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AMO2S Series

1. Introduction

& MVB System MO{E 2lol JHLUE O, 2L | L= T2ME U MK E Sl HA &t

Est, TCN Standard |[EC 61375-3-12 &46t0, IEC 61375-3-2 |IEC Standard for Train Communication
Network, Part 3-2: MVB(Multifunction Vehicle Bus) Conformance Testings £3t 7|5 MEHS HSh HE

AUELICE 2 MEO0| AHEkl= Logic2 Bombardier TCMS Level 1 MVB Conformance Test2 AS5tASLIC

AMO2S Series= ANTS XA} Mini Form factor HEHZ M|ZHE|0 QU&LILCH.

Interface & 57 42 0|RE PC/104 MES AtEo}7| {2 #X0| Compact HEHZE Z7tHs| ME J7tsELICH
MVB Line AE{ 2 Frame HE S AI2A7I Qs HEHE A &QIg 4 JTE MA L0 J2H, Process Data,
Message Data, Device Status, Bus &2|X} 7| & Function Option2} Mount OptionOf| 2}, AtEX}7t l6t=
S0 A MBI, AREE = UL

— 1, o2 T M

HT 2tg 20| 2&ok7| 2lol -40 ~ +85C2| S& HE 71T LHEE £AS2 FIE0 UASUL.
30 ~ 60um TEHE Soil =0 Meot=F X2| =0 ACH, SE EMI A ! TS| HISH=S MEEASLICH

U
e
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- This product specification is also available in PDF format at www.e—ants.co.kr
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2. Block Diagram www.e-ants.co.kr

2-1. Hardware Structure

Header Connector?} &2t=l AM02S Series?| CHE ZRIQIL|CY

Debug LED  JEOH & P SE R a2 Po=An T External MVB
“o A e b 5 e C C 1Y Line State Lamp

Debug Port ~ TEEO Tamen o oft - .
| ER | i SNy WA ] L..... External MVB
w.c T 2 Line State Lam
SPI, 12C (Opt), ‘ 3 - . p
Serial (Opt) : ] : EE R
| > § 20

Bolt Hole * 4
Hole 3.2 ®

. MVB Standard
Socket Connector
------ -‘ LR ey

(Figure 1-1. Hardware Image)

FPGA Up to 16K Logic / Up to 54 Kb Memory / Embedded Flash
Traffic Memory 1M * 16bit SRAM, 10ns Speed

MVB Interface EMD - Transformer Isolation

MVB Function Class 1, 2, 3 (Optional 4)

MVB Connector 2.54mm Header 10pin / 2.54mm Header Socket 10pin (Option)
Host Interface SPI, 12C (Opt), Serial (Opt)

Host Interface Connector 2.54mm Header 14pin / 2.54mm Header Socket 14pin (Option)
Dimension 90 * 96 * 26mm, PC/104 Form factor

Operation Temperature -40 ~ +85C

Power 5VDC +0.25V, bV

(Figure 1-2. Hardware Spec)
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AMO2S Series

2. Block Diagram

2-1. Hardware Structure
AMO2S Series®| Default Hardware -8 =1L L},

Download Debug Serial c'i":::‘i"[
B
ya ya ya H ‘:_,’
lbMbit SRAM > FPGA re Buffer - & ~ @
0 =
O o
30
= @
o
-
Isolation Isolation N o4
Circuit Circuit —H O
n 3
(o]
Status o
LED
Line A Line B
Driver Driver

(Figure 1-3. Hardware Structure)

MVB Controller MVB Interface % Traffic Memory 22|

PC/104 Interface Host Systemlt Data 4! Interface, X Mode0i M2}, Y& AMSE A
Traffic Memory MVBOIA &=4I%|= Data®t PC/1040M &4=4l5|= Datag 3R5t= Memory
MVB Interface MVB Driver2t Transformer2 4, Transformer EH2Z EMD Interface X|&
Debug Serial Master, Slave2| Frame Counter &&f HEE 3.3V Serial2 &2l 7t

State Lamp MVB Line &fEH 3! LHE Board &E 20l 7t

(Figure 1-4. Hardware Spec)
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2. Block Diagram

2-2. Logic Structure

ANTS

Advanced Next Technicol Society

www.e-ants.co.kr

MVB Controller ;1
)
L)
MVB ‘T—;"
I % Control O =
Encoder - Unit =@
C Buffer 8
[} ~ 5
3‘ Arbitration wn =<
& & 8
= Memory =y =
2 Controller = o
~
= _— 3
eceive H o
Hanosee: Buffer Master Lﬁb o
Memory o
©
t
[
o
e
(Figure 2-1. MVB Logic Structure)
Encoder/Decoder MSD/SSD/ED 4, Data Encoding/Decoding, Check Sequence A4t

Transmit Buffer
Receive Buffer
MVB Control Unit
Master Memory

Arbitration/Memory Controller

&3t Data Buffer

2=41=l Data Buffer

Switchover, Mastership Transfer, Master/Slave & 4! 441
Master 7|2 g 22, Master List X%&

PC/1042t Master Memory, Traffic Memory 7t Interface ZXH

(Figure 2-2. MVB Logic Spec)
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AMO2S Series

