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Abstract

As cars are getting popular, the heavy traffic causes serious
problems like air pollution and car accident. Especially, present
tollgate system forces to stop the cars in front of toll booth to pay
toll fees, and makes the heavy traffic go from bad to worse.
Therefore the advanced countries have been preparing for the
Intelligent Transport System(ITS) since 1990s.

ITS represent the next step in the evolution of the nation’s entire
transportation system. As information technologies and advances in
electronics continue to revolutionize all aspects of our modern-day
world, from our homes and offices to our schools and even our
recreation, they are also being applied to our transportation network.
These technologies include the latest in computers, electronics,
communications and safety systems.

The ITS system consists of 5 sections - Advanced Traffic
Management System(ATMS), Advanced Public Transportation
System(APTS), Commercial Vehicle Operations(CVO), Advanced
Vehicle and Highway System(AVHS) and Advanced Travel
Information System(ATIS), and the Electronic Toll Collection(ETC)
service 1s a part of the ATMS. Using the ETC Service it can make
possible to charge a vehicle for driving pass a specific toll booth
electronically, without the vehicle even having to slow down.

Current ETC system consists of the Road Side Equipment(RSE),
the On Board Equipment(OBE), the smart card and the card reader.

The smart card and card reader used to collect toll fees electronically



have a serious problem which it dose not have a standard for the
ETC system.

Therefore, in this thesis, instead of existing system the ETC
system using mobile phone is designed and implemented to collect
toll fees efficiently, which includes the Interface Module for the
ETC(IME) to connect between a mobile phone and the OBE, a mobile
phone to send the information of toll fees and the OBE to
communicate with the RSE of roadway in the vehicle. The primary
focus of this system is the IME functions and a protocol to assist of
the existing mobile phone and the OBE.

This system 1is initialized between the OBE and a mobile phone via
the IME when the OBE and a mobile phone connect to the IME has
a function for initialization between the OBE and a mobile phone.
The IME has lots of other functions which are authentication function
to use approval process of toll fees for mobile phone, read and write
function in the EEPROM for logs and other functions. For these
functions this paper suggested the protocol and procedure for the
ETC service.

Also, the IME is designed to be able to support the ETC service in
the environment of Telematics being developed behind the steering
wheel and, more recently, on the wireless handset as the next
generation of communications technology for the vehicle.

The ETC system using a mobile phone supports efficient ETC
system including convenient approval process for toll fees, user
friendly interface and non-expensive development environment, and

can join with other economical industry like car in the Telematics.
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A48 ETCE #13 o]~ s A

41 IME®] Z 84

Folo devie s Auze] ol FHENS GPS /&L 0§
ol AFeARY SABE/ T AgA FH AEHA WEA 2
o &AL Fuaid FHL Fol gouh AAHoR Wi 583

ol aAH g522 98 dgolE Aulsaz #Haloe] Ropxi 9lon E

A TH48].
2 A E dd glo] 10w EACEE THTH FA das

Ao RE9] du ZAE Ast] ST FoiEe AT VT
=3 OBE®] dHE &ty A% =73 7w
OBES} frdi= it 41 7%

OBE=® 7B W& g dHolHE wEge A4stay 48 HelgHE



O B HolH WL FUE WAP Avjel 477 slste] Fu)
Zow 33 HolgE A%se %

O A AYAEC] ARFAE AAse] W] g B 9
el A2 AT WH A 7%

O OBEZ} FHES Aol@ & U=% Agste 33 A9 /%5

O F4 AHelA dHolHE9 T AEs A% dast 3 553 V)T

o
=
rhd
o
o
o,
Fo
all
i

A Ao 7]Eo AntE 7l=el =gy
o 92 FHEH IMEE Fdto] tAsA du. $4 ESANESE §

]_

ol

#3t7] Aol FoEH IME, OBE7F Aoz A4y d2d d44%

FUEY 2715 IMEZ} FUE UEE AS908 2AF02A f
AT FHE WE} 209 JE(FUEe] dAH Y= %) 54

‘ﬁ.
A A ITS Al=ga #Agle] dd WA=z FHEe] 7A= 55

& ®ato] 27187k FAHE Aol
43.1 %=7]3}

IME< %ol 21714

=
)
dlo
offt
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o
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- FOUE A 3
-~ OBEZ Ful& 4n 9%

(1) OBE Ef =<l
IMEd] o] ¢17k¥ o] OBEY AHE &dsts F2oltt,

R

1) IME°l A OBE®l] Al OBE_Status.request(0xAl) HlA| A& $wo] S
w 7pA] F=71H o2 AL Bt

<E 4-1>& %7132 95te] IMEA A OBEZ HuU+= dolg EW

o
A=

<3 4-1> OBE_Status.request " A %] X9
<Table 4-1> OBE_Status.request message format

STX Function Data Checksum ETX
0x02 0xAl L variable 0x03

2) OBE+* OBE_Status.request(0xAl) WA A S FalstH Az 2419

e E HAstel 1 23 = OBE_Status.confirm(0xA2) W A A & A&
o]l IMEo) Al %418k}

<% 4-2>= IMEZHFE B2 vA[Xe] g OBE®] &% ™A &

—a-
He HojFa Ut

<} 4-2> OBE_Status.confirm WA %] X4
<Table 4-2> OBE_Status.confirm message format

STX Function Data Checksum ETX

0x02 0xA2 OBE_Status

variable 0x03

<OBE_Status> 0x01 : A4, 0x10 : d29 277 ¢
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3) OBEZ%¥ OBE_Status.confirmE= Wo ™ OBE7l £A]3t+= o=

o

A4 st 2 el wE FAs FY T

A

29 4-1>2 IMES OBEZFY %=7]3tE 93 dlolH sF %ol

IME OBE

OBE_Status.request
OBE_Status.confirm

<719 4-1> IME9 OBEZlIe 27|32 $38F to] ¥

5=

=

<Fig. 4-1> Initial data flow between IME and OBE

ko

> IME= Aol d7bd 5 FuiEe AH g(HP_Status)e HUEE

> Foj ol Al AR 7S o

o 3 (URL Ping®s %) 1 A5 Wt
> FoiEel A HE 2 Ve A

£ ] Wit
<" 4-2>= IMESH fFojEate] vloly 278tE A sF=olth

=
X



IME HP
<UPING> 2™

<UPONG> 8¢

<DIAL> HEH0f
W

<39 4-2> IMES FolE3e] dolH 273 8%
<Fig. 4-2> Initial data flow between IME and
Mobile Phone

