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“Need for full-fledged EMI/ EMC Testing & HIL
Software Testing for AES/ Sub-Systems"

How da you see the automotive
trends in indla?

Government of india aims
tomake automoblles
manufacturing the main driver
of "Make in India’ initiative, as

it expects passenger vehicles
market to triple 1o 9.4 million
units b 6, as highlighted in
the Auto Misiton Plan (called
AMP) 2076-26. Government has
formutated a scheme for Faster
Adoption and Manufacturing

of Blectric and Hybrid Vehicles

In Indin (called FAME), under

the Natlonal Eleciric Mobility
Mission 1020 10 ENCOUTAge

the progressive induction of
reltable, afordable and efficient
electric and hybrid vehicles in the
country.

in what can be seen as perhaps
India"s boldest move to curb
alr poliution, the government
has decided to advance the
standard for cleaner cars and
leapfrof, to Bharat StageVi
emission (amission level similar
to Eurd Vi) norms countrywide
by April 2070, This step shows
perhaps the strong initiative
of india towards the vehidle
emisslon reduction still ahead of
Lhe majority of the developed
nations in the world,

Last but not least is the safety
related, no one could have
imagined that this country

Instrument Clusters, Telematics & Fi
i s detuiled e

with MART, Mr.Suresh
shares his views on testing and measuring
n the automotive segment, Excerpts:-

SMIT Proposed Bullding in Chaken , Pune

Juree 2016

will bring the introduction

of Antilock Braking System
(called ABS) mandatary for two
wheelers of engine capacity
25 cc and above 10 soon.These
systems are complax In nature
i terms of its hardware and
sofltware architecture.

‘What does the complexity
mean to automobile OEM's and
buyers?

Proliferation of electronic

‘What are the basis of
electromagnetic Interference
and its influences?

Electromagnetic compatibility
(EMC] Is the branch of electrical
enginecring concemed with

the unintentional generation,
propagation and reception

of glectromagnetic energy
which may caiie

in the presence of RFI, with

the discipline of “hardéning”
eqguipment being known egually
as susceptibility or immiunity. A
third class studled is couphing,
which Is the mechanism by which
emitted interference reaches the
victim.

Mew technologies and

effects such as ebec tic

atlon systeams in

interference (EMI) or even
physical damage in operational
quip The goa! of EMC ks

systems in I

will increase the technical
gomplexity, however the
challenge Is not onlyin the
gompatible design solution,
much tougher is the detection of
such faults early in P

the correct operation of different
qullylnelll inacommon
cleciromagnetic environment

EMC pursugs two main classes of
sue. Emission ks the generation

phase 1o avold the safety critical
risks in the field Ackiabilityof
these electronic devices is key
for safe driving.

General environmental tests are
not able Lo delect the complex
problems which are associated
with either software or hardware
or both. The latest cars have
multiple microcontrollers |
microprocéssars working
monolithic mode or with real
lime operating systems. Hence
a reliable hardware testing and
a proven soltwiare validation

of elec gnetic energy,
whether deliberate or accidental,
by some source and its release
Into the environment. EML
studies the unwanted emissions
and the countermeasures

which may be taken in order to
reduce unwanted emissions.
The second class, susceptibliity
ks the tendency of electrical
equipment, referred to as

the victim, to malfunction or
break down in the presence

of umwanted emissions, which
are known as Radio frequency
interference (RFI).

vehicles d an

testing and evaluation, before
electronic modules are used in
real-time instatlations, in order
1o ensure complate safety and
reliability. EMC intended to avold
malfunctioning of the vehicles
and their subssystems due to
electromagnetic interference
between the different
components and sub-systems,
within the vehicle and its
environment.

In view of the criticality of
EMC compliance, world-

wide full-vehicle EMC tests
have become mandatory.
Additionally, components and
sub-systems are aleo subjected
to regulations and need to be
tested separately (Component
fevel testing). Achievement of
Eleciro Magnetic Compatibility
[EMC) requrements shalibe a
time consuming and expensive

is important in 8
the overall refiability of the
electronic systams,

y is the of
susceptibility, being the ability of
ayuipment to function comrectly

End for the org;
EMC compliange is highly critical
for products’ success and also




for company's future. Some of
the abservations in day to day

which might be due to the EMC
Essues as fallows:-

«Lar audio getting interference
during switching on of electric

hom

-Mobile phone interference with
television & radios

«Interference to electronic
equipment’s near transformer/
current canrying lings

- Mobile phone interfering
with aircraft electronics &
communication

» Non-aperation of electronic
devices when the vehicle battery
{charging) is low

- Failure of electronic devices
during heavy rains/thunder
dtarms

Does EMI] EMC have any
harmful effects like safety Issues
In automotive application?