3. MVB Interface

3-1. Pin Assignment for the ESD Connector

ESD(Electrical Short Distance) MVB Connector= Ordering Information2| Option MEE &015t & F2H}E
LIC},

* J1. MVB Connector

1 A. Data P Positive Wire of Line A

2 A. Data N Negative Wire of Line A

3 B. Data P Positive Wire of Line B

4 B. Data N Negative Wire of Line B

5 A. Bus GND Ground Line A

6 B. Bus GND Ground Line B

7 A. Bus 5V Positive Supply Line A

8 B. Bus bV Positive Supply Line B
Shield Housing Shield

Shield Shield Housing Shield

(Figure 3-1. MVB Connector Spec)

3-2. MVB Connector Option
MVB Board &t 7220 %A Connector TypeE AREA MEIGIH F2& = USLICE Ordering Informationg

Option YEE &QIot & FZHELICE

{Option K} (Option L)
Straight Top Socket 10pin Straight Bottom Header 10pin
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4. SPI, Serial, 12C Interface www.e-ants.co.kr

4-1. Pin Assignment for the SPI, Serial, 12C Connector
Mini Form factor®l] &4=510{, SPI InterfaceS 7|2 ALYOZ HMEE| T UESLICL Serial, 12C Interface MEHS

Ordering Information OptionS 2015t & FRH}EL|CY,

» Jb. Interface Connector

Mini Module Operation 8 SS SPI Slave Select
1 +5V

Power
, i Mini Module Operation 9 SERI RX Serial Receiver Data

Power 10 SERI TX Serial Transceiver Date
3 LA MVB Line A State

11 SCL [2C Serial Clock
4 LB MVB Line B State
) 12 SDA [2C Serial Data

b5 SCLK SPI Serial Clock
6 MOSI SPI Master Out/Slave In E GND Mini Module Ground
7 MISO SPI Master In/Slave Out 14 GND Mini Module Ground

(Figure 4-1. MVB Connector Spec)

4-2. Interface Connector Option

{Option G) (Option H)
Mini Mount Top Socket 14pin Mini Mount Bottom Header 14pin

PAGE | 08



AMO2S Series

5. Debug Interface

Debug Serial Interface= Serial 3.3V Level 2 E A&t Line A2 Line B2l Master & Slave Frame/Error

Counters 218t = JAFUL.

» J8. Debug Serial

1 RXD 3.3V Serial Receiver Data
2 TXD 3.3V Serial Transmitter Data
3 GND Serial GND
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6. Mechanical Data www.e-ants.co.kr

6-1. Component Layout

- o MDD EIUD— MR oo/oo|
| \% ] O@. .QS\ nopa gE b Igggl'/é\.
5 - L sss H SRR -
= ﬁ [ oo & &® ooo o HEEE
o
[H [T
[+ ** Spsaargc
b
& [
' o ses B o ooEs
ot i
©) ©) BEo m
o~ - B Zmam g
(Top Component Layout) (Bottom Component Layout)
6-2. Dimensional Data 4-265 Pad
@32 Holes
P — o MO0 DT AR
N S N ZNI
N g > N7
= osc :
w E l-- ! - ?l s
§ o * ses [ ;
ﬂl!‘ir jmin | o -
-le 1 (112 e M Tkt Becinly ﬂ :: & &= 2 ]
1| e ses [E ﬂn:.fc:clnts.cs.krm oona =* : 3
e = 3=
= oo\ e i
[T-]] foi]
® *e® S B EmEd
7 Bl o o A
N B EEEE gy ¢ o) =
5 5 5 0
({MVB Mini Bottom Type) {MVB Mini Top Type)

Max_ Companent Height = 9mm

[

I |

Max Corﬁponenf He\’ghf — 9.6mm

ki
2.5 i
T 85

{Mini Module Stack Configuration)
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AMO2S Series

7. Technical Note

7-1. State LED

D1
D2
D3
D4
D5
D6
D7
D8
D9

TXD Debug Serial TX &A1 A| M

Master Class 4 O|A Master &8 A| S

RXD Debug Serial RX £=A1 A| MY

Class Class 1~3 Lamp &5, Class 4 Lamp &S
FPGA FPGA S&F Al EH

Start Start 8 Al S

Power T EY A ES

Line A MVB Line A Mg Al S

Line B MVB Line B H{ Al &S

7-2. SPI Timing Diagram

SPI 25MHz

PAGE | 11

<«—» 40ns~ 40 ns ~ <« >

/Cs |

40 ns

MOSI 4( Ms8 IN X MSB-1 IN > TR RER N X LSB+1 1IN X Lse IN >—
MISO 4< MS8 ouT X MSB-1 OUT > EEssEn X LS8+1 OUT X LS8 ouT >—

CPOL =0, CPHA =1

{Write/Read Timing Diagram)



