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SUMMARY

[. Title

O Real time safety information sharing system development that use power line
communication of electric railroad power line

II. Purpose and necessity of Research and Development

O Element technology research for electric railroad power line communication
O Main Device development for electric railroad power line communication

O Moving electric vehicles and safety information sharing

III. Substance and sphere of Research and Development

Research about Noise of electric railroad electric wire

Electric wave special quality research of electric railroad power line

electric Railroad power line communication non contact coupler development
Solution research for non contact coupler power line equipment

Electric Railroad power line communication Modulator development

Development of power supply

O O OO O0OO0OO0

Electric Railroad power line communication NMS & MMI development

IV. Research and development result

©)

Special quality analysis about power line Noise

©)

Cutting phenomenon and power line communication Noise special quality of train
transfer

Electric Railroad power line communication non contact coupler development
Non contact coupler power line establishment insulator development

Electric Railroad power line communication Modulator development
Development of power supply

Electric Railroad power line communication NMS & MMI development

Electric Railroad power line communication contact coupler development

O O OO O O0OO0

Live Wire of Electric Railroad power line communication For Environment

_iv_



O
O

Live Wire of Electric Railroad Communication Ground unit Test

Live Wire of Electric Railroad Communication Car unit Test

V. Application Plan for the research results

O O OO OO0

Power line communication application that utilize power line
Power line communication application test on train transfer
Various practical use to electric railroad

Technology prior occupation the future

Moving electric vehicles and safety information sharing

New concept railroad signal system introduction
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[  2-2-2 ] PLC 2t& chip2 HE =&

HIZ= A
Intellon DS2 SpiDCOM OF=AIEFE D]
Feature
Suppor t HomeP | ug Aitana
Modulation OFDOM OFOM Wacelet OFDM
PHY Rate 14,85, 200Mbps 200Mbps 224Mbps 190Mbps

4.3Mhz~20 . 9Mhz

Frequence 1 8lhz~301hz 2Mhz~30Mhz AMhz~28Mhz

Picture

[ E 2-2-3 ] PLC 2&H Device(DINMATS 224 AsH

ol

PR e S

0o

Fea?ﬁl CANT-1
Coupling Phase-to—earth
Insulation Voltage 24kV
Frequency Range 2MHz ~ 38MHz
Insertion Loss 43ddBB OOI Iﬁ?}((223-2338MMHHZz))
Impedance Matching SUIEA UH’;‘J%QEEHﬁEm LK
Dimensions H319xD114mm, 5. 1kg

_13_




[ H 2-2-4 ] PLC 2t& Device(ARTECHES! AMSZEEEXI) MY =

0o

del _

Feat OVERCAP S-24 UNIC
Coupling | Phase-to-earth Phase—;o—eart
Insulation 24~36kV(Nomin

Vol tage 24kv _ al)

Frequency N % -
Range 2MHz ~ 40MHz = 2MHz ~ 40MHz

Insertion = e =

s 2dB 015} ‘ 3dB 015t
oIy o A x|

Impedance ;Jﬂlcgreﬂﬁﬁ Current :
Matching Ezg;d; iﬁ{r“ 360A
. . H318xD112mm | D44x0D90xH90
Dimensions 2 85kg m 1.2kg

I [ 2-2-5 ] PLC &&H Device(Corinex2l Access Point) & S&F
Hardware Features
Standard HomePlug 1.0, |EEE 802.3 |EEE8B02.3u
Comp|liance |EEE 802.11b/g, FCC and UL(OI=), CE(RH)
Wireless(802.11g), up to 54 Mbps
Data Rate Power line up to 14Mbps, Ethernet
Dimensions 218mm Lx168mm Wx 53.5mm H
Lan 4x10/100Mbps Ethernet Port (RJ-45)
Interfaces WAN 1x100 Mbps Ethernet Port(RJ-45)
WAN : 802.11b/g antenna connector
Wireless
Freguency 2.4GHz
Power | ine 14Mbps, 56 bits DES key
Network Wired 802. 1x(EAP-MD5)

_14_




[ H 2-2-6 ] PLC 2t& Device(NETGEARSl WGX102) HY =&

Hardware Features

Standard * 10Mbps 10BASE-T; 20Mbps ful |-duplex
Compl iance » 10BASE-T; Homeplug 1.0, 802.11g wireless
Inter faces * RJ-45

Network Port

10Mbps twisted-pair RJ-45

Status LEDs

XE102: 3 LEDs, Power, HomePlug, Ethernet
WGX102: 3LEDs, Power, HomePlug, Wireless

Dimensions

Dimensions: 3 x 8.6 x 6.5 in(75 x 220 x 166 mm)

Weight: 2.0 Ib
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IHEY AWAEE HT2AREA =
A QHEIS = - ~HETF HHNEER
_\,—cc o mEA DS == /
e ) 3= ce ags
A ENRT TS uEmET
sapaEge L \yypao = A‘// ATHA HE
E—'/ fAg
sons aze O
.x.ﬂ.s‘
2
A MSZEIQ NS 8=
- Cap=! MVC-140AMVC CAMT-1 OVERCAP S-24
Company LEA(8H=2) DIMAT(AHIQ!) Arteche(A M Q1)
Coupling PhPahsaeS—eti—On_epuht;Sael / Phase-to-earth Phase-to-earth
Insulation Voltage 22.9kV 24kV 24kV
Frequency Range 1.7MHz ~ 40MHz 2MHz ~ 38MHz 2WHz ~ 40MHz
. — 3dB 0ot (2~23WHz) =
Insertion Loss 3dB Olat 408 01 5H(23~38MHz) 2dB 0I5t
, ANMEA HEE  |(UULEA HEE EHAE
Impedance Matching EE._HlﬁgTﬁmHLH = | HLHQ o
Dimensions H319xD144mm H318xD112mm
5.1kg 2.85kg
Product
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Coupl ing Phase-to—-phase/ Phase-to—-phase/ Phase-to-phase/
Phase-to-ear th Phase-to—ear th Phase-to-ear th
Insulation Voltage 22.9kV 24~36KkV(Nominal) 22.9KkV
Frequency Range 2MHz ~ 30MHz 2MHz ~ 40MHz 2MHz ~ 40MHz
Insertion Loss 4dB 0|5t 3dB 0l3at 4dB 0|35t
Maximal Current 300A 360A 300A
Dimensions 1D58x0D105xH105mm | D44x0D90xHI0mm 1D55x00107xH70mm
1.9%g 1.2kg 1.4kg
Dimensions H391xD150mm H319xD144mm H318xD112mm
4.7kg 5.1kg 2.85kg
fa
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p) Yl (MRS CQ 70%)
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AMZIHEIH 2 21 () - .
(tmaza) A e . 240(kn/h)
C(km/h) 344
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SIHIAZHEIH 2
==
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ot=(moving load) 2
: 0] EMot0, Al
(lift force)0l =Mots HIHE

0K MO

Cst MEHINZI XXNEO A= XA &ot(rolling), &

()
o T
(yawing)2 & ES(random vibration)oles &% DHAEZIOOE & 2

-

RIOICH.

