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ot

2

Magnetic datagE &40 =0IJ| ?Iof A= BtE Al Read head?2t Magnetic datag& A =01J| oAM=
BtE Al Read head®t Magnetic mediumZtel &UXN0 2= ER2 =2 ofH = L.
DataE H=06t)| foiA dXAs2= =28HO0IIF Blockl BHNENA OIFHX =X E= SLUHAM 0IF
o K= AsS ZXotI| ?otH E&E Bite 20/ L0t0F otMH, 0IE It Data= Decoding 3l 22
Clock speed& otJ| ?lotH AtEEl= Z& 2| Leading zeroF Gl JIS & H = Ch.

=

Clock speeddt ZH T H clock2 ItEJ} =0t HSsolAM =2 &ICH

]

oli

0

Ny X
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3. 7IE9] ERQ SdlA, =d|& AX (A=) I

(5) PET JIE (M| EHEIIE)

S L2H Ol ME QI PolyEthylene Telepthalate i 2 0l Magnetic MediaE & ME 0l =X ot1), Thermal
S22 TLGIH, D22 E2 Itz ThermalHE B IS HHO 0IS0ILE, €M S ERUIOIEIE
FIFEStY ,SAI0 CIOIEIE X101 AIDIHLE CIOIELS] BHIS0] JALH A2 MZ2 OIOIEtZ BHH
N & = ULHL

Datall Encoding2 Reading&al2 XU ItE 2 =& 6L,

4% 5 (UV-Top) % 2 (UV-Top) 4
WRA(UV=Anchor) M EE UV Anchory
21534 =) GLE B
OF 2 Thermal 5 %) £ H 5 White)
Thermal 2 Magnetic 3
&3 Z{SILVER) Anchor &
Magnetic & Base Film .21% 0.03 mm
Anchor 35 Anchor 5
Base Film Thermal 3
Anchor 5 OF 5 (Thermal B 3y
S E F =S GHE BT =y
8 S (UY-Anchor) BE S (UV-Anchor)
W SUY-Top) KRS (UV-Top)
SILVER #}= WHITE #}=
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(6) ICItE (HFEA! ILE)
JtEll= 854 JtE 2AN HIESA JtE 24 =
CH Xelot=Uol et 220 854 JtEs= It 2H2220
N Bt MZEIIEt=E AEotI|0F L S2AE IEN &=
S st deldl, 0l CoBLl 21U = AR M A2 CIHl H O
HEACZE Z2lT 0 AFE &I D& &Lt

c2 C6

C3 [or}

Ol A=, Ol 2= AEHHOIA ALOIO =

in
AE et 842 HAE U2 M

C1: VCC(H S =2T C5: GND({&Al)
C2: RST(2IMM =) C6: VPP

C3: CLK(2=IAl 5 CT: io(gi1=5)
C4: Reserved CB: Reserved

General Chip Structure

L 140 and Securit
SENSOrs
smart card

CPU
_ 8 Bit

BLUS |

IC Chip

RAM Crypto
QSEABMte :350 ! Coprocassnr
i |E|yte | 540 Bit

o
JA
e

L
=

_?_
2D 2 ol COB(Chip On Board)e

oo

X =
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3. 7IE9] ERQ SdlA, =d|& AX (A=) I

(6) ICILE (BH=EA! JtE)

Ol Contact® & microcircuittll 2ol 2/ F22t2 S&I= stLt.
ICItE X E LIEIUI =0, Vec2t GND=E 5V &2 3Ve M3 S22 ®loll 20112, RST= SHE IO
e [l =DI3HE et RESETASE IIEN &2 JtE el EEPROMOI GIOIEIHE MO €

%

»
0x

F

il
ol
K
<
5
o)
rr
N

€ CLKE WE9 CPUE sot)| /st SO1dE2 M0|1, I/0= 28 HAHIQ B0l = 229 M0l Sl
|8t & X0l 2 RFU(Reserved for Future use)= 0f =

COBLHEN Diect) 2= Bt M Chip0l /=0 1 etoll =M & Xl CPU2F COS(Chip Operation
A

System)0l LH&EE ROM, =2t HaZ ) & HE-E HASt=E RAM, 82 HE ¥ =3 2 = EEPROM ¥
Securityffl 2%t 32 S22 PHEN UL
Memory carde= CPUJI 8111 BtHO| CtE IS = RESET, CLOCK 220t 8l AT JU2H, 0I5 AMEE = O
Bl g4 HE2e 224 H2el2 IAH + of &ICH

[ — (@]

Smart ItE2+ H22| It

A CX 2= HZ2el o 2200

SH HIE2le As2 2728 HEN IECIIIIEE RdlAdes dHECZ2= MX| 2=
(m=] AH A

CHAION LHS JHE D22l E A8t Motk &= HI0IELY ICII=2 Chip MAtE0NA OIF 0 &ICH

Z Z= S0l N2l SSE fohA SH0ILD DATAIE £
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3. 7IE9] ERQ SdlA, =d|& AX (A=) I

L)

/7
L X4

(6) ICILE (BH=EA! JtE)

sled ol2el
DRAMZ IOl Et2l Read/WriteJt AtmE22 U222 S22 JIAUEs82 28 Y0l sHO0ICH
DRAMZ JtE0l HA&XI Sl S2tE2 ML, FSetitE0l D= RAM2Z AFZ S0, SRAMZ SHHl2l It U
& = JE0 AIZ0IL E M2 20| Hot= UIOIEHE M&ESt=0 AFE 8L,

Lot DRAMZ JHEJL ReaderOll & TAS [ ItE CHUHIM JISE= SH2 2, 2ot Salst ClAe!
=0 SRAMEO O A= C
ZZ20= dlEd 022 E RAM2Z M= 210H0] A+ &) UL,

Bl&d tlZ2e
HIEZA HRZele M0 MHHE B3RS HEE UWE0l 24X 2282 JtE2 HRES HZelJt
04 0101l off & =l Lt.