3) IMEx FW& 7t AFolE 230l E, <DIAL> W Hol& o] &3}

4) FES IMEER #d
5 IME+= #Ful& Mot 4d gs Ao
<HP_Status>
0x01 - A% (Fd %] o]
0x10 - = (FoiZo] A2d= 3 Ping 23 A3 )
o % of

0x20 - &% (&

6) IME+= F7]4 o2 <UPING> W#HS FUHEo=z FAT
1

7) IMES FO1E 19 54L& 1rdE)



AZEOE WAHA G AEF] AAAE 3719 2ol o

8) IME°l A <UPING> W#Hol& FAsAoH dA AIZE ojuo] &

f

—

o] glew FruiEo]l AAeo] Hol YA FAY Hdo] A FH= ¢

4%},

¢

(3) FrdlE 4HE OBER H&

1) IME+ FUl£s& %718t 3 %, W74 ¥ HP_Statuszt= OBE® 7
HP_Status.indicate(0xA3)S Al-&3d}o] H it}
<}# 4-3>2 IMEdYA OBEZ XHuUl& FUE AH doly WS H

%1 g,

<3 4-3> HP_Status.indicate MW A| A] 9
<Table 4-3> HP_Status.indicate message format

STX Function Data Checksum ETX

0x02 0xA3 HP_Status variable 0x03

2) OBEx IMEZX%F¥E  HP_Status.indicate WAIAE  F4lsHd
HP_Status.response(0xA4) WA A &2 &gk},
<HE 4-4>% IMEOA & FolE A wA A dig OBES &%

HAIA F S Bo]FE

3) IMEx= ACKE F4lst¥, Ful& Ax7F OBER HAEHdlvta o
Eia=g

4) IMEE NACKE F2138H4,

me)

Z9 AR7F OBER AEHA &t}

1_'51:
1 #ekelar OBE”Y TAE 7= FrIH R AL A=

_ﬁ

2
e
ol



<¥ 4-4> HP_Status.response H A #| Z 9
<Table 4-4> HP_Status.response message format

STX Function Data Checksum ETX
0x02 0xA4 - variable 0x03
<EHE WE>
0x01 : ACK(HP_Status AHHl 41 A4
0x10 : NACK(HP_Status ¥ ®H 441 A9)
<719 4-3> IME$ OBEZRle Foi£ dleoly AR dAFES 9% ¢
ol & FEo|t},
IME OBE
y
<% 4-3> IME® OBEZF FUlZ AR A$S
gk Holy 5%
<Fig. 4-3> Data flow between IME and OBE
for information transmission of mobile phone
IMEE 4}7] OBE |9, Fdl& e d, FuE JRE OBE=




(4) OBE®] Foj® 4o 4l
FUE U FAe OBEZL "ol wet gz £33 & vk

1) OBE+ IMEo®| Al HP_Status.request(0xA5) WA A& H T},
<FE 4-5>% FUlE AEH ZoE 9ste] OBEelAl IMEZ Hul+= W

AA el

<3 4-5> HP_Status.request WA A E
<Table 4-5> HP_Status.request message format

STX Function Data Checksum ETX
0x02 0xA5 A= variable 0x03

2) IME+ HP_Status.request(0xA5) WA A E F218tH (2)9F £ Fdi
A" gd dAxE  F8sta, FuEe AEH A9E

HP_Status.confirm(0xA6) #W A A = A& 3}o] OBEC] Al 4413t}
<H 46> FUHE AE $E AFES 9ste] IMEolA OBEZ R4

= MAA EHel Y

<X 4-6> HP_Status.confirm H A] #] 3Z =
<Table 4-6> HP_Status.confirm message format

STX Function Data Checksum ETX
0x02 0xA6 S variable 0x03
<g" uE>

0x01 : ACK (HP_Status 7

kS
B
>
o
o

0x10 : NACK(HP_Status %+

=
>
>,
1
=

<39 44> FUE AR ADEL 9% IMES OBE 1+ HolE &



OBE IME

HP_Status.request

HP_Status.confirm

<A™ 4-4> FolE AR AA
OBEZI dlolH =

91 & IME<}+

20
o =
=
<Fig. 4-4> Data flow between IME and OBE for

re—transmission of mobile phone’s information
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4

bol 9%

dole e WA Aelss] A7AX thE ETC Au2s $d8k4 et

IME: vhAl 2 27 dlolg & 74 dt),

RS

IMEY S b4 2o delgst AgHez Addvi, o

j_’B‘_
ETC Mul28 588 & dota faa.
e, vk 20 dolel ] shFe] HuHA] gkrhE, HA HF =7
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= dw AWME Zua, IMEdd = s s LF=2 A
(4) = Aol FA7E s, AFH o=

o,

rok

=
T

4.3.3. OBE7} IME Argf 32

O ETC AlH| 27} o] Fojx]7] el OBE+ IME®S HHE & °
= 45 IMEClA @4 duHs 2o

e,
fo
N
)
pass

O OBE+ Z aAvtt IMECIA AHE dod 4+ v

(1) OBEx IME_Status.request(0xAA) "Wl A A S IME] A 443t}
<HE 4-7>L2 OBEoA IMEZ IME AeE Zost= wH A X X olt).

<3 4-7> IME_Status.request HA] % 31l
<Table 4-7> IME_Status.request message format

STX Function Data Checksum ETX

0x02 0xAA S variable 0x03

<& 4-8> IME®] ZHiES ddstr] g &9 wAIA Euiolr

<¥# 4-8> IME_Status.confirm wA]#] ¥
<Table 4-8> IME_Status.confirm message format

STX | Function Data Checksum ETX

0x02 0xAB IME “3E| dle]H variable 0x03
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<% 4-9>+= IME AH dolgE vebar 9t}

<H¥ 4-9> IME 4He] 9 o]
<Table 4-9> IME status data

of & 7] (Byte) 3 H 71 %

IME 7l 1 HEX A4 2 o7 AH AT
ETC7}s o 1 HEX ETC 3 7}5 9%
g4 e g 1 HEX Al stA Eg Ha vy
FrofE AHE 1 HEX Tl & AE gl
FUE M 11 ASCII XXX -XXXX-XXXX

Reserved 10 HEX of of

<21¥ 4-5>% IME A HEE $3 OBE% IME 1t HolH &&%o|t},

OBE IME

IME_ Status.request
IME_Status.confirm

<% 4-5> IME A XEE $¢ OBE¢ IME 1t

Holg 2%

<Fig. 4-5> Data flow for IME information
between OBE and IME
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434 ETC AH| 2=

