mifare Microprocessor
7 ASIA "EZLINK" Singapore MTA (Singapore) 12 Felica - CEPAS Microprocessor
8 ASIA "YIKATONG" BEIJING public transportation (China) 10 Mifare Memory
9 EU LISBOA VTVA CARD LISBOA (Portugal) 10 C.Ticket Memory
10 LA "BILHETE UNICO" SAO PAULO (Brazil) 7.5 Mifare Memory
1 ASIA "YANG CHENG TONG" GUANGZHOU (China) 5.5 Mifare Memory
12 ASIA "BOMBAY TRAVEL CARD" BOMBAY (India) 5 Mifare Memory
13 ASIA "HANARO" PUSAN (S.Korea) 5 Mifare Memory
14 NA "MINNEAPOLIS TRAVEL CARD" MINNEAPOLIS (USA) 5 Mifare Memory
15 LA "MULTIVIA" SANTIAGO (Chile) 5 Mifare Memory
16 EU "NAVIGO" PARIS ratp,sncf,optile (France) 4.5 Calypso Microprocessor
17 ASIA "TIANJIN TRAVEL CARD" TIANJIN (China) 4.5 Mifare Memory
18 EU "ATM" MILAN (ltaly) 4.0 Mifare/Calypso MIX
19 EU "MOSCOW TRAVEL CARD" Moscow (Russia) 3.7 Mifare Memory
20 NA "CHARLIECARD" BOSTON - Massachusetts (USA) 3.5 Mifare Memory
21 ASIA "NANJING TRAVEL CARD" NANJING (China) 3.5 Mifare Memory
22 LA "RIOCARD" RIO DE JANEIRO (Brazil) 3.5 Mifare Memory
23 ASIA "MYKAD"+touch'n go appli, ID national project (Malaysia) 3.4 Mifare Memory
24 EU "CITY CARD" IZMIR (Turkey) 3.0 Mifare Memory
25 ASIA "TOUCH'N GO" KUALA LUMPUR (Malaysia) 3.0 Mifare Microprocessor
26 LA "TRANSMILENIO", BOTAGA (Colombia) 3.0 Mifare Memory
27 ASIA "ICOCA" JR WEST (Japan) 3.0 Felica Microprocessor
28 EU "MINSK TRAVEL CARD" MINSK Metropolitena (Russia) 3.0 Mifare Memory
29 ASIA "PITAPA", Surutto KANSAI OSAKA-KOBE-KYOTO (Japan) 3.0 Felica Microprocessor
30 EU "WESTPHALIA TRAVEL CARD" VRR & VRS (Germany) 2.8 Smartvenus Microprocessor

7141: 15U1l3937n Transport Smart Card Market Worldwide Analysis, Oberthur
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laswananumuvasudaztszinasmunsnaydldasdaluis

(1) dasns

OoCTOPUS  luwauiwisitawdasniunianssmiguszmauin (da9ng) dadndu
lassmausnildiasasasoclulanit (Sudud w.a.2540) uazlud w.a.2542 uSunlavia

{ ' o a Qs a o A ¥ a v
MITaNADTZULNIT1TS WAL N OCTOPUS miummzﬁum OCTOPUS vl(ﬂﬁﬂ'ﬁ

T ldlugosns warladmssessuanniuani llugesns Nuazdoanisdiiums
Tassmsuaasluansn 2.3-5

A13197 2.3-5 318aBEANIIANRWAITLATINTT OCTOPUS

U =
doya sgazden
rgm’%uﬁumaﬂmqmi o T wa. 2540
;Eaanﬂ’m ® 151 OCTOPUS : 43¥nmIusmissams wazmstiursnua
tiﬂ“ﬁl,ﬁumi ® 1397 OCTOPUS
- mIuimeansuazeantas OCTOPUS
—  sam3esnsSuadusunans $9U58n OCTOPUS  lésunissansuannswansma
Faanslimansarmsahnidule
—  $mMIUSMT uaz CRM 2893201 OCTOPUS
o MRT : 57.4%
Hoanu ® KCR:22.1%
o KMB : 12.4%
o CITYBUS : 5%
o New World First Bus : 3.1%
uulias o 175uly
UL ® 31N 10 MBTEMIFBIW (NINNIT 100 IBNITRBIWIN)
myhtasaaasuzlulslu ® METRO ®  PEAK TRAMS
EUUTRE ®  RAILWAY ®  TRAMWAYS
o LIGHT RAIL o CROSS BORDER BUSES
o BUSES, MINI BUSES o CAR PARK, PARKING METERS
° FERRIES
ﬂ’]iﬁ’]ﬁ@liéﬁ]%%ﬂﬂﬂl‘fﬁi&il‘ﬁ o RETAIL [ ] LEISURE FACILITIES
FCUUTUE ®  SELF-SERVICE ®  SCHOOLS

a a2
Nu:anendInm

laodl BUSINESS MODEL msshvaseaasos lulaluduszuuougs (3ﬂﬁ 23-4) uazandlalEsrunungs
(317 2.3-5)
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TRANSIT

Launched in 1997

Subsequent expansion

Carparks |

#an: OCTOPUS

31l 2.3-4 BUSINESS MODEL n1siiniinssaasuslulfluszuuandsnas ocTopus

Transport

Access
control

|| Apartments/ | | .
Offices Exhibitions

Obtained
Deposit-taking Company
Authorisation from HKMA
In 2000

SupermarketsH Fast food H Clothing ‘

Convenience stores H Cake shops H Telecom ‘

Vending/kiosks H Pay phones ‘

- cromse |

Racecourse entrances ‘

Leisure facilities

Sporting venues H Game booths ‘

f131: OCTOPUS

3171 2.3-5 BUSINESS MODEL nms#hiiasavasesldlxluszuuinlaldssuvanssvas ocToPus

(2) Uszinagoalus

Tesulasanmsnidod w.a.2545 lassuiais Citbank  waznINUBEIUTEINAFIalYS

Tasldda EZ-Link

. A o . A a . o = o o o
Link Ao UaTWUL Prepaid T3d%ang g izuuagluumﬂuu % A2 lAURITENIUIZUL
YUFININTY TN wazlTINe1L18 UATHRAIAI LLa:u”mmuﬂszgém%'uu%ﬁ'w

RNE)

(TN ULLUTATERS UM NIV UUIUE) ag9lsAany EZ-

uanNwuaLda i ineusen NETS  (uiunnasnaslassuiensinglusealls de swia1s DBS

OCBC &z UOB)

& A U Aa o A' o o a a 6 Y Aa o a a
FanaladinduusEnnriinistriszinludszmagnluy uazlvusnistiszisulaviias

a & a v ' = Yo v o ' i =
aLanﬂiaunaﬂlmm’mmmg’]ﬂ%uﬁa CEPAS ‘ﬁ\‘]E]u']ﬂ(ﬂ‘ﬂﬂ(ﬂ%']&nl“ﬁﬂﬂﬂ']?ﬂ%ﬁﬂ LASNIITUIATIIINNY DI

