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AMiT, spol. s r.o. does not provide any warranty concerning the contents of this 
document and reserves the right to change the documentation without 
obligation to inform any person or organisation. 

This document can be copied and redistributed under following conditions: 
 

1. The whole text (all pages) must be copied without any changes. 
2. All redistributed copies must retain the AMiT, spol. s r.o. copyright notice 

and any other notices contained in the documentation. 
3. This document must not be distributed for purpose making of profit. 
 
The names of products and companies used herein can be trademarks or 
registered trademarks of their respective owners. 

 
AMiT is a registered trademark 
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History of revisions 

Document name: rb-rtm4b011_g_en_100.pdf 
 

Revision Date Author Change 

100 27. 05. 2020 Katuščák P. New document. 

    

 

Related documentation 

1. Application Note AP0037 – Principles of using Ethernet network  
file: ap0037_en_xx.pdf 

2. rb-rtm1b01_1_ms_en_102.pdf – Programmer’s manual 

3. IEC 61375-1 ed. 3 – Electronic railway equipment – Train communication network –  
Part 1: TCN Train Communication Network General Architecture 

4. IEC 61375-2-1 ed. 1 – Electronic railway equipment – Train Communication Network –  
Part 2-1: WTB – Wire Train Bus 

5. IEC 61375-2-2 ed. 1 – Electronic railway equipment – Train communication Network –  
Part 2-2: WTB – Wire Train Bus conformance testing 

6. IEC 61375-3-1 ed. 1 – Electronic Railway Equipment – Train Communication Network –  
Part 3-1: MVB – Multipurpose Vehicle Bus 

7. IEC 61375-3-2 ed. 1 – Electronic railway equipment – Train communication Network –  
Part 3-2: MVB – Multipurpose Vehicle Bus Conformance Testing 

8. IEC 61375-3-4 ed. 1 – Railways applications – TCN vehicle bus based on ISO/IEC 15802-1 
and ISO/IEC 8802-2/3 series LAN 
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1 Definition of used abbreviations 

Bus Administrator 
 
Electrical Middle Distance 
 
Medium Attachment Unit 
 
Multifunction Vehicle Bus 
 
Message Data 
 
Process Data 
 
To Be Defined 
 
Train Communication Network 

 

BA 

EMD 

MAU 

MVB 

MD 

PD 

TBD 

TCN 
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2 Definition of used terms 

Bus Administrator 
MVB device with Bus Administrator functionality is able to work as MVB bus 
Master. This function supposes the device is able to transfer the process data 
and reports as well as transmit and receive the Device Status type information. 
 
Electrical Middle Distance 
This is a type of physical interface of MVB line, where a twisted pair of shielded 
wires is used for interconnection. The EMD bus driver is always galvanically 
separated, typically by the transformer coupling. EMD medium is used for up to 
32 nodes and for distances up to 200 m. 
 
TCN Gateway 
MVB device with TCN Gateway function is able to access to other buses. This 
function supposes the device is able to transfer the process data and reports as 
well as transmit and receive the Device Status type information. 
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3 Introduction 

RB-RTM/4B011 is an MVB/Ethernet converter. Converter is equipped with 
redundant MVB interface and Ethernet interface. 

The device is supplied from the factory only with loader. Before first use 
Application program must be loaded, see the Programmer’s manual. 

 
▪ 1 × MVB interface (EMD redundant medium) 
▪ 1 × Ethernet interface 
▪ Power supply voltage 24 V DC 
▪ Complies with EN 50155 standard 
 

Basic features 



RB-RTM/4B011 

rb-rtm4b011_g_en_100 8/28 

4 Technical parameters 

MVB Standard IEC 61375-3-1 ed. 1 

Number of MVB lines 1 

Number of MVB channels 2 

MVB Classification  Class 4 

Galvanic isolation Yes *) 

Interface type EMD 

Communication rate 1.5 Mbps ±0.01 % 

Max. number of devices 32 

Max. segment length without repeater 200 m 

Characteristic impedance 120 Ω 0.10 % **) 

Connection point 2 × D-sub DE-9 (concatenation)  
 connector fixing by M3 bolt 

 

*)  Dielectric strength of galvanic isolation is 500 V AC / 1 minute. Isolation 
resistance is greater than 1 MΩ. Galvanic isolation must not be used for 
dangerous voltage separation. 

**)  Terminator is included in plugin unit. Connecting of terminator to end node 
must be performed by cabling, alternatively a TRM-MVB/F EMD module (or 
TRM-MVB/M EMD) can be used, which is supplied as separate stock item. 