O RSE% FCMC(Frame Control Message Channel) t|o]Elo] @z =
AelES FROUNHE, AAE d, #dAdAd =) do A&F wF
sk sl

O OBE ©27]= o] HolHE FAste] oWl Mu=E Fd&foF o=

AA A FHES o] &3 EAE ETC A2dle FoEa IME(H
w3 ZE E3%), OBE ©%7], RSE, RSE W9 ¢+53 &, EAE
5 T FAE d5 AR FAEd =
718 B4 o]&E RE dolg #4& 2L A= IME, OBE, RSE9} ¢35 3}
BEs T olFoA L, mpA g AR FHES S T

OBE® RSE Atele] 35 HolEHE2 ¥&s=E o&sto] Hto] oigh

=
=
o
ki
Y
ON
2
z
S
=
=

1o

7}, RSE+ ETC AHl~ BHE o= 7

WEe @

it
flo
S|
Q
=
Q.
=
£
Ay
il

_‘

N
Y

I

. OBE= RSE® FCMCE s4lste] @Al RSE7F ETC MHlA2E 103

ol EAE 92 AAY AT d= Fdo

2) ETC A9~ %73}
7}. OBEolA IMEZ ETC %7] A X doly
» OBE7} IME9] Al Init_ETC.requestS % 4l gt}
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» OBEx OBE ID, #%, &el/dA, HPHE 55 EIAA $41380
IME OBE RSE Cipher
| FCMG
ETC &7 214
L. Init_ETC.request
" OBE ID.JE, 20/, HPH 5
Init_ETC.confirm
ITH0IE, S
EER-E ol
“ BST
VST

-
-

OBE D, &2/HM GEHE TEF,
HPH &, 2201 E,51

L

OBE ID. &=, &rol/2 ,
HPH S 531, 2 HOE

OBE |0, A&, &e/H A,
HEH & 2 A A0IE.52

OBE |0, b5, @0/ 21,
HPH & 8 3 HO0IE S2
L Pay_ETC.request
- OBEID.AE.TO/HH,
HP®iE 211 )OI E 82
Pay_ETC.confirm .
s3
53

Transaction Complete

-
-

UF{EIINOIE : Gate codel2byte), & HS(1bytel, ERIYYYYMMDDhhmmss:7byte)

<ag 4-6> HAE JF EACIEY HolH 5%
<Fig. 4-6> Data flowchart of the closed input tollgate
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<X 4-10>C OBE9A IMEZ RuUX= ETC AR dolg

Init_ ETC.request "l A #] X o]t}

<# 4-10> Init_ ETC.request ™A A Z ™
<Table 4-10> Init_ETC.request message format

STX Function Data Checksum ETX
Aol E Qa4
0x02 0xB1 o - ) A H variable 0x03
%4 | %9
<AlE F38> 0x00 : dFANE |, 0x01 : ETFANE
<& FA F3> 0x00 : AL , 0x01 : AHY
< A ® > OBEID, %, 9A/%<, Fu& ¥5 5

. IMEol A ETC= 53t &9 WAA A%

An)
Ll
12
fol
oty
b
i
=
2
jincs
PL
&
wn
p—t
21

» IMET OBEZ ¥ 4213 o]
e vhETh

> IME°l A OBE& Init_ ETC.confirm= X it}

» IME# OBE 7] &2lfetE Fo]7] 9sto] S1 vlo]Ewhs o] &35}
of $Hett.

<% 4-11>& ETC HHE W2 IME®S &% dwAA x9A

Init_ ETC.confirm ™| A] #] X 9o]t}.

<% 4-11> Init_ETC.confirm HA]#] %4
<Table 4-11> Init_ETC.confirm message format

STX | Function Data Checksum ETX

0x02 0xB2 S1 variable 0x03

3) OBE%} RSEZF dlolg H%
7F. OBE: RSE°| a3 A4 WA AES wdt)
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£

. RSE+= BST(Base Station Table)S OBEZ HWlt}
t}. OBE+ BSTE 4418 & VST(Vehicle Service Table)=
Al 3o},

hig

=

RSEZ &

Z}. RSEX= OBE9 Al GetrequestE® X Ui, OBE: old o3 Sy o=

OBE ID, A%, 2/44], Fl& W3, S1& wdch

v, RSEx= A8 viAAE 42s Zao Byt

v 4o st BE2 g dHolE gl S2 ZEE e
AT

Al. RSE+= OBE ID, &%, @<l/HA|, fFofE Ha o ofo o

to]lEl ¢l S22 OBEZ H it}

4) ARE deldel ETC vlolg A e

7F. OBECl A IMEZ ETC #1438 945 = A% dely A%

Al

pIY

» Pay_ETC.requestE

oy
rL

.

» Pay_ETC.request= OBE ID, #k, &d/HA, FHE HE e} o]

ek rast dolEQl S29 AT AloJE ARS FIT

- QT AoE Ari: EAelE FRGIE #§E + aFs §;

o

(e8]

2Byte), At4 W & (1Byte), € #(YYMMDDhhmmss: 7Byte) & ©] 5

o] # ot}
<% 4-12>% OBEdA IMEZ HWE 947 AoE AR dHolgl
Pay_ETC.request dlo]El Xmuio|t},
<% 4-12> Pay_ETC.request WA #] xu
<Table 4-12> Pay_ETC.request message format
STX Function Data Checksum ETX
0x02 0xB3 Pay_ETC 4l o] variable 0x03

<Pay_ETC t©l°]¥> OBE ID, ¥, WAl/&, HPHZ, dFAE




L}, IMESl A OBEZ Huli= ETC 35 AF 39 wlAA
» OBEZ % ¥ ©2 OBE ID, 2%, WA/, HPHE, JFAE &
o] HolE & IMEY =210 A3t}
> IME= 7418 WA Aol A 58 REQ S3S w50l OBEE Hdlth
<3 4-13>2 Y47 AllE AR wE IMES &9 WAIA XS B

<3 4-13> Pay_ETC.confirm H A A X9
<Table 4-13> Pay_ETC.confirm message format

STX Function Data Checksum ETX

0x02 0xB4 S3 variable 0x03

=g
7F. OBEx= S3 =2 RSEZ X4t}

. RSE¥ S3 ZEE 453 B AdEsta dos e ol& &4
o] RSEo] £ X 3kr}
t}. RSEx= A4 98 (Transaction Complete)S OBEZ A 43}il Au]| 25

gk Aol 28 AME AT

6) IMES] =1 A%
» HP W& (11Byte), ¥4+ Al°]E(10Byte)

div

@ AND =7, NG
<Y 47> NG ET LAWY EANES Holy sFEo|.
WAF QT A TP 2ol IMEAA FulE wE, el