These disturbanges are very
critigal in applications such as
Arrospace applications, Military
equipment’s, Medical devices,
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Automotive etc, where the
malfinction of electronic
medules have graves of
consequences. For example,

and 15010605) been framed to

regulste the same. These Lests

are executed broadly under

the category of conduction and
1o test the cmissh

@ terous can
occur if & signal interferes

with the operation of medical
cquipment that is beng used to
mienitor a patient in intenshe
care or if the sk bag pops up n
a car without any Incident due
to influence of a radar pulses
from airport. While the effects
al EMI are mast cases minor
Bke momentary mterference,
rare cases the effect may be
more catastrophic even leading
ta life threal.

How to prevent these fallures
and improve tha reliability?

New technologies and
communication systems in
vehicles demands an extensive
testing and evaluation to
ensure complete salety and
rellability. In view of the
oiticality of EMC compliance,
EMC tests have become
mandatory in vehicle level and
componient level. Intémational
EMC Standards (CISFR2S,
15011452, 15016750, 1507637

levels and levels.

simulation is now a standard
component in the vehicle
development process as a
method for testing clectronic
control unit {ECU}) software. HIL

‘What is embedded software
mean to automeblles?

Embedded software is
computer software, written

to control machings or

devices that are not typically
thought of as computers. it

I3 typically specialized for the
particularhardware that it muns
on and has time and memaory
constraints Manufacturers "build
In' gmbedded software in the
clectronics in cars, telephones,
modems, robots, applianced,
toys, security systems,
pacemakers, talevisions and set-
top boxes, wnd digital watches,
n modern cars a milllons of such
software codes runs and makes
the complexity degree to a
higher level,

How does hards in loop

i uied for #ll aspects
of developmant, naturally
including safety-relevant
Tunctions and systems. This
applizs to all test tasks (fram
function testing to reicase tests,
testing a single ECU or an ECU
network, and €0 on) and also

to different vehicle domains
Every electronic systems are
equipped with microcontrollers
[microprocessors lke
powertrain, body control, vehicle
dynamics, driver assistance
systems, Interlorfcomlon
systems and infotainment ete.
are all tested by HIL simulation

At the same time, modem
wehicles comes with more and
maore safety-related systems
such as Adapiive Crulse Control,
Electronic Stability Program,
Power Assisted Steering, and

testing helps to Improve the
safety of systems?

Hardware-in-thedoap (HIL)

Typical EMC testimg of o Cor

Integrated Chassis Management
To establish a uniform and
commonly accepted approach
fer developing automotive

safetyrelated electnc/electronic

June 2016

systems, the safety standard
IS0 26262 (" Road vehicles -
Functio fety™) has been
developed by OEMs, suppliers
and service providers and
released inlate 2011, 150 26262
explicitly names HIL as a suitable

test environment for softivare
utik tests and imtegration

n recommands HIL
far the verification of safety

testy,

requirements st component

le and ao namesitasa

megthod for testing

single ECUs/ components and for
testing ECU nelwerks up to an

entirg virtual vehicle.

HIL setup with automated

testing feature improvethe
Hvity and
quality of delivered software,
Usage of HIL enhances the
quality of the testing by

7 the scope of the
resting and finally inproves

efficiency, prod

Imgreash

the product quality, Ideally, an
embedded system would be
tested against the real plant,
but most of the time the real
plant itself imposes limitations
Inn Lerms of the scope of the
testing. for example, testing
an engine control unit as a real
plant can create the following
dangerous conditions for the
test engineer

Testing at or beyond the range
of the certain ECU parameters
{e.g. Enging parameters ete.)

- Testing and verification of the
system at fallure conditions

In the above:mentioned test
scenarios, HIL provides the

efficlent control and sale

environment where test o
application engineer can focus
on the functionality of the
controler

Tell about your company

Croup is a leading Tier-1 Auio
Components Supplier to-all
major DEM's In India & having
an outstanding intemational
presence in R&D, Manufacturing
and Marketng. Greup CEO, Mr.
#Ashok Minda has a chear vision,
clarity of thought and focused
approach towards the future,
this has resulted as a New RAD
fachlity called Spark Minda
Technical Centre (SMIT ).

SMIT iz expected to do the
advanced engineering and
research activities in automotive
domain to bring the modemn
technologies to india, have
scguired highly talented
professionals and located in
Chaken, Pune. SMIT ks installing
the state of art design and
development infras
havingtast facilities catering to
EMIJEMC 1esting as per CISPR
35, JA50, AIS, SAE 15012452,
15016750, 1507637 and 15010605
Standards. A semi anechok
chamber to test the automotive
systems components being
Installad in this facility, expected
to be operational by Oct'2016,

cture

i order to limprove safaty,
efficiency and sustainability in
road tranapaort, driver support
systems and fully automated
intelligent transpart systems
arg among the most promising
developments on the market
Extensive development and
testing processes are necessary
to ensure that these systems
are safe and refiable. Until now
the full-scale road tests have
been expensive. time-consuming
and possibly hazardows. SMIT
brings a radical change to this
landscape. With its Hardwarg-
In-Loop labaratory, we offer

& unique enviranment for the

and testing of

in this
automaotive arenal

Spark Minda, the Achok Minda

Jung 20%

Inteligent vehicles and transport
systema; safely, cost-effectively
and manageably.
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