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EFT Testing per IEC 1000-4-4

CourPLING METHODS

e —— T

Capacitive Coupling via 33nH :urlmlurs % |J1|:'
required coupling method 1 AC or DU power mains.
These conpling capecitors are inchided as pan of &
Coapler! Decodpler (0T in conumercially available
EFT simulators. The design of the deconpding pomeon
of thee ©/D. which prevents the EFT bugst from traveling
back camo the pover mainz, i3 also specified in BEC
LS

A Capaeitive Coupling Clamgy 15 wsed 1o conple EFT
harsis onbe dota, B, and telecomimunicabions bnes.
Construcaion af the clamp is shown m Figure 5 of 1BC
144 howarewer, considerabie differesnces exist m
cofumerciplly available clamps. Some clamps use higher
quality meterials and some designe allow for the oseof
an opfional safety intedocked cover

WAVEFORMS

Esch Pulsa In the Bursd

W.awmnm Vﬂmwmﬂnw

FEC 10044 requires that the sunuia:nr ouipthe
verified periodically. A 50 ohin tosd and attenuetor rated
fou Tngh voltage i reguired sod the measirement mast
be made using an oscilloscope with at least 2000 He
ancharaclels.

One problem notod with TEC 1000-4-4. s thot simulator
desipns con be quite different and alihonghy exch has a
3} o soarce impedance and provides the specified
prlse into a 3 ofmy termination, sote simokatoes
prodide sipmificently more or 1ess snenry than othiers
innter Boads that are nor 30 abms - the AC porsser ot
of maosl electronic products 5 something other than
HArohims. To deal with the problems, changes 10 the
stamwiired wers proposed o regquine wavefooms b
verified into a 10ENE ohm load. Dinfomonately, these
changes were aot accepted: however, this and other
proposad improvements. to TEC TR-4-4 will be
srchoded in & forthoomimz Anpe.

TEST EXECUTION

According o [EC FOO-4- -1- Tl::-:nﬂl, MLL h:i.:am:.'d CHl
accordine Bt mansfaciorer’s e plan, winch shal]
spetify

Typee of lest Test bevils
Polarity (+ & - reqguired ) Test duration

1 mincere mindmmm;
Numiber of Viltape tests EUT poris
EUT opernting condition SRR [0 2503

ton prats, o,
Auxiliary equipment

EUT PERFORMANCE CR]TEIHA

Fiw EFT tests, the Genevic Tmeuenity Standards al.'ui
Haousehold Applisnces Product Family Standend requime
that prodiscts operaie as intended afier the test Mo
degradation or loss of function is allowed below 4
performance leviel specified by the manofacturer
Durisg the test, desvadation b allowed, bt nod 5
change in the sciual operating status or datn skoeage.
Fiefor to the tahles bocated m the Genede, Product

and Prodoct Family Standards for E[K:Ei.ﬁl.‘ Pecformande
Criern, The preshisd canmol bechme ppsafe under

any conditions,

EFT SiMULATORS

e e —

EFT Smmlarors produeed hy H@:.*TE& Il;mmm
Corporation meet alf the sinmelator regprirements of [TRC
PHHO-d-4, inclaling dischage pulse enecgy, caspal ivpe,
dvmamic sowrce mpedance, and sl weveform
characteniztics, Additionally, KeyTek simulators meer
the regquirements for conplingfdecoupling metworks for
AL and DC meaing as described in paragraph 6.2 of

FEC 1O0-4-4. Contact Key'Tek for detals.
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Key'Tek Application Note
ESD Accessories for Testing Beyond IEC 1000-4-2

REAL WUELD TEs TING

ESIY is rhur (ST CORTUMED CHUEE uf Tailuere in <somapuites
based equipment, 1t acooums for humwdreds of milliomns
of dolflars in downtime wmd repoir costseach veur
Fornenately, canastrophic fxilures ave pravensable and
raany s faciirers ave R&D and manufactoring
g 1o anare that their prodiects are ST resistam
when shipped. The Eoropesn Undon's EMC Directive
requires thar vinually all electronic and elecirical
products be feated for a mintmnm leved of BESD
TMBMIRETY.

APPLICABLE STANDARDS

Ceneric Bnmoniny Stendards, Product Standands and
Provlaset Furnily -Srandands requime that ESD weses e
performed in aceondance with specific Bazic Test
Stanchrds; IEC 801-2, IBC 1000-4-2 or BN 610042,

EMI;: EMC Smwmnm

The Basic EMC Standards for ESD define methods of
genedating consisently repraducible elecirical siresses

APPL':'ING DISEHARGES

ESTr iz apobied both directly i the I Ui Lnd':r
Test (EUT) aad indicecily, via honzomal and verical
coEpding planes,

Diirect coiphng is performed with either a contact
mode dizcharge 1 metal sturfaces of the EUT {preferred
mpetheondy, o via ao o discharee, In both cases,
dizcharges most be made o all points end sorfices
apeessible 1o personnel duning aosmal vsage, Tests ane
performed wsing IO sipghe dizcharges per test point i
e myost sensifive polarity

[achirect discharges are perfosmed o simolae radiased
ESD events 1o te EUT. Usang the vertical coaphng

TesT SET-UP

LAl VR R sl e P
Ponlilin b DWW S )

¥
i oy A ol Pool o for Dirchissgd 0 90P

However, experiense I'.ry m:ulfau furers his show rJ:wd
the charactenatics of real ESD vary sonwwhet from the
test pirkses pagiived By mendatory staodards, Cornent
pise fimes are much fazter and Helds ansociated wsdth
discharges ate more significant than thoagh,

Tin cariler 10 insire that prodies @ inrmeme 30 teal ESEY
EVERs, it is nacessary o testbevond the requiremenis
of the mandaiony standards using diffarent discharge
rips, coarpling planes amd other accessomes

KevTek's Applicovion Now "EMC Saodards Overview™

prowides an overview of Ewopean Standords for
eheciromapgnetic comipaiibidity, descnbes ow the
Starderds relute to one anoeher, and bsts sources for
privcuring copynghted documenis,

Fiw test porposes. (Refer w0 ESD Testing per
TEC 100042 Appdecation Mofe )

Pl (WICPY, at lEai-‘t ID uﬁax.lmgﬁ kv the center of the
adpe of the plune are required with the VUF positionad
o poanpbetzly radiote wwands Bur feees of the EUT.
The honzontal coupling plane (HCP) s on the surface
uf the weork table wed 1= covered with & material o
electncally insulate it from the EUT. Cumrently, a
discharze = mude o the sufece of the HOP at a
distance of (L Em o cach side of the EUT. howeves,
an amendment is in prmoess o modifly this procedune
sned Tequire discharres 1o be made to the center of the
edee of the HOE







ESD Accessories for Testing Beyond IEC 1000-4-2

CM-EﬁQ_ANU PRO-E5D TIPS_

Stmulator Uips are meluded wiy CM-ESDY amd
PRO-ESD for both contact mode testing (TPC-3) and
air discharge resting (TPA -2} in sccordance with

[EC 1000-4-2, For very fast, real-world rise Gimes,
the TPA-1 Tor air discharge will provide nse fimes on
the arder of {h4us or faster.

A mehod wsed anccessfully for locating ESEY and RF
suscepiibility proflems is seii-dizcharge: producing
the spark assbciated with an zir discharge, buf without
actually discharging to the squipment under test. This
i done using the TPF-L sedf-discharge tp in the vicinity
of suspect cables, connectans, shislds and the fike.

A pother useful Wl is the S0-M stendolff spacer for
air-discharge teating. This allows the wser to sef the
precise disiance betwreen the tip and the farged
euipment, aseful for inveatipative worc

When trving to determine the sesl cause of an ESD
imrnunity peoblem, it is useful to separase E-Field and
H-Field effects. This is easily accomplished with the
MZT 11 E-Field and MZET-12 H-Field Simulator Tip
Arzemblics.

In grder o determine if fislds are being generated and
to abserve the relative levels of those fields, the FCS-1
Field and Corona Sensor Groop was devaloped.

Thiz option includes 4 basic monitoy wnit, HEC-T,
H-Field Senzor, HES-1, E-Feld Sensor, EFS-1, and
Pre-discharge Corona Sensor, 0081,

CoupPLiNG PLANES

Two coapling planes, mie herizontel and ong vertical,
are. Fecquired for product festing in accomlbmpce with

IEC 1000-4-2. The Homronial Coupling Plane, 8 mode]
HOCP-1, is ploced on o non-conductive table below the
equipreent being kested, A discharre t the TECP-1 will
then conse a hordzontally polarized fiebd 1 be rdiated
up inbe the prosdect being tested. A Verbical Coupling
Plane, model YOP-1, s onented ar a fixed distance from
the priduct being tested, A dischange is mads o the
edge of the VOP-1 coosing o vediclly podarized field to
Be pachiated towands the prodoct. Al foor sides of dw
produect migst be tested Lo this meanner

Anther type of plane svarloble a8 an accessory ke
CM-ESD pnd PRO-ESLY 55 the TP-3, 8 1.5m x 1 .5m
Torger Plane used with the CTC-3 ESD rarget for
waveform verification, The CTC-3 15 mownted m the
ceepiser of the plane and the ESDY corrent s mgsnmtorad on
an escillescose which 15 mstalied msude o Faraday cage.

OTHER ACCESS0RIES

In order to obtoin an independent measurement of the
ESEr voltage on the tp of the O ESD and PRO-ESD,
A cabibrured artenuatoe, suchag the DA B reguined
With the attenuaior in place; the ouipnt voliape can be
read osing any DO atlenisior.

For costomers planong to ship the CM-ESDY and
PRO-ESD betwreen facilities on 2 regular basis, the
MCA-1 Hurd Canying Cose i recommendad. Mo
achilitromal shipping matedals e equived. Seciere e
wimt i the MCA- L, affix the proper labels, and call
the shipger

Soirhie corporate. siandards requine testing with
bundreds or even thovsands of discharges 10 8 podm
o e epmparsent wibder tesi. A non-condusting bripod,
such as the T=2, allows the CM-ESD and PRO-ESD
simulater (@ be hebd steady against the equipment
being tested, wilhooi meerfering with the rest resalis.