Ch9l BE DT SAO AMGIHA Fésts 22 2Ho B
BT F30 02 XFAS0 Flets MEIHT FH=0
sz =0

Catenarye &d-12t2t 22 &5 &
= ZHe ZH52As IR0, &
201 & =RoEs

cC=
HMEHOHZIN ME2 dXEZ2e SZ2E2Z QU =T

2o HHEL
HOIH D24 0f0f
HEXE SIHAS
SO, MEIJTOl ar MNA LAD 4

tOd =&l &HEH+5 ZEol0F L.

ol

[ @ 346 ] MEOHZO tatad &

A () 28 F D& (km/h) ehaksd K (N)
4000 260 160
2000 180 114
1000 135 95
750 115 88
500 100 84
400 90 81

XA K| AL 0 70
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[ & 347 ] 8JIBE &XH WM

2 =2 dRNS53L sl RS
XSSt W= Ehab 25KV 60Hz W= EHab 25KV 60Hz
I Al S=HEIHZZ S2HEIH
dx=gd HE &2 = HE &2 =

H=A2H(011) 63m 60 ~ 20m
T F=HAHOIK 2.36m(AELA=) 3.0m
XS (FHH) CU 150mr (2.0) cu110, 170mm (2.0, 3.0)

Bz65mT (1.4) Cdcu 70mmr,  8Om

&) HEXS(5:1) 22 S(4:1,38:1)

g Al EZ2IH Bz 12mr #H,E2H (Fe,CdCU)

0| = OVERLAP FRP & X g4l
HXHE =0l 5.08m 5.20m(4.8)
HAXSEHL X< 200mm A+ 200mm
ol szt 1,200(1,500)m 1,600m
Jt i 1,400mm 960mm
0l = (pre-sag) A 2+/2,000 -
BHzISE 300km/h 110km/h
BHEA2HA 50~ 70km 20~ 70km
o A
= SCOTT SCOTT
T
e < 90/120MVA >2 33MVA »
=R g=lga AT(SHRAB2ED]) AT, BT
aSd2= Broie uf 04 e
HEXFE X GIS GIS, LGB
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25

Contact wire
24 - . -
—— Catenary wire
_ —— Ambient temperature
e
o 23 T -
E N i PaT) ]f 1, b
E | \‘WWLK MNT L ‘““~5w1|““«"‘”Jh['”ﬁ“‘MWH‘»MWMMMJ’\WWA_\ g
2 S__~ ¥
Measurement point
21 F .
R I A At plragigori rigbyp A {
20 — 71 - 1 ' 1 - T T r 1T T T T T T
0 20 40 60 80 100 120 140 160 180
Time [sec]
[ O 3420 | sdd SEH-2012H KTX 2 =
SAXE-2ME-2AR=2E SEZE 1
3) Zohd ZEI| FHRE 98 A TS
MIIEE XZOtH0l H =4 dsZE)|Eg FHRE 32 1AEe2 EA
Ol Ol MO0F stCt.
25kv WHEMY0| QIIE = EXIAS otd =S89 EHE H&ole Jl&E2
SAE S Fdote WA s€st S50 HE Z[00F stlt.
[ £ 348 ] 2 MXH OHX BHSESE
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28 30| mm - ®254 ®©254/ D180 | ®254/ © 180
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ALH
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4) RIHHol B SEIZ HA HEP
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| 1000 |
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| SO Epoxy GlassE 25kvLH &

= o

\\\»aﬂ

t

540

Z A (34mm x 54mm > 100mm)

(23mm ¢ 33mm % 500mm)

230

1ZF ES(12mm x 22mm x 1000mm)
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A
=

&

X

DAIRS]

=3
=

_82_

A

st

21mm SHEl TubeZ




[ E 3-4-9 ] Epoxy Glass &sE

AL &
geiny | 2EIE | BAVE | yas | OO
w2 AT (M) (kg/mm) (Kg/cm) (c) (KV/mm)
detA
} Epoxy 5x10* Ol &t 25 28 110~140 15
Glass
s MTR-ICU H Series Hr=ed [
Series
o | CU- |CU- | CU- | CU- | CU- | CU- |CU- | CU- | CU-
AHSF H10 H16 H28 H45 H52 H58 H98 L58 L98
Appl|:at|on Low Voltage Medium Vol tage Medium Vol tage
Dimension 10570 % | 16568 | 28570 x| 45503 x | 5288 x 58 %105 | 98 x145 | 58 X105 | 98 X145
I.0.0.0.6 | g 58 68 83 100 x x * x
(nm) 105 62 160 62

Weight (kg) 0.7 0.45 0.7 1.5 1.7 2.0 1.8 2.5 1.8

Max. 50 50 100 200 250 300 100 300 100
Current (A)

Frequency 2 ~ 30 MHz 90 ~ 450 kHz

Insertion
-4 + -7 +
loss (dB) 4 x2 (e

Connector TNC BNC

Operating 40~ + 80 C
Temp.