ROM2 Jt=0F 2HS0E M SAl0l, =2 US =AM 280 FZ20F M &0

BFEX 28 = PHOTOLITHOGRAOHIC MASKINGZE (I0ITH &toll Ot

Of, 22 0/S0l MASKED ROMOI2t 220, MASKED ROME CHAl +X
N0 R FR, HEZHAO 2 HFOZ (1 2 & UL
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3. 7IE9] ERQ SdlA, =d|& AX (A=) I

(7) IC3tE2 23 XA

A

IC CARDLHS| Micro—processorZ otH2 S22 SH | UH S2ote |”l5t= 22 M H COS(Chip
2

Operation System)0ll CHoH A GemplusAtel MPCOSE 2tetot A

no
O

GemplusAt2l MPCOS(Multi-application Payment Chip Operating System)2l 2 MHl= & AUz
Ct& et payment& O/SE EMot1) UL

MPCOS= ISO7816-42| Standardet GIOIEt +£2 BHE O, 12
O PCOSZ AME Jtsst 2 SEAAHEE ) REE
MPCOSItE= T=0Z2EZ0l 2IoH HIOIEIE =1 &2
(2t 115,200 Baud Ratell =S 0HAl IOIH 2= =
MPCOS2tE= It toil GIOIELE JHAIMH Ol I =2 2-level2l hierarchy & E JHEICEH

0l X2 &2= OtAEHINY (Master File)OIOd OFAEIIY 2 6300 DX EF(Element File)IH 1t
DF(Dedicated File)It2 2 Jt& = RULCH.

EFItZ =2 OIOIEIE JINH DFIIE S 2 EFItE S D822 T UL

JelE gt

—

= JHAlLD UALH, JIE

N

rol

UOH, T=12 ZZ2EZSE= AIEE == UL

SYMT )
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3. 7IE9] ERQ SdlA, =d|& AX (A=) I

MPCOS 2t&E°9| It
Ol Secret Code=&
o2 & UL,

=2 Secret Codell 2ol 2 ot=ICh.
E

fsc(Secret Code El ement File)Oll M& 0 U2 8HIOIEZ = 82 I| gt

OtAE THY (Master File) 0t Cl2 E2| It (Dedicated File)E2 SHH2| EfscY S JHE & ULH.
FAEF HOIL CleEel IS0 152 2 MAS2 accesse &= U= Permission=
4 0l = Access ConditionOlct 2 &L},

2t IS = 0lUpdate, Write, Read AC(Acess Condition)0l A2 KIIA A& E JIgts2 &S5

LI &= IS0l ALESE L

0 o

i
[
=
ol
rir

MPCOSE & JIXQ 253t REIES JIAILD U2H ASQIZ0|LE MAI|(Session Key)
Ol AFZ2EI, O] Session Keye 2= 2 S 3} Processingdfl AFES &I CF
St Session KeyJdl A1 &l ™ Secure messagingOlLF Sensitive command monitoring, 12l10 &S

SIE AE3d= Payment Commandss 0l AFES = LY.
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3. 7IE9] ERQ SdlA, =d|& AX (A=) I

(8) RF-IC JtE (HIE=A 3tE)

HEZ=AE IIE9| Chipt 218 Interface deviceAtO|0ll D& Ql M=0| MEMEOZ 0|20 KXIX &
1D FOE 0|20 S410| 0120 &ICH
Card® #2222 0.76mm - 3mm2 SHE HAstD= ISOIINER 21, HES Tocken (Keys,

badges,etc)2 &0 et 2 HEE Fotd JUC 2 IE9 JIs2 ¥=A IIEQ} So6t0

A

HIZEA IS = ofefel MY SH

=
u
Al
&l
i
o
m)

> dMR2Z2
IIED} Chipdt 328 SZtote gHalelJF ZeT o JAHLHActive Type), LAEZEH MAS 22 &
= Lk(Passive Type)dl et 2&JF =L,

IRUHA dEES B E= 2= AR A EF0 2ol FEENH ZSot= coil0l It= £0
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3. II1EQ EF%U EdH, =clH 71X (Al

S4lAcl

J=2FH S

F

ol
0J

-

3

J
Ul

<l
K
KT

ol

=10

[

=

o
IH

o)

0

Ba221cl(mm) OlA BtES ot 2201 R 20IC.

H Hel(m)

X 0O
- -

ol HRE &2 Hel(ecm)e 5l
e He0 AlEE= HIE

4
(2m 0] Al)

O

3

]
!

o1 el

2

et 20| Slot0] 25 &L U2H,

c

It

JtEESE 2Hilel ot LHE S UL

JI

Xl o

b

no

i

IUE IIES2 S4AIH2IIF 10em — 20ecm 0| 2 BatteryJt 8=

M, =UW0oA 2011

JtE 0l Ct.

