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A Study on Train Communication Network for EMU using FieldBus

*Su-Gil Lee, Seong-Ho Han
Rolling Stock Division Korea Railroad Research Institute

Abstract - ProfiBus provides real-time data
communication among field devices in the
EMU(Electrical Multiple Unit) and TCMS{Train
Control  Monitoring System). This paper
presents an adapt to Train Communication
Network for EMU using ProfiBus
DP(Decentralized Periphery) mathod, which is
the layer 2 DDLM(Direct Data Link Mapper)
protocol of ProfiBus.
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ProfiBus2] Protocol 74& vebd Ao|th

B 1. =ANEA=AE B 74

Protocol BaudRate |4 4% 7] (ms)
ATC Current 4800 250ms
ATO RS485 384K 50ms
TWC Current 4800 250ms
PISC RS485 9600 |TWC ®H3hA
PA Current 4800 |[TWC Wi3}A]
TRS Current 2400 | TWC W3A
VVVF | RS485(HDLC) 100K 20ms
ECU RS485(HDLC) 19.2K 50ms
SIV RS485(HDLC) 9600 200ms
CM INV RS485 9600 200ms
E/D RS485(HDLC) 19.2K 50ms

F 2% AFAM 74 g9 AEskE Train §41 149
HREE VERd Aol

X 2. Train §4 AF¥ B

ProfiBus TCN LonWorks
OSI'Level 1,2,(3,4,5,6,)7 1,2,3,4,5,6,)7 1,23,4,5,6,7
Max. Bit N ]
Rafe 12Mbps ISB’{blis B ,,1 ZSVMbgis ]
Max. Length 200/2000m 20/200/2000m 1400m
Max. Node 32/seg 32/seg 64/segment
Topology BUS type BUS type Free Topology
Shield Twisted Shield Twisted ' Shield Twisted
Medium Pair Pair Pair
Optical Fiber Optical Fiber Power Line
; Persistent
MAC 1 Master - Slave Master - Slave CSMA/CA
[ Apptication Profiles l
User
App!ication— Fieldbus Message
@ Specification(FMS)
(3)-(6) Not Used
Datalink—_ : )
@ [ Fieldbus Data Link(FDL) lm‘
Physical ‘ RS-485 Fiber Optic H IEC 1158-2 J
[S) .

138 4 ProfiBus® Protocol 74
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deolEE A4 Nzz Aglsied A
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£ A1 838t ProfiBuse AFHHE AHE3A ¥ve A4
of &ute] MawEd H 32719 x==7t FEHE F
oy 39 AHEE AHEstd == £E HU 127
A7R &2 4 vk ProfiBus #AACE AW
ol8l A% &=} 200me W& ZAolodA 500KbpsE
ZolA glovt, HITAdE 1.5Mbps® 12Mbpse] A&
T8 ZE AE: ALEIUT UELDZ Alzd 74
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4 oA Z(Layer 2)S AH&3l7]ol dojH e A%
ATk st 3128 ProfiBusdlAle layer 2
Z Fijeldbus Data Link (FDL)°olg} 3%t
Medium Access Control (MAC)& statione] A%
golel& AT wo A& Fedtn ded MACS
Ze ANz 27 )9 stationTre] HolHE H%E
4 9 AgE A dEd

ProfiBus® 2t Master7t MZ2F $AlAl Token
Passing &8 & 71X Master®t SlaveZtdls <8
Bus station©] FHAA](slave) EF ZAE T4l
Token passing proceduredls Zt MasterZtelle 9
23] Aoj" Time A% WolA Bus &AW &%
Ho} gty shte] MasterdlA th-& Master2 Hes
Token € Wwr=Al &W4 Token Ring® AuAl E
Master oA Ag=ojof gt

ProfiBus®] Token passing procedurex 1% 514
o e ZHE = o] Fo]At}. Master-slave procedure
= @4 @99 slave (passive stations)ol H%317)
238 Token? Z4#3l: 0= Token master(active
station)¥& &8t} oA Master’t lAA & B
WA 2Exate AL 7gdA #oh. Token
ring2 Bus F4% 5% =23 ring ¥H= F4€
=z station®e] 2 Aoltk. «7]M Token & Bus
A Age 3hte]l Masterold & Master2 3k
A &4 Hz AL A=A AE F/HAAM AT

flnrie
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Active stations, Master Devices

