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AMO1M Series

1. Introduction

AMOTM Series= = AFE MVB System MOIE 2loll HUE0|, =L 2 Ot Z2HE 3 MHZE Solf 2A
AH0 A HES 2=otAE LD

—_—

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

AMO1M Series= EMD MVBE PC/104 EZ InterfaceE Edl| ZX| A™O0| 715t MVB Line AEH 2 Frame
HE S MEAVE EHQst HEE £/ &g = JUEE HA K JA2H, Process Data, Message Data, Device

Status, Bus &2/t 7|5 £9| Function OptionZt Mount Option0i| M2}, AF2XI7} {5H= 0] SHH MEH AL

HT $7 T20| 25| sk -40 ~ +85C 0 S HUS JHH MR ARISE TAE0f UL

EN
30 ~ 60um TEHE Soil =0 Meot=F X2| =0 ACH, SE EMI A ! TS| HISH=S MEEASLICH
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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

2-1. Hardware Structure

www.e-ants.co.kr

Dsub & PC/1047} &&=l AMO1TM Series®| CHE ZRQILICT

MVB Ejection  |_
Connector (Opt)

MVB Standard
Dsub Connector

External MVB
Line State Lamp

8bit PC/104 Port

16bit PC/104 Port

FPGA

Traffic Memory

MVB Interface

MVB Function

MVB Connector

Host Interface
Dimension

Operation Temperature

Power

(Figure 1-1. Hardware Image)

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

EMD - Transformer Isolation

Class 1, 2, 3 (Optional 4)

Dsub 9pin Male/Female or 2.54mm Header 10pin
PC/104, SRAM Communication

90 * 96 * 26mm, PC/104 Form factor

-40 ~ +85C

5VDC +0.25V, bV

(Figure 1-2. Hardware Spec)

------- Debug Port
FPGA Active
Serial

s RN State LED

______ Bolt Hole * 4
Hole 3.2 ®
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AMO1M Series

2. Block Diagram

2-1. Hardware Structure
AMO1M Series9| Default Hardware T+ EQIL|C},

MVB Controller
PC/104 Interface
Traffic Memory
MVB Interface
Debug Serial

State Lamp
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Download Debug Serial ci’gzzrit
e
P, < £
16Mbit SRAM |~ FPGA 7 Buffer 7 =
=
=
3
rt
o
=,
Line A Line B h
Driver Driver 8
®

Status

LED
Transformer Transformer

(Figure 1-3. Hardware Structure)

MVB Interface ¥ Traffic Memory 22|

Host Systemit Data &4 Interface, &% Modelf 2}, YEH MNSE HZ
MVBOIA &=4I%|= Data®t PC/1040M &4=4l5|= Datag 3R5t= Memory
MVB Driver2t Transformer2 4, Transformer EH2Z EMD Interface X|&
Master, Slave2| Frame Counter &Ef HEE 3.3V Serial£ 201 75

MVB Line MEf 2! LHE2 Board AEf &0l 7ts

(Figure 1-4. Hardware Spec)



2. Block Diagram

2-2. Logic Structure

ANTS
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MVB Controller
MVB
T it Control =
ransmi Unit )
Encoder Buffer %:;
2 Arbitration =
5 & =
P Memory S
% Controller o
. T
Decoder Receive Q
Buffer Master =)
Memory “
(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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AMO1M Series

3. MVB Interface

3-1. Pin Assignment for the EMD Connector

EMD(Electrical Middle Distance) MVB Connector= Ordering Information2| Option MEE &QIst & £&
HFELICE
1 1 A. Data P Positive Wire of Line A
2 3 A. Data N Negative Wire of Line A
3 5 NC No Connected
4 7 B. Data P Positive Wire of Line B
5 9 B. Data N Negative Wire of Line B
6 2 Pole of Terminator Line A
A. Term
7 4 Pole of Terminator Line A
8 6 Pole of Terminator Line B
B. Term
8 Pole of Terminator Line B
Shield 10 Shield Housing Shield

(Figure 3-1. MVB Connector Spec)
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3. MVB Interface www.e-ants.co.kr

3-2. MVB Connector Option
MVB Board &t 7220 %A Connector Typeg AHREA MEISHE 22 = ASLICE Ordering Information€

Option HEE =2l = FEHELICH

{Option A)
Right Female/Male Dsub

{Option G) (Option H)
Right Header with Long Ejection Right Header with Short Ejection

T
{Option K} (Option L)
Straight Top Socket Straight Bottom Header
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AMO1M Series