» Read-only, Read—Write

i
il

5D

LEOI CCkek

(.

j

2 Read-Writeo

LE &

L
Read-onlyZIE= Xl AFEOILI =2

ot

ok

o)

0{0

=
1o

Ok
ol
)
o)
&

ok

ol
Hi

<0

(©2003 SYMTRA KOREA CO. LTD. All Rights Reserved  [30]



3. 7IE9] ERQ SdlA, =d|& AX (A=) I

> FIz=(Frequency)

JFEDJF MF14=(Low Frequency)dll & Sot=LUt, 1 F=1F==(High Frequency) 12l MicroWave (MV)dl

== 0I0lEl &&= =1} National radio—frequency9_l 720 2o Z2& =L,
CE=E 28 FOH0 9ol 80| =20 252 € &= AULC.
IIE= HOH StOICIE LW&EGID JACH, S22 LF= E2 852 [

(EngL% TicketingS) X0l H&dtD, X2 SHOIERF 20! 160km/hIt &
AL

Of A =Xl &=
22 MVIIEE AtESstlt.

[0

CIOIEtS] &2 19,200baudsVtAl €S &= AULY.
HI& =4l PASSIVE TYPES| ItEE B9 Transponderdt 2t XY < LH(Reading Area)dl A28 Reader= CHH|
LIE 22 Flt4=2 & & Transponderlfel 2 Gl N

E0H Power pulseS ZAMAIIIH O|ZEH MH= XA &
ol M&=Ch.
Reader0il 2|6 &M= Power pulses= &

ok 5 &0l Y Transponders= & &
M2 020 HEZH U= 11K DEE LAl

=
1212 OtHILIE ol Reader0il =4I, ol =(Decode)

=i
CtAl Reader= 212 22 8t O 2 Transponder 0l Block WriteE &L},
Oldet Lo HH=0| BF 0|8 XH, X222 &40 =& ™ Transponder= & & A EROF S CF. 1

SYM?
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3. 3150 ZRQ SN, =X TX DIA]

M & ZCc|IEUHI0IE
BHALES 45% + 3%
=2 2k 830mj/cm3
EE(EDAC L&) 4.11MB
DS 2.86MB
GIOIE 2¢€ MFM-RZ
Track Pitch 12.0Microns
Track Guide Witch 2.5Microns
AME Jtstt Edis 2.583Microns
Bit Size 2.25Microns
Bit pitch 5.0Microns
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3. 7IE9] ERQ SdlA, =d|& AX (A=) I

(9) 3=

ZOIEI AP CZ BZE | AEE 242 1980E &= £H OICH.

F22 & JtEE HEol= X2 Drexler Technology Corp.2l & =02l LASER CARDOIM, Drexler=
NIAH MBIl Laser card2l 20l dIAE JHXI LD UL,
19894 DrexlerAt= 222 CannonAl2t Z3tE & HM MZSMZ A2 HLS HALE
It=ol st #22 2H E=AZ(SO)0 ISO/IEC116942 SEEN UL, sS4 DELA (Drexler
European License Assocation)#2 0|2t Z &L,
o= UR=0 HEEY H2Z2edl 2+ H=e R0l ArE D=0, OXEed JIS0HAZ dolA

(Lasen& &S 0IE0tH HFXNZE JISotHLE #=6t0, HEEE0! = H6.6Mbyte(MstHS F 33

Cet 2tE= Ul dloI™ CHOI2E0 ol S0, &2 TOI2E(LED)&2 2 DeviceE MESHEZ

Meid, MJ|Dt JsotCt.

2 =2 OMRONIM &2 ZIoHe & S2t01E HM=gX= Two-light pickup (ReadingOl LEDZ =&
Cl= B LD= WritingOll A AICH LDS Ol 2 dIoIdel RL&t 0OlF0l JIeloted, O 20l i<
A2 XN&82=2 Focus = Ch= 240(C

SYMT ‘
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3. 7I1E9| EFQ SdlA, =dIH X (A=) I

Ol bit X2E=E St AIZIH H=0! spotlll M ELE IS =2 JIHE StLt.

B0 LO POWERJ Power2Z2 &0t spot AJIE 24 AlZ2+S SIt otE22 LD POWERIE Ui Z= &HE
otCt.

Ol2t 20| D& Density= IIES ZEHO| pitE EHR =0l AF=2SHCY.

ot ZIE0 UM ItE LetetE NS HELA S Linear recording? O, 0 A0 M= Digital dataJt
Linear X-Y formatOil 2o X & =ICt.