S Thastrno | olilele T oy
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KeyTek Application Note

ESD Testing per IEC 1000-4-2

ESD_ ﬁacm}ﬂuuwu

Electrostahic Thscharge (ESD) 18 the ahrupe relesse of
charpe from one object (often & person] 1o amsther. Sech
adizcharpe cin 'pmmm:nﬂy damage or herwise upest
the function of sensitive electmnic cirenirz

Electronic proxdicts ase tested for ESD imnmpity to
insnre theid conhmued rehable oparation if subjected 0

reakizue bevels of ESD after beanig placed 1n service
The European Union’s EMC Directive mandates EST)
immunity testing for vireally all electrical anddor
efectronic products os 2 condition For ohiining the
CE Mark before shipping 10 2 mamber state of fhe
Europesn Uinicn.

Creneric Imunity Stesderds, Product Standaeds dnd
Producy Family Standards requive thar ESD seats be
performed in accordance with specific Bosic EMC
Standards; HEC 801-2, TEC HE-4-2, or EN GI000-4-2.
KevTek's Application Note, “EMC Standards

Baswe EMC STANDARD

Chvepview,” provedss an overview of Boropean
Standards for electromagnetic compatibility, describes
how the Starsdacds relare 10 one ancther, and lists
sonrees for procuring copyrghted docoments.

The Basic EMC Standards frd ESD define methods

of generding consistently reproducibie slectical
siresses for test purposes, They specify capacitances

end resistances by medel the humas body's chiree
storing capability aad discharge hapedance, respectively.

This model results in a corrent wavefonm, defined i the
Swandards. While the Basic EMC Standard also specifies
b i perform ESD testing, the Geanere, Prodect wand
Product Fanmly Stadands specilly the esl levels aml
pasaffail Performance Cnteria.

TEsT LEVELS
Crantacl Discharge  Ad Discharge

Standurd Applicability Test Voltage ‘Test Voltape
M SN2 1 Crenery: Toumomiey. - Resubental, Comenineial and Light Indasieal A mk'
EO OS2 Diradl Cremers: brumanity - Bessdenial, Comnerciad wnd Ligh Tndasiaal i Bk
EMN S00H1 2 Cremerip biunonity - Tndustrial Eovigonnent tl'ay BkY
EM SHET Dralt Cheneric Immoeiny - Indiesiriad Esvironment ALy HEY
EN S5FH Frussipaty Bor Housebodd Apphiances, Tonls amd Sieralar Apporams v BEY
TesT SET-LIP

Tt Pomdion e L s el kv Froos STanos SeTle

Dimal-s - i HEP®

- P P, b Baasong v i o TP
o Fespirearial Srapdirg. Tl s
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ESD Testing per IEC 1000-4-2

GDUPI NG MFTHDDS

Direey Clonpling is & du;r.hﬂr_g: d.l.l.':t‘ﬂj" to the l_ql.l1|::|1!-l.‘.""|'[
Under Test (ELIT). either in an Afr Dischage mode,
nocessary for products having few or ne metal suefaces,
o7 vig Contact mode, the prefemed method, In the “ar
discharge” mode, the ESDr event 15 initiated whep the
st sprinlagor caspat is brought inte close proximity
with the EUT umil & spark is inifiated. The resulting
stresa is influenced by varioos srvitoomental ftors.

in the preferred “conet discharge™ made, the test
simatlator cagpa is firss brought into physical contsol
with the EUT, then the ESTY evenr is inifizned pnder
cosrirelled conditions wathin the simulakor

Inefirect Compling soowlares an ESD event which canses
g radiated feld 0 be emitted in thie vicimly of (he victim
erguipetent, This is accosnplished asing Wertical
Coopling Flanes (VU s and Honzootal Coupding
Plimee (FHCF's), Coment siandards requive discharges
he muade o she edge of the VICP and surface of on HCP,

WAVEFORMS

e AP ERRY TR

I' FRAY 30N
- o LA & A
o | e
Iﬂﬂr i -I
— - - 'r—r-I
ERTY Alre

WaAVEFORM V ERIFICATION

[EC 10042 eequires the similase cutpi be H:nf':d
periodically. A Moedel CTC-3 measorerment targed and
terget phanet 35 regueired. The ESD crrrend menstivement
is then made using a measurenment syskem hiving: o
|G e or grester biandwidih, Tt is necessary w0 place the
sacibloacope inside a shielled enclosur dunng the
measnrement 1o reduca the etffects of radiated ESD
direetly for e ImessUrsa e s nimseal,

Becent work by the Wosking Groug 14.0 of the ESD
Association has found that some simulaiors prodoce
wavelforns that are 10 comphanee with 1EC 10M-4-2,
bt Teve considerable ringing and high frequengy
coampenents Ehay do ot show up with 1GHz
Instrumentation. These simulators may cause falures i
prosducts whach wosdld nod cocr iF tested with a ReyTek
stmulator. Working Groap 14.0 15 prepaning a document
iy describe waveform verification methads fo allow
mamufacturers o verfy the ESD current from simolaiors
nsing high bandwidih instrumentation,

MNUMBER AND RATE OF DIE{}H&RGES

——

The nunufscturer is reguimed o develop @ 1esi plan
identifving the EUT™s mwost zensitive opersting miode
and appropriase test points A minimiom of 10 discharges
are then made o ewch test point i either Contact
Discharge or Afr Dischapgs, acconding i the fesn plan. A
reearnrended fme intervad of | second belwesn esis
shoald be wsed, but 2 longer interval is alfowred i
necessary o determine iF 8 syvstem failure has occuered,

For the indirect wests, 10 discharges are required to the
Verticat Coupling Flane at aach of £ equipment faces
(H) discharges and then 10 discharges are required o
the Horizontal Coupling Plane at 4 sides of the EUT (40
discharyes),

EUT PERFORMANCE Cnrn?ma

For FAI tests, the Genenc luuuumr_'.-' Eurn-c!m'm. ar.u!
Househobd Apphances Prodiect Family Standasd require
that products operate as intended after the test. No
degradation or Toes of foacticn is albowed below &
performance level specified by the manufaciurer, Thiring
the test, depmdaEon is allowed, bt nod 3 ehange i he
achal operating state or stored data. Reter e the lables
located in the Geperse,. Prodoct and Prodoer Fanily
Standards for specific Pedformance Crateria, The prodost
cannot become pnsafe nder any eombiions

ESD SIMULATORS ————

ESD Sinnletors produced by KeyTek Instrament
Covporation meet #@l the simelator requirenents of 1EC
L-d-2, including discharpe network charocterishics,
dischirge tips, and waveforms, Mumercus accessories
and discharze tips are aveilable from KevTek for those
g facinrers requning sddEtonal tost capability and
flexibalicy. Comiact Kew'Tek for detmls,

¥, Ve Yook Compamy
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KeyTek Application Note

Standard Selector Guide

PRGDU{" T AND PRI.‘]DUET FAMH.Y STANDARDS

As ol Janoary 1, T9%0, all elecincal or electronics
products shipped into the Evropean Linion that could
either canse elecicomagnetic mterference (EMI) or
crrld be suscepnble o EML, must be tested 10 ensure
adherence to the EMC Directive. (If & manufzctures
belioves that o prisduct does md couse EMT and 5000
aftected by EMI, the ouns is on the manofacturer ta
stthatanniate his claims )

T e o comiply with e EMC Directive, the
fodiomang prodeces sted must conform o applicable
Product or Produet Family Standarde. If no Product or

REEIBEH TTAL, COMMERCIAL AND LIGHT quusmm ENVIRONMENTS

i e o e s —— ==

EN 5 1-1, the peperic emission slondred for

residentiol, commereial and light indusirial states that!

“The emvronments eacoanpassed by this standard are

residential, commercial and lighi-indusirizl locations,

boath amcdoer drsd satdoos. The following list, although

mot comprehensive, gives an indication of locations,

which are mcindsd:

— residenlial propertics, o.g. houses, spartments
retail ouilets, e g shops. supermarkers

- tusiness premises, ¢ offices, banks

INDUSTRIAL ENVIRONMENT

Ferrre s TLEL]

Product Family Standonds exist, (s prodiee! most
congaly widhs the Generic Tmmunity and Emizsions
standards, These genenc standends are divided mio
B0, ATaR:

fremeric
Emissions

renerhe

Envirammeni Ienrivamity

RBesidennol, commercial,

and light irdnstrial i SOHRE -1 EM 500821

EN 500812 EN50082-2

= arews of public entertaimment, e.g, cingmas,
prblic bars, dance halls
—~ onatdoar locations, ¢.3. petrol stations, car parks,
wriseent and spents centres
- light-industrial locztions, e.g. workshops,
laboratories, service ceptres
Lacaticns which are charmcterized by being supplisd
directly at low voltage from the public meins nerwork
mre comnsidered 10 be residential, commeercial or light
imatustcial”

EN 508 T-2, the pereric emissing stamdard for ihe
industrial environment states that:
“hpparais covered by this standaed is not iorended
o cormection othe public neons petwork bt 1=
intended 1o be connected tora power network suppiied
fram a hagh o medivm-voltoge ensfooner dedicaed
fir the supply of an instellation feading manofaciuring
o smidar plam.”
Indusirial lncafions are characterized by the exisience
of ene or more of the folfowing conditions:

= induzrizl, scientific and medical (150 apparans

- heavy imductive or capucitive boads ore

frequently switched

— currents and sssoctabed magenetic Gelds are high
These are the major contribetors f the isdnsirial
elecrromagnatic environment and as such distingush
the industrizl from oher environments

TSM aquipment is defined in EN 55017, Annex A as:

... sortable for pse el esablishmends other than
donestic and those connected o 2 low voltage power
suppty network which soppiies buildings vsed o
diomeestic purpases”

