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EMC STANDARDS BASED ON EUT

» Different Electronic Equipment require compliance to different Standards

Commercial Equipment:| |Automotive Equipment: Military Equipment: Space Equipment:

I ISM Equipment I Control Equipment | Aircraft Equipment I Space Vehicle Equipment

I Consumer Electronics I Infotainment Equipment | Ship & Submarine I Launch Vehicle
Equipment 1 Communication Equipment Equipment

I IT / Household Equipment Equipment | Land Based Equipment I Ground Based Equipment

I Lighting Equipment
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Automotive EMC

STANDARD
OVERVIEW

" International I|' Manufacturer I“ Europe I" India I

CISPR 12 GM 3097 2004/104/EEC AS004
VEHICLE ESA VEHICLE & ESA VEHICLE & ESA
EMI 1 EMC 1 EMC 1 EMC

ISO 11451 BMW GS95002 ECE R10
VEHICLE VEHICLE & ESA VEHICLE & ESA
EMS 1 EMC 1 EMC

ISO 10605
VEHICLE & ESA
ESD

CISPR 25 FORD EMC
ESA ESA
EMI 1 EMC

ISO 11452
ESA
EMS

ISO 7637 FLAT 9.90110
Conducted Pulse VEHICLE & ESA
EMC
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EMC STANDARDS BASED ON EUT

» Different Electronic Equipment require compliance to different Standards

Automotive Equipment:

| Control Equipment
| Infotainment Equipment
1 Communication

Equipment
quip Emissions from
Nawgahon (GPS)

Applicable Standards: ( O) \\\ %

| CISPR 12, 25
| 1SO11451, 1ISO11452 Lightning or other EMP
1 Product Specific Mobile Radio

Standards (GSM, UMTS,

CDMA 2000, WCDMA)
Communications (( O ) )
< < (O) > Equipment (GPS, Radio)
Data Communications

(WiMax) Broadcast Emissions
(DAB, VHF, DAV-B, UHF)
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R&S ADVISE ® - MONITORING SYSTEM

Control room Chamber

R&S EMC32

EMC Test Software

Camera
Base Unit

EMC
ARG5S

R&S AdVISE

Visual Inspection Software

Lol Multiplexer

(Video Capture)
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AUTOMOTIVE SYSTEM (iSEEZ %)

Telematics control unit /
Intelligent antenna

» Broadcast TV / radio
» Cellular V2X, 4G / 5G
» eCall

» GNSS

» Wi-Fi, BLE .

Automotive Test Solutions

Camera Sensor
Corner radar Secks

Connectivity

Body domain controller : ; : * 7 owertrain domain controller

Infotainment domain con 4G / 5G Network; Quality Analysis

Vehicle access
» UWB Infotainment
» RKE

Ethernet & other Bus

Ethernet

Lidar ECU Testing

Power Supplies

orner radar
EMC / Antenna Testing
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VISUALIZATION IN AUTOMOTIVE EMCall App
SENSOR FUSION TEST

ELECTROMAGNETIC SAFETY IN AUTOMOTIVE
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TA-ACE

ADAS WITH COMPREHENSIVE
ELECTROMAGNETIC
ENVIRONMENT TEST

ELECTROMAGNETIC SAFETY IN AUTOMOTIVE

AT A GLANCE T

AUTOMOTIVE STANDARD UPDATES

-EME
ECTROMAGNETIC ENVIRONMENT

T/ICSAE 150 2020 (official release)
1. Requirements and test methods for road vehicle’s
adaptability to complex electromagnetic
environment

GB34660 (drafting new version)
1. Failure Judgment Criteria of Active Safety System
2. Failure Judgment Criteria of ADAS

1ISO11451 1 /2 (drafting new)
1. V2X test proposals for ISO11451/2
2. Faster immunity test method
3. E2.2.3 Pseudo noise sequence

1ISO11452 1/2 (drafting new)
1. Pseudo noise sequence - Broadband
2. Replay of recorded signals

