e

EMCis makingsureto complythe norms

More Important: EMC is the quality in what | want to sell my
products to my customers

: : - .
emitec [ emitec @\ mesomatic



i Etec

Radiatedand or conducted Interference

A Even if you install two "CE" components in
your machine, you do not have EMC

protection! CE + CE CE

A Cables act as antennas

A Error
i Missing filter measures
T Out + return conductor installed separately
T No shielding no functional grounding

A Problems
T Intermittent problems
T Disturbances in peripheral devices
T Interference in communication

T Loss or destruction of equipment and
components

i Error incontrolingl(e.g.: Engine)

gestort OK
- ‘ s - '/" o -
leader in test and measurement... ’; gmltec &Cﬁ emitec ‘\ mesomatic
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Radiation &nd/or conducted Disturbance

.

A The Goal: Compliance to the EMC directive

A More Important: to increase the quality of
products

A Checklist (Example)

i Cables as short as possible

Roundtrip transfer line together

Use shielded cables

Shield grounded surface?

Filter installed?

Filter grounded surface?

A Conclusion: less (development) problems
0Kl y 1 &esth@ / «&

A Use suitable measuring equipment to detect
(EMC) problems

recepfion®,

I

I

I

i

disturbed ™. |
L |

. T . e 2
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industrial

How muchconfidencecanyou havein CEmark?

C € Left A Somesupplierslie whenthe declareEMCconformity
55:;_ . t d | . A4 i
N CE Conformity Marking A SOmesuppliersk 2 yrhiery hard
L if A & o 6 Fo £ ¢ CEAx A (A i2) A Somesupplierstry very hard but makemistakes
- - - A TestsetupsR 2 ye&Wréspondto actualassembly
T &% F L4 ¢ 0§ 6 CEdr £ (45 42) installation(somecreativebuyerochangedithe new

Below are mis-use or fake CE Conformity Marking

revisionof your product)

CE CE @ A EMCtest labsand competentbodiesmakemistakes(i.e.
\“ testsetupor old normg

A Without a QAthat control EMC irserialmanufacture test
resultsare meaningless

A CautionsomeCEstandsfor China Export buis NOT
relevantto oConformitéEuropéenné

= (€

. ) : . G =
leader in test and measurement ... Q'; gq'nltec @ emitec ‘\ mesomatic
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leader in test and measurement...

SomeTaskgo reduceEMC Problems

A Grounding- Protection for EMC problems starts in
grounding system

I Maximize the orboard ground plane reduces the
inductance of the mass and reduces emissions too

A Earth return please- a long way produces ground loops =
antenna = radiation

i Important: connect individual masses and connected them
to ground plane

A "Sharp separation™ group components in functionality

(analog, digital, power supply, but also slow and fast
transfers)

A Tactc set RF signals as short as possible to the mass
A Decoupling capacitorseduces power on the way to mass

A Shielding- mechanical approach reduces the energy (E & H
ﬁEldS)... ... ... .. @and manyianymore

: . s 2
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4l When radio waves become a problem

industrial
EMCaffectyour products

AHigh clock ratesind small structures lead to more

&

Reasongor Redesigns RF problems
AFindinginterference problemsupon design finish is
N’ very costly
’ AYou willmiss man hoursn future development
‘. AYou willloose market shares
' A Formfactor filters require space
26%inadequateimmunity A Price filters and other components to be fitted later
are costly
'18% lack of Signal ATime to Market increased development cycle
Integrity (unknown error) A Loss of reputatiorif the product has functional
problems
ADo you know theostand loss of reputation of a
Almost half of the redesign is due to product recall?

EMC problems
, . s -
leader in test and measurement... g’ﬁ emltec @ emltec ‘\ mesomatic
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(R Hi Boss; | need EMC Test Systems

industrial
Motivation: BossSummary

AEMC is @ompetitive advantage
I EMC "protect” Europe / USA from cheap imports

i EVM "protects" against China from "unwanted" imports on
the legal way!