Soie exaniples from Appendix A of EN 55011 for [SM
equipnient inchede; signal generabors, messirng
reeivers, spectrun gnalysers, chemical amelyveiz
machines and switched mode power sapplies.
Examples of genemal egupment inchude: indesimal
indiiction heating pquipment, industnial micmwave
Iseatimg esqurpaent, medical apparanss (specifally
slvomt-wave therapy coupreent and micmasve therapy
exjRiipent], spok ervsion egquipsnent, ol spot welders,
Some overlap exists in the delinitions of e pwo
Catepones and 11 is up do the msoofaturer toouse the
hest judgement in sebecting the appropnaie cabogiry.
The mmmifacmrer slways fras the fined responsibekicy
in-assuring compliance with the directive.
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Standard Selector Guide

Fnpbshims Lrnissui gty
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Mdedical Paetomoent B e l - L?{ﬂ.ﬁ:ﬂ-]-l EN l'l'il{ﬂlr | I
_ Poseer Ml signalivn, exfaloincs EN &1000-3.3 4 EN S0SS-L | BN SO0 | "
Prafession Audic Visud Eyuipmest . | — L g SR | peEN MY
Reesidenstial andt Fiin [safusirial eaguipenea EN & 1012 BN GEHRL-5 EN S| BN L T
i and Badin Beocivers ERBISES 2 will | BN G0555-4 mil Eh-55013 by B3]
b FM GAOCLLE | become ENGI00G.T §

PrRODUCT AND PRODUCT FAMILY STANDARDS FOR IMMUNITY MAXTMUM REQUIRED TEST LEVILS

| | Paierr
B Serg Frequears | Fulse
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kLT 1 ] EET Ware e il Fiidd Irterrapts | Hing P
EM SR 10 L 42 Ak sirdisniunze 4 - - - = = <
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| Commnenial. and Light hsbsuish 1
erh SR l!'.h.t gl RV ol e 1 TRV commstie urale - ERT0] - | 49 amd |-
Chesserin frimenity — Resienms), ' | T Thps;
Commezcial, and Light Esdnstrial | 3RY e discharps 1NV ditferetiol mods | — - 74 | Loermiple
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Keylek Application Note

EMC Standards Overview

AN OVERVIEW B

The Evpnpesn Union's EWAC Direciive requires B
virtually all elecironic and electrics] prodiects Be teated
Tor imemimny 1o both nian-rmade and netural phenoriena
andd to insure that produets do not 2mit saintentional
sigrnds that ooy toberfers wath the contineed, relioble
eperation of other products.

In arder to accomplish this ohective, CENELEC

ran acromyTn for Comitd Enropéen de Mormalisation
Electrotechnmgee) was tasked with identifyings the
stanckands 10 be spplied. CENELEC in conjunction with
the 1EC {Invernstional Electrorechmcal Commission)
end CISPR {Comité International Spécial des

Tue IEC

The [IEC or International Electrodechnical Commisgion
is 2 worldwide standands writing organizaton
Membership includes most industrialized nations and
i orpen feoany nation thal wishes o contabade agd
supply @ echnical expert

CISPR S

Perturbmtions Ralioebeciropgues s hve defined a series
of Product Srandarnds, Prodect Family - Standards, and
Bagie EMC Standards for nse i complying with the
EMC Direcrive,

Compliznee with the EMC Directive will reguire
products e tested in sceordence with European Norms,
or EMs, 1ssved by CEMNELEC, These ENz are not
developad by CENELEC bat ere TEC and CTSPR
srandards redesignated a5 ENs. For example, Busic
EMC Swndard 1EC 1000-4-7 hecomes EM GEOG04-2;
Busic EMC Siandard CISPR 22 becomes EN 55022,

Within the IEC are Technical Comnnttess, each 1asked
with developing and maintaining speeific types of
plandards. Mosi Basic EMICT Sraodecds for inmanity
are developed by the 1BC, 45 are most Product and
Prosluct Pamily Stambards.

CISPR iz a special pan of the TEC rasked with the
developmment of standards dealing with snwanted

rediated emizsions in te HF (rpadio freguency) specims.

The objective of CISPR standards i to limit the amoont
of undesirable BF evsanating from electical and

THE STANDARDS
There are three tvpes of EMC Poblicitions:

electronic products, and therefons Tmar the amount of
interterence w0 other electronic prodocs. Most Basic
E&IC Standards Tor radiated enussions are written by
CISPR Technical Commimess.

Prowduct Standerds
Product Family Standerds (imclading Generic Standonds)
Biasse EMO Publications






EMC Standards Overview

PRODUCT STANDARDS

Product EMC Standerds celate to a porticolar type

af product, system or installation for which specific
gorditions mmst be conspdered, Product BMO Standerds
o

= Resistance Welding equipmem

* Megswng Relays and Poodection equpanent

Product Standards have proogity over Praduct Family and
Gieneric Standzvds, however, where no Product Stamdurd
or Product Farily Siandapd esizis for a particnlar
prosdied, the rebevant Crenerie Stondad will apply,

PropuCT FAMILY STANDARDS

Product Family Standards 2pply o producis of a

particular category such s

» Household applisnees and portzlie foals

* ITE (Informaticn Technodogy Equiprmseth

* Audic, video, sudio-visgal and enferzinment lighiing
enntrol spparstus for professions] nse

Product Family Standands have priocity over Gemerc

Standards; hivever, where no Prodect Family EMC

Standerd exists for 2 particular product family, the

relevant Genenic Standard will apply.

GENERIC STANDARDS

Generic EMC Stundards are a speciel type of Prosdiet
Farnily Standird which opply fo products operating in @
particular envicomment for which oo dedicsted Prodoect
of Prindnct Family Stndard exists. They specify a set of
essential requinements, test pricedures and generalized
performanse criferia spplicable to prodects or systems
pperanng in this envireniment,

The Creneric EMO Stadands inchade: EN S00E2-1,

EN 500822 EN S081-1 amd EN 50081 -2 which cover
immunity and emissions teging for cormmercial,
resideniial and light indusinizl emvivonments, as well

a9 for indastrial epvironimarils.

Basic EMC PUBLICATIONS

Basic EMC Poblcations may be stundards of technical
reports witich, by definition, sre NOT dedicsted fo
specific prodoct Famalies, prodocts; svstems or
makzllarions. They may comern:
= Terminology
* Descriptions of electromusgnetic phenomene
= Specihication of compatiality levels

{NOT complicnce levels)
» Cieneral requireneits for the limitation of emissions
* Recomnmendations for test levels for imnkumity
v Measurement and st fechoguss
* Descriprions and classification of the environment

Basic EMC Publicanons include Basic EMC Standards
sich as the [EC 1000-4-X Sernies, CISPR 22, CESPR 11,
and others. (TEC WG-4-X Series will become

PR GLOGD-4-X & mew standards are developsd and
enrvenl ones revazed, )

OTHER DIRECTIVES
In additicon to the EMO Directive, there are oher
directives o which mamifacturers of elecirical and
electronic products may have o conaply:
Safery Drrectives: Machinery Diroctive

Low Viliape Directive
Epch prodduct must comply with the safery directive that
iz miosl applicable. Products which can be classified ag
meacttinery shoald comply witl the Machinery Dirsciive,
anch thoee produces that can be classified a5 electrical or
electionic products will have to meel the Low Voltage
Prrective. The manafacturer s required @6 determine
which is most gpplicable for cach product.
Oiher ditectivies incluce:
« Toy Dhrective Calready in force)
* Medical Devices Directive {medical eleetronics)
* Telecommumications Directive (felecom products)
» Aneimotive Directive (vehickes and vehicle electronics)

STANDARD DOCUMENT SOURCES

benly - the IEC of CENELEC, o from your satioaal
stamdands ceganisstion, In the United States it s the
American MNaotonal Standerds Institute (AMNST) at

+ 01y 22642 4000 m the Umited Kingdana it is the -
British Srtandards Inetite (BE1, Commerciz] sources
inclode The Docoment Center in the Unated States at
+ (1) ATS-F00TH00,

iy owder S0 meuntain an up-to-date Standands file,
codact ERA Technolopy Lid, in the United Kingdom a;
+{44) 1372 367018 and request a subscription to the
Safery and EMC newsletier

O Lozl Resenrch Center

Liovosell, Massachusets 08524545 1SA

| B 753 9835 = Tek 1 978 275 0800 » Fax: 1978 2750850
cmitil: sales@heyick.com

i dfvwaw keviek.pom

A division of Therme Voltek, a Therme Electron company

Yooy Tk is 0 segosered micmanic o Therm Villok Cormorsdion. O erms Wn ek,
Specificaihms are bgend b daige wishosl Detlee Pnoal in [R54. 1007
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KeyTek Application Note

Surge Testing per [EC 1000-4-5

SURGE BACKGROUND

Snrmes occur on the AC power maing as a-vesuli of

s lchamg operatons i e power pod and Troem neard
lightning sirikes. cither directiv o the power distribution
svaterns of B oaearky ground, Badiated coupling of surges
inte 140 lines gencrally ovcurs ondy when the lines ane
very Tomg,

Elcctronic prodwcts are (ested fior Surge immnite o
mgare fhedr contmued relakble operanan of siehpecied @

APPLICABLE STANDARDS

realistic levels of surge volapes. The Egropenn Union's
EMC Dhirective corrently mandaies Sompedesing for
some prochipets; howeever, It s expected e virtally all
elecmical and electronic produces will have to be tesiad
for Swrge immunily in the newr futore a5 2 condition for
chisining the CE Mok before shipping prodess s
menvher state of the Earopean Linion.

Ceneric Imimiunity. Product and Prodact Family
Shamfards reguire Surge tests be perfocmed in
sccordance with Basic EMC Standards: 1EC B01-5,

IEC 00045 or BN 6100045, KevTek's Appheaian
Mote, “EMC Standards Overview.” provides an overvisw

Basic EMC STaNparD

of Eurapean Standards for clecuromagnetic
compabbility, describes how the Standards relale o
one another, andd ists sorces for procunng copynzhted
docamenis.