4. PC/104 Interface

4-1. Pin Assignment for the PC/104 Connector
PC/104 Standard0il &==5t0{, 8bit S5 7|2 A= Hitstl UAFLICE ©, 16bit SE0| B ZR0=

1
Ordering Information Option2 &9l & FEHEL|CY,

A27 SA4 B21 IRQ7 C14 SD11
A1 IOCHCHK# A28 SA3 B22 IRQ6 C15 SD12
A2 SD7 A29 SA2 B23 IRQ5 C16 SD13
A3 SD6 A30 SA1 B24 IRQ4 c17 SD14
Ad SD5 A31 SAO B25 IRQ3 Cc18 SD15
A5 SD4 A32 GND B26 NC(DACK2#) C19 NC(KEY)
A6 SD3 B27 NC(TC)
A7 SD2 B1 GND B28 BLAE DO GND
A8 SD1 B2 RESETDRV B29 +5V D1 MEMCS16#
A9 SDO B3 +5V B30 NC(OSC) D2 I0CS16#
A10 IOCHRDY B4 IRQ9 B31 GND D3 IRQ10
A1 AEN B5 NC(-5V) B32 GNC D4 IRQ11
A12 SA19 B6 NC(DRQ2) D5 IRQ12
A13 SA18 B7 NC(-12V) Co GND D6 IRQ15
Al4 SA17 B8 NC(SRDY#) C1 NC(SBHE#) D7 IRQ14
A15 SA16 B9 NC(+12V) C2 LA23 D8 NC(DACKO#)
A16 SA15 B10 NC(KEY) Cc3 LA22 D9 NC(DRQO)
A17 SA14 B11 SMEMW# C4 LA21 D10 NC(DACK5#)
A18 SA13 B12 SMEMR# C5 LA20 D11 NC(DRQ5)
A19 SA12 B13 IOW# Cc6 NC(LA19) D12 NC(DACK6#)
A20 SA11 B14 IOR# C7 NC(LA18) D13 NC(DRQ6)
A21 SA10 B15 NC(DACK3#) Cc8 NC(LA17) D14 NC(DACK7#)
A22 SA9 B16 NC(DRQ3) co MEMR# D15 NC(DRQ7)
A23 SA8 B17 NC(DACK1#) C10 MEMW# D16 +5V
A24 SA7 B18 NC(DRQ1) C11 SD8 D17 NC(MASTER#)
A25 SA6 B19 REFRESH# C12 SD9 D18 GND
A26 SA5 B20 NC(BCLK) C13 SD10 D19 GND

PAGE | 09



4. PC/104 Interface

4-2. PC/104 Connector Option
MVB Board &%t X0 %A PC/104 Connector TypeS XIRSH MEHSIH FR& £

Information?| Option MEE &0l & FR2HIEL|CL,

30
ol
=
Il
©)
g
@

2.
«Q

{Option A) {Option B)
PC/104 Standard Press Fit 104pin PC/104 Standard Press Fit 64pin

{Option C) (Option D)
PC/104 Standard Top Socket 104pin PC/104 Standard Top Socket 64pin

(Option E) (Option F)
Standard Bottom Header 104pin Standard Bottom Header 64pin
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AMO1M 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.

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

ssess Emﬁ '@oo ssess ]
e -ED;EE oo oo SSSSE
@ EE EEIE 4 O% 44 oou©
| gees: i
j E_ ooo0 " 0000
5Hs. 3288 - 8532
E  |oojoo| |, 0000
18 5., 59887 2082
i 18 oe00 = 000
=5l b o3 3558
= EDE 000 0500
HE BIELEER 999 341
S E 920 H4+H see @ " ese
080 0000
0080 0000
000 0000
44 E 44 ess ® s sse
0 Q| [-1-
on E 00| @ 00 oooo0eo H0000
o Ogg % gg SE8SE ooces no:::°°
o "...‘O.I e @ -'.'C.O.‘ .ﬁ§© @gg== ® Y Y'Y ® O YY) (-] @
L L[ " ‘
(Top Component Layout) (Bottom Component Layout)

6-2. Dimensional Data

4-065 Pad 4~865 Pad

932 Holes \\ _ 232 Moles \

(3]
waw e-onisco

€6.06 |
THAS w2

{MVB Dsub Type) {MVB Ejection Type)
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AMO1M Series

6. Mechanical Data

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

Counters 218t = JAFUL.