A EMC cuts costs

I Because products work better
i No or low support required

Did your boss gettoo much radiation? A EMC idmage
i Orwhat happens if your product makes negative headlines
tomorrow?

i Higher quality of products (i.e. immunity)
A PrecomlianceEMC

I Faster development time
I Internal EMC expertise

. : . e 2
leader in test and measurement... ’.! emitec (('(-: emitec ‘\ mesomatic
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leader in test and measurement...

a5-&2 0 A OloriBasgRgply

Adbhgy 9a/ GSaday3a O2aild ¢t
Ab2S ySSR Iy 9a/ KFIfttH 1d
A"EMC makes the product mopestylx

Ab52 ©4S YySSR y203 6S KI @8
Ab9a/ RSflé&a GKS Ay idNRRdzC
Aa2S R2yQu KI @S 02 Ay@gSad
gStt UNYAYSRH q

A"TheAEMC test house takes on the responsibilitse

I N 2FF UKS K227 a

A"Our competition does nothing, why should we?"

= emitec (@ emitec (g mesomatic
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Andnow? -> Board, Marketing, Sales, PM

Isk in CHF
I What does a EMCase costs? (Sales,
Production, Service, Development

T What does is cost tavidthdraw the new
product from the marked?

Almage in CHF

I What is the costs of advertising and image
i 2KFG gAff AOG O2ad G2
again?
AAdditional support in CHF

The reliability of your i replacement costs
products is dependent on i recalls

the EMC . DN
I More people (temporarily) in support

. . : . s -
leader in test and measurement... g’é emitec @ emltec ‘\ mesomatic
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leader in test and measurement...

How useful are EMC Norms and the CE mark?

ACE Marking (EMC) is more than just a label. It
aims to ensure:

I That our products will not be disturbed

I Or we will not disturb other products
AWnhat does that mean for us?

I Better products safe, reliable, etc.

AWhat are EMC standards?
I A description how EMC is tested
T And what are limits

AAre Standards perfect?

T No, but if all the work to the same standards,
the results are comparable

I And you can still make a bit morevith better
products you will improve the image

= emitec (@ emitec g mesomatic
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(HEMLE S EMCResponsibility

industrial

Whyis EMC toppriority of the Directors?

Alt has an Influence oBompetitivenesof a
company

APhilosophy it must be implemented across the
company- and it must be lived, it is part of
the business process

ARequires amnvestment, (cost, resources,
process integration, etc.)

ALiability: you as CEO are liable
with your signature on the declaratio
of conformity
failure can lead into Prison!

flin S mm

HIIIII Hlllll
0 1 2 3 4 5 B 7
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leader in test and measurement... . . emitec @ emitec ‘\ mesomatic

B
=y o industriol fiberoptics


_emitec_industrial_MAIN_2011.pptx

i Smtec

EM TEST UCS 500 Seras
14, Appendix
141 C of CEL.
Vansactw TN TRST AG
Aadees Semenoter 150K 4153 Renach
Betzerand

CRares. 1N NS BSOS WESrENty e S aducth laled Setw. neldng ol ther Sptons, ane conlonedy with the
apicatie OF dactves Leted ba Ow wsing ihe elevrs secton of e 3iowrg ET standess ond ather nonmative
e

Proasts name R =

MVode Namberns| LUCS 500NE LCS B0ONT
VCSHIA 1
UCSS0NE 1 VTS 00N 3 UCSDIONG 8
UCSS00N x

Twacom Suge Mocus TSuget \
Captag Vetwox Teecom CNT 518

oo Woitaoe Ouecuye 0GRSEC
Swrderd 12 Which confmily ' Jeced

BN 90015 - 2000 Sadwy oy ot wmctros = e e
sty e

’I’Ml!hmcﬂ%lm“

EX 01325 2050 SectIco 00U0MeT 13t MESNAETeN. O BT MOy Ute Cuss A

ENSH00-32: 2007
EN 81000-3.3. 2008

Um0 hanTank: Cerent emissone
Lendaion of volige chene votinge Nctustorn wed fche 0 ouse be-
VoL S0 WMt

EUrpoan oprLentative

B TEST GmoM BITEET AG

Larermnyte 11 Siaenecteiatr 18

DE0T4 Kaman O 4153 Rurmch

Ta *&3 () 2307 280700 Tat  «41 BL.TII00Y

Fe <& Q02307 17080 Fec v
i 4 &

red o i

O M Kurne

Gerrs ranige! Dasign ard Resewzn
ramen. Germany Rerech SL. Swizotand
4 Novenbe 200 A Noverrow 2008

¥

leader in test and measurement...