T35 Fo] ¥ostEo] OBER Hol 7Fal RSESHS] Fu47t €94
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W OBEx IMEZ4EH w2 AHE RSEE Witk RSEx- OBE A wt
o ARG ol g3tel M2 YTdolHE YR AU

IME OBE RSE Cipher
- FCMC
ETC E3 pl&
- Init_ETC.request
OBE ID XS, 2RI /B HPH &
Init_ETC.confirm -
EENTEET o
EER
_ BST
VST

OBE ID, & 2I/B N, X 2AHS T E,
HPEI &, &3 H 0 E,81 = |

OBE ID,X 8,223,
SPN0E.S2
OBE ID.X&,82.F2H0IE
W4ZFL G2
Pay_ETC.request
OBEID,XE,&EFH0IE,.R2
Y4+E HE .82
Pay_ETC confirm - |
s3 i
53 -

Transaction Complete

-

YA(SF)HOIE : Gate code(2byte), & & # S (1byte), = R(YYYYMMODhhmmss:7byte)
Y4B Y+ SUHEHS(3byte) HHHERBH S (3byle) RS AR E (1byte), U H S(12byte)

<9 4-7> HHAE S L NEE EAEY HolH EF %
<Fig. 4-7> Data flowchart of the closed output or opened tollgate

_66_



A

o,

H dF dolgHE ¢didxo IMEEZ HuWA 1 IMEJA T2

A =357

—_—

A74A o] ARE AFFH. dHoly AAo] dR¥HHE TR T

.

B odeolHE BHuo] Holy xS TR dh

1) OBE7} #l41¥ ETC ¢+ 1S 24

7}. RSEx ETC Aul~ ARE 9 FCMC HolHE F74oz A%
ghet,

t}. OBEE RSE® FCMCE F4léte] Al RSE7F ETC AH 2 Fo]H

Aol dHl= =701 E e Ad43d)de Fod

A<
i

tlo

2) ETC AMHl= =7]3}

» OBE7} IME9] Al Init_ETC.requestS 44l 3t}
» OBEt OBE ID, #%, &ol/HA, FUZE HE 5 EIA4 4

Fias

<E 4-14>= A48 7Y AL ETC dHolg AF ¥l
Init_ ETC.request "l A A X o]t}

<X 4-14> Init_ETC.request "W A] #] ¥

<Table 4-14> Init_ETC.request message format

STX Function Data Checksum ETX
Aol E Saa )

0x02 0xB1 o & o - AR variable 0x03
T e 9

<ACIE F38> 0x00 : 4FACE, 0x01 : EFANE
<& FA F3F> 0x00 : A, 0x01 : #H P
<

4 ® > OBE ID, A%, "Al/3, Fo

rh

W
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. IMEol A ETCZ ¢ 53t S AR HA3
» IMEE= OBEZHFH F4lg HolHE dos EEol 4Yste S1 =
= et

» IMEo| 4 OBEZ Init_ ETC.confirmZE X vt}

- Q7 dolEE AAA A

<3 4-15>%= ETC AHE AFol wE IMES &9 WAA o=

Init_ ETC.confirm © °o]¥ X wio|t},

<% 4-15> Init_ ETC.confirm H A A =9
<Table 4-15> Init_ ETC.confirm message format

STX Function Data Checksum | ETX
0x02 0xB2 AT delH S1 variable 0x03

3) OBES} RSEZF dlolH A%

7}. OBE+= RSE°l 3% wAAl& X iln,

L}, RSE+= BST(Base Station Table)s OBEZ X Wit}

t}. OBE+= BSTE 413 § VST(Vehicle Service Table)& RSEZ %
o}

Z}. RSEx= OBEC Al GetrequestE® X Ui, OBE: old o3 Sy o=

Al

hig

o

ul. RSEE $21%F wA| 29} S FA0lE ARE 953 EEo Rt
Hh, o8t HES AT dolE YEoA S2 Z=E wEO RSEZ B
o}
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ARE OBEZ Rt}

= EAllE FHUAdNE 7¥ + 294 7Y

Do
=s}
<
I~
e
2
2
e

% (1Byte), €4 (YYMMDDhhmmss: 7Byte)Z ©] F

» 5T AR 955 dEME(3Byte), AF5A 2 Y@M 3 (3Byte), &
4 %9 (1Byte), AFFH S (12Byte)= o] Fo1 A Ut
4) JAE =TolAe ETC dHeole g
7} OBEol A IME= ETC #H#% &7 I deoly dF
t}.
> Pay_ETC.request:= OBE ID, &, sol/HAA, FHE Ho 9 o]0
g dost delEel S29F Y-S AR t}.

o

> Pay_ETC.requestS %41

ok

3
A=)

il
bl
ot

<3 4-16>9] Pay_ETC.requeste 5 Z2A= 935te] OBE°lA IME
2 Bule WA A EYolt,

<3 4-16> Pay_ETC.request " Al =] ¥

<Table 4-16> Pay_ETC.request message format

STX Function Data Checksum ETX

0x02 0xB3 Pay_ETC 4] o] ¥ variable 0x03

<Pay_ETC dHl°]¥> OBE ID, 2%, dAl/2<2], & Wz, S7A°E,

1. IMEolA OBEZ H W= ETC I+ A% ¢ wAA

=)

m

- AU A7 AolEg Ba" T Aol

E 955 #d dolyg #
I} AH 59 dHolHE OBEZYHE 4 wol IMES] ZI1o] A
A}

o

ro
=

> IME+= 4lgh #lA Ao A ¢t5 3} 5]l S35 w0l OBEZ H YT



<E A4-17>E 4T AlolE AR wE IMES] 59 #WAA e B

<3} 4-17> Pay_ETC.confirm WA A X9

<Table 4-17> Pay_ETC.confirm message format

STX | Function Data Checksum ETX

0x02 0xB4 S3 variable 0x03

7}. OBEx= S3 Z =2 RSE=Z H Wt}

. RSEx S3 ZEE ¢33 REd dEsta ¢33t Re5e ofs g4

th. RSEx= #4¥ 955 OBER #d$shal An| 25 Fa I
gk FAlCl 2OE BACE MEE AdFIr

vk, IME+= OBE ID, #%, &3, ET7AI°lE, 455 AERE FUEo=

H, FUE2 IMEEZFH FA% AHE Jag AHE HUu AiE

Ab. IMEE #5338 8 (Transaction Complete) ETC Au| A5 353t}
A

o ol AYHA GFvhd FrHo2 FHENA AL

s @},

[e]
B
[-'EI

].