Iﬂidﬂ’]iﬁ%:Lﬂuﬂ’]ii"mﬂwuizﬁ'j']\’i MIFUIANTURSANTUUE LLN@]OI%@]’]S’]Gﬁ 2.3-6
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A13197 2.3-6 I1LALLDYANIIAURWAIIIAIINTT EZ-Link

L3 =)
Poya S1gazLdan
ﬁ;@ﬁuﬁumaﬂﬂiams o I wa2545
noanuas ® Ez-Link
umias o 128 wmly

nyitasasaseslyldlu | ¢  PUBLIC TRANSPORT
FTUUUWR ® SMRT
® PUBLIC BUSES
®  PRIVATE TRANSPORT
o PRIVATE BUSES
® TAXIS
° HIGHWAY TOLL
° ELECTRONIC CAR PARK
o ELECTRONIC ROAD PRICING

myiassaasozl1Eilils | @ RETAIL SHOP , CONVENIENCE STORE
FTULUWR ®  SELF-SERVICE

®  FOOD & BEVERAGE

e  SMALL TICKET BILLS

a a8
N amenydinm

'
a

aniase BUSINESS MODEL m3in1asa3a3uzaad EZ-Link Wltuaas laassun 2.3-6

U

Public 1AL private & Supporting (P) =l
Transport Transport &= Services (Transport) Shopping <%

- . Electronic Car Park -
Public Trains Private Buses, Payment Systems (EPS), gzta;:':ll;?lfest,s
& Buses Taxis Electronic Road Pricing c perms ,St
— (ERP), Highway Tolls onvenience ”ores
Loyalty Card | _,'3

EzRewards: Multiple

Meals ‘i |~
Fast Food, Food Courts,

Merchants tagged to
EZ-Link Card. Restaurants, School & Staff
“Earn Points as You Pay” Canteens
More Uses for P

Self Serve I' -. J

. One Card Entertainment |gsitt|
Environments H— Movies, Karaoke
[Vendmg Machines, Self—payJ F!fo Performances ete

Environments Access & ID Card .-

= Access Card: Residential Schools, Universities (SCHoOLS)
Small Ticket Items ﬁ_//‘/ Buildings, Offices, Factories, Payment Card for Schools:
Govt fees, Utilities, Industrial Parks. canteen, purchases for books,
Phone Bills, ID Mgt: auto registration for stationery, library ID card,
Library fees etc entry into building register attendance
fn: EZ-Link
d' o L= Q. ~ v .
3171 2.3-6 BUSINESS MODEL ms#iinsavnsszlulzvas EZ- Link
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(3) Uszmadiin

=

Uazinediu ladnmsdasuazltinsoansus Suica bl w.a. 2544 TulasemIvuss &

o

50l UR East uazlaidavsnomslsoulu JR West, JR Central, JR Shikoku, JR
Kyushu, JR Hokkaido wazlafinisldszuneasanniv Card Issuer Aug a3a13197 2.3-7 . S
4 Suicayl: o]
uazgihn 2.3-7 -
N
i

Sapporo Area (2 operators)
October 2008 ‘Kitaca’
January 2009 ‘SAPICA’

"ﬁ Tokyo Metropolitan, Sendai

and Niigata Area
November 2001 ‘Suica’

Kinki Area (16 operators)
November 2003 ‘ICOCA’
August 2004 ‘PITAPA’

March 2008 ‘TOICA’

Okayama, Hiroshima Area /_‘*lﬂ;
September 2007 ‘ICOCA’
Nagoya Area (3 operators)

Kyushu Area (3 operators) November 2006 ‘TOICA’

May 2008 ‘Nimoca’ FY2012 2 operators joining
Spring 2009 ‘SUGOCA'

Q@J Spring 2009 ‘Hayakaken'

Tokyo Metropolitan Area
March 2007 ‘PASMO’

Shizuoka Area

Not to Scale

73 Suica

311 2.3-7 Tassmsandesalnluiszimadiln

= a o A .
A13191 2.3-7 3gazdaan1sAinn13lA3INI3 Suica

kg =)
Poya S1gazLdaa
gﬂﬁuﬁumaﬂmams o D wa2544
Hoaniias ®  Suica
° PASMO
o TOICA
° ICOCA
Funias 36wl
FIWIBTIBNT ® 20 FIUTINIABIW
N1yt eseaasezluldlu | ®  RAILWAYS
RENNIIES ¢ BUSES
o SUBWAYS
o TAXIS
myintassaaszllleilale | ® SHOPPING CENTERS, CONVENIENCE STORES
O ® INTERNET SHOPS
° RESTAURANTS
° GAS STATIONS
o PARKING LOTS
o VENDING MACHINE
o COIN LOCKERS
fiun: ameflSnmn
3’1ﬂdﬁuﬂun’mmiﬁnmmiﬁﬁLﬁmﬁuizuuﬁ:’si’m 2-26 AMP Consultants Ltd. / AMP Development Ltd. /
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@) Uszmnalawnin

aoudd w.a2545  Tassmstassaasesludsinaldninldisunionidn Feazwam
seuUTATe 230 IR LT U DI REINIaTH uazn1alATINSiHA LiTINTE U DU REI
f0n30 MB uaziastiszSudidnnsefindidndemi wasliwwaninsmsswansa
1@3ndlany Easy Card uazld@anyas CO-Brand 11 5u1A1T China Trust, Cathay icve | X8

United Bank, Taishin Bank W& Taipei Fubon Bank Hveazidsanisdfinniy
AIANTN 2.3-8

a a 4 a ¥ e
MN1379N 2.3-8 318aLLd Elﬂﬂ'liﬂ'lla%%ﬂ']{l%lliz N ﬁl@l‘lﬂ'}!%

2 a
Haya s1aazdun
JaLTudulazins o {wa 2545
Hoenuas ®  EasyCard Corporation
Hharu * 3318 flaanInfigualasizua 40%
U 9 o \
o ySunmauzITalauanT 30%
®  UIENTINNU 30% (BN UAZUIEN IT)
Fuuias o 16wl
FTAIWIBINYNNT * 3 FIUNUNNIABIB
n1vitesasasuzluldlu | ®  MRT
S ®  URBAN BUSES, CITY BUSES
° RAILWAY
o PARKING
myintassaaszllleilale | ® SHOPPING CENTERS, CONVENIENCE STORES
TLULUUE ¢ SCHOOL
° LIBRARY
° HOSPITAL