EMCConformiity

Declarationof conformity

A Responsibilityfor the declaration of conformity lies on the
CEQand NOT the test house.

A The declaration of conformity is easy to be made by
yourself

A All measurements and standards must be well
documented.

A With precomplianceEMCA & G RSaA 3y SRé |0
you will develop optimal and thus save costs and time
one last walk into the test house is ideal

A Conducted tests (i.e. burst, surge, ESD etc) and can easily
be performed (in compliance with standards) in your
company - it saves time and money.

emitec

i RN 2
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industrial

HowcompaniesnakeCE / EMQesting

Sticker External EMC Test

EMC

Strategy

Internal
Alltestsinhouse oPrecompliance
Final External Test
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Klebemethode Alles EXTERN Priifel

Sticker¢ AnyQuestion®

EMV
Strategie

Intern Precompliance
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industrial

- Alltestsin a Testhouse

Strategie

Benefits (depending on the tesibuse):

A Can all tests be made according to (recent) standard?
A Is the Infrastructure in place (anechoic chamber)

A Know how to perform the test correct

A Do you receive any interpretation of results

A Consulting of EMC standards & Desagralable
limitations:

A Date bound, you can not just walk in for testing

A Relatively "big" effort for testing

A Due to savings and time constraints, only one specimen
will be tested

A No EM@uning
A No samples from production to verify

The TesthousdoesNot
take responsibility.

Theresonsibilityis at the
direector(personally

_ - 5 3 s 2
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Time &Costof the externalTest House

-

Production& Sample
Testing

® Verzogerung
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industrial

EMV
trategie

Forthe comparisona | f €

testinhoused Be use

A Ourpre & full
complianceSolutions

A 20 Yeardor EMCKnow

How
A OurEMGSupport
A OwnService &

CalibrationLab

leader in test and measurement...

Alltestsinhouse

Advantages:

A High flexibility, ready to test at any time

A Experimental see the results of an optimization
A Time to market is not slowed down

A Costsavings as EMC tuning can be made

A EMCoptimizatiosnare immediately incorporated into new
developments, you obtain THE EMC Feeling

A Safe Production as several samples can be tested

Disadvantages (depending on the tests):

A How to get the required knowledge

A It's to difficult perform the tests according to norm
A Get the right test equipment to the applications

A Very high level of responsibility for projeletaders
A High investment costs

= {emltec ((-(: 'emt_pjtec @ mesomatic

Hberoptics
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industrial

EMV

Concept
A Mostimportant Test
madeinhouse

A Precompliancer
Normtests

A Therestistestedin a
testhouse

A Plausibility proof in the
external EMC test house

leader in test and measurement...

Combic internal precompliance& finaltest in atesthouse

Advantages:

A High flexibility, ready to test at any time

A Experimental see the results of an optimization
A Time to market is not slowed down

A Costsavings as EMC tuning can be made

A EMCoptimizatiosnare immediately incorporated into new
developments, you obtain THE EMC Feeling

A Safe Production as several samples can be tested
A Lowerlnvestments
A Consultingoy the Testhouse

Disadvantages

A KnowHow ¢ needsto be build up

A Findthe right test Equipment

A Needsinvestmentin Manpower & Equipment

o oo : s .
~ ‘emitec [ emitec @N mesomatic

Hberoptics
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industrial

Precomplianc&MC Testsaveslime & Money

Prototyp A Prototyp B

Production& Sample
Testing

® Verzogerung
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Time &Costof the externalTest House

-

Production& Sample
Testing

® Verzogerung
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Reproduzier
barkeit

Reprasentanz

leader in test and measurement...

Requirements foprecomplianceEMC systems

Efficiency
A Easyto-usemeasurement test ésystend

A FastMeasurementd Tests
A Highlevelof confidence
Everybodycanperform the testd!