ol
b

6) IMES 271 A%
» =1 Al°]E(10Byte), &7 (4Byte), 95 H(19Byte), &g
T2 A ZHTByte) S IME®] & 10 #743c),
> AW = A, AW A AFE delHE HAsol 4

ARl EZF Ade & 3bell Hol2x7] g},
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dY AFLFAF A29 ASdUE o §F AA Azge Tt

EE HE 9@ AZA A9 sSede] BAA, o] mE =
AAZe EAsY TE, FACE AW SR B A 5 2L
BAME WESFT Aok WA B A2dgAE 2E et e

Base Station

<2E 5-1> FHllES o8 AgaaAdsT Aad AR

<Fig. 5-1> ETC system using a mobile phone
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B oAzge EAelE 2o RSES #FE 7158 Aus du, &
% ul3ol RSESHS E41% 9% OBE, ETC A¥l2ol @ad dolg

A H 225 AFsta FHEH OBEE AZAA F= IMES #+

ARE 3T ANE RUFE UL Gt FUEor FAs gom,
= o}

A o2 RSE¢ OBE: vlo]azZZzAME o843 CPU 7|53

=

A4 S5 719G A(RAM, ROM), d4&2 Ao =2 55 ©d9
el 25 s 243 AAA X (MPU; Micro Processing Unit) ¢}
duk JEYZ T2 $e vfAH A o] (MAC; Media Access Control)
o MESA dHHo]2z ofFolx 9li, RSES OBEZFY S
DSRCE o] §dt}. <1y 5-2>% OBES RSE 7He] Wy &4 #+x2&

e Hal PRI E

ndw
av

MPU

EELITEIT
YiomiaN

JZEZSH

,§
=
2

<9 5-2> ETCE 9% OBES RSE zFe] Wi HA4 +x
<Fig. 5-2> Inner configuration between OBE and RSE for ETC
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o ¥ EQ RS232CE dAxo 9o =

e
g Estss] Aol A4 4AL Wk IMES WrE AF B

Al o] =
9kl w32 9 e RSA REF MPUR FA o] i, RSE U0
% RSA =3} Bao] £3E Urh. <29 53> FUEZ ol & T
AT A5 Azvle] WREA FRolth
DSRC
N7 \V4
—7—
el Zx| LEIX=R
— IME 0OBU
~ = (7]
] 1 BE:
2 F Ciph: = =
| B e | B | [B] Meu g(15|l%
S b 8 8 gll<| &
z S| meu |O ()71 S| o | rF % g
e = o

<9 5-3> FUHES o] A F8TFAHF A2"Y YRFA 7+
<Fig. 5-3> Inner communication configuration of ETC system

using mobile phone

52 EAlolE<te HolH F4l

52.1 EAo]E = ETC AKX Au e ETC HEE=Y
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ETC AESHE A2 AoAx~d ¥4 4u #d /15¢ a9
of Az AoAzY #4 An F= WA, Avel B e A5 )

At ETC ZFEE? = ETC A5 A8 9 RSE, A5 #A17], 7tvle}, &

Ag@. ETCE 915t A% A9 44, 49 A% 54 Ad 2, 3

e AAete] BTC AnE Avol A48T 9w Aol B4 A5
vt Ade BHan Aud FIS Fal AW AP WEE A4
gur ARE Rusn Ages 75e @ WY oy A zyE
WH g wol 4% FuEL Aojain AEZe AA A s dw
Ave Fuse /%S A

5.2.2 RSE¢ OBE9| 7|&

« ANT X : PCB & 0| &8l Patch ANT
CRMETx S5M UMY 7=
- £%=4l OneBoard Type (ANT Xl 2l)
« SAF MO H/W 2 0| 871
- M EHF: PLL/VCO, SWE 0| 8HHY

=t 7|X|2 =HIXR YR PHE |

I 210 mm |

*TIPIPES

*ITSMAC: FPGA

« Interface M odule(Option)
- ADSL
-USB
- Modem

Power Supply

- &Y
-+5V/4A

- 93: AC 110220V 38
« AR Size

70 x 90 x 30 (mm)
-+12V/1A

<719 5-4> RSES] A4 F4%
<Fig. 5-4> Design of RSE
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RSE®} OBEE A9 T U3 22 Ho] 9gJon RSEE I3 HH A
¥, ETC AEZ¢ ¢ 450l 9t} OBEE 23 o] #A=wm A&zt
2 935le] wWiky)o] AA slHo] F7tEul <28 5-4>% RSES A7

TA oW, <1¥ 5-5>% RSES 8% FAmo|u},

Control ]S
] 2z
cS=T Control
Mbps
clolH
Control 41&
e 5
oFEl| Lt 3
L Local 1Mbps o
cflolg o
=
Control
k-
5.8 GH J
e
™ THE | mas
le—
| o

Heliel l

<19 .,5-5> RSEY &£& 7A=E
<Fig. 5-5> Block diagram of RSE
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poy
o
1o
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o
A
u
)
=
2
o
o
of
=)
)
o{l
it
2
2
f
il
N

JA =l A

A FoEe VAT 5= A= [S-9B5B/Col AoHo Jd& d5d
s AR AFgEY. FuEH VA FolA AAstar A= A-Key,
A2 d#H NS (ESN; Electronic Serial Number), ©] %= 2 H 3 (MIN;
Mobile Identification Number) #& % W& o] &3 W23 A& 3o
A7l AR &St d2v]Y Aee VAT 5 45 Ay 2

o)

Aol stA7E =

off
o

‘r‘é;_
WA &+ Uk <" 56> FhHE 2

B of T tH[49],[501.

d ¢ -
] e
g &‘\
Base
=
S Station
- S3D SO0 E -

e e
A-key i AUTH_SIGNATIURE H| &t . A-key
ESN i e £SN
NN = Registration/Call Crigination - MIN

<Y 5-6> FUE AF

<Fig. 5-6> Certification of Mobile Phone
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524 IMEY 7%

