insight.tech

T E
BLTE, BEAE

Alix Paultre, Embedded Computing Design

HIT B, EEREULREMYRISEINETIEER
AEDS3I%E (AGY), RAEIEBRSNER, B
Tfh, AHEHEZAERKRNIMNED, REEIIEZREMA
RRE, ERMABSZEINE. RIHEE. —RREHRN
K234 ( e (EMI) ) HOSENE,

RERIRIT ARMALARB AR AGV KN
XIEE TUAR ROk, tEoh, B TE e ] B
HRAR", RUAKEXEHSRHEH I NWENARTED,
S5TA—EHBEIF, THMNSHARZHRIHIE,

Ehr L, TELRENBFRAN RERBEZAKRIET
SRR, BIFZRESE. mENEARIERE AT
R A E| AGV,

BEHMI AGV EHI

AGV B K% S BRFBRABNUINBNTE, X
BT IR T SR SAMEME, BRI S A %
EEith S BRLE AGV R RBIN— T F, EAER
BRI EAT — LB BN FEEBENE, IR
BEXOA TIRENNERRESE, XEISMNT X8R
IRFTERRTE, BT HIANEIRN T, T
KEFN T ATEERBETEEINE, LEMNBKIL
R SEABENET XK,

ESh, AGV EEBSFELA MR IITS MES., B,
&0 T FEFEEAYIELER (BOM) R AR K AGV MY
BES TR, MEEBHBAIREEXEYNER,
R EI RIS, FEMEINYRET I
MAESE, mMB, ELUYrEEBEIE, TEE
ERERRSEREEERAN TIERT.

TECHNICAL BRIEF

POWERING [ofr ANDB-EMBEDDEDRNNOVATIGN

S5 % (AGV)

SRACV AR LA TRFEMEMNREEMA, B2
EMEESZZEMIRIE. FH RE BE. ©EY
ARSI AR, TAIMESBFRGERAM,
R TFFALIRAE (BZMEBETF ) NZ 8 ENAER
ARG A REFINAHIBIT,

Esh, BB B R — P EENEERED, NmEET
TUIRBHRHAARDR, X5 AGV XN B
H SN ARERFARIASMIRMRER PR, RINEXFH
WR, BHNS. ETRNBROEREERRSEZEHN

BA, EANCNERTIFIHIER, PTRERLEBREE,

SAERXLERR, BRAXsTEINERNIMNESIFSE
R, EABEBRRIRAGY M AEKR T ERRS R B
MEEBIMIRE ARG, FRENEERENER.

FU A ek e SR AR R IR IR IR R R AGV
AGV T E RS & AR ST P PRE T T it
IREBEREM AN R, BT EIEE. 14
TR BRERRIFAEE. BREARENR. AFHE
HE, UALETHEEETBLNRERIL,

AN TR TEITH AGY SHEEMASHE KT
TREHNLR, RACIEHRMR T ZEEESXELT
WrizfT, FRESEGSTWERNERES, EPMaE.

AN AMESTIERE, WERRREREMRES
20 (ISO) =T ERERZ4MAY EN 50155 A1 EN 50121-3-2 %R
B, XEEFRESH BB HRENES. @1, R/,
NBIEEXBHES AN FNHIE (B1).



insight.tech

Sample ISO EN 50155 and EN 50121-3-2

Standards For Rolling Stock

EN

Nominal Input

5 Voltage Requirements

Permanent Input

Transient 1s

Brownout 100 ms

EN 61000-4-4:2012

TECHNICAL BRIEF

ity Requirements

Auxiliary AC Power
Input (Rated Voltage <
400 Vrms)

Surges

= 1.2/50 (8/20)
(Tr/Th) us

* Line to Ground:
+2kV42Q,05uF

« Line to Line:
+1kV42Q, 05uF

« Performance
Criterion B

Performance
Criterion A

EN 50155 Temperature Requirements

Voltage (V DC) Voltage Range (1.4 xVnom) (0.6 x Vnom)
24V 16.8Vto 300V 144V 336V
375V 262Vto 470V 225V 525N