ZHH2 NZZ Track2 2 U0 &ICH 2 Track@ Data bitE &2 hole2l Linear array(pits)2 RN ULH.
2IIE= MBS ESASU JAUA 22 S0 GEA MAELH (O 9)

Lot ELZ2 8l £= NS Sector2 LE=01 &L IIEE AFEoI|0l A ZUHE 2 EsixzAa MESFA,

Ol 4 & XIblock,clock =210l MEZI O &CF.

m ]

' < Wafer >
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4. F1=9 Mz X HEIIE

HOW'S THIS FOR
A START °©
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i

4. I1E9| HIXE 2 M2J|= (HS e

Sl MNHBLZ E2| AFEE 1D Je= Ite= 0HAUE e, ICIE ,PETILE, HItE S22 JtEL
MH&E PVC(Poly Vinyl Chloride), PET(Poly Ethylene Terephthalate), Z29I2UHI0E,
ABS(Acrylonitrile Butadiene Styrene)S0l =2 AtE &l 10 UL

ZAJ|2 IIE= B0|2 2= RoLt B2 L AFSAl ThE0| Mol BX EctAE =0 SEGHA &

A0l AFZ0l et SE=MHOt s H8A s&et ItEJE gt= ABS 2H=0I L
N FE 22, PVCOl dlol S0l Zot) HEE0] Jtsott & =0

M= d=20t5, ZREJIE S22 E2| AAEE L ULH, =WHUAE
(-

2 EUHAJIEZ 0IE0| = &0 UL,
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&£ ABSS
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SCIOIEUI0IEE JIHE 25 2 HEH(150°C)01 E36H0H CD, 8 A&

&Il EL0| FHoL

Ql
=

A
o

10

ol
2
8]

oK

=
8l

_uu_
1)
oJ
n0

JI

0

()
W)

FATEIL, LHE

[
|

|
0’1 |

SYM

(©2003 SYMTRA KOREA CO. LTD. All Rights Reserved [37]




4. F1=9| HIZEE

oll o ) =)
I S ) ~
ki w0 & i =
" 5 o0 o)
. < < ol 1
= K- o R0 w
™  jof i ._nu 2
r Mo T
o —— =5 bl
R0 o S 3 _
=) il H ° tl
ol Mmoo <0 RI R
<0 0 W{ B R =
3 R w2 00
@) © o1 H %__'.._ o
. 2 o 5 O o
e o o 7 il
= o W %0
Kd < = = D _
= = ol ol
T ~ N o m =
D <] X0 ) o0 ol
c T ol m m
O w30 <l = 20
2 A ol u = -
O g o Ay
= — o [N oJ
O = 5 U i
) 00 Ok s X
= — 85 = HI
- - ™ 0
RO = Rl = i o
7 ol o Ul + 5 o
Kt Ul m ol W =
5 ™ o ol = S O
= ok 2 E o == Fg
R = TR R Oz
=T R ook M 2 EISY
Ki 0l g O X0 A o
=R o WK oyl )
_ [0 ORI mw s 0
o o o g 5 S
2R Ao 2 A A H W0 =
O o . Kz Mm@y og s
] o waxan Bx& Faw
o ™ot W MR T = oW 3ol R
O <&+ @ « ©)

J\

-

-
k.

M

v{

CAS

M E

SYM

(©2003 SYMTRA KOREA CO. LTD. All Rights Reserved [38]
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4. 1=9| HiZkSE 2 HEJlE (Al

(3) COB2l MIZE WA

@ Chip & A
Chip & H(EEPROM, 010132 Z2MHIAN S)0tA A

@ A0IH M= L HAE

® 0l Z&t
AoIHE EH

& 5tLES| ChipS M A BHCH,
SW*?Q"

o
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et ICIL=0 AFEEE & dEAll= s &2 AtetS 0ol 0k stlh
P ICIIE0 7 e &, E2H2, S4 Z2EZ, HdEs 7= U2 EE,
Tz )8 9, dole S99, 294 39, tlolgg
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(©2003 SYMTRA KOREA CO. LTD. All Rights Reserved  [43]




k.

-

(©2003 SYMTRA KOREA CO.LTD. All Rights Reserved  [44]

4. F1=9| HIZEE

S % 5 T = Hio M
T <0 ol S ok X0 Y-
o K U0 o1 i) ol (7))
ol Ol Ul kT o7
o |0 m Al KO M
X0 040 or i o
m = </ 0 H| s
i, 5] ) o
0 B U _ —
n ot gl ok @ o
S ) H o]
m._ H ) o < Kl
s X 00 — K o
= It ™ __wo, ol R
KD - = N
T R < T
= 0 kT op oK u
R o ~ A U
_ _ = Billl
o =N o Eile o
KO <| 0 R D .
{l RCRL PR = K
~wo Uy Koo o
m X R 0 ) R s 0
Ko o© S <In M U = !
il O i
=l ) s O = o0
o sm ' Uy aoa 20
U 30 Aﬂw_._ H ™ B oy ™
o R HGr M7 o a0
= :lE Ulo S Y Ko W -
) U B o = gr o) =
il m oL @mWm oo o i
K4 &<l m Tow g © o =
AL HSy N W .
B g o S < & 7 K K
sl < 2w SR .
m_ s Mo m ki o =
il of .__._ O _u_“_ _.7_ = 3y ._.mﬂ T ]
m ol ol — 27 oK = =
N [T Y = or R _ = o
S oo Haw o oug®ws g
P = - S
= © 3T Ll < ©w T O S
= dl ™ 5 o S I+ D S O




0. H Ot

HOW'S THIS FOR

A START ©
(1) 2 3tE2| 2ok Hlw
(2) 259 EF7Y =4
(3) &5 ¢NeIs Hiw
(4) 253 & =532 I

©2003 SYMTRA KOREA CO.,LTD. All Rights Reserved  [45] ‘ tvl
ONE CASH




-1
L | f
Lv

[46]