Caution Use only on insulated cable

[ 08 3-4-22 | SSZ 2A HAMMZE AL
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[ 02 3-4-34 ] HIAEZ 2o X2l o= 220 2

[ O& 3-4-35 ]|= Fe87Zr7B6-xAgx (x=0, 0.5, 1.0, 1.5, 2.0 at%) HIA
& 529 200 ~ 630 TIHHXIS EXel 20 e 2Es H=ss 26}
| 2| oH =Xt DSC(AIXFZF=AFE 2 A, ifferential scanning

=3 D
rimetry) 24205 LIEIWH Z40ICH. LB OZ HIEA &322 DSC
|

lo s =

2H0A LEHLE 22 T3 F2 HAEE AOZEH Z2HE MOZ2
A Elf (phase transition)olt2 A M= 2122, 0l2{8t U3 (peak)It L
EtLi= YAMC=Z2RH ZEH3 HAs2 & = Usll, 2 HFAUM aAls
A0l Ag I 283 HEOl ODIxle e & = UL

[ O 3-4-35 JOIA & %= UXO0| 630 CTHXl= otLIS &g T3k Lt
EtStn,  JI2X40l Fe87Zr786  HIEZE 32 ZFI 2%
(crystallization temperature, Tx)= 540 T, =zUESHEE 2%
(maximum reaction rate temperature, Tp)= 573 CO|IXI2, Agll &Itk

0l 0.5, 1.0, 1.5, 2.0 at%&2 SIt&0l WOt Tx 2+ 536 C, 530
526 C, 520 T2, Tp= 22 570 C, 564 C, 556 C, 550 CTZ & Xt
= 2 = UL, =, AgQ FIt0l S0l et Z2& st
FEMEE & = ULk JIES HFUAM Suzuki S2 Fe93-xZr7BxH HIE
I:l;|-g-_+_ %I}g 9_| i—lj}ak0| PN |> ?./\'|O_|AO| Dd%l-ﬁ
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Fe,,Zr B, Ag 573°C

76X
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] ] L
570 °C
x=0.5 536&
A ] A ] A ] S )
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e
£ 1.0
= X = o
2 930 C/L
L ] ] ] . ]
556 °C

x=1.5 52600/L
N N N |
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Temperature (C)
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[ E 3-4-12 ] Fe87Zr7B6-xAgx HIZZ &29° Z2A3 2L 2
BIE2%
| tem . .
o Tx (T) T (T)
Composition(at%)

FeerZr7B6 540 573
FesrZrBs.sA00.5 536 570
FesrZr7Bs.0A01.0 530 564
Fes7Zr7B4.5A01.5 526 556
FesrZr7B4.0A02.0 520 550
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description of field trials and test procedures [Ref. 1] S5 & X0l
Z 3 DS2AES] Wisconsin &2 80| JI& ASEIF =1, 10
Aol HAE JAF JHE 3oz MESIRILCEH.
[ E 3-5-1] =IOtz Y HRE
= W= = L AN H A
2f Mo, s4
S d=Ed Sal 9kHz - 450kHz IMbpsO| F
29| AAAZ U E XS G
2§ IOIEl WERA
209 dgd S 1.7MHz - 30MHz | 10MbpsO| &f
29| X HERK3A

Al
J@
[z

v
T
N
E_I
o
12
Jn
0

= 1l MEH SAl NS dMEd Sl
= : 10 Mbps Ol &t « =& : 1 Mbps OIdl
Jl= ZHY A2 1.7 ~ 30 MHz - HHE AFE 9 ~ 450 kHz
=N| PHY Jl= OFOM, DOMT * PHY Jl= : DSSS = B & BPSK
IP J|gt « |P DJ|EO| OtY

SN

ML 0/0

Home Network (2= GIOIH

EAR)

O —_ o

- Internet Sharing
- Video/Audio Streaming
- Connectivity H&
(Power+Signal)
Access Network: Last Mile
Solution

Home Network (MIOI & Automation

K/\I)

- &8

& MO

- 224 HE (AMR)

gl C|
EO

-2
SS

Mot (1BS)
HI012121
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Lt.

HET $ACZ= OMT A2 AMSoIH, E 3-1-12 PHY AHISO0l st D
=Xol 2A0IC
H 3-5-3. PHY HE 72
&= 2
AE T [BWused] 2.15 ~ 23.15 MHz
24 (Notet)
E 2tA(=25MHz / 256) 97.65625 kHz
M2 b= 50 MHz
IFFT 2t [Tfft] 512 HZ
T2 FF2 2tA([Tep] 128 M=
£ QI 22 [BT] 16 85
Alg 2t [Ts=Tfft + Tcp - BT] 624 M=
e =55 80.1282 kHz
AlE 20| (CP Sl &8=) 10.24ms
aAlE 20| (CP A2 B=2) 12.48ms
E(Ee BHg)Hx DBPSK, DQPSK, D8PSK
OMT  AlABIZ2 2,15 ~ 23.15 MHz< A= AEotl, 2 E2
97.65625kHz (0| EX1)2l HE=2 A=, 015 =W dIEUHA ESUHS
oz NEEH=E g2 MA=CH d8d HEHM OMT A= 2t9 28 S
SL0HD| SIoH 128 &Z9 &8 ESFFE AMSEHCH. £ daEd HE A0 A
MGt L0200 28 3! ol &&= =01J] R AEFHURES S
2l =-Z Z = (Reed-Solomon Zg= FEC(Forward  Error

)
Correction)E EZEstLE. 2 &
DBPSK, DQPSK 2! DBPSKE Al=
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- Ts =Tfft+ Tep - BT >

X DMT Symbol ><

e BT L BT -

4 A

«—— Top >t Tift

[ 08 352 ] OMT &=

PSO{ (PHY ervice Data Unit)2 FX= Ofteff 12 3-1-22 220 P=X
0

(Delimiter)Qt CIOIEl TYU(DF)OF RALN UD, PEXE TeHAUs
MOl TY(CF)2Z FAESCH CIOE YRS Ty SHO
Mot ZMEHK 22 45 UACH CI0IEl T (DF)0l EMGHA L= =3

0 5

gS W2 =l (Short PSDU)OIt 220, CIOIE =& (DF)0I EM
= Zdes 20 Zale(long PSDU)OICH S ELH,

Delimiter Data Frame

MPDU

MPDU Payload

Preamble %?2:;2‘ S;’é‘:r Frame Body ngjodﬁﬁg DFCS
10.24*3 usec 12.48%4 12.48+16*n usec
usec
¢——Short PSDU——»|
< : Long PSDU >
[ & 3-5-3 ] PSOU A4l
THES =8 HSF2I e 702 EdolY AS(TR)DF 24 & E
dliold &S(ITR)2 FHHECH. =& HUHAH= 0IE 0I5t =2eld P&
O+ 2 X(PCS) 2t NMHSO0ISEZE(AGC) ¥ SIISHE +=&Hetl. Mo ZHd e
=2 SR 2 442 ONT =2 H4EH, 2 0T == 4 &Y
& RagtE JIELE XS BPSK R33tE &tttk £ 2F MT al=E2 9
T2|HENM AIES &R S4+E AZE00 20l (shaping) AI2ICH. Ol
Ol ZYge =& EF2I 22 16742 OMT A2 (T a2 =5)
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£ FdEH, & Zal WO =ICH 15002 ONT &= =50 852 = U

Ct. GIOIE =g WA OMT Al22 Ol& DNT AlEs JI=C9=2 XS
PSK £33 3tE o, ME &=20 W 2 & €2 DBPSK, DQPLF & D8PSK
b M2 4 UCH. 2 DMT AlE2 9 Z2|MUENA AI2E = &
£ A=Z206t0, 2l0IZ (shaping)AlIZ2IC}.