) A =
N1 amendInm

(5) Ysznanna

Tudseinaning aeinsUas09asusseningusenidata  TWIATT WAYISULUNE
A v a § A o A x>
Falasulasonsiiled w.a.2546 GINUaLLBUANITENARAITVEILATING LEAI AR
AN319N 2.3-9

m3lWUS3 K-CASH wasdszinainng dasuliusnisaouad w.a.2543 lagsuinsnanoinnauassuins
Widrdlulszinasiuan 16 TwInIUazUSENTAIAIRATIWIN 7 USEN ranuwimuaniasgiwnatslunsasn
1013 K- CASH L% Multifunctional Card ﬁmsﬁg Microprocessor UHLAT aansnlfnulans online uaz Offine
1w dnwae Contact Waz Contactless Wazlfanasgiuawilaanss SEED' K- CASH (;sﬂﬁ 2.3-8) Mansald
ﬁgs:@hﬁuﬁ’nm:u?miﬁm E-Money nuamuuiniieeg Swudimodes giideiiniing Sudnoddn
Uutinaie Tssnweuas Intemnet Shopping, Mobile Banking Wazn13E132ANIUSANTVRITEULUUES IHUARZTY
imﬂ’]i‘ﬁ'l,ﬁmﬂﬂﬂ’lﬂ“fﬁi’mﬁ’m K- CASH Transaction (Eﬂ‘ﬁl 2.3-9) azgndﬂﬂnmmﬁ SP (System Service
Provider) uazdddaliin KFTC Gavmriamdu Clearing Center Lﬁaﬁwmiﬁwmmqa Clearing 3¢WINN&OLUH

LLam'os']Uﬂ']ivl,ﬂﬁwn'ﬁﬁﬁzqal,l,uu Net Settlement J2#IN19FUIANTHIUIZLY RTGS NTUIANTAANINIRE N5
ﬂ’lﬂﬁﬂ%ﬂ’ﬁ K- CASH Qﬂﬁ’nﬁli@&l Electronic Financial Transaction Act

! SEED : 128-bit symmetric key block cipher algorithm delveloped by KISA, adopted as a international standard
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@M197191 2.3-9  SeazdaanIsaninnIsiwlszsnanIna

¥
vaaa

a

a
Nyaztayn

ﬁ;@ L%Nﬁu“ﬂﬂxﬂﬂi\‘m’]i

9 w.7.2546

;Eaaﬂﬁ'm

TUIATT 6 WA LATUSHNUATIATAR 5 WA
KSCC Prepaid (Smart T-Money LLa:éuﬂ)
Prepaid Card (EB, TopCash uazdu€)

Seoul Metropolitan Government 35%

LG Group 19.44%

Service Provider: LG, Kook-Min, KEB, Shinhan BC, Hyundai, Lottercard, LG Telecom,
SK Telecom, KTF, SK CORP, OK Cash Bag

Financial Investor

Solution Provider (16 U31h)

FAIWINLAT

25 sl

FIWIBIYNNT

Bus 81NN71 13.4 SABINENNTABIB
Subway 31NN 12.6 MUTIUNTADIH

nsindassaasuslyldlu

JLUUDWEY

PUBLIC TRANSPORT
TAXIS
ELECTRONIC CAR PARK

myivdaseaasus luleh lals

FLUUUUEY

DEPARTMENT STORE, RETAIL SHOP & CONVENIENCE STORE
CINEMA

® FOOD COURT
®  ONLINE INTERNET SHOPPING

a a2
N7 amendInm

Public Transportation

Hospital,
Pharmacy
]

Government
Office

;A

Retail =
Stores

Vending
Machines

ID Cards

Mobil

UNMIVERSITY

Banking

Py .
AN sasuradszinalng

gﬂ"?; 2.3-8 n1911 K- CASH 1% auanwee 9
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The Bank
of Korea

(@DNet Settlement (®Net Settlement

: t A ® Transaction
Hglﬁlm ISettlement Data

l

[m]=]=]=] (=== =]
] ali
: - ®) " -
g (Clearing Center) Depositing
Bank 1 Bank
ooog SP(System
go oo Ll Service Provider)
@ Transaction Data T ® Deposit
Mlssue
ATM, PC ‘
Bank FOS @ Store Value

= '
nyn: ‘E%’]ﬂ’]itmﬂﬂiuﬂﬂ‘l‘flﬂ

gﬂ‘ﬁ 2.3-9 Transaction Process 2789 K- CASH

(6) Usznanarse

Rangkaian Pengangkutan Integrasi Deras Sdn Bhd (Rapid KL) {JuuSsniiliusnng
FULIUFIRTIMULUTZULTIN Snafiaunanae IRUSIszuIugITIngening

Truusnlauasnarszuulasans laasulwusnsasudd w.a.2547 T3 ausanih

ﬁqj\‘]%&l@ 48 & LLﬂZﬁLé/%VI']\'ﬁﬂI@]Ela'li“/ﬁ]ﬂ&l(ﬂ 165  LEWNII ﬂ%?uwuﬁﬁdq@ﬂaqiiaﬁl
UINYdsznm 4 ﬁq%ﬂu@iaé‘ﬂﬂqﬁI@]ﬂLLﬂULﬂ%i:UUi’N 2.1 Muandasland szuusn
Tapas 1.9 s waudaslans lagfnossduansaiunsveslassms Rapid KL 69013197 2.3-10 uas
31 2.3-10

M197971 2.3-10 S12azB8AN1IALHWA15lAT9INT Rapid KL

U a
yaya NYaziaya

aausudulasans o 1 wa.2547

Hoenias ®  Rapid KL

n1suitavedasesluldlu | @ Public Transportation

PRATMEIIK ® Bus

®  Train

mysaseensozlulsilils | @ E-Money market

JLUUTWEY

a A =
NN amendInm
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Area Area2 Bus Hub l
Shah Alam Kepong,
Utara, Selayang,
Subang, Batu Caves

Damansara . Gombak,

» PJ Utara, Sentul
Bangsar

| |

Bus Hub Rail Station

Rail Station

s ‘ l

Rail Station

3] _ ﬁ

—
/
ang 4
-.r’ Area3
Wangsa
1 Maju, Hulu
Klang,
] Keramat,
& ' Ampang,
Bus Hub & g 1 Pandan
— E _@ l 5] | Rail station
Area s Agad
Bus Hub 5 Cheras,
Klang, J
Shah Alam Holu
Selatan, —— ;:;‘;3:"'
Subang 19,
Jayarin [Puramatiaira | Puksiors

Kiang Serdang
Kama,
Puchong

fi3n: Rapid KL

3171 2.3-10 52UV Rapid KL Tudszmasnaide

Tudszminauadosiulng ld5zuu Contactiess Smart Card lagldanasgiu vas Mifare uaz The de-facto Uszinmn
2841007 (Smart Card) ludszimaaniaifey wialddteotasmunaltldnansiandszaad Suanminaauias
Uazdadszm o LLGW']J@Iiﬁ']%iﬂﬂ’]i‘li’limln‘i%@l’]d‘] muuwna‘ummmmhmmﬂwmmzﬂﬂswmﬂ VLm'm’m
ANNIAIn mamﬂaUmimsﬂ@ﬂmiﬁswmma o'l Frszdfivnasn tnwmm?maumlmmimmawmﬂma
Fuemns duihein udu uazfatasmanTndniduldnasgaams o wSaaeidn indassiehniiuan
Kiosks Musnuiidna g 1w tuiinsin snfisolW Wudu I@ﬁg‘{aaﬂﬁmﬁwﬁﬁ 1% Bank waz Non-Bank