 
Number of lines 1 

Galvanic isolation Yes *) 

Data communication rate 100 Mbps 

Connection point Connector M12 4-pin D-coded, socket 
According to IEC 61375-3-4 ed. 1 

 

*) Dielectric strength of galvanic isolation is 500 V AC / 1 minute. Isolation 
resistance is greater than 1 MΩ. Galvanic isolation must not be used for 
dangerous voltage separation. 

 
Nominal power supply 24 V DC 

Power supply range 16.8 V DC to 33.6 V DC 

Power consumption Max. 0.1 A at 24 V DC 

Starting peak current 15 A / < 1 ms 

Dielectric strength 500 V AC / 1 minute *) 

Connection Connector WAGO 769-103 
 

*) Isolation must not be used for dangerous voltage separation. 
 
Mechanical construction Metal case, RAL7035 

Mounting 2 × hole ø 6 mm 

Ingress protection rate IP20 

Weight  – netto 
  – brutto 

0.7 kg ±5% 
0.8 kg ±5% 

Dimensions (w × h × d) (33 × 228 × 113) mm 

Package dimensions (w × h × d) (60 × 245 × 135) mm 

 

 

 

MVB interface 

 Ethernet 

Power supply 

Mechanics 
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Unit overall mass of plastics 11 g 

Included mass of self-extinguishing 
plastics 

11 g 

Device does not contain PUR, PVC, Asbestos 

Device conforms with 2011/65/EU (ROHS) 
1907/2006EU (REACH) 

 
Operating temperature -40 °C to 70 °C 

Storage temperature -40 °C to 70 °C 

 
Maximum ambient humidity < 95 % non-condensing 

Expected MTBF  > 150 000 h 

Expected lifetime  15 years *) 

Operating mode Continuous  
(switching off during operation is allowed) 

 
Equipment is intended to operate up to 1 400 m above the sea level. 

Equipment is designed to meet the Temperature Class TX. 

According to EN 61373 standard, the equipment is classified in terms of vibrations 
into Category 1, Class A (mounting to vehicle body). 

Permissible supplying voltage drop-out duration: max 10 ms (Class S2 according to 
Chapter 3.1.1.2 of EN 50155:2007). 

For supply voltage switching are permissible conditions of C1 and C2 Class. 

 
The equipment is not classified according to EN 50128:2011 Railway applications – 
Communications, signalling and processing systems – Software for railway control 
and protection systems. 

The equipment is not classified according to EN 50129:2003 Railway applications – 
Communication, signalling and processing systems – Safety-related electronic 
systems for signalling. 

 
Device is supplied with loader, which enables software downloading when using ADS 
Manager application via ethernet line. 

 

Dangerous 
materials 

Temperatures 

Others 

EN 50155:2007 
requirements  

Safety 
classification 

Software 
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4.1 Dimensions 

88

113

2
2
8

1
8
7

33
78

TYPE:

WEIGHT: 0.70 kg

DATE: xx.xx.xxxx

HiPot: HiPot - OK

TEST: xx-OK

MAC: xx-xx-xx-xx-xx-xx

POWER: 16.8 to 33.6 V DC / 0.1 A

RB-RTM/4B011

S/N: xxxxxxx

6

 

Fig. 1  – RB-RTM/4B011 mechanical dimensions 
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4.2 Recommended drawing symbol 

Following drawing symbol is recommended for RB-RTM/4B011 converter. Only 
part of it will be visible in following examples.  

RB-RTM/4B011

PWR

PE

GND

Vcc

X1

1

2

3

M12Ethernet

D-Sub DE-9 female

D-Sub DE-9 male

MVB

MVB

X2

X3

X4

 

Fig. 2  – Recommended drawing symbol for RB-RTM/4B011 
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5 Labelling 

Type identification plate is placed on the side of the RB-RTM/4B011 converter. 

For exact location of labels see Fig. 3. 

TYPE:

WEIGHT: x.xx kg

DATE: xx.xx.xxxx

HiPot: HiPot - OK

TEST: xx-xx

MAC: xx-xx-xx-xx-xx-xx

POWER: 24 V DC / 0.1 A

RB-RTM/4B011

S/N: xxxxxxx

1

 

Fig. 3  – Labelling of RB-RTM/4B011 converter 

Number Description 

1 Type plate 

 

Legend 
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5.1 Manufacturer type plate 

Type identification plate is placed on the side of the converter. Identification 
plate’s information is summarized in the table below, for example of filled 
manufacturer type plate see Fig. 4. 
 