AD[ Encryption ——I CRC LJ Scramble
|

| | __\

? _ FEC

| with Interleave | ‘

| PSK l—b IFFT - Analog I/F — DAC —»
| Bl | |
i Control Frame

[ Encode _J
[ & 3-5-4 ] DNT 41D 285

18 3-1-32 DMT &rJIe =28&2, YSst= 56-HIE DESE AtE6t
O, XAl AHLAZ Federal Information Processing Standards
Publication 46-3 "Data Encryption Standard"E & ASHCH. OIOIE =4
2 CRC R&3lI= ZdY o, Zad =/, el =5 Yol thst
16-HlE CRCZ HECt. CRC= O =Y OCH M8E 0 d&EZH, 2
DY A AZ20M= =J13 D0 CRC HAtS AIAGHD OHXISE &2
Me OZ30t o Sl B2 dSEC. ATE#HSe(Scrambler)= &
Ol 127 Z2dly =71 AJSEEHE MEGHH OOIHE f&<®Istoll), OO0l
BH &I HIOI0HAR =OF A% 2Z0l(maximum run length)E Z A 35D
?IoHA 32/33 HIOIHHA A £S3IE ALESHCH. FEC ¥ QIECIH FECS
ClHeIHE Z2E-22=2 =2B3S3FD 23531, FOHE
(puncturing) & ClHeIHZ FAHECH. {4 Ol ti'ZE(PLHSMS DBPSK,
DQPSK, D8PSKZ H&T (HE = ot= He=s +=dstlt. dkof A& 3-1-501
28 HASAN CHet A& 501 LIEFLE QUCH.
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m
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o 2XE Sol OHMe A=sS 2XSHCH. 2+ OHXIDF OtOIS(I0LE) 2 &
CHEH MES AEE = JA2U, AFE S(BUSY), = CHE AHIOIE0l &
S =2 22 M MY Zel EdHMEQ B 2 WIX JICHICH oiE
EHMA SSZH Al 52 AEote AHOIMEES HIT WI¥E S
ol CHE&&2 AXSICH. MAC2 MIZSE W2 2L MAC HISHA M4
St IOIHE ¥&3 HEE >38st £ PHYHSZS Soil MSstCH "=y
2" 2 PSDU(PHY Service Data Unit)2t S2A0HZ AFEDD “AMHlA =
£ 2 M3EZE MSOU(MAC Service Data Unit) SE&= MMI(MAC Management
Information)2 I &ol= FBB(Frame Body Block)E 2/0ISHCH. MSDU2F MMI
E PLC HIERIDE Sofl 88 Mo s HE=2 I8 3-1-610 2L,

9

=clAHO0lE CIHHIOIAE flet =222 0|lHY 2SS J|Bte=Z
MII(Medla Independent Interface) & UARTE S8t & CQIHH0lA
£ M38tCh. MSDU= IEEE 802.3 OIHUICZRH &
8-HIOIE Z0l2 oY Z2|d== Hels LIHAX

AEZRH 22 Alelg OO0IHE 2l0letC. 2 MShu
MPOUSl HIOIZE HQl =Y 2XM0ol WWE=CH otLte
=2 & JHel MSDUIF EE el SXHX AHOIA0 SLE JR 0 e
MSOUDE otLtel =iy =2XHo Z&8E = UL MMI= MAC 22l XA
MEL = MO E22 MSOURb OH&HJEXIZ FBBE A4S MPDU HIOIZE
THY 2ol WESCH otLkel Ty 2X o= & I ol&tel MMIDt

SEH0 dE5E = UL

o

e
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13 AU N
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Ehemet Serial

Frame Daw
R e e e T —— Ml
// MAC N\
( Mmanagement )
\ Entity =
e
1 r__ — ¥
NSDU[ Data from L NE Layer c“‘;‘::;"::é"“r MM
oF
E
=2 - I S
MPDU Iﬁ:::, Frame Body
v '
PR |
—3 weo
T = i ——
i 5 1
e x S e M s R _I_ B IS e i s e - i i TRBE
CF FEC Path | DF FEC Palh
v ~ S, S
; ;.;_ | PsDU Preambie 'F';’.'"T': . Dala Frame (MPDU, Bioc« Sadding, and CFCS)
3| | L '
| G Shart FSDU
; Long FSOU —
|
—— e —— e ————— e e o e e ———— e P
=
- v To transmission medium
=