7. Technical Note www.e-ants.co.kr

7-3. SPI Timing Diagram

3

MVB Board HZH fLZ0| %A PC/104 Connector Types AIREA MESIH F2& £ UFLLCE Ordering

Information2| Option MEE &0l § FRHIEL|CE,

e | i

0 223 4 56 7 8 910 ~ 252627 28 29 30 31 32 33 34 35 36 37 38 39
L SCLK
!: 25Mhz
o Write Address [19:00] Write Data [7:0]
REG/MEM Write
F s 00,00 0.0 CEIan 0000990
MISO
/CS I I
01238 4567 8 910 ~ 252627 28 29 30 31 32 33 34 353637 38 39
Q 25Mhz
L |[| Read Address [19:00]
o MOSI REG/MEM Read

Instructon

Read Data [7°0)

e 0009000

{Write/Read Timing Diagram)

7-4. Power Up and Reset Sequence
e EQ Al FPGA 2 Traffic Memory &80 2= ME AQE|11 0| PC/1045 Sofl A2 4 JELICH

PAGE | 12



AMO2S Series

8. Standard and Certification

8-1. IEC 61375-3-1, IEC 61375-3-2 Standard Reference &=X

8-2. Environment Test Standard Reference &X

IEC 61373:2010

IEC 60571:2012

|IEC 60068-2-1:2007

|IEC 60068-2-2:2007

IEC 60068-2-
14:2009

IEC 60068-2-
30:2005

IEC 61000-4-5:2014

IEC 61000-4-2:2008

IEC 61000-4-4:2012

IEC 61000-4-3:
2006+A2:2010

IEC 61000-4-6:2013

CISPR 11:2015

PAGE | 13

Railway applications—Rolling stock equipment—Shock and Vibration
tests(Category 1/Class B)

Railway applications—Electronic equipment used on Rolling stock
Environmental testing—Part 2-1: Tests A: Cold, Test Ad

Environmental testing—Part 2-2: Tests B: Dry heat
Environmental testing—Part 2-14: Tests N: Change of Temperature

Environmental testing—Part 2-30: Tests Db: Damp heat(12h+12h Cycle)

Electromagnetic compatibility(EMC)-Part 4-5: Testing and
Measurement techniques—Surge immunity test

Electromagnetic compatibility(EMC)-Part 4-2: Testing and
Measurement techniques—Electrostatic discharge immunity test

Electromagnetic compatibility(EMC)-Part 4-4: Testing and
Measurement techniques—Electrical fast transient/Burst immunity test

Electromagnetic compatibility(EMC)-Part 4-3: Testing and
Measurement techniques—Radiated, Radio—Frequency, Electromagnetic
field immunity test

Electromagnetic compatibility(EMC)-Part 4-6: Testing and
Measurement techniques—-Immunity to Conducted disturbances,
Induced by Radio-Frequency fields

Industrial, Scientific and Medical equipment—-Radio—Frequency
disturbance characteristics—Limits and Methods of Measurement



8. Standard and Certification www.e-ants.co.Kr

8-3. MVB Conformance Test
MVB HZ9| A2 HAZE 2|l Bombardier TCN Level 1 MVB Conformance TestE £1f, Mgt g 0IF HiQt

gL,

Legs owrmi Resigsraitia Lt Decisreant ps

RoQ T Test Report BOMBARDIER

Pragatec [EE———

20071011 T, Flagel 5.0t TCMS Level 1 MVE C. Test |APPROVED

o . ANTS Co.,Ltd ESD Ethemet/USE Controller 3EGM007200D4079

Eckauend Fis nass: Fiman Languege  Pags

2017-10-11  G.Hans (5.0 | SRMNT0004073 TEWS Lewet 1MV ConfTest ANTE B30 Stemst LSS en 1020
o —

Test Object: ANTS Co. Ltd ESD EthemetUSE Controller

Identification Mo: S/N: AP-MVB-POD2-AD Rev.: AD

Test Date: 2017-08-31 and 2017-08-20

Participants

Function Dapartment Nams

Tester Thorsten Fligel

Kind of Test: Intercperability test

Test Sequence: B first test

O re-examination to:

Related Standards and Guidelines: TCM Standard IECE1375-3-1 2012-06

Test Specifications and Test Instructions: 3EGMO0720001408 rev. F, TCMS Level 1 MVB
Conformance Test

Test Certificate:

B+ | Decision Mext Steps.

[ |Testpassed

[0 |Testpassed with restrictions see chapter 4, Ovenview of results

O |Testfailed

Remarks: See chapter 4 overview of results.

Tempiais-dd: SEGMOITS0004E Rev. 3 Jure 2001
We reserve all Aights 11 this document and In the Information contained Sherein, Clasafler
Rieproduction, uze or dicksune in i parties Wit sxpress suhorty (s sticty forbidden.
& Bombardir Transportstion GmEH 2017
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AMO2S Series

HMIZ F0§ Al Ordering InformationS 211510 F2H}ZHL|CE,

AMO2S 0 1 Series

1 - Class 1 (Process Data) 2 — Serial
2 - Class 2 (Message Data) 3-SPI
3 - Class 3 (Message Data) 4-12C

4 - Class 4 (Bus Administration, Master)

K = Straight Top Socket G - Mini Mount Top Socket
L - Straight Bottom Header H — Mini Mount Bottom Header
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