PROFIBUS

“car N | contol
Computer | System

Passive Station(Slave Devices) are Polled

Control
‘ System

car
Computer

1% 5 Master Token Passing @%t

ProfiBus9 £ Wle a7 37X 2 FEHEY. AR
2 DP(Decentralized Periphery)¥4 o2 DP#¥4 e
08I 1423 2A13S Abgste A AHEaF Q1EH
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2 geth o] e FALS W w2y FEHQ
ole] H4< RBASIL Direct Data Link
Mapper(DDLM) & #1823} Qe s 27t Bt g7 2
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ylolxe] FaA-E& A4zl QUEHlo]~ ez FAHTLH
EAE FMS(Fieldbus Message Specification)®4]
52 FMSE ¥4 §4 Z2EZ2H 8% e 1.2
A% 7AF9 H&EHe RHold.  Application
layer(741%)¥  FMS® Lower Layer Interface
(LLD= 4= gltt. FMS€ Master®t Master,
Master® Slave 19 BAL A% 2HE FA7%S
Jo]3tn Qlt}. FMSE ProfiBus® $€A41%& 7180
dovjxe] Agtel AZE}. FMSE 73317 93
Me AA AGAJ PP AT}

FMSe b3 2& 54 Muja7) e},

~ VFD #8(Virtual Field Device)

- OD #3¥](Object Directory)

- 9472 #8(Context Management)

- ¥lg= F % (Variable Access)

- A4 A& (Event Management)

- 99 #2)(Domain Management)

- Z23% 712 (Program invocation)

- 32 B2l (Access Protection)

AA 2 PA(Process Automation)¥4le] glen, PA
Z2ade ZzAx RAFdHe AFFHA Ax oL
Application®lA 9] ProfiBus A}&& Aoj}. o
DPEA Zzddd 7123z Y20, Application ¥
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Me devxg o4 EFQ B4 WEHa 1L

Al@sigt}. d=vjx H=& CPUE Motorola *}01]*‘1
B4 Aoz TWE MC68360 25MhzE AH&3t9 3,
W22lE DRAMe°] 1Mbyte FLASH7} 2Mbyte,
DPRAM(VME #d48)2 256kbyte ot} gz

ProfiBus <QlE{#He]~8& 93] 2702l 256kbyte
DPRAMe] 3¢t ProfiBus AWEEZ 93 9pin
DSUB 27§ REE B Fsla 9l

I3 6 AFUFTA AL ERX

28 6¥ TCMS(Train Control Monitoring
System) Al EC|EHZ XAFE 2 & 4 e FHA o}
. @t 24 ProfiBus BREE A&t A8 4
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o A8 4 QA A

VME VME VME VME
— CPU Board | — CPU Board ll — CPU Board ll — CPU 8oard
[ Profi Board [ Profi Board [ Profi Board [ Profi Board
*— - 4 * Profibus
Ethernet

28 7 AF §A 2odE £4=

a3 7 43 2d BEX old. Aojg AFHE
TCMS "lgﬂl‘-‘]‘ﬂ"‘ Aol 2 RUHAIE FABA,
AATL A It RTOS(Real Time Operating
System) Tornado§ olg3dtd CPU BE=E AHojsly
CPU BE=¥ ProfiBus Board Aol X 7AF
24 TC-M1-M2-TC ¥Hl9 43 184 & 7|Fe=
Zt A9 AFH T FAS A, d4 27) A3
2 7§z AT BN Hie o 100byte °]H, o]
AL Z+ 717172 HiolHE 2% TCE A4sl7] o &o)
}. TColA "—1]°]Ei"' 7*-6-5]':4*]“ e 2ms e,
EZE 28 AL 6ms-10ms & Fostod Al
sl o).

Scan Time CRC error rate
6ms 11.2ms 0.02%
8ms 15ms 0.01%
10ms 18ms 0.0%

A827 MasterdlAl 2zt Slaved Hio|HE F1 e
AEE & A3 FEF AT volHE ALdd =4
Ax o] 2F% A A2 e g ProfiBusg Ab&ol
4338 fEF AoE wadgUt.
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