¥ $0.435"(11.05 Mm) I
]

= A | |-
[ ]

1] A 1]
0.600" (15.24 MM) “
APPROX. y [ ] [
2.0" (50.8 mm) 1% J:
0.600" (15.24 MM) H
|

v [ | |

T T e e T
o

{Max Connection Data)

£

o

L

LB(®83) 1.0

Mox Companent Height = 12.4mm / :

—ﬁ Y it 7.62

1/‘,\\ 80008 /‘/\\‘ r/‘,\\(lnlul)/‘,—\a D [_|_254
~7 (] =/' N/ - -,

= e ? 51 \l v ’Md,\

Mox Companent Height = 10.6mm
Pin Header Type

Max Companent Soldering Point

{PC/104 Module Stack Configuration)

PAGE | 13



7. Technical Note

7-1. State LED

D1 TXD

D2 Master
D3 RXD

D4 Class

D5 FPGA
D6 Start

D7 Power
D8 Line A/B

7-2. PC/104 Timing Diagram

Advanced Next Technicol Society

www.e-ants.co.kr

Debug Serial TX &A1 A| M&H

Class 4 O|A Master &8 A| S

Debug Serial RX 41 A| HH

Class 1~3 Lamp A%, Class 4 Lamp BS
FPGA 3% A| ®E

Start 88 Al ES

<
<
w
—
c
o

>

Reset
lI_l_J SA[1 9:001 0xDXXXX(20bit Address) >
— 11ns~,
; SMEMW
SD[7;0] “, 8bit Write Daxé ‘,
e — 1ins ~
Reset
() SA[19:00] < 0xDXXXX(20bit Address) >
ﬁ 44ns~ ,
Y SMEMR
SD[7:0] J 8bitRead Data )
s i
1lns ~
7-3. Power Up and Reset Sequence
Y EQ A FPGA 2! Traffic Memory &80 2= M AQE|1 0|F PC/104E E6l| AF2E 4= USLILC
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AMO1M Series

8. Standard and Certification

8-1. IEC 61375-3-1, IEC 61375-3-2 Standard Reference &Xx
8-2. PC/104 Specification Reference &x

8-3. 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
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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
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8. Standard and Certification

8-4. MVB Conformance Test

I =o = ; = S o =
MVB HZ2| A2l ZE2 ¢loll Bombardier TCN Level 1 MVB Conformance TestS £1, Mg S 0I5 Hiot
A
SLIC

[ p— Resoatse v [Oreemetnee
RoQ T Test Roport BOMBARDIER
Y LT A 4 = O ki
0179011 T Fiogd < TCMS Lovel 1 MVB Conformance Test | APPROVED
P ANTS Co.,Ltd EMD Ethemet/USB Controlier 3EGM007200D4078
Poreims / 1 npo v Lampere  Peoe
20173011 G n@]") GO 0006008 YOUS Lot | W0 ConfTent A0S, FNO Earnet 08 on T2
Cavonrry
7
Test Object: ANTS Co. Ltd EMD Ethernet/USB Controlier
Identification No: SN: AP-MVB-P001-AD Rev.: AD
Test Date: 201708-31 and 2017-00-29
Participants
Functon Department Name
Tostor T Thorsten Flogel
Kind of Test: Interoperabilty test
Tost Sequence: B3 festtost
0O reexamination o
Related Standards and TCN Standard IEC81375-3-1 201208
Test Specifi and Test 3EGM00720001408 rev. F, TCMS Level 1 MVB
Conformance Test
Tost Cortificate:
B/ |Decision Next Steps
B2 | Test passed
[0 | Test passed with restrictions 500 chapter 4, Overviow of results
[0 | Test tailes
Romarks: Seo chaptor 4 overviow of rosults
Tomgiwedd MGMIITEMON4S e B dure 201
Vo wierve 3l AP N B ST uent and B P rRorTanon Cortaeed Semer vt
MepoALION U3 3 A5 kmre 1o Pst arbes mibond eupenss sulvrdy i vty bt sdder
© Dot Traraponriation GedM 2017
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AMO1M Series

9. Ordering Information

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

AMO1M 1 Series

1 - Class 1 (Process Data) A - PC/104 Standard Press Fit 104pin

2 - Class 2 (Message Data) B - PC/104 Standard Press Fit 64pin

3 - Class 3 (Message Data) C - PC/104 Standard Top Socket 104pin
4 - Class 4 (Bus Administration, Master) D - PC/104 Standard Top Socket 64pin

E — PC/104 Standard Bot Header 104pin
F — PC/104 Standard Bot Header 64pin

A - Right Female/Male Dsub
G - Right Header with Long Ejection

H - Right Header with Short Ejection 3-M 3 Screw Locks
K — Straight Top Socket 4 — UNC 4-40 Screw Locks
L - Straight Bottom Header 0 — No Assembly
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