Description Value Note 

– AMiT logo Manufacturers logo 

– QR code Manufacturer’s QR code 

TYPE RB-RTM/4B011 Converter type 

S/N xxxxxxx Serial number 

MAC xx-xx-xx-xx-xx-xx ETH MAC address 

FW APP x.xx / LDR x.xx Firmware version 

POWER 24 V DC / 0.1 A Power supply / consumption 

WEIGHT x.xx kg Weight 

TEST OK-xx Routine test result 

HiPot HiPot-OK Insulation test result 

Date dd.mm.yyyy Manufacture date 

– Logo CE Unit was assessed and complies 
with EU legislative requirements 

– Crossed out dustbin logo 
with a full stripe 

The disposal of electronic 
equipment is subject to the 
regulations on handling electrical 
waste 

 

TYPE:

WEIGHT: x.xx kg

DATE: xx.xx.xxxx

HiPot: HiPot - OK

TEST: xx-xx

FW: APP x.xx / LDR x.xx

POWER: 24 V DC / 0.1 A

RB-RTM/4B011

MAC: xx-xx-xx-xx-xx-xx

S/N: xxxxxxx

 

Fig. 4  – Example of manufacturer’s type plate 
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6 Conformity assessment 

Providing that device is correctly used, it conforms to requirements of Czech 
governmental decree NV117/2016. Conformity assessment procedure was 
carried out in accordance with harmonized standard EN 50121-3-2:2016.  
 
Tested in accordance 
with standard 

Type of test Classification 

EN 55016-2-1:2014 Specification for radio disturbance and 
immunity measuring apparatus and 
methods – Methods of measurement of 
disturbances and immunity – Conducted 
disturbance measurements 

Complies 

EN 61000-6-4+A1:2007 Electromagnetic compatibility (EMC) - 
Part 6-4: Generic standards - Emission 
standard for industrial environments 

Complies 

EN 61000-4-2:2009 Electromagnetic compatibility (EMC) – 
Part 4-2: Testing and measurement 
techniques – Electrostatic discharge 
immunity test 

Complies 

EN 61000-4-3:2006 Electromagnetic compatibility (EMC) – 
Part 4-3: Testing and measurement 
techniques – Radiated, radio-frequency, 
electromagnetic field immunity test 

Complies 

EN 61000-4-4:2012 Electromagnetic compatibility (EMC) – 
Part 4-4: Testing and measurement 
techniques – Electrical fast transient/burst 
immunity test 

Complies 

EN 61000-4-5:2014 Electromagnetic compatibility (EMC) – 
Part 4-5: Testing and measurement 
techniques – Electrostatic discharge 
immunity test 

Complies 

EN 61000-4-6:2014 Electromagnetic compatibility (EMC) – 
Part 4-6: Testing and measurement 
techniques – Immunity to conducted 
disturbances, induced by radio-frequency 
fields 

Complies 
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6.1 Other tests 

This product was assessed and approved for use in railway applications 
according to standards: 
 

Tested in accordance 
with standard 

Type of test Classification 

EN 50155:2007 Railway applications – Electronic 
equipment used on rolling stock 

Complies 

EN 50121-3-2:2016 Railway applications – Electromagnetic 
compatibility – Part 3-2: Rolling stock – 
Apparatus 

Complies 

EN 61373:2010 Railway applications – Rolling stock 
equipment – Shock and vibration tests 

Complies 

EN 60068-2-1:2007 Environmental testing – Part 2-1: Test A: 
Cold 

Complies 

EN 60068-2-2:2007 Environmental testing – Part 2-2: Test B: 
Dry heat 

Complies 

EN 45545-2+A1:2015 Railway applications - Fire protection on 
railway vehicles - Part 2: Requirements 
for fire behaviour of materials and 
components 

HL3 

EN 61000-4-29:2000 EMC – Voltage dips, short interruptions 
and voltage variations on D.C. input 
power port immunity tests 

Complies 
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7 Power supply 

Converter RB-RTM/4B011 can be powered only by DC power supply +24 V. 
 
Connector WAGO 769-103 
 

Connector Pin Signal Meaning 

X1 1 PE Module chassis. 

2 GND Power supply, ground 

3 Vcc Power supply, +24 V DC 

 

 

PWR

 

Fig. 5  – Location of the power supply connector 

 

Connector 
wiring 
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8 Communication lines 

8.1 MVB 

Converter RB-RTM/4B011 has MVB interface for EMD (Electrical Middle 
Distance) medium. 

Coupling connector is D-sub DE-9 plug, fixed to counterpart by bolt with  
M3 thread. 