ECE R10 (V 7) —(drafting new)
1.  AECS( Accident emergency calling system)
2. EMS Freq from 2Ghz to 6Ghz
3. FFT sweep, measurement time
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SMART VEHICLE EMC SAFETY AND RELIABILITY TEST

Comprehensive signals and visualization simulation in test chamber

o . Mobile network
ggl ’( © /) communication
i V 24 satellites C-V2X \\ A7

SMBENIDDB

e _ 1 scenarios .« /ol cso sowmss (G
(\f’/} Geolocation™ -
= emulation ’
s — i U [ ~|I|
b i axuneesn® S ENEEEES D ; ‘
EME signals
emulation

Visualization ..=*"

HD-Map R&S m TS9982
Software Car Radar @ EMC Test System

<ijife Echoes e
L —Xa  (Generation
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INSIDE THE CONNECTED CARS
SMART APP SERVICES WITH WIRELESS AND TELECOMMUNICATION TECHNOLOGIES

USTOMER"

EXPIERENC

'S CAR RENI
Car Car Car Service
Finder Diagnostics
3G =eMTC, LoRa 2G => NB-loT L 364G —eMTC 26 =46

Insurance

‘ 2GAGHG = 56 \

Entertainment

4G (eMBMS) = 56 IGHG = 56
Cargo N
Tracking ~~
2G = eMTC, LoRa b~ © 4G, 802.11p = 56
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WHAT IS ALARMING IN ROAD SAFETY FOR ICV ON THE
ROAD?

A VERY CHALLENGING ELECTROMAGNETIC ENVIRONMENT (EME)

Electromagnetic Environment (EME) :
Intentional and Unintentional Transmissions

RADAR signals
Cellular and Wireless signals

TV/Radio Broadcasting Transmissions
Other EMI Signals (ESD / Inter-modulation signals)
Jamming

In-Vehicle Receiver Desensitization & Coexistence
Transient Signals Effects

Radar Pulse Interferences

Receiver Sensitivity

Road EME Effects (Multipath, Fading, Interferences)
vercrowding Eff

COMPANY RESTRICTED
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ELECTROMAGNETIC ENVIRONMENT IN THE FUTURE t,

How is the smart networking era affecting us in future?

» Radio Congestion
» EMC Issues

» Coexistence issues
» Safety Concerns

Frequencies /
Occupancies

Radio App /
EME complexitiy
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Over the Years
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EME SIGNAL COLLECTION AND RECORDING ON ROAD

Ml iew Spectrum Realtim Markor 1 Framao Time

e
Bl Lees] -33,00 80 CRUE R e 2 45269 GHZ 414
At I d5 = 8WT ms

1 Peergimianice Spacirim &1 RF Clre

10, Gz

To Trace
|
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RELATED STANDARDS

» IEC 61000-4-3 Ed.4 > 1SO 11451-2/202X

ISOIMG22/SC32IWG3 N o0
I EQ @@ [Date: 2021-121

The EUT is initially placed with one face coincident with the UFA plane. The EUT face being 180 11451-2 1 202x
illuminated shall b: tained within the UFA unl rtial illumination is bei lied. S
s R ke e e b Road vehicles — Vehicle test methods for electrical disturbances from

; | setti ial i :
6.3 masriing Seskiovel aoiiing And . of pAsE Meemieion narrowband radiated electromagnetic energy — Part 2: Off-vehicle radiation
sources

The frequency ranges to be considered are swept with the signal modulated in accordance with
5.1, pausing to adjust the RF signal level or to switch oscillators and antennas as necessary.
Where the frequency range is swept incrementally, see 8.4 about the step size requirements.