Reproducable
AIf the measurement is repeated leads always to the same
result

Representation
A Gives similar results as the standard measurement

: . s 2
S_A mitec @emltec ‘\mesomatuc
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Precompliance EMCtypical firstpurchase

Immunitat - Emission
o J
[}
T
c
w Simple touse 3
w CostEfficient S
wAccordingo Norm ‘&
=
3 B
= |
0|
<4 8

w Requiresscreening

w Typ.Cell

w With some tricks, it is‘also
possible without screening ®

reldgebunden

mesomatic

HKberoptics
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ES[x Electro Static Dischargd&eN/IEC 61008-2

A Equipment
A ESD Simulator
A HorizontalCouplingPlate(Metal)

Pasition for direct
discharge to EUT

Position for indirect

Insulating discharge to VCP

. Pasition for indirect

A Resistor dscharge o HCP oo coing e

A Table Air dischargeg direct
A Efficiency Contactdischarge;

.. direct& indirect

A Very efficient
A Reproducibility

A good to very good

A Representation
A FulkCompliant(Norm)
A Cost
A 8k¢ 15k CHF

leader in test and measurement... o/ emitec @ emitec @ mesomatic
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industrial

Anwendung / Aufbau ESD 61002

Priftisch mit horizontaler
Koppelplatte (HCP)

isolierende —-:—g—g-
Unterlage

iz vertikale Koppelplatte
- « ! ¥ (VCP)
=

Erdableitungsset
je 2 x 440hm

ESD Pistole mit

2m langer Erdung
Erdung der
Bezugsmasseplatte

Bezugsmasseplatte \

_ - z . s -
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C@ )[4 EMV Leitungsgebundene Immunitét

industrial

NormanwendungBurst- ElectricalFast TransierttEN/IEC

p—Y) s
EM Test ucssoo\\ peipridle
Burstc Surgeg Powerfail :
Kombigenerator

Metallplatte - geerdet

AEquipment uEfficiency uRepresentation
i BurstGenerator ¢Veryefficient ¢FulkCompliant
(CombK 0 «Reproducibility wCost
i Metal Plate qverygood 12 ¢ 30k CHF
¢No specialcarehas tobe taken
I Table

T Isolation

leader in test and measurement... =4 ef

mitec @emitec ""imesomatic
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tr

td
tr

(‘((; 1[I EMV Leitungsgebundene Immunitat

industrial

Rise time tr 5ns £ 30%
Pulse duration td 50ns +30%

Burst- ElectricaFast TransiertEN/IEC 61008-4

V
= 5kHz
=15ms
=300ms

T

mesomatic

Hberoptics
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(LS EMCConductedmmunity

industrial

9a/ a@FOOAYIGA2YEY YIF1S @2dz

A DeveloppinterferenceSave
I UseBurst Generatointo housingor supply/ datalines

I Pulselike disturbances flow along unknown paths through
the EUT and generate an error function

A ExactlL_ocationof the Error

I UseNearfield probesto locatethe exactlocation
I Changehe BurstFrequencyor setto continousburst

A Broadbandisturbanceeducesthe radiated
interference(Emission)

i ¢CKIFyla G2 G4KS bFTATtUSNRERG Y20
"automatically” less interference

Locatiethe error usiingnearfield probes

: i i ZN i
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(G

Rise time tr
Pulse duration td

5ns + 30%
50ns +30%

EMV Leitungsgebundene Immunitat

Burst:the Broadbandnterference

~ Q0
o LN o

Voltage / dBpV
(o))
o

50+
401
301 + + t } } t
50 100 150 200 250 300
Single Axis Frequency f MHz
Spectrum |
Fmin: 1 MHz Fmax: 300 MHz Sweep Time: 956 ms Progress: —1
MR: 127 dBpV RBW: 100 kHz No. of Runs: 19
VBW: 1 kHz AVG: 4 [—
_ : : G :
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i Smtec

EMV Systeme

HFo0Couplingawithout Cell/ EMCanechoiccooms

APossibilityA
I UseBurst Generatorffom conductedTest)with 5kHz
setto continousBurst Pulse

I It will stressyour EUT also ithe HFAera(where most
problemsarrise

APossibilityB
T UseContinousWave Generator of Standard / Norm EN
610004-6.