Terminating resistor is part of converter. It is activated through external 
termination module TRM-MVB-M or TRM-MVB-F. 

 

MVB

 

Fig. 6  – Location of the MVB connectors 
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Connector type: D-sub DE-9, plug 
 

Connector Pin Signal Meaning 

X2 1 A.Data_P A line positive wire 

2 A.Data_N A line negative wire 

3 – Not used 

4 B.Data_P B line positive wire 

5 B.Data_N B line negative wire 

6 A.Term_P A line termination, positive pole 

7 A.Term_N A line termination, negative pole 

8 B.Term_P B line termination, positive pole 

9 B.Term_N B line termination, negative pole 

Shielding SH_MVB Connected to PE 

 
Connector type: D-sub DE-9, socket 
 

Connector Pin Signal Meaning 

X3 1 A.Data_P A line positive wire 

2 A.Data_N A line negative wire 

3 – Not used 

4 B.Data_P B line positive wire 

5 B.Data_N B line negative wire 

6 A.Term_P A line termination, positive pole 

7 A.Term_N A line termination, negative pole 

8 B.Term_P B line termination, positive pole 

9 B.Term_N B line termination, negative pole 

Shielding SH_MVB Connected to PE 
 

 

 

Fig. 7  – Example of units’ interconnection 

 

 

 

 

 

 

 
 

Connectors 
wiring 
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8.1.1 MVB line status indication  

The status indication of MVB line is provided by 8 LED on the front panel.  For 
the meaning of each particular LED, see the table below. 

 

Fig. 8  – Detail look on front panel LEDs (MVB LEDs) 

 
LED Colour 

TA Green 

TB Green 

AA Green 

AB Green 

DA Yellow 

DB Yellow 

MA Green 

BA Green 

 
LED Meaning 

TA trusted line, line A 

TB trusted line, line B 

AA Line active, line A 

AB Line active, line B 

DA disturbance, line A 

DB disturbance, line B 

MA master detect 

BA bus administrator 

 
LED MA lights when valid frames are coming. When Bus Timeout occurs, the 
LED goes off until the apparition of the next master frame. 
 

Note  
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8.2 Ethernet 

Ethernet interface enables the communication on 100 Mbps. The coupling 
connector is M12 4-pin D-coded socket type, according to the standard IEC 
61375-3-4 ed. 1. 
 
Connector M12, D- coded, socket 
 

Connector Pin Signal Meaning 

X2 

1 Tx+ Line, + wire for data sending 

2 Rx+ Line, + wire for data receiving 

3 Tx- Line, – wire for data sending 

4 Rx- Line, – wire for data receiving 

Shield SHLD Connected to PE 

1

4

3

2

4

1

3

2  

Fig. 9  – M12 D-coded connector wiring, front view 

 

8.2.1 Ethernet line status indication  

The status indication of Ethernet interface is provided by 2 LED on the front 
panel.  For the meaning of each particular LED, see the table below. 

 

Fig. 10 – Detail look on front panel LEDs (Ethernet LEDs) 

 

LED Colour 

SPD Green 

ACT Green 

 
LED Status Description 

SPD On Communication speed 100 Mbps 

Off Communication speed 10 Mbps 

ACT On Unit connected to Ethernet  

Blinking Receiving or sending of data frame 

Connector 
wiring 
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9 Indications and settings 

9.1 System LEDs 

Indication of converter status is provided by 2 LEDs in the upper part of front 
panel. Following table describes meaning of individual LEDs. 

 

Fig. 11  – Detail look on front panel with system LEDs and front panel button 

 
LED Colour 

PWR Green 

RUN Green 

 
LED Status Meaning 

PWR Lights Power supply voltage indication 

RUN  Blinks, T = 2 s Operation status 

Blinks, T = 200 ms Error status 

Lights permanently Service mode 

 
Application program is loaded, device works faultlessly. 
 
 
Launch of an application failed. To remove the failure is necessary to reload 
application through ADS Manager. 
 
The device is in this status when following situations occur: 
▪ the application SW is not yet recorded,  
▪ after an intervention of the ADS Manager, 
▪ when the RESTORE button was pushed during the switching on. 
 
The application SW can be loaded by means of the ADS manager in service 
regime. 
 

Operation 
status 

Error status 

Service mode 
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9.2 Service mode and default settings 

To enter the service mode press the RESTORE button. Press the service 
button by means of a tool with a diameter of 1.5 mm (e.g. matchstick). In the 
service mode, the default settings can be restored.   
 
To enter the service mode, the RESTORE button is to be pressed during the 
switching on. First, the LED RUN starts to light. Release the button after 5 sec, 
when the lighting changes into the blinking. 