[ 08 3-56 ] SAEUAS HEst HE

2 #230lA HAlSte O &% 2AE [S0/1EC8802-11 "A wireled LAN

utilizing carrier sense multiple access  with collision

avoidance(CSMA/CA) as the access method."S &XSICI. CSMA/CA= ==
= =

S 2017 SI5h ST AXQ WRT BIES OIZ5H0 ZHUS M
S 2o MHA HHLSOICH AHOIMSS GIDZ2 PREES =2I® UE
A2 A LHOIA AZ 2 O O SAS B0 8D 2N 0= 22
SHETF 2K 9 JbA BHEIF 2XJF UCH S2IE BT ZXE PHYIL A
TZotes Jlsoz TelYs XS S0IS0H I BT 2XE KOl =
dlgiel Az 2= 4(NSB) EEES 01Z0t0 T2 AEI01&0] B NEE
Ol T Yo MY R L0IZ GAGIE JISO2 MACHAM MBECH 2
2IX PrEIF 2N, Jby SO 2K, J2ln WeD BFK o ZHE
S DHMAEHOIS & 3-1-73 20l OtOIS(IDLE), AFEZ(BUSY), 12lD
218 (CONTENTION) O] QUCH
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A, A BelXI(CB)ol 28t 2IIlE JIs2Z & He A2 HBAHAF
= AHOIE2Z AZ CIE GIDE AtEct= 5 e A0 =Moot AH
oldez MZ 2 GIDE AtEot= & e &0l ENot= AHOIES
2He S4lE2 JtsAH oiE=Ch. 18 3-1-82 & B X0 2o HZE F
el dls LI, & B3Xl= & & We 2 AHOIE=0] 20le
20l X etCt. & ESXN= HIAIZE F e Aol &¢9:H 28 AoM
A A= S0 GIDe 232IIE A L. 0l = & B3Xe= JIES
AHOIES Y st ZHoZ & AY UA=s AHOE=A MHE FE=S
=HotH 8 HOIZ0U X0l HEAIII=E & e & ol [A= Ad
old=0 &t 22 MHEsU. & B3Xo S¢ 48 ¥ &2 otF
oM =48t MSDUE CIE & A2 = Hotle Jlss= MH2lotH J|I&ES A
HOlE= sgottt. & & ESXes JI&E2 AHOI&EN OHEDIMAIZ
a2 23 HSUHAM e MSouet A& 2 MAdst WMIE MSeHTh
an_ LR
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: 4 — 29
Y5 (58) (-.SJ1) T (&) 2
\ P2 AN L\.V/’ 7/
\\ ,/ \\\ ”/
B * CB: Cell Bridge
[ 0% 3-5-8 ] & B3I X0 2 elilE Jls
SAMRFP/S LIS (RTS/CTS)2 =24 & (hidden) AHIOI&W 28t S==2
gtXIotd| ?lol AtEE = UL, ZHed= sS40t & AHOEE EH
MEA= AEGH)| & RTSe CTS Zd2ES =1 2H0F Ml HlsS s2st
Ct. RTS/CTSE =1 = S AHOAEZ2 HIAS CIE AHOEESE2 02
Sofl Ht2 AiE EgHAMAol 20| =S¢t Jtal sl Z2XNE s=dg =+
Az EdMAQ MG s &5 sHE AHOIEN st S=01 X
EICH. RTS/CTS= s=AHE AHIOIEO &ME B0 &otd sdst 2elA
HEKAANH 2ol 2= AHOIESH 2o AI2ECH
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C 23D gt A HEXI|IZ HO0IE2 Of
AE IStolD) QUCH. FEC(Forward Error Correction)
230|/250, HeIH/CeIHZIHZ 2

RSN ZMGHE 2B IS0 HRGHI RIBOICH 2o
IFFT(

N e A T
S 2K
A0 =2 HI I

E N2AFHEOZ ASZ Bglcte XL, =41D]
O| FFT(Fast Fourier Transform)= AlI2tE Ol ASE FMx=H A2 {0
HZ HE5H = X2 2201 AZS=I|2 15.6usec OILHOI 512
point IFFT/FFTE £&5tCt. AIE Soll ISI(Inter Symbol Interference)
Ol CHXotIl {6 CP(Cyclic Prefix)Jt 20112 MHGHGY, shaping&l O Of
=2=27] 22 50, OO0l 2HHOolA=E oY CIHHIOIAE XI& 6t
Jl I8t MIT(Medium Independent Interface), Al2lZ CIEHH | AE XS
o2l <8t UART(Universal Asynchronous Receiver/Transmitter), 2= C
HHOIA  QIEHHIOIAE XISt @8t PWM(Pulse Width Modulation),
PC(Pulse Counter), SPI(Serial Peripheral Interface)2 AEE0 UCH.

AGC(Automatic Gain Controller)= =8AZO YEHES HEdStD AJIE
LEEOICH. dEd ME2 MEZM SH01 M A22 2 dynamic
rangeE = AGCII=0| ERotH, =4l AT FINIE Higts HEAS
d®Z HA3otH A/D HED|Ql dynamic rangeE ZIHE &&ote Jl=
OICk. NVM(Non-Volatile Memory)2E{HOIA= T2 )& K22l CIE{H O]
A2 ANAE RSA A2 EdA HEIELIZ22H & W22 SRz Z=
2 22490t |8t 2T HOIAOICH. XPLC232l HW core & 42
8 3-1-103 201 &J(2 XtXIHE [P core Ol200( CiSl &2 IPE
TG EZSHUCEH. 32bit Miro—processor= PLC 72 SEA& HME
=250t f8t MAC(Medium Access control) sub-layerE Sd4dsS X206t
= software o Z R2&Gt)| I8t 2H0ICH. 0l= PLC Physical sub-layer
o PLC Transceiver?t XNEHOZ HZSGH S&SHCH &S PLC
Transceiverl 2&  parameter& x&8& = J10, BExHO=Z

UART(Universal Asynchronous Receiver/Transmitter), PWM(Pulse Width
Modulation), SPI(Serial Peripheral Interface) & PC(Pulse Counter)
St Z2 F=HI|J| 2IHHO0IAE MO &tlt. Frequency Synthe sizer PLL
2 System Clock@ 22 E micro—processor b AFEs6t)| {8 =& FIh
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OF=0 WOl <ol AFSECH. D/A converters
Otd2] ASZ BE5)| fst Hez 852 %
, A/D converter= £=AlIE OIY20 AISE CXNE HOIEHZ BHESH]
st Aoz 452 IRot= =2 coreOlCt. &8t Low jitter PLLE D/A
converter2l conversion rateJdt A/D converter®l conversion rate 2Ct
M= S B 0l&0lJ] &0l PLL(Phase Locked Loop)0l L=F&Ch.
USB1.1 Transceiver= USB2l 2c|& At2E XI&ot)| ?gt Transceiver&
M USB 1.1 Specification2| Full-Speedd ModeE XI&otH Z=ICH 12Mbps=
&E0| Jts3t00F otH, USB1.1 Device= USB2l Controller AtZES XI&
otJ|l <8t DeviceOlCt.

(s 1 T 1

40

XPLC23
| L Low ditter |
Ethernet ¢ i
<« M I/F ’ FrEm |
| MAC or PHY | | -C/A Converter | |
| e PLC Modulation O
! -AfD Converter
: o Se e acP | ACC
. | Device. | | 82blt Micro-prosessor Al
| ; with Peripheral ?
: e ke WM e |
ART SRR | I/E J

f

Freuuency Synthesizer PLL

[ 1% 3-5-9 ] XPLC23 & HW IP core &%

HHE HWE Z3Sot)| ?Iot FPGAZE EMME H/W SHZ=S MESCH =
Jls S50 et H/WE FPGAOI EXHotOd EmulationsS =St H/W =3
Sl= Olg2 A824% 20| Lot dMECz dad Sa 2
Jlse =d8g = UALSE &ZH &tCh. Emulation UHOUAM ZH = H/WO
et 2MES & UAl =3& WSOl et Br=EHEe HAEE SoiA
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[ E 3-5-4 ] =2J}¥ Chip-Set H&s

=13
o

Co. Al 2L o|
Feature Intellon DS2 Algtol
Country 0= A H QI st=
Support HomePlug AV UPA KS X 4600-1

Master/Sl
Topology Ad-hoc astetisiave of Master/Slaveor Ad-hoc

Ad-hoc

Access Method

Home Network

Access, Home
Network

Access, Home Network

Half Duplex

Duplex Half Duplex or Full Duplex Half Duplex
Modulation Windowed OFDM Advanced OFDM QAM based DMT
PHY Throughput | 200Mbps 200Mbps 24Mbps
Total Carriers 1,155 Carriers 1,536 Carriers 256 Carriers
Bandwidth 1.8MHz ~ 30MHz 2MHz ~ 34MHz 2MHz ~23MHz

Encryption | AES Triple-DES 56-bit DES

MAC -
D::ii‘f:e CSMA/CA CSMA/CA CSMA/CA

Product

6) DS22| Wisconsin

0S2= A MG
Wisconsin Al2lXe2td =2dl=
X

200Mbps LAl

&0l &

=
==
g0 240

o HRAY =
ot

Solution GuideOfl 2H3t Head-End(0lGt HE), TDD 2 FDD REPEATER(
FOR)Z} Consumer Premise Equipment(Oldt CPE)2 RAHdIE=2

ot TOR &
SIHRUALH.
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XE DL MHEH 2E FA HEAZ =R Aoz

gy 2 o duegg 22 st Ao

=l AN, JIEEs 22EZ 6t= Aitana 2= 200Mbps
CIHQUCH., £, 242 ATEQ N s2HoZ N & o ¢dl
Wisconsin2| Chipset2 2r2r XZ2lotHH0F & MAC HE=dlA

Ol =& Nodel2l £0 et 20| S0 2 HAIUHAE

9 BHEO2 E2ItsotH 102412 MAC HEY AE 22|
2O ZFAQI DSS9002E HAHOIAUCEH. DS2ALHIA  HIZot=

=)




Ct.

[ E355] 2 Mg 28220
Software o N Alma
Spirit In—Building & .
Chip Set Voice Enable Backbone
Access
DSS9011 0 0
DSS9010 0 0
DSS9001 0 0 0 0
DSS9002 0 0 0
DSS9003 0 0
DSS9101 0

2 U9 IR
1) HE (Head-End)
ANZEH RI-45 HOI=SS 2220+ PLC HIEK AN g4 N
J X0, PLC 2E& ACS(Auto Configuration

H 24 28 zx==2 20t NI 4= & =0 o2 &

MM LIte 2=d0lE & YW MSE FHel Al SE6H]

=
dot=s JlssS #=dote X004 A TORI FORS 242l HHIZ =22

r

Ui

i A0 SS& 212 852 |AXAotH, =&& &.

|0 &
1836 MSE AEE 24, =, Store and Forwarding &ale g

FI= 28 SHJI0IMNH, DS-20M MBots & 2E(Z2E1 ~ 2216,
SE9 AS)O0ILHUIA & .6tefe =0+ 2ot HO0IHE d&6t=s &
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HIOICt. O 3R0Ue= AMEZ=E 2E0| otLtel =0+ HWE2H=S Xllol=
Jls2 #=dot22 DSS9002 A0l 24t AF2EH Ke #E2E 2 &
Ct.
[ & 3-5-6 ] DS-2 Ao It & =
0 5 10 15 20 25 30
I T T A M N M1 I R T TR TR W N N T T 1 P T T W 1
! 1 1 ¥ 1 7 I 1 | I I N I N L 1 1 ¥ 1 7 1 1 1
Mode 1 Mode 2 Mode 3
I I 1 I I I 1 | I I 1 I T I T I I
Mode 4
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Mode 7 (LV1) Mode 8 (MV3) Mode 5 / 9 (LV3 / MV4)
Maode 6
1 1 1 1 1 1 1
Mode 10 (LV2)
Mode 11 (MV1)
1 I T T T 1 T 1 I T 1 I T T 1 I I T 1 I 1T T T 1
Mode 13
[ | [| | | [| [| [| [ | 1 | I | [| [ [ I | 11 [ [ | [ | [ | 1
T+ &+ F—F%+T&-&+$+—&$-&+—F§++—&+—-§+§F +$&-"§&&—17&7§F1T-11
0 5 10 15 20 25 30

JHE A S0 EXlicte 22 EX0IH, AMAE2== HELE Repeater == H
s NS 2FH JHEX0AH 2IEHS HMBIASE 9
o0

12 & X2 HEg=s Z=Ch.

O

. DSS90029 ME H =S4

0SS9002= 802.1d2l bridging protocol= XI&otD 1024942 MAC
learning table= XI&¢StCt. 2JHS] 100Mbps2 MIITCIEH HIOIAE E Mot
USM, 8IHS GPIO, 1JHSl UART portE Ml Zstl}.
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OF. JHE &2 At

[ & 3-5-7 ] i ZHIQ ArY
ZH| ™
HE, TDR, CPE FDR
KIS AR
Main Chipset DSS9002 x 1EA DSS9002 x 2EA
Analog Front End DSS7700 x 1EA DSS7700 x 2EA
MV Coupling BNC x 1EA BNC x 2EA
Ethernet connector RJ-45 x 2 Port RJ-45 x 2 Port
Port Power connector 220/ 100VAC 220/ 100VAC
Console D-SUB9 x 1EA D-SUB9 x 1EA
Loop control D-SUB9 x 1EA D-SUB9 x 1EA
Power LED 1EA 1EA
LED PLC Connect 1EA 2EA
Ethernet Connect 2EA 2EA
Power Switch 1EA 1EA
Hh. 2O ®AM S4 2 HH 02 A
1) Hardwarel ==zt A
st BHXI & H &8

[y

O Low cross talkE <

O High speed memory interface A Jl=
B &AH D=

St

O LHIPXE 98
2) EUHQ U A
5 o1
e o

a. HE, TDR, FORS| HHXIOf CH
tuningOl

R AHEE2 Zero tuning networke &2
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2 QUK MAENMOZ= OIHY MHIAE Q60 225 = YoHMN= 2ot
of HE S22 Lot &EAHSIN0F o2 HEotA 22 &= UL W
stream2 P4ote 220 F12 =0+ OlE9s g49otd, LV(Low
Voltage)Oll F22| =0t=~=E &Yt Intranetdt MV &E 2tolE =elot(

F= SAIOICH, IJIM AFE2E = Repeater= TOD ZAI0|0H, LVH HSOl
Jl 2ot 2002 2 E 0| A== Repeater O|HOF SHCH.

4

[ 12 3-5-10 ] Zero tuning network

O L PH2 Pure FD NetworkE 48 %= QUCH. 0l 8t topology
o SiteE W EER2HU F1, F2 & F32 FI+E uWE BHXIGHH &
cl 8E0 SE2 F10 U220, LVE F2H0le 22 F42 Y6 = H

Ol

M HopsS —4&0ot1, HI Hop2 F12 €Yot =I=+E MAIEot
e F&dote ggol UACH. AHIIA MV Tined &XIE

FOD ZA0I0H, LVOl dropotl|l <ot 3J4H2] Z2E Chip setOl & &
Repeater ot A XI&l O OF StL}.

[I
§93=1|O
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&1

3-5-11 ] Pure FD Network

WE S8 M2 U2 EFED HAM 9P 0| AXss
2, JlUKel AHY HHIAS WIFISS 510 AHIA 80D
Ag & A= Y PO o

O HE-TD-TD-TD-TD-TD-TD-TD- ...
O He-FO-FD-FO-FD-FO-FD-FD- ...
O HE-FD-TD-FD-TD-FD-TD-FD- ...

O HE-TD-FD-TD-TD-FD-TD-TD- ...

S2 Hdd JHA B2 =

i

e

w

& ACt.

b. Time delay vs ThroughputOl CHst BHXI 224

ADJ|gtol & A0 MTtet
Time delayot Ded & O OF

Throughput O 224 & XIBF Ch
StC}.

i
ol
[0
o

3) ACS & SNMP &Dt
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At

a. ACS AH & cliente &3

Linux basell DHCP % TFTP MHE AtEStH ServerOfl It &HI2EH
EaPNES RS i?l 240l JtsotlH, AHUHM &ote 8= B30 A
IQJtAH A&0| JtsatCh. CH2H, PLC WIESRI W Node==Jt
LOFXIH AAHU A0l HUCHoIH A& = SHEOl QJLH. Olelst HE s
2245t 216t Repeater ZHl W20 NVRAM S0l EMot], 0 <
&, HHl MIts S22 AAHO

St AlIZ = ULH

rn
>
=
0l
X 0
e

b. SNMP Server & clientl &3

Linux based systemOllAl command line2l &EAISZ snmpget, snmpwalk,
snmpsetS2| BAS AECIH AEGHH = = AUCH. 0lHE Az Fd|
O EfTHE agentll & HR0HS 2= QUCH. SNMPc Server Z27]
g2 HlWHE Visual otkl= ZXEH WERHI HES Tree 22 2 =

= DHOA HHl2 S AEHE

A0, UCH =
201510 PIGH0 DS-22 MIBS AIHHOI &5t , 0l T2 Iaol &9
Ol2f MEHE =HOIGH=Hl SEOHH AU

St plSystemeEntryOfl Z& & U_es 22242 010(0bject Identification)
=gul CHokOd
plSysiso(1).org(3).dod(6).internet(1).private(4).enterprise(1).ds2(6
798) .wisconsin(3).plSystemTable(1).plSystemEntry(1) £ getdtti HE=2
S ECH 0 8222H Firmware version 825 DS-2 MIBUHIM HMI33at

= ddlo dEE g &= ARULH

o]

e ®ed S8 2

—

ou

el

224

—_
~

a. 8Ad 2EX

PLC 28 = HE, TOR, CPES LHE —ZX= Ot O 20, DSS9002=
PLC 2E &O0|0d, DSS77002 AFE(Analog Front End)OICH. DSS9002=
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128Mbit2] SDRAMLt 16MBit2| Flash memoryE W&GHD QUCH L6, WHEF
o 2L E =3JotI| ot T(Temperature) SensorE &S £ UL,
Ethernet2l =Zc2I&t &E5t)| 20t PHYR S M GtUCH. £8F Otg =2
1 HetRe= s4l= ot DACEE = ZEES otJ| ?eF Smooting filt
@t DSS77000lM = £ <8t ControlE HXM Line driver AmpE S5t

2 S.58 22l SwitchE S8 = Couplerg HH ™
£ ME0HH SO, 2oz, HEYS Sot¢ B M6 2
(o) (0]

o
2 degd M= Rx B0l s2H0 +=&IE0f Rx High
=
[==)

v
s
ol
i
0lM
JH
o

x
= I Hu
M

I
|0
- H 10

ter& FKoIM DSS77002 =AM TISHOHE HXIH =12, Of
Anti-Aliasing S22 S 6t Aliasing 21t= M H&t
101 DSS90022] AD converterE dSRotH d& Hel A0

e
\:]QJ
[9)]

w

PLC

&

HE Of

x

0
Q
ta]
4 o
02

m O
O

}_

=

i
AR Smoothing Line Tx/Rx Connection to

RJM It—b PHY T Sensor ¥ |
L% ‘ ‘ ‘ ‘ Filter Diiver | | Switch Coupling Unit

A j * T l

ETL Rt
- DS§9002 DSs7700 Fass Filter
ADC|

F 3

3

Y

e Bl e
0SC Wilter Power Supply

[ 102 3-5-12 ] HE, TDR, CPEQ E2 (0| 1

2) DS-2 Interface part

[ O 3-5-13 ] DS-2 Interface part =28 %

- 159 -



[ O& 3-5-16 ] DS-2 Interface part 2%
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(Short-Circuit Current @ Isc) 3.06A
(Dimension) 787mm>545mm><40mm
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i i | l s ‘
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T
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[ O& 3-8-9 ] Sequence Diagram

D Creat jl CLineProperty
[ OnLButionDbICHok() !
li -| ShowRedctanbieProperty() q
J : L <Craata>>. [¥e 1
| [ oo
il fhanges Line Color :
] : T
|
| WM_COMMAND COLOR_CHANGED
1 OnGalorGhanged()
' i
L Changes Line Width i L !
' ;
OnButtonOK() OnDeltaposWithSpin() !
| : ]
i SWM_COMMAND WM RECT STYLE CHANGED | !
F | I
| 1
1 | ]
| | 1
| | !
H ! |
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3) Cable &= SY¥Z

4) PLC Modem

ZHIH KIS AH
Main Chipset DSS9002 x 1EA
Analog Front End DSS7700 x 1EA
MV Coupling BNC x 1EA
Ethernet connector RJ-45 x 2 Port
Port | Power connector 220/100VAC
Console D-SUB9 x 1EA
Loop control D-SUB9 x 1EA
Power LED 1EA
LED | PLC Connect 1EA
Ethernet Connect 2EA
Power Switch 1EA
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Frequency Range 2MHz ~ 30MHz
Insertion Loss 4dB Ol ot
Maximal Current 800A
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Dimensions
1.9kg
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Bystem Informatlen
Highest Violtage of Equipment {Um) 62,0 | kV
Baslo Insulallon Level (BIL) 145 | kV
Maxlnum altiude of Installation (a.0.1) 1000 | m
Nautral syslem earhing solld
Power Freguency AR50 | He
*  Eleoctrical dala
Appllad Blandard IEC 800984 -
Raled vollage (Un) . A0 | kY
MaxImum confinvous cparating voltage (Us / MCOV) e | KV
Nominal discharge curront (In, 820 jis) 10 | kA
LIne discharge class B
Long duration Impulse current withsland {2 ms) B50 | A
High ourrent Impuise withstand g.mo jis) 100 | ¥A
Reted short elreull oursnt (0,2 6 65,0 | kA
Maxinium resldual voltege of :
10RA 12 ps . 107 | kV
GKABI2O S 848 | kv
10 kA 820 pa 101 | kV
20 kA Bf20 po 112 | RV
40 kA B0 s 127 | kV
. B0D A 30760 Jis . 80,8 | KV
1 kA 30/80 po 0T | R
2hAB060ps BT | W
Temporary overvolizge for 1 6 483 | kY
Temposary overvoitage for 10 & 454 | kv
Enargy discharge capabiiity - thenmal 8,00 | kdwVr
Enargy discharge capabliily - Impuise 4,00 | kJtVr
Power Frequency withstand voltape {1mih, wel), arester 170 | KV
complele ' . “
Lightning Impulse withstand vollage (1,2/60 jis), arester 365 | WV
complate : s
Moohanlcal data
Helght (H) | . 705 | mm
Minimumeneopage:distance £2300 | mnd
Moumberof s N
Welght (&) 20,3 | ka
Color of housing g%
Canlilaver load, slatle [FﬂaE : apn M
Canfilaver load, dynamlo (Fryn) * BEI0 | N
awing numbor PTD HB1 / 30010822,0020
Aotessories
Line terminal” Flal{eiminal, compl.EL2 DIN i
Ground terminal Baslo aco, IEL2-sld e200-
p276/3 Isolatod
03.06,2008 PTD H 513/ 30010622,01 / RG e
ATt SA.

SIEMENS

Technlcal Datasheét
Offer numbar: anhni b622

Attaclhiment

Please find attached the U-| curve for the 3EL2042-2PF31-4KA1
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<?xml version="1.0" encoding="UTF-8"7?>
<Builder>
<Version>1.0</Version>
<Frame Height="900" Width="1026">
<Background>
<Sre>WPLCBUilderWCCTVO1WImageWINCHEONR.JPG</Src>
<Backcolor>FOFFFFFFH</Backcolor>
</Background>
<Page>
<Property>
<Text>
<Src>CCTV 04</Src>
<Interval>1</Interval>
<X>516</X>
<Y>865</Y>
<Width>646</Width>
<Height>895</Height>
<Align>Stop</Align>
<Forecolor>000000FFH</Forecolor>
<Font Size="20.25">= & </Font>
</Text>
</Property>
<Property>
<Text>
<Src>CCTV 03</Src>
<Interval>1</Interval>
<X>B50<K/X>
<Y>301</Y>
<Width>780</Width>
<Height>331</Height>
<Align>Stop</Align>
<Forecolor>000000FFH</Forecolor>
<Font Size="20.25">=2 & </Font>
</Text>
</Property>
<Property>
<Text>
<Src>CCTV 02</Src>
<Interval>1</Interval>
X>A471L/X>
<Y>413</Y>
<Width>601</Width>
<Height>443</Height>
<Align>Stop</Align>
<Forecolor>000000FFH</Forecolor>
<Font Size="20.25">=2 & </Font>
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</Text>
</Property>
<Property>
<Text>
<Src>CCTV 01</Src>
<Interval>1</Interval>
<X>473</X>
<Y>97</Y>
<Width>601</Width>
<Height>127</Height>
<Align>Stop</Align>
<Forecolor>000000FFH</Forecolor>
<Font Size="20.25">=2&</Font>
</Text>
</Property>
<Property>
<Image>
<Src>WPLC BuilderWCCTVO1WImageWw2e2l =& 1.JPG<L/Src>
<Interval>1000</Interval>
<X>B51</X>
<Y>337</Y>
<Width>1009</Width>
<Height>601</Height>
</Image>
</Property>
<Property>
<Image>
<Src>WPLC BuilderWCCTVO1WImageWal =8 A3l &= 00.JPG</Src>
<Interval>1000</Interval>
<X>B55</X>
<Y>616</Y>
<Width>1011</Width>
<Height>896</Height>
</Image>
</Property>
<Property>
<Image>
<Src>WPLC BuilderWCCTV0O1WImagew 22l =&0.JPG</Src>
<Interval>1000</Interval>
<KX>10<K/X>
<Y>412</Y>
<Width>468</Width>
<Height>716</Height>
</Image>
</Property>
<Property>
<Image>
<Src>WPLC BuilderWCCTV01WImageWCCTVO01.JPG</Src>
<Interval>1000</Interval>
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X>12<K/X>
<Y>96</Y>
<Width>468</Width>
<Height>398</Height>
</Image>
</Property>
<Property>
<Flash>
<Src>WPLC BuilderWCCTVO1WFlashWWATCH.SWF</Src>
<X>13<K/X>
<Y>1</Y>
<Width>249</Width>
<Height>91</Height>
</Flash>
</Property>
</Page>
</Frame>
</Builder>
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