;j‘lﬁu%ﬂ'ﬁﬁﬂuamﬁumiﬁu l@un Ambank (M) Berhad, Bank Islam Malaysia Berhad, EON Bank Berhad
WAz RHB Bank Berhad uazfi Wilgaantiunsdu dun
®  Small E-Money Scheme (VI,JJ'Lﬁu RM200)
Malaysia Design & Innovation Centre Sdn. Bhd.
Mobile Wallet Sdn.Bhd.
- MOL Access Protyal Berhad.
Webonline Dot Con Sdn. Bhd.
- Mobile e-Transaction Sdn. Bhd.
® | arge E-Money Scheme (3:%7374 RM50-RM10,000)
- Mobile Money International Sdn. Bhn.
- PosPay Exchange Sdn. Bhd.
- Com2U Sdn. Bhd.
- Maxis Mobile services Sdn. Bhd.
- Touch’n Go Sdn. Bhd.
- E-KencanaSdn. Bhd.
- Tune Money Sdn. Bhd.
- SuperKad Service Sdn. Bhd. (Shell Corporate Prepaid)

lasztuuunsliuins E-Money MidunfionludszimeauaiBo da Touch'n Go Card U3EN Touch'n Go #ia
UTHN Rangkaian Segar Sdn. Bhd. Lﬂumi&ﬂ%umﬁum‘s Touch’n Go, Smart Tag WazIcuy Clearlng
(The Central Clearing House System: CCHS) ’J@mﬂi‘”mﬂmawm Touch’'n Go Lwammmmma”mmm LW
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AN NUU U LA LN UM TUREIUALATAT

NIENIWANUIAY

UszanimwlunmstnszSundsunduion LL@iﬂamﬁluﬂwﬂ%ga Uq%ﬁ;u”u Touch'n Go \wiasiasuaziiu
JTUUMTAUESUIUY Electronic TsUULAEIU8INIaI %LU Teinasniacge %a@@mﬂﬁﬁmnﬁm@u Aatlurinaii
n3eatefitan n3asrkhnSusasaludd nsdan wazludusasnistrazqadwiusemInadl Multiple Issuer
and Acquires in3fwua Settlement Agent LuAYIN318N135132ATzRI9FNTY Issuing bank Laz Acquiring
bank lag final settlement ¥nEUEUIANTNANIALELTE (Bank Negara Malaysia: BNM)

(7) dszindasngm

4 . 4 o
lasams Oyster Sulud we2546 lasniiony Transport for London Famansals
Smart Card 1%&2% London Underground, London Overground, Dockland Light
Railway, National Rail W& Bus lasfinuazidsanmyduiiunsvalasens Oyster

FINTIN 2.3-11

A1519% 2.3-11 518D 8ANITANRKNNTLATINNS Oyster

v
PaNa
u

a
NYaciayn

aaLTudulasang

2 w.¢1.2546

Haoniins

TranSys (a Consortium of Cubic, EDS, Fujitsu and WS Atkins) (Oyster Cards)

myhtassasuslulsly

ILUUUUE

LONDON UNDERGROUND
LONDON OVERGROUND
DOCKLAND LIGHT RAILWAY (DLR)
BUSES

TRAMS

NATIONAL RAIL

LT

13 fwuly

fn: auzAy3nm
(8) UszimneoadLasiay

139715 SmartRider

Tatdaaltanwlud w.qa.2550

Tagauryalduasinusn

Transperth Bus, 138 Ferry uazsnl  lasfisnsazidoanmisdfiunisvedlassnig

SmartRider #3097 2.3-12

A13197 2.3-12 31UaLDLANIIABHNITIATINTT SmartRider

SR 12345678 9

5 P
1| e,

v
PaNa
u

o
NYacaYn

asudulaTINg

T w.¢1.2550

Hooniny

TRANSPERTH

myhtasaaasululsluy
ILUUUUE

TRANSPERTH BUSES
TRAINS
FERRIES

msitassaasesluled lals

ILULUUE

Seniors (New Western Australian)
STUDENTS
CAR PARKING

a a8
Na: amenyInm

(9) &31l

namIdiumMIzuuanlulinad g mmsma;ﬂ@i’@”amiwﬁ 2.3-13 uaz 2.3-14
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@13197 2.3-13 HANUNIKMIANRBNTITULAITIN wdasNe Fealys dilw uazlanin

(Transport Operator and Bank)

Uszina
Tams dasng Foalus dtln Tanin
1 | gasaduaslassnns W.q1. 2540 W.e1. 2545 W1, 2544 WA, 2545
2 éaanﬁmi OCTOPUS EZ-Link Suica, PASMO, TOICA, ICOCA EasyCard Corporation

3 Brand name

EASYCARD | il Adulc

- CITYBUS : 5%
- New World First Bus : 3.1%

- D% 9 L% TWIAT UaTLTEN IT

OCTOPUS Card EZ-Link Card Suica Card Easy Card
4 é’ﬂi:naumi OCTOPUS EZ-Link - JR East EasyCard Corporation
- UIWITIaMIUaTLazIRINaUaT - Lﬂw,fﬁ’wama:u?msquﬁmm‘%ms - JR Central - fAsIuazFL AU TTEUY
- dm A ousontiumasu Jamsneld - JR West - MuduUaTUazgUnInl
- Lﬂutfﬁ“ﬂ"uama:ﬁmsquﬁmsu%ms - UIMITAANIABNNTIAIAUNLLAT - JR Shikoku - Lﬂm{ﬁmaaLmzu‘%miguﬁmsu?ms
Faminele - Citibank 1Jurjaantiay - JR Hokkaido Jamnele
- WuSnsungdfagasuszdugne - Transit Link (TL) 1w Transit - JR Kyushu
FUNUT Acquirer
- QB % Non-Transit Acquirer
5 | Hilaviw - MRT : 57.4% EZ-Link - Japan Railway Construction, - filsznaumy Metro UAZ3FLA 40%
- KCR Transit Bus : 22.1% Transport and Technology Agency - ;fﬂs:ﬂaumi Bus 30%
-KMB : 12.4% (JRTT) - B9 LTU TINANTURLSEN IT 30%

6 | IwINUAT

17 duly

12 duly

36 s uly

16 suly

7 | wInTans

ANNNIT 10 FBINLNTADIN

4 FIUNUNTADIN

20 SUTUNNTAD I

3 MUTNYNNTADI

TNENBNUNIUMTANIN AT LA UTZLLATIN

nMIIAA LLazmﬁﬂn”usgius.i‘mﬁu?ms{ﬂmssws.lvl@i"
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NENINAUBIAN

@13197 2.3-13 HANLNIBNIIENRBNNIIZLLAITIM Iwdasns Fealus dilw uazlandn (de)

NI

Uszna

dadnd

Fealys

21|

n

Tomdn

8 | muhldly

Transit Activities

® All Public Transport : Metro,
Tram, Bus, Railway,

Ferries, Coach, Taxi, Parking

® Private Transport : Taxi
Non-Transit Activities

® Convenience Stores

® Retail Shops

® Service-business

® | eisure Facilities

® School Access Control

® Apartment, Office

Transit Activities

® (City-state’s Mass Rapid Transit

(MRT)
® | ight Rapid Transit (LRT)
and Public Bus Services

Non-Transit Activities
® |dentification
® Access
® Food Centers
® Supermarkets
® | ibraries, Universities