(©2003 SYMTRA KOREA CO.,LTD. All Rights Reserved

o = mooul = o A R e
._Hé_.__ = m Sk s mh O Y
%:l:.ﬂ K3 ) D J © ol s
ol 00 i ~ = ~ ] X
o O o gl m . o S
z 7 W 5 S T
W ul oll 0 R I =
0= MR owmy . A H R
oy M® o ouzE@ o opay M
- = o < ™ RO (e T Ao 0
o H K ANl goNa:D = O = i}
S M = R o} o= W =~
0 0- < S5 53 2 LI @&
nNms oy w4 zEog A
o3 1 = hild I._ﬁu_j:. - 1 =0
0ol LU ALy ) 5 U 2
G W o = ) oF o Qo =R 2l
L= 0 W = T oJ =
ol m ol 1T Y= o7 & R R
Rl 0N G KO oy - m: &3 o)
_|.|ﬂ_xI= ) =2 gl_._ﬂm < W H
W O w2 s/ g W
H & H Dk < 180 m =) % i) OF
T_-w Yy SHg wDTyw W
= o 2 = 4=z 2 = I il
SR TR A W oW
0~ oz oo WA Wog W gy
B — o3 o U 5] g4 5 l
R L IO T T . o kR
ol o & of 0l UM s Dy 3
o____d_wﬂﬁ,ﬂmgox;m.ﬂ_ﬂ__%waol,
:_O%MEIWQMEMHWOR_%M%
Eowzwﬂéﬁ%maﬂ%wg%ma
Bow SR = o Mooy oy mF G
JTT on&%m%mE_E:_owxgﬂ%o_amﬂﬂ
4r OI_M_?O_EEM_QE%i_______%__d%inx_ﬂ
| UMby ™ ymA SO s SU IR
— 9o|_L|WWu._x_oo|,E._mﬁm1§Aw_.n:m_uTm
ol JAaT S wWg Al ®g Ume oy
sz W ygoaTg PN DO
H os3¥nagumsrglzgys A
Sl Py o mms AN WR SO xR
I U R = T ST L
Hw ™8 s egZyuwagdp3s T ol
oy s ° T35 mm© @ x5 %0 of MM o M
w0 g s~ woosas x0 g 0
S ol f kMY N S S T W R U




0. H 2t (A=)

(1) 2t J1E9] E¥otMH Hlw
o Nels M/S ItE 22 ItE IC It Crypto It&
CPU + M2z
E el o3 Q x| 2
pE! OFYIE oA N2 + 2 CPU + OIl22] COPROCESSOR
NEEIERInEIES o WA= DES RSA
2ot A e ot =| ot SIES e 2%
_ _ ShONES T 2ot
S E===] INE=2= 1N - D=2 (o
JNE=JE)= 708 & 80E = 90E = 20008 &
2ot g F o, o R =c Lel
2210102 H|Y N caec iSOG S ol = M EIZ 0 A
X CHA _ O2C2 AI2Its, e
HS B015102 INE=IPIES ST AR =C PSPPI =S
S9H| =} = =T ES
© 2003 SYMTRA KOREA CO.,LTD. All Rights Reserved [47]




TNl 21 2 0l £=2o0 s g
DES 5681 € 64HIE b 20l AFE
Triple DES 11261 € 64HIE DESH HidH 22
IDEA 12841 E 64HIE DESO HidH 2
DESSl #igioz
New DES 12061 E 64HIE DESSOﬂl i
FEAL-N 64HIE 6481 E Q_EDEES[;;);“;S H$| o
REDOC |l 160H| £ 80HIE DESOI High & ot
LOCK191 64HIE 64HIE DES2H S A}
RC2, RC4 of & 64HIE DESOI High ot
SKIPJACK 80HIE - 22 0I=00A JHe

(©2003 SYMTRA KOREA CO.,LTD. All Rights Reserved

s>



Bl

RSA

DSA

o

A MEESZ2E=E MY 24

POHLIG-HEUMAN

st S5 25 HISH

FEIGE-FIAT-SHANIR

Zero—knowledge &3S gtA!

ELGAMAL

I WA B OHE

J¥
o
T

Aoz =X

Hash

Jl= 512~1024HIEE
T2 A

(©2003 SYMTRA KOREA CO.,LTD. All Rights Reserved

[49]

s>



7 = DES RSA n| Y
2DeE =3 =
ot =53] _u|°'a| 1 BIZ31, 2431 2t 10
(2331/253 sY) (gs3/=233| U8)
312l 20| 564 € 512HIE
el =& D=(40ms B 5) X = (DESELH 1,00081 = &)
N 12| 21019+ RSA A0l HIGH Z O DESZAI0H HI5H 312010t 201 QHXGHL
- AUEOR F ok D& AQl4 2ol YOl HL TN F ok
=== 8Kbyte 4Kbyte
IC Ot M Ot JHDESY Al 9| 3~48H)
=of AE IC &9 s =Y i ol It=9l olA2 BX CPUE RII6I2 2 ICAISl 30|t

HM IS S0l Bl Fet

(©2003 SYMTRA KOREA CO

.,LTD. All Rights Reserved  [50]




h |

J;—‘ DM’;;_’J—-{ o5z

(AU=3h

orssma A\ B ==#Ea

0
i

orsamat A\ B =zzaa

(©2003 SYMTRA KOREA CO.LTD. All Rights Reserved [51]




Kk

ol
00 =
m 0y

ol ™
=|_o T W
= T -
140 o
w0l w
3 W o
o A N —
w S = ™
= 5o
0 =< wmd ol
M R Ol
— N o=