The service mode is indicated by the permanent lightening of the LED RUN.  

After switching the converter off and on again, the last application SW is 
launched.  
 
To restore the default settings, the RESTORE button is to be pressed during the 
switching on. First, the LED RUN starts to light. Release the button after 5 sec, 
when the lighting changes into the blinking. 

After setting the default parameters, the converter passes into the service mode 
and the LED RUN lights permanently.  

 

Converter default settings: 
 

Parameter Default value 

IP address 192.168.1.1 

Netmask 255.255.255.0 

Gateway 0.0.0.0 

System LED's

RESTORE button

 

Fig. 12  – System LED’s and RESTORE button 

 

Service mode 

Default 
settings 
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10 Mounting, installation rules 

10.1 Mounting holes 

Converter MVB / Ethernet is intended for mounting on base plate with two 6 mm 
diameter holes. An arbitrary mounting position is possible. 

2
0
3

6

 

Fig. 13  – Mounting holes 

 

10.2 Installation rules 

The PE terminal of power supply connector must be connected with local 
installation earthing terminal. 

Cross-section of supplying conductors must be at least 0.75 mm2. 

Communication line wires must be shielded. Shielding must be connected either 
to metal connector caps or to CHS terminal of recording unit 

It is important to ensure that ambient temperature does not exceed the 
permitted limits. It is also necessary to ensure that heat radiating equipment 
located nearby does not cause exceeding of these limiting temperatures. 
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11 Ordering information  

RB-RTM/4B011 See chapter 11.1 – Package contents 

 

11.1 Package contents 

Part Quantity 

MVB/Ethernet converter 1 

Routine testing protocol 1 

Insulation testing protocol 1 

Power supply connector counterpart 1 

Certificate of product quality and completeness 1 

 

11.2 Accessories 

Following accessories can be ordered: 
Part ID Part description Quantity 

TRM-MVB/M EMD 
MVB line termination – plug, certificate of 
product quality and completeness 

1 

TRM-MVB/F EMD 
MVB line termination – socket, certificate of 
product quality and completeness 

1 

CAN 09F-MC/A 
Connector D-sub DE-9 for cable, socket, 
crimp-on terminals 

1 

CAN 09M-MC/A 
Connector D-sub DE-9 for cable, plug, crimp-
on terminals 

1 

Converter 

RB-RTM/4B011 
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12 Packaging 

The device is placed in the card-box and is protected by shock absorbers. For 
card-box dimensions see technical parameters. 
 
Label sticker on the box contains following data: 
 

Item Description 

TYPE RB-RTM/4B011 

NETTO x.xx kg 

BRUTTO x.xx kg 

QTY 1 pc 

S/N Serial number 

AMiT logo – 

QR code – 

CE mark – 
 

TYPE

NETTO

BRUTTO

QTY

S/N AB12345

1 PC

x.xx kg
x.xx kg

RB-RTM/4B011

W
H

D

 

Fig. 14 – Box dimensions and label appearance 

 

Box packing 

Label 
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13 Storage 

To prevent any damage to the device please keep the following rules. 
 
The device in the original box must be stored only under environmental 
conditions defined in technical parameters. The device must be kept away from 
water, oil or any other liquid which can damage the packing. 

The box can be stored in any position. If the boxes are put on the top of each 
other, then the weight applied to the box must not exceed 10 kg and the load 
must be distributed to the whole top area of the box. 
 
Already unpacked device can be stored only under environmental conditions 
defined in technical parameters. The device must be kept away from water, oil 
or any other liquid and kept in a clean area without excessive dust, sawdust etc. 

The device can be laid only on the surface which cannot damage the devices’s 
parts or its surface finish (e.g. soft cloth, bubble foil, soft protective rubber sheet 
etc.). 

The devices’ connectors must not lean against any object. 

Poor storage conditions can lead to warranty lost. 

 

Packed device 

Unpacked 
device 
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14 Maintenance 

Device requires no periodic inspection or maintenance. 
 
Depending on equipment usage, the dust has to be removed occasionally from 
equipment. The equipment can be cleaned by dry soft brush or vacuum cleaner, 
only when turned-off and disassembled. 
 
This maintenance can be made by manufacturer or authorized service 
only! 

 

Cleaning 

Note 
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15 Waste disposal 

The disposal of electronic equipment is subject to the regulations on handling 
electrical waste. The equipment must not be disposed off in common public 
waste. It must be delivered to places specified for that purpose and recycled. 
 

Electronics 
disposal 
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