® Entertainment

Transit Activities
® Subway
® Buses
® Railway
® Taxis
Non-Transit Activities
® Shopping Centers,
Convenience Stores
® Restaurant

® Gas Stations

Transit Activities
® MRT
® Urban Buses, City Buses
® Railway
Non-Transit Activities
® E-Purse

® Credit Card

® Exhibition ® Small Ticket ltems
® Parking
9 | waluladiins Felica Felica, CEPAS Felica Mifare

10 | dsziandag

Microprocessor

Microprocessor

Microprocessor

Microprocessor

A ‘1J'§§J1]§\‘1mﬂ 1. Transport Smart Card Market Worldwide Analysis, Oberthur

2. http: //www.octopuscards.com

3. http: /lwww.ezlink.com.sg
4. http: /lwww jreast.co.jp

5. http: //www.easycard.com.tw
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2 o A & a A o a
N1319N 2.3-14 Naﬂ']‘sﬂﬂ“ﬂ')%ﬂ'\?ﬂ"ll%%ﬂ']iﬂ')i?“i%lﬂ”l“a ALALDY DINH I LAz dALAILAY

Uszine
T18N13 - - — -
LNIKA NLALTEY DING L a0dLAILAY
1 | 9asuawzaslasenis W.71. 2546 .61, 2547 .61, 2546 W.¢1. 2550
2 Haanlas - TUIANT 6 LA LAZUSHNUATLAIAR 5 WHa Rapid-KL TranSys Transperth
u

- KSCC Prepaid (Smart T- Money Wazau)
- Prepaid Card (EB, TopCash Lazde)

3 Brand name

T-money Card Touch’n Go Card Oyster Card SmartRider Card
4 éﬂﬁznaunﬂﬁ KSCC - SPNB (STAR + PUTRA) - Transport for London - Public Transport System in Perth
- amuﬁ”mﬁ:umhm - ERL and Western Australia
- MIQUAIZUY - Monorail
- mssauiudlasans

- foan1iasdnue License Fee
- Service Operator i18Jf1 Service Fee
Wﬁ'mjaaﬂﬁ’m uazgfoantiasing

Commission 11y KSCC

5 éﬁaﬁ% ®  Seoul Metropolitan Government 35% | Ministry of Finance, Malaysia - Cubic - Public Transport Authority
® |G Group 19.44% - EDS
° Service Provider : LG, Kook-Min, - Fujitsu
KEB, Shinhan BC, Hyundai, - WS Atkins

Lottercard, LG Telecom,
SK Telecom, KTF, SK CORP,
OK Cash Bag

° Financial Investor

®  Solution Provider (16 U31)
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LLNL‘H’]?Q‘&)ﬁ{?f"luﬂrﬂ’)ﬁ_l?vl’]ﬁ]vﬂn’]??’lﬂblﬂv NITNINANRINY
A ) a S a a o s 1
M19719N 2.3-14 Namswuwmmimm%m‘m’a‘nﬂ%m’ma ALALDY DINTHI LLazaddALAILaY ((ﬂa)
Uszine
18019 — — - —
%A NALTEY 2N 20dLAILAY
6 | 3mInlas 25 suly 3 duly 13 duly N/A
7 | wInTans Bus 8NN 13.4 8 1%II8N1TABIB N/A 10 MUINLNTADIN N/A

Subway 31NN 12.6 AABINITADIN

8 | mailyly Transit Activities
® Public Transport
® Taxi
Non-Transit Activities
® Department Stores, Retail Shops

® Theatre

® Fast-food Restaurants

Transit Activities
® Rapid KL Train and Train
® Toll Expressway and Highway
® KTM Komuter
® KL Monorail
Non-Transit Activities

® Parking

Transit Activities
® | ondon Underground
® | ondon Overground

® Dockland Light Railway
(DLR)

® Buses

® Trams (Tramlink)

Transit Activities
® Buses
® Train

® Ferry

Non-Transit Activities
® Seniors (New Western Australian)

® Students

® Internet ® E_Money Market ® National Rail - Secondary Student
® Admission - Tertiary Student
- Primary Student
® Car Parking
9 maluladiing Mifare Mifare Mifare Mifare

10 | dsziandag Microprocessor

Microprocessor

Microprocessor

Microprocessor

A ‘lJiviJﬂ?d’a)’m 1. Transport Smart Card Market Worldwide Analysis, Oberthur
2. http : //eng.t-money.co.kr
3. http : //www.touchngo.com.my
4. http : //oyster.tfl.gov.uk/oyster

5. http : //www.transperth.wa.gov.au
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233  sruudathualaas1saalusalaalrinsooasezlwlszmne

(1) seuumsthualagarssalui BTS

L3

wagaﬁ"'ﬂﬂwaaswmﬂﬂﬁﬂ BTS

UTENITULIUEININTUNTINW 00 (uwnTu) w3a BTSC iludilsznauniszudarnluni BTS laslaTy
U wlsznaumungssuand w.a.2535 lagdszoznan 30 O wNeanazlwnisusnsounassa lwwqlwun

Usrmauuazaziout pdgmanwniimaifeda duddlunsinnanuas lasuSendudamulasinisties
NINVATER: 100 wazdantlumssanunylaniviue

wWumadusnlwh BTS § 2 &e 23 aonil (U 2.3-11) szzmanisnae 237 fAlawes e aogauin
L%;Jmﬂéaumﬁmua%@ WaTENEAAN TUNNFZNBANERTIRMIINANILAIIG  (aghelsAan BTSC a3
vaunanoliidudidusnlun sendvaorfiazniuainiu feradvulng (szpens 2.2 Alawas) unu

ﬂEGL'ﬂWN‘Vﬂ%ﬂi

N
A

ayanidduausgd
VICTORY MONUMENT

wislaus
PHRA
awduulng
SAPHAN TAKSIN
WONGWIAN YAI souyy
(E9) ON Nur
RER Not to Scale
im uinyndiioaiuadi N T——
o lst,':ul“njw LNE 0 BTS TOURIST |rr;ziunc;:nt:£m :; mpﬂ
A ibeudumdso a wvarzmal
O it 00 it o
soilideur =Om fumen uwune & quineerite
INTERCHANGE STATON MRTA ROUTE CENTRAL PIER
131 : www.bts.co.th
P> ¥ a
gﬂ‘n 2.3-11 1d@wne Lﬂ%iiﬂﬂ‘ﬂ'\ BTS
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i:UUﬂ”@LﬁU@ﬁI@ﬂmﬂuﬂaqﬂ'u 19T UL A TUU UL UL RAN LA LU LU AT aas U ISRNNE laplasaansys

1szueaduaiia Mifare 1K

uaz Sony Felica (ful) w.a.2551) YagtufiuSanaiasnldnunywivuluszuyag

Usznnae 1.5 s nly lasduSunmanonis nsbiaudaindszanm 330,000 un1sdnsuUasoansys ISauRE

WA 170,000 NUMIAMIULATLULLDLLNAEN AILaadlIzinnvadailasans BTS Ns1wiing @Tﬂgﬂﬁ 2.3-12

szinnuasaalaaans

BRAFNIINNE

11051 921ANLANR K (BTS SKY SmartPass)