48V 33.6Vto60.0V 288V 672V

72V 504Vto 900V 432V 1008V
96V 67.2Vto 1200V 576V 1344V
110V 770Vto 1375V 66.0V 1540V

EN 61000-4-6:2014

Signal & Communication,
Process Measurement, &
Control

RF Common Mode (CS)
* 80 Percent AM
(1kHz)
= 0.15 MHz to 80 MHz,
10V

* Performance
Criterion A

Performance
Criterion A

EN 61000-4-4:2012

Signal & Communication,
Process Measurement, &
Control

Fast Transients (EFT)
*5/50 (Tr/Th) ns,
SkHz
= +2 kV, Capacitive
Clamp
* Performance
Criterion A

Performance
Criterion A

Derivative Standard

EN 55011:2009 +
A1:2010

EN 55011:2009 +
A1:2010

Derivative Standard

EN 61000-4-6:2014

(AGV) RAFF K.

EN 50121-3-2 Emission Requirements

Port

Auxiliary ACor DC
Power - Auxiliary Supply
Sinusoidal AC or DC

Enclosure

EN 50121-3-2:2006 + AC:2008 Immunity R

Port

Auxiliary AC Power
Input (Rated Voltage <
400 Vrms)

Test Item/Specifications

Conducted Disturbance
* 9kHz to 150 kHz:
No Limits
150 kHz to 500 kHz:
99 dBuV Quasi-Peak
* 500 kHz to 30 MHz:

Radiated Disturbance
* 30 MHz to 230 MHz:
40 dBuV/m
Quasi-Peak
*230MHz to 1 GHz:
47 dBuV/m
Quasi-Peak

equirements
Test Item/Specifications

RF Common Mode (CS)
= 80 Percent AM
(1kHz)
= 0.15MHz to 80 MHz,

10V
* Performance
Criterion A

93 dBuV Quasi-Peak

F Internal r

Amblent Internal Cabinet Cubicle Over- AlrTemperature
Class Temperature (Over PCB

(Outside Vehicle) Temperature Temperature Assembly)

(Over 10 Minutes)

T1 -25°Cto +40°C -25°Cto+55°C +70°C -25°Cto+70°C
T2 -40°C to +35°C -40°Cto+55°C +70°C -40°Cto+70°C
T3 -25°C to +45°C -25°Cto+70°C +85°C -25°Cto +85°C
Tx -40°C to +50 °C -40°Cto+70°C +85°C -40°C to +85°C

Notes

Minimum Passing
Margin: -44.44 dB
at0.15391 MHz

Minimum Passing
Margin: -2.35 dB
at462.00 MHz

Notes

Performance
CriterionA

EN 6100-4-3:2006 +
A1:2008 + A2:2010

EN 61000-4-3:2006 +
A1:2008 + A2:2010

EN 6100-4-2:2009

Enclosure

Enclosure

Enclosure

(R mARTEIRT, MBS PFERNEN50155F EN50121-3-2 BIBRE )

RF Electromagnetic
Field Amplitude
Modulated (RS)
* 80 Percent AM
(1kHz)
* 800 MHz to
1000 MHz, 20 V/m
* 1400 tc 2100 MHz,
10V/m
* 2100 MHz to
2500 MHz, 5 V/m
* Performance
Criterion A

RF Electromagnetic
Field from Digital
Mobile Telephones (RS)
* 80 Percent AM
(1kHz)
*800 MHz to
1000 MHz, 20 V/m
= 1400 to 2100 MHz,
10V/m
= 2100 MHz to
2500 MHz, 5 V/m
« Performance
Criterion A

Electrostatic
Discharge (ESD)
=26 kV Contact
Discharge
= +8kV Air Discharge
* Performance
Criterion B

Performance
Criterion A

Performance
Criterion A

Performance
Criterion B

1.EN 50155 F1 EN50121-3-2 ¥MIE 7 KBS EMN BIERE. BE. BFRAMENSEEERUKEMRTSH — VAT ENSSIE
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ECS-9000 Series  haieett

Quad Core Intel® Xeon®/Core™ i7 (Skylake-S)
-40°C ~ 75°C Fanless Embedded Workstation System
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