HOW'S THIS FOR
A START °©

2

SYMT

(©2003 SYMTRA KOREA CO.LTD. All Rights Reserved [52]




b

Q
Lo
>.
02
x

A
10
10

s o F&E FXUE 6t UL
SZAEZCBAS BB DA0 HEH AAHS AGE JtE & OtOUE JtE AIEE IHE 15.4%2 4

&
AL 012 X2 UGt ULH

E = AHTNERY UNEE 28 U ICIHES =2 20003 £ 0l= 343EHIHO0I OI2 0 MIAHIE 22 '99¢
OI2F 2,763 BHOH0N OIS X222 =Eot UL, OtAIOHHIA L ICIHES] =0 2E06t0, '998 = 0il= 26.8%
£ XAlg A0l = ot RULCH

S MY B2 EW 0HOUE JtEJL ADE JIEZ SHI=E HO0IJIZ2, ICIHED &= 5~108 stz &
Jl=2 d&80l & 2=z 20/, dXtstH & e Xt HH0iAel ADE It AP 2 ADNE St &
g 0= 0O =2 AZE A=z d=CH

AOLE JtE AHHO JI=XH0l 24240 GtERIN, (HS2IAN0IE, AIAE Y S2 ANE JtE Jis=s 28
slottd Al E F=ole &322 20 =2l AL

FOHEZ 4IHEH =S=0HAM= &AstH Sl & XM0| SF&stdl, 0l JHE 1

HAOIME & = UM, 2d= Sotkl E= Hjeztel H=sHeiuk 0ls &

P U S22 &= lsetE dXAetH 2 Ol &0ICH

(©2003 SYMTRA KOREA CO.LTD. All Rights Reserved  [53]




Kt

00
LHO
{Hl

oK
o0
KJ
K0

LAEIE, REJIE, dABAHE

-

E

= 0l01 A0¢

& XS0l Al

OF

i

K0
)
Bl
ol

(0]

ol

ulo

no
R

00

<J

110

ok

o && Al JHE 2

HOF GHDI &

0

dl

NP

KI0
0

Il
ol

KI0
KN
=l

o@J|&:

=2 g0z ¢

Rr

U

0
()

E|
iof |

H
%0
)
ol

KIO

o

.A
ol
Ul

o

<
ol

Ul0

a)
KIO
Rr
X0

al
Kl

0fn
g

o
X0
Ol
lof

ol
<0
B0

OH

—_—

o]
o0

o
i

=
K0
760

o)

E
ol

10

Mr

ol
00

Tl
)
A

K

ol

oJ

I

ok

o
k.

SYM

[54]

(©2003 SYMTRA KOREA CO.,LTD. All Rights Reserved




ol Ul
=
~ 5 m e o0
- KD 2 8 5
5 R MW mﬁ mm oJ
I I | = -
__H._/o m r 5| ol M
i N -
_H_O o |@.._ DA
j L al 05
uo % " <0 2 O
= = 3 = O
10 RT = : =
3l = T 3 R ¥
| = w; _|
: = of K<k
ar " - fs ozt
& g = i ol = ol @
5 o ._.D_., w03 - K
_UO a = ok s = %
110 [0 o3 = W 3
ol gl = = =
K = : 57 fu:
S 00 ® S o my
K 5 il S =z o U
. o< o) T -
e Al & B Rl
o fa ¥d s ca
110 Tw S5 F = gay 0
: S = o 2 - H
4 = & - ¢ E
— = M el ¢ S ¥ )
~ .o & Ul ®a 3= i |
- 80 Ulo - ™ o O S =% :
oK H_M R g 9= ;
i )] | = S & ~ O b R
=] < RO % uj = > ¢ = % ___%___
- o7 < : _
2 a7 9552 T
- > = uw D = I
% ol ﬂ = ! m oD_ % Fi_m i w_m
N O 5 J : ]
< w5t EEEEFT I
«© am_wh xsjnomOﬁH__qT <
< W WUl &8 T P2z U
= 140 B s 3 s 58 I
=z o A_Em_wa_@wwa :_u
o W %u@swowem :
N A____Guwmeol__ra :
. om0k X o4 0
A

\Jﬂ

-

L |
A

CASH

INE

SYM

O CHOHO =24

A2

o)
©2003 S
YMTRA K
OREA CO.,LTD. All Rights Reserved [
55]

A STH AIESO

s
=LHOIA L O|0] Z2& S0l /}ALCt




Kt

00
LHO
{Hl

oK
o0
KJ
K0

l0

C,8EJIE, DEEZ JIE

ot

OH

,

OH

J

=]

ulo

=UWHIAE A= & B2 HASE

AZ M -
DAL

&

>

o

D
00

Ju
o3
B

10

<N
ol
=30
00
ok

m0

]

i
_uu_
5
Bl

o[
o]

FO & 5t

1o
00

J|IE 0

cCto
[y —)

ICatE

=70 o
[

F)

At

e SE0M Y SR8 X2 ANE JtE=

FA ItE2] At

110
nl
~J

E

t

0l A

A0t A 0ICH

=1 =
|oH_é! 2

PN
[

| M2 H3}

wor

8

i
—

At3l

Ol HIERIZE Soll & AIH Dt

OlAl 2 2 0ICH

ILEE =

o

St
=S

ALIA

>
0’1
Lv

SYM

[56]