11a31321AN 30 214 (30 Day SmartPasses)

® 1iasdieny 5 11

dnsunniSaw wndnsn
30 Day Student SmartPass

20 1fign 340 1N
17 ‘U']VI/LﬁU'J

e msinedslism
ansssutitunlunsaaniaslulna
30 UN

30 iy 450 1N
15 U"IV]/L;]IU'J

e mine s linu

) - . .
ansrrutitsnlunseantiaslulnai
30 UN

40 fien 600 LN
15 U"IV]/L;]IU'J

nadmne sl
ansssutitunlunsaaniaslulna
30 UN

a o
THRALRDVLLNLAAN

11@51)321AN 1 3% (One Day Pass)

179U 120 LN

lfidunmsasadsrseninagasannii

® GuSuludasldgega 2,000 un

¥ ® F1%INYUATAIILINTUAET 100 VN
(o liTvassudioulunisesniiaslvg 30 un)

dusuyaaanialy
30 Day Adult SmartPass

¥

. 3‘ Igidumemeln 1 7% Taglidnie srwwioanazszuzng
Lisansnuanduyadiaanialudasld

o . & e { A
amwmiﬂua’nimuagnusw:maﬁmuma (15-40 un)

o . a A o 9 an
U(ﬂiﬁ!:gﬂmuﬂu“ﬂﬂiz@ﬂﬁ?ﬁ]aﬂuuﬂ?IﬂUNWEGW{[HN@N\WWGBH

20 1fig7 440 LN
22 1nAfin

nadmsinedslisu
ansyruitsnluniseanias
Tulwai 30 un

30 1B 600 LN
20 U"IV]/L;]‘U'J

nadmnedgslinu
drsyruitonluniseanias
Tulwai 30 un

40 i 800 1N
20 U"IV]/L;]‘U'J

nadmnedgslinu
ansyruitanluniseaniias
Tulwai 30 U

fA37: www.bts.co.th

317 2.3-12 Uszanvasaalawans BTS
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2 szuunsivailagasvassalniladu BMcL

sruudalasarvessn iwvhldduezsl U35 snlWWingamw §10@ (W) (Bangkok Metro Public Company
(BMCL)) \ilurufiarauduiiuns Guadudl w.a.2541 lasdszozian 25 0 tienazlimauinssudarnluh
lddulundszmouuazaztisudlydymanimmimmasideda lunjumwaniuas laslassmafdunsu

nuszwivuTEnenTuiuzuuIusInaTg laonusenidudamuduszuuan i uasszuugunaidngg

i Eu9LauIn WA 16d@n BMCL 4 18 &0 Se0zn9nanaa 20 Alawas Sudunaninidnlng deganfiunsda

@T@gﬂﬁ 2.3-13

/ \ (_ell!..ral Plaza N

DWTIRDAI0
\ g |
= o
anWiAnaTuEu =

DMRATA Perihfice Bidg)

o

',
S
=

AONTHATAWITI

a@ﬁmuﬁla

Bang E?L?E\SLELIDH

anmgmaar
Sutthesan Station

Anpuwmitanm

Huai M ‘Srataon

an lﬁguz;'imnnllun.ud'):mm.nu

L] 'ln-.l.:ir_‘n Cultitel Cantrs Station |

BB gurmawnin weaashd i BMCL
(Depor&SMCL Head-Ofics]
ADTiNEET 8

Prvs Aem § Station e
] ~ uned
andunay3

amimaing rechabun Scsion Wy, o =

AniggHIn

. )
vl ‘ilql-ll.l.'ﬂ'uﬂ'lﬂﬁ‘lﬂh!

- &
Not to Scale

AAQUIAL

fun: BMCL
311 2.3-13 @wmaawsallihlaaw BMCL

Untuszuudilasanszasan i ldan BMCL ldtasaraiozuunliauda iusiia Mifare 1K uaz Sony Felica
wazuuUiwIegylasans (Token) iuziia Sony Felica dianaiasnldnunywisuluszuvagszam 1 duly
uaz 150,000 Fudnsuuuunie lasdUsumsenmsmsltrudainlszuim 125,000 TIoMIEIMTULAT

saa3pzuuy lSEUNE waz 75,000 oM IFMIULLUIMIsYlagans (Token)
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A lagasilszinman i

1) asdaiudszinnyaaanaly
e b i ToleAaanunT -
oyaaalild  f solnA AT
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m ymematalal | ot

*  M380NUATIUAIATILINTIAN 230 1 Uaznaudis Yad1iasiaudn 200 UM (YaAIMILERNIG 150 1N
TUANAINUAT 50 UIN) wazasIINisunTaantas 30 Un

o a A [
2) Tasaadnlszinnian/dgiais

Aol TR

*  MIBANUATIEIATILINIIAN 230 LN Usznauaas yjamﬂ"@sﬁuﬁu 200 U (MAAIMILAUNNG 150

VN INANATILAT 50 UIN) UazAsssuiiauniseanas 30 1n
ANSNLAY

E o 4 { <, & < o
* AU 3 NINYIAN W.A.2551 - 3 NINYIAN W.A.2553 yaaafidangasud 60 Dawld wazmia adudiu

q
v

\inanyaTu 60 1 a:‘lﬁ%’uﬁﬂ%ﬂﬁawﬂauﬁﬂﬂumnﬁmﬁmﬁuggamﬂq

3) UAsSLANwUsSTIANHNISan $nANE

i
(M) Shifwu Snewn | STUSENT
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o o [
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I e
v
| SRy
'm 39 | 2-oar PAsS [
o < & X o o A o ' a
e mMigandaItudmAIuINTIan 130 vinduly deznaudan yad1danIuedn 100 1N (yadinadung

100 11 LTeda310aT) wazansITuilonnseantiay 30 U INHIAITAINRINLAT (LRILATEANRI
NMIgINa)

A laaa1sUss NI uInIB

1) alaaa1sdszan 1 7n

14 | ONE DAY PASS

L4 S'Iﬂ'llﬁﬂﬂlﬂﬂ’]itau‘ﬂ']d 120 v

o Fiaunmemealn 1 9% TS neswnng) wazzuznig

2) alasansdszan 3

DAY PASS

*  TAV/YAFINIERING 230 1N
o Fiaunmemelu 3 9% LS neswinigg wazzuznig
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3olrR e

Enjoy Your Ride

30 Tui30-DAY PRSS

*  TA/YAAIMTERNY 1,000 LN
v a @ 1o @ o A
o Fiaunmeneln 30 % ldnasuwinned wazszeznig

(3) SzUVAWEY Airport Rail Link (A1ad@tihwn1snagsng)

Jayarialluasszuuswas Airport Rail Link

sTUuARAY  Airport Rail Link  ldmsuSnispudssalWwudnesnszninsvinenmasugissmnduag
NINNEAIUAT uARIR WS 2 s (3U1 2.3-14) Aa &1w Express  Line  uaz City Line lasany
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wadna Widuszuuida (Open System) TIUNDANUATHAIYINY (Multiple Issuer) Tuszuy sdﬁ\‘immmagﬂ