I Reproducabl@ests up to 1GHz

ABoth Possibilitiewill giveyou goodindicationsof
your product¢ soyou caneasygo into the testhouse

EM Test CWS5@Gith
CouplingClamp

Advantageconducted(Normative)test maybe
performedsimultaneouslywith the existing
equipment

: i i ZN i
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industrial

Surgec EnergeticSingleTransients EN/IEC 61008-5

EM Test UCS500 / EUT- Prufling (KlingeEinheit mit

Burstg Surgec Powerfail ' _Vld('aoUbe‘rtragung.)

Kombigenerator

AEquipment uEfficiency oRepresentation
i BurstGenerator CVeryefficient GFulkCompliant
(CombX 0 wReproducibility wCost
i Metal Plate Gvery good 1230k CHF

¢No specialcarehas tobe taken
I Table
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Z Quelle

EMV Leitungsgebunde

Surgeg EnergeticSingleTransients EN/IEC 61008-5

Niederspannung¥/ersorgungsnetz

2 Ohm

12 Ohm

alle anderen Leitungen
42 Ohm

Kopplung

Symmetrisch @N, LL)

Unsymmetrisch (L+NPE)

sym. Hunsym

Beeinflussung

Storquelle gleicher Schaltkreis

Storquelle anderer Schaltkreis

stets indirekte Beeinflussunge

leader in test and measurement...
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Dips,shortinterruptionsandvoltagevariations

V 478D 52 SESULA TOR
L & -~ $—
p— L(PF1) 100%
b -
L(PF2) 0-260V EUT
- N
. e
£ LC BNC O_10v DC I 3 %E% [\
" ModeB'VA780 : mit manueller Enstelung der Abgriffe 1 u U
.. _ Infgr ptions
AEquipment uEfficiency uRepresentation
I BurstGenerator ¢Veryefficient ¢FulkCompliant oy
(CombK v aReproducibility wCost .
I Trafo cverygood 12 ¢ 30k CHF
I CouplingNetwork cNospecialkarehas tobe Motorstart
for Dataline taken
I Table
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Magneticfield testsEN/IEC 61008-8 (50/60Hz)9 (Pulsed

«Equipment cEfficiency uRepresentation
¢Magneticfield Coil ¢Very efficient ¢FullCompliant
¢Variac «Reproducibility wCost
¢Currenttravo c¢good to very good ¢5-15kCHF
¢Currentprobe

, ) : . s »
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(HEULE S EMV Leitungsgebundene Immunitat

industrial
Allyou needisa CombiGenerator

Burst- ElectricalFast Transient Surgeg EnergeticSingleTransients EN/IEC
EN/IEC 61008-4 -\ 610004-5

CouplingHFK :

for Dataline

Colil CurrentTrafo &Variac

Magneticfield tests . Dips,shortinterruptions & voltagevariations
EN/IEC 61008-8 (50/60Hz)9 (Pulsed . EN/IEC 61008-11 & EN/IEC 6100029
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RFConductedmmunity Testingg EN/IEC 61008-6

Test Setupvith CDN | ‘9 Setumvith EM101

EM Test CWS500N1 EM Test CWS500N1

Peripherie

oEquipment oEfficiency uRepresentation
c¢Generator ¢Very efficient / Fast  ¢FulkFCompliant
¢CouplingMedia (CDNuReproducibility wCost

EM101Clampor BCI cgood to very good  ¢25- 35k CHF
Clamp

_ ) : 2 cam 2
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T —— T —

EN/IEC 61008-6 Test Setupvith EM 101

5 S Y, -
CDNfor
Decoupling

6d BAtten

o (111

<- A
AT
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Test Setupvith BCI

- CDNfOr
‘Decoupling e —

6dBAttenuator

Ao
N\
el e
N & , o W
J‘.—A— * /_-/"'%‘— EUT

BCI CurrentClamp

..“a»:‘,- . i : -

" (e et
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N

~ . Decoupling

.. 32

»Vr 1
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