(©2003 SYMTRA KOREA CO.,LTD. All Rights Reserved




H 00 o)
4o ) 00
% ol ot 4
— @0 < _
. Mﬁ S
o <. &
Q mﬂ o 5 o
s o o A0 U0
S 30 < 2
e =g = <
B s B 7 5 o
i Bey gt
Y Z : ;
— w o_e .}.A 0 )
n 2en =9 ]
_UO ol o ol W
= w
LHo Saay T m
& SR - N
< o R Mﬁ T m
Kk ERLE 5 o %
3RS o O :
ﬂu_ o o x|o = of .@
, TR o m
a or o ~ L A.
_UO o) &3 ™ s ;
LHO THET wo L.,
o E 0 ol w
AE =i ¥ K. =) o_o ._,No A
— - _A_n _A; S n 0 %
1/ =T 2 :a_ﬁ _ﬂ e
- T = o W W_ 3 m
oK =W s = ol & w
= = @ o o 5 & %
5 ==t S 5 - |
<J CRE , |
: ; T < 11 M=)
KO0 N T HM W o m.__ =S 0
0 AR ) ) - °
. I D_ S m 0 ;
) < (o o o= R ©
sl 3 2 52 T3 b "
: s W 2 o o ol .
HA/ = . _._._|_ % S < Kk
- > % o W o =
v = S =
nZzs5 K 0
< D X - i
X0 0] <0
<700




>
L |

i =
o = Al <l
(@) —
h _JH_ __O = _.Aﬁ w )
< = il - =] -
ol - = ol ol Ul
oow s . = (7,
i = = m oo S
vos B 3230 :
m [ E < © =
non T T
4ar <l -t o n =< ol RORJ I
o i) i = =™ Ir s =
= = e S = ) w s
St - = — A | mn - s
o o ol - o i)
0 ° I R0 o z 3 o =
00 = = _ Xz =2 0 " .
_.___ o " IF o o = @z oW <] B
O ) E._o ol E 3 Hm,_.ro DU 0 L,
ﬂ_ urr ol - ) ol W 3 W Ul =
o il o 00 = I O @ J M g
—A_.._ = - hdad =) o = T Oy D w
= 7 - 0 W F g S 2
00 X0 0l = ‘" = <+ R 0K z
LH0 ur wlM = = d = W :
y a8 2 w Eawdm Y n g
== D_._: = Ol._ - Dl KO 5 o“_ o 30 O
— - U X m _ __oo 0 m M_. Ilm <
~ Do g = ok %) 90 ATwo_ : 2
- s & 3 o o) w I o3 o ™ Z
oK 5 & M 5 s = K 5l 5 m
ke 00 W R © m ol M g o U0 oy .xrm XL w
0 3 oo m;gﬁ@;A@w@ .
KJ m_LE 0 &S OW maol,oﬂﬂM oy R S
- = _D__mo& %@Dmamo__omwm ®
K0 ax) o = o J B ﬁ M OB {K % = O
Ol #3. ﬁ_i;;_wié
. = ur o3 W tH ol zp = 40 o3 [ S K0
S| 3 %m:____r.é:i mu;__ma%é ur
@ olucﬂﬁiu:44o_x+|
1 5 KU o3 ro_zoAiE@@oT
1 [ uir TR S B o = %) ol
Ho o) 0l H T L = oF I = m: a1 o
=) w < o S = O 20l N )
) TRRCEE = 5 =z O mw =z w <q
N ! K =
Y _D.Ah W o Uuw Uk oy K .DTrAm_ < o) 0 mﬂ_u o -
O H o i = 0 = or g = I U
W = o W 8 - 5
1 K A W a1 B0 o
i A4 = 30 ©
S 4+ T =
_IA




Kt

00
LHO
{Hl

oK
o0
KJ
K0

200 2 1A A

i
[

gk stCt

J

10

M
A

IH

of A

& 0101 JISsoi== ¢ "l

St
>

ME=2 3JI, =01, €0 20

BE=

Ol Al2tol Zel

i
—

Ol AtEXHIH A& ot

10

0o
Rr

K

J
9
3
R0
o
Un

Ol= St

= MLt O
Xet M22 MSol t

AH S}
o =2

IRl At

i
—

S0 =, =210

|
=

[0

—_

)
oll

0l
040
ol

20

—_

-
Kl
)

GK

0l
<l

oJ

-

al

.

al

5 A=

H

1o

ujo
o
KU
E)

-

oJ
aJ

o2
E
il
RO

oJ
i
)

<J
0

<l

T

oJ

-

al

-

al

-
1o

ULt

IH OHSR %2 FR(False Rejection) 1t FA(False Acception)E JHAl 1

o

Jl=0lCt.

0]

FAIAEIOA Ot RS
OlLE JIEt =371

al,

JIJ
W

Al

210lct 2

o

)
J

un

20l A el

b

S
=/

Ot0te= Ch

HANSE SRS 2TS ALK 012D AUCH

Of

ol

AAE0 dlo

=
ju—

Ct
g

A2l A

Ol AIAESS

A HIDt &

ot

Gl

0l
<r

ol
X0

>
0’1
Lv

SYM

[59]

(©2003 SYMTRA KOREA CO.,LTD. All Rights Reserved




Kt

00
LHO
{Hl

oK
o0
KJ
K0

OHEH Ol

A=0l, GemplusAt=

i0J

I
OF

0l
<l

ol

(]

—t

oJ

10

Iz
KD

Ol
i)l

-

10
i

P19 0lLZd CIAZEdol

SHC}.