=

2 A2"EE ey A dAlsty] fstel OBES frdlEs IM
= ol&st ddste] ARG R o] WA dA AMEE AL = OBE%
FUlEs 719 AUz FAAZIHEA IMES °]§39 ETC A=d&
T & A== vk OBE®F IME+ RS232C AlojE= A4st™, IME
I FUELS F V]E Holy Alol& = RS232Ce AAsto] ARE-Rh

<29 5-7>2 OBESH FiE Atelo A2 A4S HoFi gtk

OBE®} FulZ9 7|5 F71E HAsgsta ETC 85 A5 #dd A
HEE el 8o F7tE IMES Fdte] 7ddd. wekA OBES 42

7]1€2] DSRC, ETC & 7142 wEoz dd3 Weo] glon &

& AH T OBES Tot =4 7t 7lo& H7HEH

HP

OBE IM T

[

RS232C Data E
|| Cable =

8 | ="

4( o

RS$232C “ i, G
Conhection e e

e -

i e

<19 5-7> OBE®} FulE Alo]o] A4 4
<Fig. 5-7> Connection of OBE and mobile phone via IME
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IME®l = OBE<®} RS232CE &3 dlolH 441 7|5 +
3 RS232C AZ2& §¢ doly FH54 7]so] FdEC.
RS232C 925 T3 dHoly $44L2 FUEoZHE T

H
ol OBEZ {AF7Y, A= dHeolHE ol FuEs &dto] FuiE

o
o8]
™
o

NAFow A% A7 fse] AgHth IMEE FoiEo]
ETC 7152 Alold 4 A% Ao, $4 Adase] 9545
g Agstel Agaty] A@ BHAY /5o AAHNAL AT ¥

5% ol g3tel AHEATE AR i AW 2o @ dolHE ¥

N

o A &olsk 4= 9lt}. A8 ¢lE ¥ o] ~(UI, User Interface) 7] 5= Al
Qo] WAL wrsly] o) AA =)

E JeEe EA nek A A5 e FHom o Fojxh A4

N

ol "ol Ao Had AR Aoj7tA Hasictd BHob g
gl5o] Eo7HAl Hed 7IEY Ft=gy wWae A AFES Rl of F¢
Aol EE(SAM; Secure Application Module)S t#| g 4 3= RSA

dare]Fo] AREE AT

IME+= OBE°| #Agd AHE 7FAA H=d S A4S F3)

AFE AR HEE Afgrh w3k A g A AReA AFHS

A% 58 AFBT. EAE B AANROL o] FojA = F ool

53 IMEY] st=9o] A7

531 IME AA 7ha

+ =l IMEE Tdst7] Hetel A 284S ndstol o
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o aAER PG,

MCU(Micro Controller Unit): PIC16F876

i3
m

©
=

W& g EEPROM¢! 241.C64

O O O

Al MAX232

bel W8 B714 - 0%

ol

MCUE 15 Al E(19200 bpsel’d) 4S9
2l =421 7](USART; Universal Synchronous Asynchronous Receiver
Transmitter)7} Z 23, 215 AF357] ¥l EEPROM(Electronically
Erasable Programmable Read Only Memory)°e] F7}& Atk &gk
RS232C &41& 9% d@¥As 2AE AMEs T <19 5-8>2 $19

275 o] gste] AAlE IME £9 tholoj ol

PIC16F876 |<;) 241.C64

Q-1

<71¥ 5-8> IME®| &% tlo]o] 13}
<Fig. 5-8> Block diagram of IME
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(1) PIC16F876

2 =EolA ALE¢ PICI6F8762 8HIE CMOS 93 wlojaz ZHEE
2] RISC9 3st¥ = ol71elx] F%2 7FA 2 9lon, 8K(8192) Y=29 =
A 223 w29} 368Byted] dlolE W R, 256Byte?] EEPROM
S A Yvr, ZE a9 v el 14bit, dlolE W R = 8bit bus, 28

A ANAE Hel dm, YEY TEE WG Aol AFEE 249 Y

Z8 YEEZ 71X 3 gon, HU H&&£%= 20MHz7HA o] tH[51]1,[52].
<3 5-1>2 PICI6F8769 AlYS YeElWz dop<a9d 59>+

<3 5-1> PICI6FR762] A}%F
<Table 5-1> Specification of PIC16F876

Data I/0 ) Cccp ) Brown
Speed ADC | Serial I/O Timer ICSP
Ram Port (PWM) Out
USART,
368 20 22 8 N 7 3 True True
I"C,SPI
moLRvere—L=1 s 28] ] == RE7PGD
rao/ang=—=L] 2 27 == RBGPGC
rRAatANT =[] 3 26 ] == RES
RAZ/ANZVREr-=—w[] 4 251 == RB4
RAZANGVREF+ "] 5 24 ] == REIPGM
RA4TOCK =[] 6 o 23f] == rB2
RAS/AN4/SS =[] 7 E 22]] =-—= RE1
vss—=[] 8 0o 21 == RBO/INT
osci/cLkin—L] 9 E 200 ] =+— oo
osczicLKouT-—[]10 8 19[] =+— vss
RCOM10SOM1CK] =—s[] 11 18] =—= RC7/RX/DT
RC1/T108ICCP2 =[] 12 170] == RCBITX/CK
RCziccp1=—=[43 16]] == RC5/3DO
RCHSCKISCL=—=[]14 15[ ] =—= RC4/SDISDA

<219 5-9> PICI6FR762] ¥ +A4 =
<Fig. 5-9> Pins of PIC16F&76
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- o ~ = PN b
o] He) 54L& s=glojdel USARTE A&3 4 & ZAolth 3,
RS232 Aol &S o] £33 112(19200bps o) £ - 4l HolHE Az}
£ Ro) Jbsetths Zolth AW o] V%S AgHuA T B we
Al TX(transmit) ¢} RX(receive) #2 17, 18H S Al&dfof 3t}
<29 5-10>2 PIC16F876%] WX & & xo|t),
13 - DataBus O PORTA
PO Coamiet 7 " RAGIAND
FLASH !.L s RATIANT
Program I RAZIANZVRER
My hFsitt RaM ] g "*'J'ﬁ":'*“"a"'*"’--:-:'
Bamet Rack e » RAAITACK]
i) Regltlers + RASIANAES
Fragram r PORT
Bus FeAM Aderith ekt
H RBOINT
Instruckion feg ¥ RE1
|| Direct e 7 “‘““““ ) EE?‘.‘FGM
7 R I H RE4
1 RES
= REE/FOC
STATUS reg x RSRen
]
2 PORTC
it e RCOT10S0/T1CKI
Pewar-Up - RO1TI08I0CP2
u’ Tirnas st
Irslruction Ol N 'y B %
Cecode & P | Start-up Timae i) _‘ [ R
Cantrel Favamn b= b i
Reset a | L ROBITRCK
v = ROTRNDT
Tirmeg Watchdog
E:# Genaralion K= Tirrs | Wreg
OSCHELKIN Brown-oul
DECHCLHOUT Raset
In-Clremt
Cebupger
Low Vol
Frogramming
WMCLR Voo, Vas
TirmesD Timar1 Trner 10-5il AT
Data EEPROM ooz il LISART