TNuazByaNIFABMT luﬂ'liwv@l%']iﬁ_m@w’ﬁl’n\lLL(§i§I$5$EI$ AIANTNN 2.5-1
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Features

1* Generation (1989) ITS
(Integrated Ticketing System)

2" Generation (2002) EIFS
(Enhanced Integrated Fare System)

3" Generation (2008) SeP
(Symphony for ePayment)

Business Model

Transit centric Single

application

Transit centric

Single application

- Multi-purpose stored value
card

- Multi applications (ERP, retail
loyalty schemes, carpark

e-Coupons, etc)

Participants Single Card Issuer, Multiple Single Card Issuer, Multiple Multiple Card Issuers, Multiple
transit operator transit operators service providers
Settlement Simple clearing house Transit clearing house Central clearing house meeting

financial standards

Business Rules

Hardcoded

Parameterised.
e.g. Discount schemes, Fare

bands, rebates, etc

Parameterised.
e.g. Discount schemes, Fare

bands, rebates, etc

e-Payment Ready

- Purse integrated with transit
Rules and updated by device

- Dependent on transit business

- Purse integrated with transit
rules and updated by device

- Dependent on transit business

- Separate Purse managed by
card application OS

- Purse is independent of transit

(low coercivity - high coercivity)

(memory) RF

rules rules business rules
Security - CRC checks - Security Key Management - SKMS - HSM, SAM, secured
- Security does not meet System (SKMS) - Software token
banking requirements security modules
- Security does not meet
banking requirements
Card media Magnetic stripe Contactless smart card Contactless smart card

(microprocessor based) NFC

Card supplier

Multiple suppliers

Single supplier

Multiple suppliers

for specific projects

Shelf (COTS), e.g. database

Communications | Proprietary Proprietary Open
protocol
Standards Proprietary Proprietary Open
Components Software components are built Use few Commercial Off The Use many COTS - LDAP,

application server, message

queue

A: Singapore's e-Payment System, MSI
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Issuer Bank
(Citibank)

Card Manager
(EZ-Link)

Transit Acquirer
Master Load Agent
Transit Issuer
(Transit Link)

Transit Operator
(SBST)

Transit Operator
(SMRT)

A Singapore's e-Payment System, MSI

H o A < a ¢
zﬂ‘ﬁ 2.5-3 ;51]Lmumimm%misznnm’aiw‘luizﬂzusnwaaﬂ‘szmﬂmﬂfﬂs

Back-End Clearing House Device Manager
(operated by EZL)
Tier 5
Bus Acquirer Rail Acquirer Non-Transit
Tier 4 (operated by TL) (operated by TL) Acquirer
SBST B/ \ SKG/PGL [ BPLRT
us SMRT Bus SBST NEL Rail SMRT
Operator Central Operator Central A
Operator Central NS-EW Rail Operator |/
Computer Computer
Tier 3 -I- I Computer Central Computer
[ SKG/PGL BPLRT
Depot Computer Depot Computer NEL NS-EW
. System System B Station Computer Station Computer
Tier 2 1_ I I ‘l‘
Station Equipment Station Equipment
SBBS'II'EOn_-Boart: ZMR-II-E OrE-Boar? (Fare Gates & (Fare Gates &
Tier 1 us Equipmen us Equipmen Ticketing Machines) Ticketing Machines)

AN: Singapore's e-Payment System, MSI
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Tuszazdaan Wadsed w.a.2550 T minamanszuudauuy Closed Multipurpose System wuuKaantasMe
\die (Single Issuer) iluszuuiila (Open System) lasiduuungoanyasnaiuay (Multiple Issuer) Tapszunlwaiit
sunIndyaantas (Card Manager) lé 4 318 ;ﬁJLL‘uumﬁGhLﬁumiﬁ?zuquiau1u5zuu1%ﬂmaaﬂi:mﬂﬁdﬂiﬂf
mmsmmm@”@gﬂﬁ 255

lusznulassasnsiuguszuudatiua lagssaalul@uesszuy Symphony for ePayment (SeP) luszuulna
sanInuaad ldaszUn 2.5-6

Issuer Bank
Issuer Bank Issuer Bank Issuer Bank
(Citibank)
Card Manager Card Manager Card Manager Card Manager
(EZ-Link) (NETS) (Telco-NFC) (...)
Transit Acquirer, Master Load Agent,
Transit Issuer (Transit Link)
I |
Transit Operator/ Load Agent Transit Operator/ Load Agent
(SMRT) (SBST)

‘ﬁlmz Singapore's e-Payment System, MSI
1 o a S 1 a 6
zﬂ‘ﬁ 2.5-5 31]LLfIJ‘iJﬂ’liGl’lL%%ﬂ’liizﬂﬂ(ﬂ'ﬁ%ﬂ%ixﬂUslﬁal‘ila\‘l‘i.liuﬂﬂﬂ\‘lﬂ‘[ﬂi

SeP SYSTEM ARCHITECTURE

Back-End Clearing Back-End Clearing
House 1 House 2
(operated by EZL) (operated by others)

Transit Acquirer
(operated by TL)

SBST Bus & Rail
Central Computer

SMRT Bus & Rail
Central Computer

Bus Depot Rail Station Bus Depot Rail Station
Computers Computers Computers Computers
Tier 2 I { I I
Fare Gates & Fare Gates &
On-board Bus Ticketing On-Board Bus Ticketing
Equipment . Equipment .
Tier 1 Machines Machines

A Singapore's e-Payment System, MSI
A ¥ 4” s =3 1 (% wa 1
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iagamﬂ%mulm:uulmiﬁ QB (QB Pte Ltd.) Lﬂuqﬂ”nmamTaQamﬂ‘*ﬁmuluﬁmgiﬁaﬁuﬁleisl,"ﬁi:uwuﬁ{l
(Non-Transit Acquirer) &% Transit Link Lﬂu;‘iﬁ'smamj”aQamﬂ’ﬁ”\i']ulu@ﬁm:uumudammmmmim: (Transit
Acquirer) %GQ‘S’JU?’J&J‘IT@JHN (Acquirer) ﬁ]:ﬁﬂ%ﬁﬂﬁﬁﬁ;ﬂ%QamﬂfmwﬁmamLLa:ﬂi:ﬁnﬂiagavlﬂﬂ’a;jaanﬁm
(Card Manager) @39 Tuszuuaasan ugesléidu Transaction Flow szuulnaaasdsznedionlds 61”03‘1J‘F'1' 2.5-7

Transaction Flow for SeP

Non-Transit Acquirer CARD MANAGER 1

EZ-Link
QB EZ-Link

« Clear transactions from
,\‘ acquirers and settles with
Transit Acquirer EZ-Link issuer