I

=

g

DI UNPY

=

tel = O0I0IKIE M2 0ot=s), SUHE

=]
= McCorquodalel A & JH

GIOIEH

&l

OI0IAl &= 20 ==l ottH, Ol ID

b

—/

S

JtE0l CIXE
E‘:I
INES

OtE
UINIDREV)=
JIEF 2 A

A
At

fIol EE AHI AIE AL

ol

N 2 X
= /|

| S AFEEXILE 0181, AL

At2l

10
uir

o]

o R4

KI0
ol

I

FALE OH

110

010

RAg

-

|
A

A5H

SYM

(©2003 SYMTRA KOREA CO.LTD. All Rights Reserved  [60]




k.

»
L | |

© 200
3 SYMT
RA KOR
EA
CO.,LTD. All Rights R
eserved
[61]

oo
s T ! T _
oKk = i 5% B 500
Lo W ) o X =
0 2o =) o =2 oo g
= RO O = sy ol - e
O|r.7w._ ) oll :¢A|== s
aﬁ_mlM__ch o6 O "o
m o 2= s W ou W]
Ur@%_ﬂoa LA = 0] LU=
no==2 4 W R o0
— A T o X o = 3
4dr EE_%O_E b = I 5 T
= Wﬂoln& al o O o
— ol ~ U = s M <) U
00 %_u___,;C > 0 S =
P S w= T W o® TS
1H0 o — U il = o S
ol c N 5 ¥z ° a
U E w2 e Bl &
—A_.._ |_u_./|a.|__.|A = —_— ni X
I = 35 R R
S z W o = 55 AR
s =257 SR =
0| = o <l 5~ U w
o’ wctmwr ol =_o=_ o ©
Wol = 3320 P -
{4 =0 nra% o u &  OF
w3 .w@mbfuuﬁ U= a2
~| 3 %|E|m A
= b %Ewwgn_w__wé L H R 5
L m_MW;M_Pu , X NEOM
= O ngamw::.ww % o= o
== 0l %Wl|m__oul|_l_,|ﬂ_m_. m._A.oFm
%] Rl 5 = o ™ o S © ™ oll ol =0
- I @ o @AY 8z T 2 o
RO| 3 %__Hooljmg}mgm S S
=| = $ﬂ2&5§ﬂl& o
. > ._Nom_._.__ oll WIM S o o] o O
© ar w Rz U Io______rrﬁ O
- ngma___wATAgo_ NS o
b a.__.__.l a@xoplﬂ%a_.,_.m
~ 4_OH__d|m_m_=__+a£I__+o =
- &Er_uo%%_,_.iﬁ&atj
Wm__Jo. i mﬁlﬁmlm% o
HEBE_E 10 ___HO:I__O 20t
OWW|FOmﬂO_EE._._M._M
ogm_4mo_a+
jA_.:.rl__o._
ol ™
010




| A8 JHERO| Ol XAl &0 RUAIEE

OF&! Xl = 0|0l A =
ealMed Corp.= B& 0 238t GemplusAtet & el =

ol ==Kk 2a FH el

el
[
y
4
D
10
>
=
m
U
n
>..

ct 5= ol H=82= LhA D UL
Ol €2 S IC ItEQ ZZMED}L =) M= RUME %%, st S0l 0l8&= 2
SZHE 0|20 =2 SUH M2 &3tI] A

JUCH, SAAHEC=Z K] JHAl 2 E=HEDF AL ) U

OtO
I
0
SE
=
Z=
Jm
N
_>_
0|ﬂ
2
e
_\3
9
0t
Qj

Ol0l =E0M=E &A Aget SHI Soll=<0] 240 22l ESEU2H, AO0HE
UM ECIOE AIFole 8=s501 £E2 =210 &0 (U, MAIAHDE OtAIOF& = 010]

AMAO dHXSE22 ==06+10 UL

Lot AQE JIE0 22 U E SEE0HUA AFESE LD JN It s8d M Y

Ol=52t =IO RULCH,

(©2003 SYMTRA KOREA CO.LTD. All Rights Reserved  [62]




OlGi et Jt== BIXHUIA =&ot= Atdt JtESH OtAH JEAMOA =& 6= MultosIt=2] XAl 1
S0/ =250 UCH

(@)
AMEPIEXXN OS2 A ZHES0Icts 2 EE 22 WMSEBEA Xt JIgte] ADESEIE A

HA 90| S0 F=&86t= 8tH, HEA X AQIEJIE M=oz JeE E4 29 M AH DI
AHIPIESB O B HUIN A /[ 2E =00l Sol HetotChl =&ot0 UL
|2l EMV(Euro pay, Mastercard, VISA)#=2 £ SETS0| 29 AAEN A 2U ST E=2X01 0O

=

Cot Sl 20O £2H BREL 28 SHAME A0 D0 N2HOIX 2D YKL Y22
S E M DLEN TUS AEMN0F S A O POICH ICIHT AU NI ZH Fotol 2 (S
2D 220020 L0 QAR =L

(©2003 SYMTRA KOREA CO.LTD. All Rights Reserved  [63]