<29 5-10> PICI6F8769] &5 tlo]oj1d)
<Fig. 5-10> Block diagram of PIC16F876
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File Fila File Fila

Addrass Address Addrass Addrass
Indiract addr | oan Indirect addr i aon Indiract adde ™| 100n Indirect adde ] 1a0n
TMRG 01h OPTION_BREG]| &ih TMRD 101h QPTION REG] 181h
FCL 02h PCL azh PCL 102h PCL 182h
STATUS 3h STATLS B3h STATUS 10dh STATUS 183h
FSR (4h FSR B4h FER 10d4h FSR 184k
PORTA (5h TRISA B5h 105h 185h
PORTE O6h TRISE Heh PORTE 106 TRISE 186h
PORTC Ofh TRISC a7h 107h 18Th
PORTCAN 8h TRISDU} ik 108K 188
poRTEM | tdh TRISE™M | sah 10h 180%
PCLATH (&h PCLATH Bah PCLATH 1040 PCLATH 18480
INTGCOM | oBh INTCON | &Bh INTCON | 10Bh INTCON | 1a@n
==Y aCh PIE1 BCH EEDATA 10Ch EECOM1 18CH
PIR2 oDk PIE2 80h EEADR | 10Dk EECOMZ | 1a0m
TMRIL | OEh PCON 8Eh EEDATH | 10Eh Resarved® | 18Eh
TMR1H (Fh BFh EEADRH 10Fh Fasaned 18Fh
T1CON 10h Ak 11¢h 180h
TMEZ2 1ih SEPCON2 91h 1ith 181h
T2CON 12h PR2 82h 112h 1854
SSPBUE 13h SEPaDD 43h 113h 19k
SSPCON 14h SEPSTAT a4h 114h 184h
CCPRIL 1ah 95h 116h 145h
COPHRIH 16h a6h 116h 186h
o N
{;LP1;GN 17h _ a7h Eﬁ?ﬂi 117h Efrr;;ri 187H
ROSTA | 18h TXSTA_ | g8h Register | 718h Register | 198
TXREG 14h SPERG 99h 16 Bytas 118h 16 Bylas 168h
RCREG 14h Sk 11AhL 1980
CCPRZL 1Bh 9B 11Bh 188h
CCPREH 1Ch ach 11Ch {1aCk
CCP2CON | 1Dh a0k 110k i
ADRESH 1Eh ADRESL GEh 11Eh 18Eh
ApCONg | 1Fh ADCOMNA aFh 11Fh 149Fh
20h Abh 120h 1ADH
Ganeral Ganoeral Gaenaral Ganaral
Purpose Purposea Purpose Purpose
Regestar Resgister Ragistar Regeslar
96 Bytes 80Bytes | BOByies | 80Bytes | epy
ACCASSAS Foh ACCEESas 17oh ACCASSAs 1FGh
TOh-TFh T0h-TFh T0h - TFh
TFh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3

<219 5-11> PIC16F8762] # A 2~H A
<Fig. 5-11> Register file map of PIC16F876
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<% 5-11>0lA Hoyx]= PICI6F87629] #| A2~ AW F 4719
waz FAHe gov A MAdE s AgsE 554X

ZEZb AT da, AR MAGE AFAF AFEA AEE 5 9

rr

e dAEH Aol EA T3]

(2) 24L.C64

IME AAA 35 Heolgot 22&5 AAst7] s vEg7t 98
st} o] & 98] B =FdAE 24LC64 EEPROMS A3t th PICS}
24L.C649F 9] FA mkA2 Algd F21wA F 12 (Inter-Integrated Circuit)

WAL ST P B2 AGE FAOR AA we AAE

o] A Yty Yt ZZEZZ 2709 (SDA, SCL) Algd B2 uA
olth. RS232C7F 4Hl b H2 Al&HIZhe] FAl ZREFE ZgEa 9l

Od 1°cye R H# 3 Abe]l T ¥ ¢ EEPROM Hl R &

A se TEZe de AeEa g

EEDATA

EECON1

EEADR |-’
—EEPROM—

<19 5-12> EEPROMY +x%
<219 5-12> Configuration of EEPROM

EEPROM< 8HIE 29 wrg 2 FAHo o Hu 256Byte7} A
o] &S AT F g AAR YHAHo P AL FAQdERE

64Byteclth. 2+ <19 5-12>¢F o] Hol low 47)]9]

olf

71

A
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#18(SFR; Special Function Register - EEADR, EEDATA, EECONI,
EECON2)9| =2 wWol A ow AA 23t 5, EEADR & A 2~ F
% EEPROMY F4 & AAsta, dleolelE EEDATA # A 2=Hol Ay
of ik, olu] 27]/¢17]9] ElolW & FAEESE o] EECON1Z EECON2
o] F g A 2g ol

(3) MAX232
RX, TX 7o Q&2 & RS232C FAo] o] %7 S8 QutAe
A EE MAX2329 S A48 A T MAX2329] 54 @ A9 5VE

Abgal A 4= A Z BV, 0V)el whel RS232C 4l % 10V -10V

4NE Agstel WA B Zol A 10VE WEe] Ui A% whd 3 2ol

A -10VE whso] dtHb4]

532 IME AA%

<19 5-13>< IMEY AZA Eojt.
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<Fig. 5-13> Circuit of IME



54 IME Al ="l +9

541 TR AL
Getting HP number Process

IME Initialization Process
Request HP
Num from OBE
1F-

START

Call HP_Num function

Timer Interrupt
Start

A\

v
Adding Check Sum -
Send Dial_request to HP

e

OBE Status.Request Send

OBE Response
YES

HP UPING

HF Response
YES

Send to OBE about HP
Satatus

Nonpayment
?
YES

Call Toll _Service Function

NO

HP Response

Store HP Num

Y
Send HP Num to OBE

Y

Waiting for Request

v
Waiting for Request

<Y 5-14> %27]3 4%
<Fig. 5-14> Flowchart of initialization
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<19 5-14>% OBE, IME®} FulE 3He] %713 =4 xolt. IME A
Yol Q17FEl™ OBE 4l%7F £01% w7px] 7|tpdAtt. OBE el WA A

oEelew FUHE AUE Aaste] FUEozRE NI/t sojet

AF ole AY A dHE dATH. A AH & F Z2Ad"E=
Hoj7bA = ol A=A et Ay AdEvE BAdeletd

<9 5-15>% FUHES o8 ETC Alz=" A &Axolth ETC

= A o] IME=®

oo MAAE we TG P AR A4S AT AnE o
53} Hgdle] IMER ARE WAZD IMEE HolHE %33se 2

2 dolHE A4sw % WMAAS OBE= WAL, OBE: %

FAll RSEAA 21 ARE EACE AHE ALt IMEZ 549 W

It
9
o
)

AAE Bt IME= &% WAIAE e da HolHE FUES

=
9B An 5o dolg: IMES 73
T Aol Fa @ F Ak A4Y AT S A3

dolg =S Agstal do]g 7t Aeld o] F RSECIA =1 RS E7 0

o
Y
o
&)
i
r[rt
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Toll Charging Service Porecss

ETC Bl =3
(=) 2 from
OBE

'

Receive Init_ETC.reques
from OBE

ETC HIM& 23
214 from OBE

Y

'

Receive Init ETC.reques
from OBE

Send Init_ ETC.conform
to OBE

Y

'

Send Init_ETC.conform
to OBE

Receive Pay_ETC request
from OBE

Y

Receive Pay ETC.request
fram OBE

h

Call Toll_service function

o
Y

'

MO
HP Response

Call Tall_service function

Send Toll Information
to WAP Server

l

HP Response

Y

Send Toll Information
to WAP Server

Send Pay_ETC.conform
to OBE

Y

Send Pay_ETC conform
to OBE

<9 5-15> ETC Ag 4%
<Fig. 5-15> Flowchart of ETC




542 IME 32 FA43 FoEde] 94

CCS-C Al s Agstel MPUS AatlaiicH23] <19 516>
e A%E IME 92 9% wgolv, <1y 5-17>¢ FdE IME
g T =gl

XpMic fMS L

Inteface Module

OBE . H/P

<23 5-16> IME °] %
<Fig. 5-16> Exterior of IME

<a¥g 5-17> IMES] Wy 4
<Fig. 5-17> Configuration of IME
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<219 5-18>& IME® OBE, FUlE9 944 FA4%E vedth
OBE+x IME$9 Algld Aol & (RS232C)2 A4 9, FHEY IME

R

E FHEAA AEeE Aol &g AbEdm Yok IMES FUES Ae
2 Fae 9

FMg HEL BRI

Inteface Mndul

O8E HIF

<19 5-18> FUHES o] &3 ETC Al=® 14
<Fig. 5-18> Configuration of ETC system using mobile phone
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543 IME A =8 54

<29 5-19>% IME Heolg #z2 Z2aglot, FuE& o839
ETC A& 293 o 283 35 dolg= IMEAE Aol ¥ o
ofRt A% FHS @ F vk wEtA ARE AGT F AFEATE O
olHE Fad v EAE sfof gk IMEel AXE woHE ol 2
71 $15ked, IME dlolg #8 Z=2aqSs FdsH9

IME dlolg #e] Z2 a9 Ak AFEA7E o] 4381 ol Bt
IME HHFHdANA o] &3t=5 w50l 4d gty IMES 7] FHstA =
A oF gt whebA o]l gk
A #AE 93] OBE IDE IMEY] 4o %% OBE IDE IMEe| A

Jo

= 4%, IME®} OBE® 1119 #A&

Aok REE F7hEof 9

AbEAE o] 8 AR HolE = AoE B, 8va FIA(TI AE),

T 5o o]Fold k. B3 AGJEE WA YT A= Fryn
W oCgdT, 4TS AY BT AClES FRATA EH, §F AolE

Aole et e AAG AgPol Qd, AAGS gF Aol &
T ANES wE Fa: Avdl APHY, AP 9T 2 ET

A ASE UEdT dolE A% ARE mARon Ac=E Fid



geol/HA A AL RSEolA OBEZ Y AFH OBE’l IMEZ A4S
Hath 852 YT AoJEA EF ACEZA
WS ulaty AFo] weba, oA A Mo wps F 3o

W Afoe Y ACJEV & EFolnE T et FAO F o

ﬁd
&
o
o,
o
=)
flo
o
f
il
jinss

OBENumView | OBENumSer [[2136

|k Dataview :

HOIE B2 §1+J1|0|5|L1|D|E1 HE A2 |ﬁ[H§ HE |g9xam| |a:$ :quz? mqﬁ- li‘
18 Hyy |23 2002.9.2011:12.50 | 01190988460 NEMID
17 HY®  EI 2002.9.3010:50:14 | 01130988450 0 MEIC MEIC 4000
18 HeE EW 2002.9.2911:12:40 01190385450 0 S4ic 2Hc 1000
15 HyE s 2002.3.2910:4210 | 01190388450 0 WHIC HSIC 400
14 HYE  En 2002929 09:30:12 | 01190388450 0 MEMIE HSIC 1000
13 HiE  Enor 2002.9.28 16:52:05 | 01190988460 NEME
12 HYZE EW} 2002828151250 | 01190338460 1000 D4R IC | MEAHC 5000
11 Hew =D 2002.9,261%:20:50 | 01130966450 0 A= EEic 000
10 HHE  Enor 2002927 20:08:07 | 01190388450 A I
3 Hi® st 20029.27 19.4252 01190988460 1000 HEIC MEHIC 500
B HeE = 2002.9.27 192350 01190388460 0 AIC  HAIC 100
7 herE  En 2002927191233 01190988460 0 #SiC  ESic 1000
B HHE  Enor 2002.9.27 18:56:43 | 01130388450 THE It
5 Hiy  En 2002.9.26 131414 | 01190388450 0 HHIC  HSIC 4000
2 HaE 2D 2002.9.26 130824 | 01190988450 0 HEMIC MEMIC 100
3 HiE =W 2002.9.26 165731 01190385450 0 MAIC  ®=ic 4000 =

<24 5-19> IME dlo]¥ g Tz 1
<Fig. 5-19> Program for managing the data of IME
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