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Development of IEC-61375 MVB-based door control unit(DCU) of the train
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Abstract Importance of the network of railway vehicle is increasing day by day due to the sophistication of
the control system of railway vehicle. The control system of the past had used mainly wiring or non-standard
network protocol for each company. But after IEC 61375, Train Communication Network(TCN) was
enacted as an international standard, many control system has been developed based on this standard
network. In this paper, we present the results of the development door control unit(DCU) of the train,
developing the FPGA-based communication chip to support the standard TCN-MVB and utilizing it. This
chip is optimized for DCU because it uses only the minimum resources required for DCU.
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2.1 Train Communication Network
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Table 1 Specification of DCU

Specification
Door Type Electronic pocket sliding type
Stroke 2 x650mm = 1300mm (Double Leaf)
Operational mode Skrew-Nut power transmission type
Typical Voltage 100 VDC
Operating Voltage 70 VDC ~ 137.5VDC
Opening Time 2.5+0.5 sec
Closing Time 3.0 £0.5sec

Obstacles Detection

10mm(thickness) x 100mm(height) 3 I




2.2.2 MVB Chip

=9 MVB Chip2 DCU d&o = /= ch, wgha] DCUZF W2 ﬂﬂlx} 7ol &
A @ Slave GRS elste] M2 BAE AT 7lsS BT AASAAL, AA DCU
X AFE3FA] 2+ Function code 2 74 Q.4 W3 A AS}SITE. Process datas ﬁﬁi F code 0-4,
Event polling®] %-13}7] $]13F F code 9,13,14, Message datas 93t F code 125 A 2|t =5F &3}
Stk 283 Deuel wQl HEEH ] FAS 3] 4-wire SPI SlaveE F7Fsk3lvH4,5].
Fig. 3& F&¥ MVBCY W Fx5 Holx Jud, IA AEF(TX), olFsd FAaly
(RX), Al°oJ4-(Main Controller), EFe]™ (Timer), dlo|H 2 ZAe] w22, 2831 MCUS Q1H

Hol|~% 93k SPI Qe Ho] A2 FAFHT}.

AB
h 4 Y.

i 1

J | ENCODER  [af— I
1 MAIN DUAL PORT
| THICONTROLIER P CONTROLLER e BLOCK RAM I
1 5 (SLAVE) (64KB) I
| GENERATOR >
: |
| X

o
d : |
I = Data Bus [15:0] ¥,
i < Y W i I
| < most
DECODER  |[—] e e - —|—>M[SO
| ) (SLavE) |[—— scIK
! RX_CONTROLLER — |
| «——¢s
: e—> |
GENERATOR
I N
Y REDUNDANCY
I CONTROLLER - I
i DECODER  [——| |
i RX_CONTROLLER f—| < Clk
s "

i ceneraror [€ P ! RRST
o R S T T TR L L |

Fig. 3 Architecture of developed MVB Chip
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Table 2 Device report of MVB chip

Properties
Block Memory 64 KBytes
Maximum Frequency 103.734 MHz
Slice Registers 1,703 / 11,440 (14%)
Slice LUTs(Logic) 2,685/5,720 (48%)
Slice LUTs(Memory) 98 /1,440 (6%)
I0Bs 277102 (26%)
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