1
y; Transitlink 4

. Receives transactions

LL T

]
1
1
N
EZ-Link, NETS, Singtel, 1 I CARD MANAGER 2
from operators and mask : 1
]
TL (STT, Passes) transit information before '. :
’ 1 H
sending to other Card |‘ Singtel
Manager I‘ 1
« Clear transit revenue M CARD MANAGER 3
between operators
Legend « Maintain transit
::> Transactions parameters Open Protocol for other

issuers

AN: Singapore's e-Payment System, MSI|

;sﬂv”'i 2.5-7 Transaction Flow szuulvaizasdszinagdealyls

2.6 GEsl)

mﬂIuIaﬁ@l":’ﬂ@]Umsu‘imﬂummmsmzﬁlﬁﬁuaQIWJYT'%VM fanwasiuandonwllamuszauenuiianinuas
LwﬂIuIaﬁﬁLL@ia:ﬂizmﬂﬁ']mUi:qn@‘W Tagonautiseanldidunarsdszian da arlasarsnszany
(Paper Ticket) GIJ’JIQEla’liLLi_l‘]_l‘lJymLm‘LlLL&imﬁﬂ (Magnetic Strip Card) msalﬂﬂaﬂiaLﬁﬂﬂSaﬁﬂﬁ (Electronic Ticket:
E-Ticket) a1 lagansuuuauninanianse1inss 9838z LU UAUNE (Contacted  Smart  Card) anlaganslasls
TnsAnriinfaudl (Pay by Phone) salagasuuuinsonylasasseaios 13aua (Single Journey Token) Tapazdl
manawmshanlgundusau

nnmsansssawailtinelunislsiasesasoslunais 9 Uszing nuinnsldiaseaasezuunlSauKE
Uszndad e lagsunssdanuazainlaaansuinnin NsITUAT0RSULLUUSNEE 130 UATLDULNIAEN
R e o - ve o ¥ e e o o e o
asnu ulatudefisunisliasdaniozuny Saudrnnidvdmduiay laonslduasdaaiozunylisudaly
aatszmandinunuin msgudumildiasasasszunulssudaaiwlng IdiSuanszuuands (Transit) faw
=] ' a A A 9 ' . £ ' o v A v o A ° o
udrsenelugraneduililiszuuauss (Non-Transit) lasdaldurasiasaraiozuun ligudanmunzaudmy

o

FLUUUUFS A
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S yvesszuus lagassaasuzuunliauialuanstssinain woinrewd w.a.2540 diasunuwsimanle
sruvussntaTwialy wasanie (nma a’jﬂ:u uazdadnd Lﬂuﬂa;uﬂs:l,ml,l,inﬁ"l,@mwms:uuu"’mé’m’%u:uﬂ%
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ANUFEAINELEAH MshTassaasosuuyisaudanlTlussunaasiumemsnastin § 2wy feuuy

AHLANIN (Memory) LazhialseuIana (Microprocessor)

TuszULULY Memory Card saulnajazldinalulafuuy Mifare (Phillips, NXP) uaz C.Ticket (ASK, §93z81%150)
3893UT2UU Microprocessor  WUU Calypso  b@luauwIag)  STULLUU Mifare  aglgnuunn %qluﬂzqﬁu
ﬁmﬂ%@mag}ﬂs:mm 400 @ wly uazdszanm Sesas 96 ﬁ]:aglm:umuaamamu FIULUL C.Ticket
axlimalfuszunm Sonas 4 wazazagluszunidng lunae g lasams Tuwmuedl C.Ticket vzdidszfnsaiwen
ﬁﬂﬁmﬂfmu‘tuﬂ%ﬁgﬁm:L’%&Jaﬂaa Mifare/Memory 5aiilufifiuu uazasesnaa Memory Card idugrulwajdl
Tassmslwa 9 Aldvassaasozuuy Mifare  vialan insziitasanninaivas Mifare  azénindasuuy

Microprocessor Card

luguva9insaaasuzuuy Microprocessor Card  azlfinaluladwan 5 uuudsnu fia  UATUWUU Felica
(SONY), Calypso (Open Smartcard, walm lasu3sn STMicro Electronic), Mifare (Phillips), Smart Venus
(ERG) uaz NFC (Phillips + SONY) 1i@s89@a382uuy Microprocessor Card ﬁI*’fﬁ"ayj'a:ﬁﬂnmm 113 awly,
Felica vzflauldouunnign dszunas 71 dulu Ssfaidu Souas 64 289119940 Felica wiliuinnlugyu
da9nd warfalls SesulngjUszimalunnuiafoazld Microprocessor  UTZULUUFI §7% Calypso 98]
glFauilanidududy 2 Gefidszunm 25 duly Gesrulngazldludsmanauylsy Goluamaniins
Uszinn Calypso  aziinislinudeundrannludszineanguylayl Savszinadne g Aueusvlumaluladit
Tuwmuedl Mifare Microprocessor Card dim3ldamiadszanm 11 dwly Safafiouniv 400 dwluluwwuy

Memory a8 Mifare Microprocessor Card ayﬂué’u@”u 3 YBILATUUL Microprocessor NIRUG

lanasulugas 10 Dfiruanilasinnsedng g Afsatuszuususinaswialantszanm 600 nirlasinislu 40
Uszine vadsznaluniviaide ol mAnainin uazluain (@ayad w.a. 2549) drulnglulasiniadneg
217 Memory Card \usaulnal (Uszanm Savas 77) anvasrsnue 500 suwlurialan ludszmaunuiaidy
auﬂuﬂszmﬂﬁﬁmsw%@Lﬁu‘[waai:uuéﬁ:@s’mmﬂﬁq@ dulngjazldszuy Felica (SONY) tunan laslannz
n’jaju gond wazdealus iudu agrelsfinudeszuy Felica (SONY) laduutsnanatszunm sauas 90
lulaife  §uLATWUY Calypso azLﬁuizuw5ﬂﬁ1°ﬁﬂ°u1uﬂ§juﬂi:Lﬂﬂquﬂ LLE\I:U”@?W&G%Nﬂﬁi‘lﬂuﬂﬁjwﬂi:mﬁ

MARaLNITIININNAIZTULUL Mifare drwlutszinaaiusni dlassnisensaaldainin

NENUNLNIBNMIANBI M IFURBINUIZULAITIN 2-52 AMP Consultants Ltd. / AMP Development Ltd./
M3I069 UAENMIIAMIGUENTLIMTIANM TN o'le AMR. Asia Co.,Ltd. / G-Soft Co.,Ltd. / PlanPro Corp.,Ltd.



lasamsfinm Nzl o5 UL 5N AS NN TLABN WAL T UL YBFINIATH AUNNUULEU LA U BINTVREILALATIAT

Lm:mﬁz"ﬂw?gmyfmm?mﬁz"ﬂmﬁw"lﬂ” NIENTHAUWIAY

afty Uasdaaiozaziinnasgu ana awisndamgunant e NNHHAARAIETIY Tunanfimanzas wasgnlu
mi&miaﬁ'amsmummﬂﬁﬂmﬂmmgm Lm'mmgmm"ﬁmmﬁmﬁ’uéﬁummﬁaaﬂﬁ’mm:msﬁuﬁa
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IsofEC 18092 Liifianauandasetszansmnlumstadefiomsatnafituian) uriisiudadssanias
aanwiu Type @19¢ 15 Type A, Type B uazType C
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