The Basie EMC Staondard for Susge defines the miethods
of generating consistently reproducibie surge voltages
fior gest purposes, They speafy penerdor and
coiplerideroupler design and performance in sulficient
derail o producs correlatabls resulls betwesn feal slies.

TesT LEVELS

Whike the Basic EMC Standard specifies how to
perform Surge testing, the Generie, Product and Produd
Family Standands speaaly the test fevels ot passiFail
perternare criteria.

LRETTT Hifferontial
Standurd Applicuhility ifode bk
B SCHZ- | Cieneric- Tmmuanity. - Besidental, Commersial and i.igh‘l‘ Inelasdizal [ 8 AT
FML A2 | Pradt Cieneric: Hnmbniby - Fexideniial, Cosmmercial sod Ligkt Brelosaral b Tk
M -S00E2-2 Cremenie lemanity - Indusingl Envinonanent MA, il
B SEHEZ- 2 Disid | Cienere ity - Indusirial BEovingament JEY ZkY
EM-5511M Imnmary for Hoesehob] .-‘LE:rIiHm.'l‘:x. Tenls gl Eimralar -';pjm:.ilu'\- v IRY
SAFETY
When pedorming Suree tests, safety. 15 4 primacy o i i g e

corcer, Surpe voltages and currenis most be conlained
co bnsare they will oot appear whers ey can coiss
damage to other inswroments in the et anea, The @5
pilzes osed for Seres testing e of solficiem ensney
Lo-cause components th fragmeni unsdes faui conditions
are] become hagardons 6 persennel 10 voprotected
ClITORIE TS,

i o P, g




surge Testing per IEC 1000-4.5

CourLinG MErHODS

TEsST EXECUTION

Capacitive Coupling vig SpF (Line wearthh o 13aF
diuree b line b capacitors is requined for coupling surges o
MO o DO power miains, These coupling sapaditons are
bypcally inchaded as part of o CeuplenBecouplar (0T}
i cornmercially avalable Surge simaiaors. The €70
privvices Both coupling e e EUT power maing and &
decangler o pravent the surge Trom appearing on the o
o Coanected 1o other gguipment in ihe bib.
Capacitive Coupling via SpF capacinors, b weall as vid
ﬂ_|£¢_‘._rr|:_-.li1'|_' &'.'.'i{'c':u wel:!_]'l H% .1|_|5."|'_‘-5;' AFrERRTR . e I:Iia:l.‘l: fih
eotple surges onto dat, DO and telesommunication
|i_|5.-_:~s_ Q'lq_gﬂ F i L R g b J];:’_' llrﬁf&::n.-'{! |.'|.5-.".|'_||-¢: iil’.".-'il.’.'e
i i e Dbchdsinahla .II:IEII.iiIIE aifeets of .,"H|_!l.;||."ill|"||'.-.
particularly at feguencies greater than o few kiloher.
Abeconpler isaneloded o pravent the serge from
appearing al, and: porenially damaging, dw suxiliary

e e,

WAVEFORMS
R - v s
e

1 1
Elrtre . o

Coen Cace i Sdiege 1.2 090
Froe] Tieen: Tre 387w R =) Sowae L 900
0 pmaing’e: o e i OG0 SERA w Byl 120N

] o i S s B
it Fawm T 12 T o e S
Saglione T = Vilad A i 50T o FhEeT b iR

WAVEFORM VERIFICATION

[EC N000-4-5 redanmes thet the simofator outpat be
verifed procdically. High veltage differentizl suvge
prubes pre reguived Tor verifyinge e open-cired
volbaze, und ¢ suifable cument transfoomer (Pearson
Mlodel [LO or squivadent) is reguired for vesilication
of thie short-ceromil current, A digifzl or soeage
oneillogenpe with WHMHz bondwidth iz co T

For neasuring the surge valtaps and curren wavelorms
el peabes.

Cpen Girgun Viollane (00
Mnimizg Loop Argis

Short Cireuit Curremt £S5
Mirimize Loop dnan

Accorndinmg o PEC T0H-4-5; weadhg most be Carred o

aocording w1 the mangfieioncss =t plan, Shich shatl

specify:

= Crenerstonr & other equipment

& Cieperator Source mpedance

* Repetition rate (o0 per Mirute misinmems

s Bequence of applicaton of the surge

a Instablation conditions

¢« Diperaning, condimions of ELT

= Mumber of tests (et least five positive and Bve
pegabive af cach point

= Text levels

¢ Polarity

* [npusfoulputs fested

¢ Phase angle of coppling o ae manne

& Tndermel or Extemgl grigee

FUT PrREORMANCE CRITERIA

e Rll:L:u 1ouis, e Crenorie Ir‘rlm:'.ui[:n.' Stamdands omd
Houselold Applianves Product Family Sladand requiee
than producis operane &5 infended affer the test, Mo

-:_'|r=.§_| adarion or lass of funchan is allowed-helow a
p._-,:i{-m'_-au'.:::_: level speified by frd manufecturer. Durng
the e, degradation is allowed, Dot ot o change i the
aftual operaiing Aaius of dage soragd. Befer (o the
tahbes Iocaizd an the Ceneric: Paoduet and Prooduct
Famnily Standards For specific Performunee Criteria, The
prowduct cannol beepans unsafe undée any conditions.

SURGE SIMULATORS

Supge Sinulaiors prodeced by ReyTek Instrumiend
Corposation ween all the simulains reguirements of
1EC 1000-4-5, ircluding dynanic spurce impedance,
all waavelorm characteristics, smd couplerdecoapler
desin Comdact BeyTek for details,

L Whicerss Vsl

e Laieell Reseanch Cenier

Lowell, Maseschusetis D85 4345 Li5A

BOROD TR 835« Tl 1 9E 2750860« Tax: [ 9578 275 (&850
cmazils mies Eieylek coni

il wseal keyel eon

A divasgan of Thermn Yoliek. a Thernmo Elaclaang i F B LY

_'\-:..3 Teti 1y w o dtered Ul Lo Theans: Vetisl Crapomab il S e Molick.
."h.|-:.-|" Flme e Sadlviosd B diwed per il modio, Printedd o 105, B

A Lol T [



KeyTek Application Note
Dips and Interrupts Testing per IEC 1000-4-11

Dirs aND INTERRUDPTS BACKGROUND

Daps wnd interrupls can occor on e AC power munins

as @ result OF & Bault in the distribution systcom sach as

an apen crcuit beeaker or o sudden lavge load being
turmed on in the immediste vicinity. A power disfoibubion
svslem Tuell com coose o swieh in the disiribution

zrid b opes and cloge & nember of imes. resulnngin
rrltiple indeirugds o elocteieal and electmoeie
SRR,

APPLICABLE STANDARDS

Flectronic prodiets arg esfed for irmanity fo-dips and
interrupds o insure their continued rekiable operation i
sulbjectad w dips andior interrapiz on the AC power
mains. The Ewropean Union™s EMC Direotive mandaves
dips and interrupts testing Tor vinuathy'all elecirical and
electronic products us o condiion for ehtuinine the CF
Mark before shipping products 1o imember staes of
Eurcipean Union.

¥

Crenerie bomenity SEndards, Prodoct Standands s
Product Farnily Standards require that dip and interropd
teats be performed inaccondance with Basic EMC
Stancards: TEC FHO-3- 11 waad EN G1000-4-111
EevTek's Application Note, "EMC Standards

B HIRN-1-00 prst R 6 R0 1 ] o v e by depd i et e,

Basic EMC STANDARD

Orverview,” peovides an ovarview of Huropean Stondands
for electromaznete. compaitbiliby, describes bow the
Standards relaie (o one suother, and lises sources Ry
prosuring copyeiahibed documents,

The Baie EMC Standard for Dips and Interropis
defings methods of generating consistently: seproducible
elecimonl dips and intermupts for test purposes, They
specily characteistics of (he AL mgins to e EUT such
as-peak inrushcurnent. trangeliont s and durations,

While the Bowxe EMC Stimdurd speciles how 1o
perform ips and Interrupts testing, the Generic,
Priwhuct and Proghect Family Stndards specafy the
fead levels dnd passfail Perfiemande Critesin

TEST LEVELS

Standard Applicability Levels

B S0E2-1 Crepesic Immanity - Besidential, Commercialand Light Indusirial Mot reguired

BN S0082-T Drafy Creaeric Imonmty - Residensial, Commercial and Light lnddsuial e, ALY, T & RS
BN SO082-2 Creneric mpwnity - Indusiiat Envircamen Mot reguained

EM S0052-2 Deafy Genwric Immunity - Indugtrial Environment O, 405, T & 100%
BN 52104 bpmeunity for Hoesehold Appliznees, Tools and Simdar Apparates O, 205, T0-& 1005



Dips and Interrupts Testing per IEC 1000-4-11

PEAK II'-’”RU"-:H LURREN]

[EC 1iG--F T resquires the simusiator be ¢ ’I{!'-:IHL‘ of
sipplving peak mrush sortents oF up 1o 3005 for
LW 16 240N madns, and up 1o 2508 For 100V 1o
P20V muiims,  Addisonally, the: Standar) veguies
iy capabaliey be meaiiesd vsing o Bride sectiber
eommected viaa switch oo discharged 1700wk
capeiciter, The paralled dizchanme resistance shaoahd be
chimsen o dHow several BO s consianls bebwedn
TSI An exarnple in Aoy A TBormaive) ases a1k
shim msistance, provading iobme: consdart of 17
sy Han A sl of 85 o 2 omdnioees shoald beoosed
batwizin ish drive capabaliny s

The st for inrush current g2 perfonmed by seaching
the penerator from 1% 0 100% a1 bl 907 and 27000
wringnre sullicient peak mrosh cwrent dopwe capabaliny
foe boals polanigies

WAVEFORM VERIFICATION

TEC 00411 pequares that rhe: sinwlator oorput be
verified pertodically, For Dag and Imemupt test
it lanoes, 3t is mecessary W0 verily e voltsge ransition
levels, ansition s o V0% ancd the eesh corvend
eapability, Most madern escilloscopes are copable of
obsarving the voluges levels and wansition nmes, For
verifvimg e snrdsh current, o bridge reciifier, sutably
rated 1T00UF capacilor and appropriare corrent
trans formses are piguired

Fiea and fall times of POF

glprikator lraneiicns

o gl w il .._.,.I}-..lr

o TES At o B TR

TEST EXECUTION

Accoriing 1o JEC K-, tesrs mia be performed

i compliance with the manofaciren's st plan, which

shall specify;

= Inpas power of the ELTT

+ Performance Crolécia

* Oiperanion mowdes of e RO

* Test sef-up descrgion

= Tpe of designaiion of the BUT

* Infonmation on possible connections; cables,
peripherais, e,

Alter each pronp of st a complete functional 2=t

must be performed

EUT PERFORMANCE CRITERIA

Far Dip and Intercupt tests, Performance Criteria varios i
i soane. standardy depending o the duralion o severity
af ihe dip andior islermpd. Under-some conditions, Tess
of funeticn iz allowsd, provided that the function iz
sellfrecoverable or cun be restored by the ot
operations. Under Tese Severe conditions, degradafion of
perfosmanes iz ablowed during the test, however, s unit
nitst eomtiie: o operate a5 intended after the 1est. Reter
o the tehbes bowested inothe Crtneric, Product and Produer
Family Standards for specific Performanes Criterii. The
produbet camzot become unsafe under any conditions.

Iire Axp INTERRUPT SIMULATORS

Dhip and Togerropt Sinwdators produced by KeyTek
Insmomeent Corporation meet-all the sisolaior
requirements of IEC 1000-4- L1, including thoss for peak
mrush curcent, Additionably. Key'Tek simulaiors meet the
fast swilching time reguirements nod only fo T as
reguired by the standands, but fnpmeany Tevel 1o uay
other level, Contact Kevlek for detuils,

Lt 5 R ] O T

O Lowwll Research Center

Liovaell, Massachveetis DIR32-4345 TSA

I S0GTEE OEAS & el 1 9T8 T 0800 = Fax; 1078 275 (850
cails salesEkaytek coim

habtpe e keveek aom

Acdiviseom of Thesmo Vollek, & Thermes Electron connpaay

Ky Tk a regmemd iredosn k and PO 15 0 andenmok of Theine Yaliel
Canporation, & Thanon Wik, Spaciodivns me sehiec o chaoge withom apmse
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KeyTek Application Note

ESD Testing per IEC 1000-4-2

ESD BACKGROUND

Electrostathe Enschargs (ESD) 5 the abrupt release of
charge from ome object (often a persan) 1o anather. Such
g discharse can permanently danage or othervise upeet
the apction of senzinve cloctronic circmis:

Electromc producis doe rsied for ESD immimity o
insare their continued rebiabie operation if sebjzered o

APPLICABLE STANDARDS

realistic levels of ESD diver being placed in service.
The Buropean Union’s EMC Directive mandates ESD
pmmy lesting for virtually all electacal amddor
clectronic prodects as @ conditon for obtatniig the
CE Mark before shipping oo member state of the
European Union

Geperie Inmmunery Standards, Peoduct Standanls and
Product Family S:andards require thae ESD teses be
perlocmed i aocordance with speciic Basie EMOC
Srandards: [BCE0E-2, 1EC 1000-1-2, or EN 12,
KevTek s Apphicstion Moz, MO Standands

Basic EMC STANDARD

Diverview,” provides an overview of Baropein
Standards for elecrromagnetic compatibility, describes
b the Standesds relare 1o one another, aed lists
sonrces for procaring copvrzhted documents,

The Basic BMC Siandands for ESDY Gefine methods

of zersriting consistenlly réproducible eleciical
shesses for test parposes, They specily crpaciianges

andh resistanses toomode! the hurman body's chiarpe
staring capahility and dischasge impedznce, respectively.

TEsT LEVELS

Thiz model resulis iy a corend waveforny, delicsd in the
Standards, While the Bussc EMC Srandard dlso specifies
fw 1o performn ES0 esting, the Generie, Product and
Proxtuct Famiby Stamdards specily the test bevels and
passfail Performance Critéria,

Cambact ﬂianlwal: Adr I'.I'i.w;halrge

Stamelard Applicabilily Testl Voddagre Tt Vidtage
B SE- L Leneric Immunite = Eesidentiat, Commerciil amd Light Indnsizal A kY
EM SNIS2< [ Errafl aereTic fmarnndy - Besidental Commensol omd Light Indosinial Y LR
EM.S0082-1 Generc Inmmumety - Industrial Environmeml, e CHas
TR R8T Daraft Tiensric ]IT!-CIDIIﬂi:I‘I_l.' Indkusteial Envircuniemt v HEW
B 53104 Imamanmite for Hatsehokd Apalineeas Fredsancd Similar Appemilas dEv AR
TesT SE1-Up

e el e e e b S TFrason Sdasmsi Jeislly

et

| g e e S
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ESD Testing per IEC 1000-4.2

CouPLING METHODS

INUMBER AND RATE OF IDNSCHARGES

Drirect Coupling is a dischorge divectby ro fe Fuiprnent
Under Test (EVT), euther inanfie Dischurpe mods,
nccessary for producrs heving few or oo metal surfiees,
of i Coneset made, the prefemed method. Tnthe v
discharge”™ made, the BRI éveat i initiated when the
res similator celpun 1 browgin ito close proximdy
with the EUT until a spuick 15 initiatcd. The retufting
siress s i ool By v enviromrenial B

In- the-predesred "oomtact dischange ™ mode; the next
sanlator curpal is firs broughr mio physical contoct
with the EUT, then the ESD event is initiated noder
copipdlled consditons withi the samulalor.

Tndipsct Conpling simulaes an ESD event which causes
a-restinzed Geld 1o b cinitled in the viciniy of the victm
equiprocat. TS is sccomplished nsing Vertieal
Cospding Plaires (VO s amd Norirontsl Coopling
Plancs (HCPs). Cument standards vegire discharges
ke made wothe edge of the VOP and serface of wn HOP

WAVEFORMS

WavErORM VERIFICATION

TEC DA reguares the sioulater ourpon be verified
j‘.::‘t'il'_'-l.".i-.'!B:”}'. A Moded OTIC-3 measorement 1a5ges and
fanzel plane i reguired, The ESD coprent messeremenl
is:then made using o mepserement sysem having a
[GH oF - prester bandwidih. If 35 necessary o phice the
oacifloscope inside a shicldad enclosure during the
messprement b reduee the effects of mdisied ESD
clireetly 1o e mezsurenient mnsiromeane.

Bt work by the Working Groug 1400 of the ESD
Association has fownd thar some simalaiors praduge
wavetomms that are an complinnee with IEC 10K-4-2,
- have considerable ringing and high Trequency
components that do nod show up with 1GHz
insmumentation. These sinpulamors may caswse Tiilures
products which wondd not oceur if tosoed with o KeyTek
simalatar, "l-'!-"n'r'ki:'r'l;:_: ﬁ1'|_‘m|1 140z pr-.![}ul:irlg do o menl
e descnibe wavelorm verlication niedhods o aliow
manugacoes 10 verity the FSD current from simslasors
wsing biph basdeidih instrucentation.

The manifacirer s veqinéd fovdevielog a test plan
identifving the EUT's most sensilive operating maods
and appropriae o peints, A odinimain of 10 decharges
gree Ahen meche toocach wst poime in gither Conlict
Discharge of Adr Dischirpe, sceording 10 the st plio, A
reconimended tire interval of 1 second botwcen teses
sl e wsed, bus Ionges imezval 15 allowed if
necessary o determine i o syStem fathure hes occered.
Fow the tpdivect leats; 10 discharges dre vegupred 1o the
Verucul Coupling Plime af each of 4 équipment faces
(40 dischargesy and (e 19 disttarpes ame reguired 1o
the Hosteontal Coupling. Plame at 4 sides of the EUT (40
dischargen)

EUT PERFORMANCE CRITERIA

For ESD rests, the Genarte Imunity Standasds and
Howsehold Appliances Prodoct Family Stodsed reqovree
thait prosiucts opamie as mtanded alier the test, Na
dercadation or toss of function is alfowed bebow a
performance fevel specified by the mpoufwcivrer, Dunmg
tibe el 4ieg_|*aﬂ'uli-:n| i& alboreed, but od 4 changeio the
Actinl operating state o swoied din Relsr i the tahles
Iocated in dhie Cleneric, Producs and Product Family
Standurds for gpecilic Peddotimanie Criterza. The product
canmt hecomse unsafe under any conditions,

ESID) SIMULATORS

EAD Simulaiors proddocsd by Key'Tek Ingtromen:
Carprrntion et all the simulaker requirsments of TEC
PO 2, dnchuding discharge nepaork chocactesistics,
discharge (ips. and wavelorms. NUmerns accessirics
il thzcharpe ops are available from KeyTek for diose
manpfacwrers tequiving additional fest capability. and
fexibility. Contact KevTek for detils.

& Thigrmis Yaftek

Chie Loweld Besdarch Center

L.owwecdl, Wlassaclmaetts OFER2-4245 1154,

EEOO0-TSL SEAS - Tel T TR 275 0800+« Fax: 1 975 275 0850
caviatl ! salesed koyick eom

bttt beveek com

Acdivizion of Thesmo Voliek, a Thermo Eleceron compainy

By Tek 15 e gl wedemin® af Theam Vol d weirsbon, SNeams Wikl
Spraaliedtnons e aisdedl i gl willand it Pomsd in LIS, YT

KRtk LA 1



KeyTek Application Note
ESD Accessories for Testing Bevond [EC 1000-4-2

REar Wostp TEerNG

ESEY s dhse riest comneon Gange of faibure in compiter
bazed eguipment, ICacesunts for hupdreds of pullions
of dellars:in dovwntime aidrepair ootz each vear
Bortimately, catastogphie fatlures are preveniable and
rany manufeciorers have RED and mosufaciunng
programs to ke that their products sre ESTY reistant
when shipped: The Europedn Union'y EMOC Directive
reagusies thas virtually all electrenie and elestoncal
provtucts be tested for @ miniomm level of E50
iERunily.

APPLICABLE STANDARDS

Hevwever, experience by marmlacturers hos shown that
thie chareseristcs ol reel EST vary somsewhat frvm the
fest puises reqiassd by nEsdatory stmdards, Corrent
s times wee maech fasterand Helds associated with
discharges are mone significant thor thought,

T v v nsare Shat prosduchs. are smmune o read E50
evenls, 1116 neceszary o 1250 bevond the reguirements
Of he myandarocy stgmdirds wsme different dischare
fips.coupling planes wud oiher eeessomey.

D neric Timrmunity Seandards, Product Staadards. and
Product Family Standards require that ESI 1esis he
performed in accordance: with specific Basic Test
Standards: TEC 801-2, FRE 100042 or BN GI000-3.2,

Basic EMC STANDARDS

The Baste EMC Standards for ESD detine methods of
generpfing cansdstently repradiscible clocirical wireskies

APPLYING [MISCHARGES

E5D iz applicd btk divectly W thie Bguapment. Under
Test (EUT) and indirectly, via horizontal and verecal
coupling plangs

Direct coupling ix perfonmed witly eitfera comae
maxde discharge o metal surfaces of the EUT (preferred
nperhead), cor via an oir dischacgz, Tn hoal cases,
elizcherges mst e mwade o atl points amd surfaces
accessible o personnel during pormal usage. Tests are
perfonned using 10 single discharges per test point in
the nicsl sensilive polasiiv

Indirect discharres are. performsed o simalate radiaced
ESLrevends to the ELTT. Using the vertical coapling

TEsT SET-UpP

Trmtcnd Pamh oA b By s Ve e g P
Tt Vimnion o . Uil 8 pollsadionr ey o mv oo e "
PR e S AT WA
Ho-iremed Coneng By
P [ s B

= Wniire ol (B2 2ige

KevTek's Apphcation Mote “EMC Standards Owverview™
proncides mm overview of BEuropean Standinds for
plectioormagneiic compatibility. desonbes how the
Stundards rebate vo one onother, and iss sourcés for
prossurtng eogymghied dicuments,

for vzt pasrposes. (Refer 1o BESD Testing per
TEC I0al=d=2 Apphaation Note )

plane (VCPY, al leazd 10 discharmey do the center of the
edige of the plane are required with the VEP positioned
o commplededy mdiate towards fowr faces of the EUT.
The borizonte] coupling plane (HCFT is on the surface
of the work whie and 15 coversd with a material o
clectrically m=alate i froan the EUT. Currentls, &
chschurge is made o the sodace of the HICP a2 a
diztance of 0. lm frem cach =ide of the EUT, however,
an gmendisiest 35 n peocess b modify this procedoe
and reqguirs discharees @ be made to the center of the
edge of the HOPE

Frape = Mo oa iy
le!'h‘{Fl’l"

FLoca SeanpinG ST

Tumd Plabo b S e e e
j

b
||.-..|.-\.'|.:..-|.-|5-..I:Fu"
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ESD Accessories for Testing Beyond IEC 1000-4-2

CM-ESD anp PRO-ESD Tips

Simmlbator tips we mcleded with CM-ESEY and
FRO-ESLY foe bosh contedt mode testing {TRC-3) and
ai dischange esting | TPA-21 in scconlance with

iEC [O00-3-2 For very s, real-world mée times.
e TPA-1 for air dischacge will provide rise ames. on
the cader of OLdms o Faster,

A method used successfully for locating ESD and RF
suseeptibility problems iz elfdischarge: producing
the spark ssaecialed wilh an e dischucge, bul withow
actually discharging 1o the equipment under test. Thes
e done using the TEP-1 self-dischonze tp o the vicimty
of snapect cables, copnectors, shielda and e ke
Aratler saedul tocd &5 he S0-ME standall spacer bor
air-discharge testing, This allows the wser to s the
precize distance between (be tpoand the mrpe
eieiprrng, ussful for investiganve work,

When wrying to determine the real coase of ani ESD
unrmumaty proddem, i is azefol iooseparaie E-Field god
H-Ficld effects. This is casiby accomplished with the
MAT-11 E-Field and MZT-12 H-Field Sioulator Tip
Aszenibdies.

In omder to determime if ficlds are being generited and
Lo observe the relative levels of thase Tields, the FCS-|
Faeld amt Corone Seasor Group was developed

Thius vptron includes w basse monitor wnit, HEC-1,
H-Field Sensor HES-1_E-Freld Sensor, BEFS-1,; and
Pre-discharre Corons Semsar, 10051,

CouvrLiNg PLANES

Two coupling planes, one horizontal and one vertical,
fre secpwined For prodoct 12sing e weeondant: with

HEC 1000-4-2. The Horizontal Coupling Plane. o mode)
RCP-1, = pluced on 3 non-condective iable below the
equipmen: being tesked. A discharge to the HOR-1 will
then cpuse a horizonally polarized Geld o be radiaged
up dntis the priwduct being iested, A Vertical Coupling
Flane, mode] VEP-1, is ortenled ol & fixed distance Tram
the product being tested. A discharge is made 1o the
eidge of fhe VOP-1 cupsing avertically polarized field
b radiated tooaards the produet. AN four sides of the
predct muost be tested i this tumner,

Another D of plane available a5 an aceessory o the
CM-ESD and FRO-ESEY i5-the TP-3, 2 1 5m x 1.5m
Targer Plane vsed with the CTC-3 ESE tiarget for
wivelonn verificaton, The CTC-1 s mounted in ihe
center of the plane and the ESD current 15 monimonsd on
an ceilbope which §s installed msile & Faraday cage.

OTHER ACCESSORIES

b endher 1 obtain an indepesdent measursment of the
ESD voliage on the tip of the CM-ESD and PRO-ESLE,
a catibealed actenuasos, such as the DOUA-2 5 reauited.
With the amenuator in e, the outpot voliage can be
read nsing any DO atemiao,

For customers plasning 1o ship the CM-ESD aml
PRE-ESD between fagilithes an o regolar basis, the
MCA-E Hard Carvying Case bs recomisended; Mo
pdditicnal shipping materials are regiired, Secure (he
unibin the BMCA-T affix e propes Labels, sl call
the shigper.

o corporale stendards require Tesfing with
hundreds or even theuasands of disciarges (o a pon
on e cquipment under tesl. A von-conduciing oipod,
such as the T-2_ allows the CM-ESD and PRO-HESD
simulator o b hebd steady against e aqmiprwent
berny tested, wathoul interfering with the test resglis.

ine Lovwell Rewaareh Center

Lowweel], Massachoseds OLES2-4545 LIRA
RN TRIORES = Tal: T9TR 275 U800 = Fax: | %78 275 0850
el sakes W keyrek com

hmrptwrw bewte b onn

& division of Thermo Yoltek, a Theymo Electron company

et Tk i & regitened trades ke 2 Thanmno Vol Clonporet oo, LT e Veliek
Soveilictionsd are sihied] B dhange withaow eolice, Prived @ LS, 2593

L B B



KevyTek Application Note

EFT Testing per IEC 1000-4-4

EFT BaCKGROUND

Elegteical Frst Teapnsients (EFT} ane canaed snviins: 4
sepus discharge ociurs (4 spack inoair oF other gas),
the mos common being the opening of & switch through
which curpent 1= fowing. Asthee swiich b opened, aring
oecizs beraeen the contacts: first at a low voltage and
high trequency whille coniacts are chose fosather, and
Tarer &t o higher woltage and lower froquency as the
contacls beoome sepaated, Coupligg of the EFT ino
electronic products pooirs when power cabies handling

APPLICABLE STANDARDS

hrgh cusrents are run in cloge prosimity o power, dats,
andior 10 calsles.

Electromic product= are wested for EFT tnomamity 1o
insuse their continued refisble nperstion if subjected to
realistic levels of G mmsiens. The Eorapean Umion’s
EMC Directive mandates EFT testing for vinually ali
ehectrical and electronic prodects: 450 condition for
obtaining the CF Mark before shipping to & member
stake of the European Umon,

Generic immunity, Prodoct swd Product Family
Standands require ihat BFT tesds be performed in
aceordones with Basic EMC Standardz: 1EC 801-4; JEC
183044 o BN 6 L0044, KeyTek's Application Mote,

HIED B, BT 10050 bl BN D004 s meeandia by e eama for fei] hotiges.
sl ke,

Basic EMC STANDARD

YEME Standerds Overview)” provides an overvicow of
Earopean Standerds for electomagnsts compatibalin,
desopibes how m.:'szmsamh relaie to one anodher, and
lists sources for procuring copyrighted docements

The Baxic BMC Standards for EFT define methods of
oeneraling copsistently repraducible fast wansients for
fest parposes. They specify generator and
coupler/decoupler desipn wnd performaiice inan slempt
1o prochuce corrclanonal results betwesn test sites. The

TEsT LE‘E.-’ELE_

Basic EMC Standard specifies how 10 perform EFT
testing, the Geaetie, Produet and Prodiect Fanvly
Srumedirds specify the test levels and passiail

performance oritecia;

Standard Applicability Test Viltage
E™N SE2-1 Creveric [mmunity - Besidentinl, Conpmescial aod Light Tndwssiial TeA
EN50082-1 Draft Ceericric Lmmunity - Besidental Commercial and Light Indostrial IRV
EXN-S0m82-2 Generic Tmmunity - Industnin! Bavironment 2kV

EN 500827 Denft Cieneric Immuniky - Indostesd Envaromment kN

EM 5310 Ity for Howsehold Apphiances, Teobs and Similar Apparies kW

TesT SET-Lip

Bincm Srammusi: Ser-Llp

m

LTS ra n
Wi P B Ty wl-:.r-.:hﬁﬂn":'rpq‘rh-'\-'h
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EFT Testing per IEC 1000-4-4

COUPLING METHODS

Capacitive Coupling via 330l capsciions 15 the
rquared coupliing method (0o AC or DD powsar nsans,
These couphing capaciiors are-mcluded a5 pamt of o
Coupler! Decospler (O3 incommersiatly availsble
EFT sunulazass, The design of the decouplmg porion
oof the /D, which prevents the EFT burst from ieaveling
ek cnlo fhe power mains, s alzo speciied m EC
124

A Capacitive Coupling Clamip iz wsed 1 couple EFT
burats ont dues, 100, and felecommunicstions Lings,
Constration of the clanip i show in Figore 3 of [BC
[ERH-4—4- however, considerable differences exist m
commsercially available clamps. Some clamps ase higher
quility matenial: and some designs sliow for the use of
an pplisnal safery interkocked cover,

WAVEFORMS

WAVEFORM VERIFICATION

IEC 100034 reguires that the simualator cutput be
verified pesiodicalty. A 50 ohim fosd and olenvans raved
for fmgh voltoge 15 requined and the measorement musi
bz b wsinig on cacilboscope wiily ag leaed SO0
bandwidth

Cine probizm. nofed with TEC 1066424 15 thay simualarar
tesirny can be quite different and althoogh cacl kas s
0 abay source pmpedance and provides the speafied
plse into a 50 ohm termination, some simolstos
prociede significantly more of le2s enerpy thas Othérs
inde loads that are not 590 olums - the AC prwar inge
of most electronic proshicts & somethmng cther than

A0 ahms, To deal with the problems, ehanges 0 the
riandard were grogosed 0 require wiveTorms, be
verified mtaa DK ahm load. Unfortunaraly, these
changes were mor aceepiad, hivwever, this and other
proposed inprovements 10 IBC TE-4-4 will b
mebuded v a foriheoming Annes,

TEST EXECUTION
Apciabdtng o THE W=, lesiing muost be corpjed out
ill.'\'_'l'll'-!lil'lhl 1 e iy lseiures s e [_:-:I:“I. which sholl
specify:

Tvpe of tesd

Polarity 1 & & - reguired)

Theaq Bewals

Tist diarsgom

{1 o rrscmnm)
ELT ports

SRR SO TSty
b o,

SNmnher of Vollape tesis
ELT operating conditien

Auxiiary equipment

EUT PERFORMANCE CRITERLA

For EFT tesis, the Gemneric Toemmty Suvdacds and
Hrisehonld Appliages Produa Family Standard recuire
thai prodiects operate a5 Intendied after the test, Mo
degradation or fosz of fanctton s allowed below s
pertonmance level specified by the manofaetsnee,
Drrimg thiy e, desradatson e allowed, but not 2
change in dee actual operating steus o doda Siogmge
Eefer 1o the ables locaed i the Genene, Produc

and Prodect Family Standarts for specific: Performmnce
Ot The prodoct coneor become unsiafe vodsr

any comditions.

EFT SiMupLATORS

EFT Smwiamors prodeced by KeyTek Instremen)
Corporation mes 21 the simolator vequirements of [BC
I inctuding disclgrge pulse energy., outpul type,
dyvpaniic source impedance. ad all waveform
charpeterisiics. Addimoaally. KevTek smulators feact
the reguirements B coupling/decoupling nefworks for
AC v DO wmaning a5 deserbed o peragraph 6.2 of
1IECT [H-4-d. Contact ey Tek for details

A TiheersD Wolbdk D0 moiiy

Chiz Laswell Pessasch Uealer

Lowell, Massachusets H1H52-4345 UISA

| B0 TA3 OR35S = Tl [ 9782975 0800 » Fax: | 978 275 (850
email: sales @ keyick cmm

bt e ey lek com

Acdiviston of Thermp Voltek, 8 Thermo Electron compuiy
RevTek isa repsiersy oodemark of Veorma Yodok Congoaitine, S0 Tesmn okl

Speifications T subos 12 dunge withootootics: Pripeed in LS8 15T

KPS -1



KeyTek Application Note

EMC Standards Overview

AN OVERVIEW

The Furopean Union's EMC Bircctive requines that
wirtually -l elecivonic und sleizicnt products be resiad
for immnndty 10 hoth man-made and natural pheromena
and 1o imswee et producrs i nel emit aoimientioml
sipmals that may interfere with the contmet, reliabke
eprarabion of cther peodus,

In order 1o accomiplisi this objective, CEMELEC

Lan acronvim for Comite Basopéen de Nommalization
Electrojechnigue] was msked with ideninfving the
stunciards o b applicd. CENELEC in conjunition with
the TEC (Internaticnal Electrotechnicol Commissicn)
and CISPR (Comite Imemational Spdcial des

TuE IEC

Perturbations Badioédlectrmgues) hove detined 5 senes
of Frodoce Srandards, Prodoes Family Standsrds, and
Basic BEMC Standands: for ase s complving wath the
EMC Directive.

Comphance with the EMC Dircetive wall requir
products be tested in acoordance with Furopean Norms,
or ENs azsed by CENELEC, These EN=are oot
develaped by CENELEC but are 1BC and CISPR
standards redesignated s2 ENs Forexample, Basic
EMC Standard 1EC T800-4-2 becomies EN GI0E-4-2:
Basic EMUC Stamdard CTISPR 22 becormes EN 53027,

The TEC o Iternational Electiotechiical Commission
i5 o woeldwide standurds wriling Organzagion,
Mlemnbership inchades mest anchisirialized mations wncd
£5 opeR e iy nikion thal wishes o contribute angd
supply a techaical exper.

CISPR

Within the 1EC are Techmeal Commuittess, sach tisked
with dqu:h‘_rﬁnE.m‘ﬂ mEnTAning specific Bpes of
stanwfands, Most Basic EMC Standards for imimanity
are developed by the JEC, as are most Prodect and
Prosduct Family Stamdards.

CI5PR 65 & spectal part of the FEC tasked with the
development of standards dealing with wowanied
raciated emissiens inthe BF trucio frequeney spectram,
The objective of CISPR standids 35 to limit the amount
of undésavible RE emansing frm ekectrical and

THE STANDARDS

electronis prodheeis, and therelore Rmit fhe amount of
interference b0 ocher clecronic products. Most Bosie
EMC Sgandazds for radinted emissions sre wrnen by
CISPR Techmcal Commitiees.

There are thres bypes of EMC Peblmations:

e

Product Sandands )
Product Family Standards (including Genenc Standands y
Basie EMC Pultlicarions



EMC Standards Overview

PrRODUCT STANDARDS

Prowloct EMC Standands selute 1o & porticodar bype

of proddoct, system or instaliation for which specilic
condifions st be considersd. Prodict EMC Standards
CTH T R

& Heaimdinne "l’!ll.'ll_liil,"l__' ErupErent

« Mepsuring Befavs and Protection squipment

Prosiuc! Staesdands bve pravedy over Prostuct. Fimily and
Chemperic Szamlrdls hovwe ver, where mte Prodvct Szmdsnd
of Privlnct Famaly - Stamdard e for a pacticular
proclaet, % relvant Generwe Standard will apply

PRODUCT FAMILY STANDARDS

Prowluct F:'..-r'r'lil:,- Sl :.Flpi'_l.: I Frrn.:«dl,u;.l_i. nfa

pariivular vaegary such &

« Howsehokd apphasess amb postable eols

< ITE (Todorimation Technelaizy Eqpapmenn

« Avdio, vides, audio-visiad and enttanmens hghiang
costrol apparanes for professweal use

Prowdoct Family Stndandz have promiv aver Generic

Stadardsy however, where to Prodect Family EMC

Standerd eXists for o panivular prodee famay, e

solevant Genesde Srandaed agli :q:-'ply.

(GENERIC STANDARDS

Crenerte EMIC Standards wre a speécial ovps of Produ
Fumnily Standard which apply o peodects oporating e
particular gnvivommens for which po dedicated Proaduct
or Procuct Pumily Standard existe. They specily aset of
essential peymanesTients. tiest procedures and gensiahized
potformmance criteriz applicable (o products or sysiens
ppenEing im chis envircament,

The Generic EMO Standards inclede; BN SU052-1,
BN SO0OE2-Z, EN SR -] and BN S0081-2 which cover
wnmR Ay il crnissions wesnng Tor commmereial,
pesidential and lighs indusoial enviconments, a5 wel

ay for industrial environmenia:

Basic EMC PUBLICATIONS

Basic BRMC Pabhcations iy be standacds or technacal
reparts Which, by defimition, are MO dedicotsd o
spracific prodoct fampes, products, sysiems or
ingiaitamons, They muy consem:
* Tormtinalogy
» Drescapizons of eleciromagnstic phenomena
s specificsion of compabibility levels

INCYT complianes ewels)
» Cranerval reguirements for the Stanon of ensssians
* Recommeandanions for resd iBvels for mmommy
s ieasmrement & st wechoguees
= Presorpizons il classihications of the envimnmel

Batie EAIC Pubdicotions molude Basie EMC Standards
gueth as the TEC TN Senaes, CISPR-22 CISPR 11,
and others, (EEC O35 Saples will becone

AR S1000-4- X as pew standards are developed and
TS oies Tevined |

CHER TNRECTIVES

Fre sackabigteony oo the EMO Dimsctive. thens ame other
chigechves o owhich manufaciueers of eleotrical and
elciromc product may have w comply:

Balety Dipeictives:

Machimery Larcciive

Lo Vialtie Dhrociive

Each product minest comply with the sufely direciive that
ok apphicabie. Frodacis svhich cun be classified as
machiwry shoold comply with the Mechinery Directive,
and those products thal can be classitied os electrizal or
ebecironic proglucts will bave 19 miset the Tow Visltage
Direciive, The manuFacivreris required for determines
which is most apphicable for each product

Chiher dincctives inchade

* Tove Directive (alreudy n forcel”

= Mfedicad Pevices Enpective Omedical electonies)

= Telrcommpnications Pirectve ¢ edecom products)

s Autnmetve Direchve (velucles and vehiele cleciranios)

STANDARD DOCUMENT SOURCES

Srandurds sy be obtamed divectly foom the igsuing
By o i TECT pr CENELEC, or from vour national
stariclands opsanreation Do the Unaved Siates 115 the
Anrcan Matona! Standards Institute (ANS 2

# (1321 2623000k in the United Kingdom it s the
Briti=h Standirds Insirtote (BT Comimervial sources
inelude The Deganient Ceatdr in the UniksE States at
+ (1 &L5=501:Te4K),

b ks L ynanniaan an wp-to-date Standards file;
comtact ERA Technedogy Led. in the United Kingdom st
Arddy AT 307008 and reguest o sobscripbion s the
Safersy aoel MO newsletber

& KeyTek

2 Tharme Velisk

O Eowel] Reseasel Ceme

Lol Masanchosets D1852-4345 Li5A

[ B0 TA5 9853 « Tl |8 255 OROO = Fay, | D78 275 U850
e saleserkeytek com

Bt ke vk co)

A dveision of Thenmo Voliek, o Thermo Electron cavmpans

Ky Tel ie 2 redered iepleinatk of Tharme Vobah, Conuinrison. ©@Thenm Yok
Sl sed wihiol ioochnps withe nohion - Prated i Lisa. 10m7
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KeyTek Application Note

Standard Selector Guide

PrODUCT AND PRODUCT FAMILY STANDARDS

A of Jamary T, 1998, all electoical o 2lectronics
product: shipped-into the Eoropean Union that coakd
gither case clacirmagnetic interferenoe {EMI} or
coqld be sescepiible to EMIL mast be bested to ensare
adherenee to Lhe BEME DHrecrive, (150 namufaciuree
belicves th s product does mok cagse EMI and is not
affected by BEME the omos 15 00 the mimofasorer i
substanriae his clains. b

[n order o comply wiath the EMC Daecive, the
fodloning prockicts Hsted oast conforns Lo applicablie
Product or Product Family Standaeds 1 ne Product o

Product Famuly Standards exist, the prodwct migz

comgly with the Generic Immunity and Emissions

stapdurds, These peaenie stindands arg divided nto
P wne s

Lreneric reneric

Envirmmmant Emsissions  Immumity

Easidengal, commancia,
anct Light industmal ENGS00RT-F BN SEIED-]

Todisiil BN SO0EI-? BN SO0R2-D

RESIDENTIAL, COMMERCIAL AND LIGHT-INDUSTRIAL ENVIRONMENTS

EN S5 E-1, the genivie emizion standard for
revidenteal, commercial nd Bel inodwsirie! stedes tha:
"The enviromments eneompassed by this stavdard are
restdentzal, commercnel and hght-indusinal [Hoiions,
bty i b aned oascdede: The follivwing list, although
new; somprehensive, pives an indisation of loeations,

which arz incleded:

- pesideniinl properties, &g, howees: apartimenis
= getail onatleds, e g, shops, sapennrkels

— Bissincsy preni=gs. ¢g. offices, banks

INDUSTRIAL ENVIRONMENT

LR S EEr ST e

— preds of pabic cnfertainment, e.g. cmemas,
pubdic bioe, dance halls
— cepbdoor locations, e petrol] Stoons; cer parks,
fEmaEsaent and sports contres
— light-industrial locatons, ¢.g. workshops,
bibararngies, service cenires
Lpcations which ave chimactenized by being supplicd
direstly or Tow voltage Tromn the pablic mains mepaod
arc comsidered o be resadental, commmsnciol or light
mdustidal,”

EN S0081.2, the generic envission srandavd for the
frdusivigl emvirsnment states fhar;
=Appanatng covered by this standard % oot intended
for conrssetion o Lhe peblic mains meiwerk bul is
uttended 1o be conpacted w4 poser petwork supplizd
fromy @ high or medium-voltage transformer dedicied
for the sepply of an installation feeding manufactunng
or simlar plant.”
Trtustenal ncatinny are charecierized by the existenes
af one or nore of the following conditfons:
ezl scientific sod medical (ISM) apparaius
- heavy mducive or capacitive losds ane
freqmentiy switched.

— curmrents and-associated magnetic fields are high
These are the major contributors 10 the industrial
elecsmametic environment and @5 such distinguish
(i dpsdasirial fom arher cavironmengs,

TEM comipment iz defined in EN 53001, Aprex A as:
Yoo ssitable for wsein Al esgablishosents other than
domestic and those conneeied o fow vollage power
seppdy mwork which sepplies buildiogs used for
domesiic purposes.”

Sorne examples from Appendis A of EN 55011 (or TSM
squipment inciude: signal generatons, mMeasEnng
reCeivars, specirim gnalyzers. chemical analysis
miachinds and swiiched mode power sapplics.
Examples of general equipiient include: imdusoral
induction heating squipmenl, tndustrial i
hexting equiprient, medical apparatus pecifcally
shoat-wive therdpy equipinent nnd imicrowave therapy
egpipment ], spark erosion eguipment, and spolwelders:
St puertap-exists in the detinittons of the oeo
e sl 10 s g o the manafaciurar 16 use e
best judgement in selecting the appropriaie cabeaary.
This rdmasfacturas alwars Tas e fnal responsibibing

in assuring compliance with the dircclive.
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KeyTek Application Note
Power Frequency Magnetic Field Testing per IEC 1000-4-8

Power FreQuENCY MacNETIC FIELD BACKGROUND

Elesiromic producty gge ofien subjecied o magnetic
teebds al AT mains |'|'|,.‘\-:i|||!:'l.-q_:it‘::-.. Tl ebds HIED
fre::Lln-:lan':' gl in ke vicinidy oF poser
trangformers and can couse problems with vides
disphays, Hall effect sensors, pnd otber electronic
prodacts having o sensilivigy oo magnetic fields
Electroaic Products are Tested for: immmEmiy 7o power

APPLICABLE STANDARDS

Cienerlc Tromusity, Prodect asd Producs Family
Stanchirds requine that Power Fregqueney hligretic
Figld tests be performed in accordance with Basie
EMC Srandards: IEC 1E0-4-5 snd BN 100028,
KeyTek's Application Note, “EMC Standsrds

Basic EMU STANDARD

—r—

fragpey et frelds toopsure thelr comtmssd
rediable gperation when plaed imservive, The Earopean
Union's EMC Disective currently mandares power
iregquensy mhagnetic feld wauny for certain crlegomes
of ejuipment xs o condition for obsaning the CF Mark
hefope sirpping peoducts fo member staies of the
Biaropean Unos,

2 TEEE R rEL— =

Crvepview,” prowides an overview of European Stasdands

for elechomagners: compattbilisg, descrbes bow the
Standards relae o oneatother, and 18 sonrces for
procuring copyrighied documents,

The Basic EMC Standard for Power Frequengy
Magnetic Field defines methods of generating
consigiently reproducilie magnene Gelds for res
purposes. Altheagh higher magnetic fiekd levels are
deseribed, compliancs 1o the Gensrie lnmuniny
Standard Tor residential znd commersial producis 15
FASm or 3A0m. Currently applicable oidy o apparats

TesT LEVELS

comEaining devives shscepible o mageerie Tedids,
resding Of caher prodiocts may be reoguired 1o make thar
derenminaticn, Whale the Bosae EMOC Stmdacd spocifies
how to perform Power Froqieady Magoelic Figid
resfing, the Ceneric, Product aod Prodect Fasily
Sandards specify the estlevels and passiail
prerformance Crinera

Fowver Frogueney Masnetie Field testing ts reguired for prodocts that coold be sffecied by pagnetic hields, incioding
CHTs and Hall Etfect Sensors and s strongly recommended for ull products,

Magnetic
Standard Applicability Ficld Levil
BN A0S Uienerss [mmonity - Besicdentizl, Commercial and Laeht Industal Mot mequarssd
ET A0K0E2-1 Draift Generic fmmuanity - Besidenial, Commercial and Lighl Indusiml FASm
BN AD0EE-2 Cienerie omonity - Industral Environmet A
BN AO0SZ-2 Dl Generic Immumty - lndusiosl Fovinomment A
EMASLM Emmunity for Hevsehold Apphiances, Tools and Simibar Apparatus Mool pegaised
TesT SET-UP
- "",1:? ] -1
: Gy e [ | i
e e
T = T 1 n .- o}
= ft [t -t [ n o
LY : ]

TauE Top S=E-Lip

Frasf SrasadbG ET-L



Power Frequency Magnetic Field Testing per IEC 1000.4-8

CourLisG MeETHODS

An Incociren Coil Fevisg standard divesions of

I sneter pee-side bor s sectameialar coal o | omcker
duimeter for a cireular voil, is s By asad for testing
sl erpigaent. For Beee souipenent, darser
dirmgstons may be wseds hivwevar, the eoil shel] b
akle: o envelop the EUT aed the ool dimensions must
grwe d senamnd afang GF el copductors i BLTT
walls cguad b 13 of the dimension of ihe ELT

betng bestaul,

WAVEFORMS

WAVEFORM VERIFICATION

TEC 1000-4-5 recmires chat the simulator carput ansd
magnetic field be verified periodicilly, Any oscilloscope
is cupable of verfmg the prwer regquency AC corren
for e coil, Mornitoring the scnsad feld reguies an

A eld probe dnd moaives, such as the UM-HBMON
available from ey Tek.

Perwni ooy
e b
L LT
Pada

TEST EXECUTION
According b TEC 1048, tesis mest be perfonned
i compibrmes wilh the mnonafaciuner’™ test plan, which
shall apecify,
¢ How tho rese is onrried out
= