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Study on the Characteristics of the Transmitter Line
for Data Transmitter between Vehicles for High speed train
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ABSTRACT

Recently, the microprocessor with network function based controll system instead of
conventional microprocessor is widely used for industrial applications, and also these
technologies are widely adopted for train control and monitoring in modern rapid
transit system.

The purpose of this paper is to propose a criteria for data transmission, which was
designed and realized through Korea High Speed Train. Noise, distortion and
attenuation are always present in data transmission system and strictly limit
performance. This paper describes a method to calculate the propagation constant,
attenuation constant, phase velocity and length of stub.
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Iz)—{[2)+dK2)} =Ydz W2)
714,
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FBE g 74 (attenuation constant)g 3 &8, 2R} @9 [I/m] =& [Np/m] 2 [dB/m]
2 Yehlln, o] #AE o[dB/m]=28.686xa [Np/m]2o2 EAHD. =& 355EE 4 A4
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W2)=Vie "+ Vye” (10)
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x_Vzv _[Y _ 1

o] ¥, o] wWo] ZyE A2 EA U W2(characteristic impedance)} &9 thg3 2t
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"“—__vm)O an

7F QiR 971N, w & Zr4E(angular velocity)E el dT), olmel vy £ Augto g o
E3E &2 }11\]6}7] W Fol HA4rE&E(phase velocity)d} 332 APz £ JAF(incident
wave)d} @t} A28 E 2o wpHow FTY

L= B0 (18)
o] dojA 9 HFgo APde= AAEEE Vel T E= vhAld(reflected wave)et &
th BAdoR xEHE 98 JHA] RERAY H4E&Ee A we dEA JEdd 98 &
A, Z2]d € d(polyethylene)2 066, BX HAH(pulp insulation)= 0.72, ¥ PE(semi-solid

PE)= 0.84°¢]t}.
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22. AEA sy A

Ao s VEGD Aol R 2¥(stub) ZolE B3 A dd Wz &
Ag FASY, 41HE e 2ol TAHeE EAY F At

L
Zo=\/ f‘l ( ~ jwL>R, jwC>G) (19)
0
a3 HASEE Vs TAos

v,= ij—z-:; (20)

o Am, 419 0 HYsel AYHA e Be 4 A F Uk

=1
Y= ZxC, (21)
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v,=128x105 (m/s)7} At} o)A AE2 9 29 Zol& Asr] SN TN ANS A
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t,d——lbﬁ and L,=t,v, (22)
714, Ler A2 MA A (propagation delay time), L A o] A IH(transition time) 12

2 L= 299 Zol(length of stub)olth. FolR kg Aol dhYstd £;=1.3x1077 o]z,
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=
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23, WA A% B WA &4

—

A} A g (reflection coefficient)= Aol & W] & Aol A7l ddds9 ¥E S Ro

. olRAL & HoM waEE A3(ENg 1 oz st Az Edz vE vgod. F
B} AlSE o(rho)2M thg3 o] Aeldtie)

. E ZL_Z

=T, = 7,77 (23)
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2 Hojue Rez dehdd, aga ¥} Ag7t 508 $AE AojEe gvidiEt ¥
A2 el oldlZ oI Ao vedrh
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* =3l A7 539 (29 4] $0% NEs=
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(298 5l =A &£%7} 1Mbit/st 1 25 ns (200 mVis) 25 s
[174°] A7) 9] Z HS38e +*A ] "
00196 @ $A719] S FHFE H oy T S
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_ N L _ /! SEE peak
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(22 5114 #3" Ade wFs  ps | 5 N a0
Oqo]: t}—l“:} 100 ns 100 ns %;%L ?\5 '~‘ time
el 7AE Yo BEHA ¥ 03 or 10 BT nominal f?» sh
Aeole $a%e e FAs oo, TR
mnsz.lvg‘ !xA!,M',
29 23230 e 3PN
2 ! 2447 note: BT=1gs, BR=1lt 0391 L0 BT pominal
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32. ZAF ZddA A AcE AH 54 I

AEMZ AolEe] AFold HAA AR vlagHor Ay UXE ALse dHE L
. AdAd Bo] 2EUAY AZFAGIYE, @xAE F 79A FUAAY ANEE AR
ol Ay Aoy AFolet T F Ut
22 7)(reflectometer)= A7l BAE Ao)E2 U] bldHAddd gt BAEHE EE
ZFA &), o) AL A FD WAL A 7] (time-domain reflectometer)glt Edth WAl &3

Hx Wste] WUREA B n Aojiy Az W dojud ojF FA A
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ste 7152 JHAA Q. o2 ¥l H2oA wl
Fo 22 Jebdoh @A 2371 9, A, A9
o] &4, AlEUlY olEH, nYd F5& ol
F ok [29 612 ¥} SAH7I2 dx A= gl
T I15FEY Y& ST d9HE B2 ot
A% Hol 22 #3& Jud2It & 9 vg
U, ol E Ay Jduldart ¥E FS$E Hegdd
th WhAF EAVE A AR F Zof, ddda B
ZH4E FAE F do 2 AT AAE HEI
Zold $ gle AL /AT YCH5L.

A E K22 RI2(CM2)

3 = pass criteria fail criteria

Zol [42.3m< L< 51.7m|51.7m{ L< 42.3m
A= ] 95 < Z< 115 | 1158< Z< 965
4 <15 dB > 15 dB

2 5 K22 R12(CM 3)

3 = pass criteria fail criteria

Zol [42.3m< L< 51.7m|51.7m< L< 42.3m
PHA2| 950 < Z< 115Q 115Q < Z< 958
24 {15 dB > 15 dB

U K22 R12(CM 4)

3 = pass_criteria fail criteria

Zo] |24.3m< L< 29.7m[29.7m< L< 24.3m
A= ] B < Z< 1158 1152 < Z< 9B
kil <15 dB > 15 dB

(2" 6] KTX B4 HEHZ Aole 27 573 #3 <44

4 AE R IFF A9

AE 29 571 A=22RE A A3 ol da dolnsgit. 53] JFdFz Ry
ANEGHes, FAFL F3 Alggola
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24718 olgstd Aeze AclE A% 4uE

ASE 7ol F2 A%e AFFAGIYE, B, A4 H(HA) 2 &7 9@
EY AR WA A% 9%E Mz

47z aotd & eow,
oz 9o 323 WANE 2L e

FFol e
A7 22§ e o
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