The dwell time of the modulated carrier at each frequency shall not be less than the time SUBJECT: Froposal of muliple signals testing as a now annex.

necessary for the EUT to be exercised and to respond, but shall in no case be less than 0,5 s.
REFERENCE DOCUMENTS: IEC §1000-4-3 Edition 4.0 Electromagnetic compatibility (EMC) -

NOTE 1 The dwell time starts when the test condition has stabilized at each frequency. Part 4.3: Testing and measurement technigues — Radiated, radio-frequency electromagnetic field
immunity test

In order to reduce test time, more than one frequency may be applied simultaneously (multiple v

signal testing) during a single dwell time, provided the linearity requirements of 6.3.2 step 5) or

6.3.3 step 7) are met on the aggregate signal. At each of the signal frequencies, the test levels

shall be the ones resulting from the level setting procedure for testing with one frequency at a

time. The same modulation is applied simultaneously to each signal. Intermodulation signals

shall be treated like harmonics and checked to ensure they are not causing a significant effect

(see Annex | regarding modulation effects and Clause 9 regarding the evaluation of the test

result).
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EMS WINDOWING SCAN TEST

Standard EMS test signals generation

)
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EMS WINDOWING SCAN TEST

Windowing scan concept

User define
windows for test EMS test signal scan of 1Khz 80% AM

User define window
overlapping size Wind
o c ; ow
(%) 1stwindow  Window scanning

overlappin :
User define1khz PPING jinearly

80% AM signals Freq (Mhz)
spacing (linear)

1khz 80% AM
signals grouping Software calculate and adjust appropriate immunity level

waveform
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REFERENCE TGT + MOVING COEXISTENCE INTERFERENCES
ELECTROMAGNETIC INTERFERENCES CAN COME FROM ANY DIRECTIONS

SMW200 44'“»’
EME
Emulator
N > % Ref Tgt
(]
TA-RDS @ Ref ®
Control Intf  Tgt A g ® ® False

Tx A . Tot

AREG100 Intf Tx moving across RUT FOV
Radar

Simulator > -

1 Interference transmission moving across RUT’s FOV
1 Interference signals (FMCW, CW) for eg: according to ETSI
1 Similar performance evaluation as ISO11451/2-2

Rohde & Schwarz Full Vehicle Test Solution / TA-RDS COMPANY RESTRICTED



COMPANY RESTRICTED




WHEN CARS BECOME HIGHLY AUTONOMOUS...

...Which is not far in the future, EME testing will be in demand to ensure road safety

29 Rohde & Schwarz



COMPANY RESTRICTED




HOW ECALL WORKS

Glabal Navigation Satellite System

QP
i GSM/UMTS *, 7. i —
-ﬂ- base station * a I I
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=12
Harmonised «Ca!l European Deployment
% Voice Minimum set Data Voice
LN of vehicle data
\ (MSD)

incident o o
In-vehicle system (IVS)

Public safety answering point (PSAP)
emergency call (eCall) / ERA-GLONASS data transfer principle
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Current situation

@
road traffic deaths 0/ m
25 7 00 in 2014 in Europe 57 0 i i
of all accidents take
[ place in rural areas

European objectives
for traffic fatalities:

ye 2001 54,900
2020 <16,000

460,000 £ SioRss S

) a1 P S
ERA-GLONASS mardated 0/
since January 1, 2015 0'
faster accident
https://scdn.rohde- e e eV [

schwarz.com/ur/pws/dl_downloads/dl_common_library/dl_brochures_and_datasheets/pdf_1/Rohde- COMPANY RESTRICTED
Schwarz_Automotive_Infografik_AB_en_5215_7016_92_v0100_150dpi.pdf “,UUU IIVES GVE1LY yual

e .
1 O%M_Mi EU\S
lives saved in 2016 eCall Mandatary

with eCall solutions by March 31, 2018
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N \NIDV AANMAMEASATIVITVY ENJEDVIAILUEDE

e

—_ : Jm
V2V é_ssisted by eNB Out of Coverage

(Mode 3) (Mode 4)

Partial E)ov_e'rage In Coverage
V2V via RSU V2V via eNB
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TA-ACE SOLUTION FOR AUTOMOTIVE

Developed for future
Test .
Scenarios

(BSM / streaming)

C-V2X
CANoe.car2x

TAS-EME TAS-EWS

SMW

Jeubls S\

EME signals
- _F K ¥ § ¥ §

SMBV CMW / CMX

I3

EMC32

AREG Elekira
| Radar BRSNS RDS BBAVL

Dashboard 2"

Visual

Visualization

Camera
Waypoints
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