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Study on the Earth Characteristics of the Transmitter Line for the
Data Transamitter between Vehicles.
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ABSTRACT

Recently, the microprocessor with network function based-controlled systems instead
of conventional microprocessors is widely used to industrial applications, and also
those technologies are widely adopted for train control and monitoring in modern rapid
transit systems such as railway vehicles.

The purpose of this paper is to propose a high quality data transmission line of
railway vehicle system controlled by a microprocessor, which was designed and
realized through SMG 7&8 and ISA project. 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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[ 1]ISA 15X A48 network cable A%

Characteristics Value Remarks

twisted shielded pair
with controled impedance

Characteristics impedance 1200hm *+10% from 0.25 and 2.5MHz

< 1.5dB/100m from 0.25 and 25MHz
< 2.0dB/100m at 2.0MHz

Type of cable

Transmissoin loss

Differential transmission loss

between 1.25 and 0.25MHz < 0.8dB/100m

from 0.25 and 20MHz
Transfer impedance < 20 mQ/m Coaxial Cable® A}&3le &
ALY 4.
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[E 2 ]1IEC61375, TCN &4 B A8 network cable A%

Characteristics Value Remarks
twisted shielded pair
with controled impedance
Characteristics impedance( Z;)| 1200hm *10%

Type of cable

attenuation( a) 10dB/km at 1.0MHz
. . < 15dB/km
(Transmisson in loss) 14dB/km at 2.0MHz
capacitive unbalance to shield | < 1.5pF/m at 1.0MHz
distributed capacitance( C,) < 65pF/m at 1.0MHz
crosstalk rejection > 55dB (if 2 pairs in the same cable

from 0.5MHz to 2.0MHz)
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Aq71M, e 29 propagation delay time, f,pE transition time Z28lm L, length of
the stub °lth. $dlM Fojx e 4@l WP £y=13%10"%/10=1.3%x107° o]z
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L,=1.3x107°x128%106=166 (mm) o|A& Z stubel Zolst 166mmE xFHANE <&
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3. Grounding of Cable Shield

Cable Shielding2 Source &4 HA e WP ReceiverFollA FAste By T $FE
A A8 Coaxial Cable5 & & + JoH o9 A7 Yid EAHL nolax jg.
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{381) When Ampliier is Grounded, {192] When Source is Grounded,
the best connection is (C) the best connection is (A)
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@ Connection B @ Connection A
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@ Connection C G
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@ Connection D ® Connection D
N % C,
Ve=T+C, VG’. V=" 3¢, (Va1 + V)

Receiver=(amplifier)] A1 Connection A¥ Shield Noise7} 4% ¢ B2z z2p=2 B3z,
Connection C¥ Vp=00122 Vuad Veds T3S ¢ F Ut 9714 V3 Vee A3
earth ground?7t® AYA, F groundAtelel AHXE 44 el ReceiverZoly  Sourced
A 713 F& AAWHE Connection C9} Conection A4S ¢ 4+ A2 9l FEolA Ground
AYE W= 2L EAE €€ 5 I
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4. AEAZRA ] AN AF A= AW
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[ 7] General earthing layout

A: Equipment box earthing — braid &€& screw® M ZAAHoz2 HA o,

B: Equipment end earthing — screw& F3AM FAHoz HAFo

C: Jumper end earthing— [2% 8] ¥HE F=

D.E: Intercar shielding— One pointel]l BA &t} (earthing continuity A}l &3 #d L &)
F: Intercar earth continuity braids or bars— high currentoll ti@ o3 dA7t 2 7@}
Intercar Jumper®] One point& L length of stub
EHM Screen AFFAE MR N
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[29 8J91A4 L1& stub lengthe] B 24 _(\
172801 2= (23 P
12 = L1 <10 cm
8 $ L L1 <100m

[23 8] Intercar earthing details
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5. A€ 2 ¥¥F AY

A2 SN2 2RYH FRA5G 9343560 AT dA $8 dad ds Foluitt 53
AAAF2RE stubg] HolE AANY & URew HA Hud gt AL EAo] gEiAs
Aol AT AAE FH A 9 + AU

A7 A2 AEHAN QoM E AHL Jumper A EAZE 7Y F8F 8oz ¥y
A1 olg AFE ¢ U FAHQY B AAs A

A4gA B9 ShielddA M Aojrde HAAdE One PointE VEGA% 2 casedt
AfAcl 2 vix HolZP mgoz AT F v <% EMIY did dys g4 HA
540 Bk 43¢ Ao yEhu. '
FFo= 44 AR FASHES AYEE 5 de 2o FAZ AgFA 4 d§ dFnzg
) ol A E A £ A$ 2o SulE AHE HA S ED E5HA Fusl P A= )
gdd.

a1Fd

n}'l_v‘

(1) &peiE, viol2 =538, YA} 19883

{2] Data Transmission, TI Data Book, 1993

[3] IEC 61375 Electric Railway Equipment- Train Communication Network.
[4] TIS Cabling rules for FIP network, ISA 71&A+%A, 1998

[5] SMG line 7&8 Interface Specifications, 1996

[6] SMG line 5 functional specifications, 1995

-3l -



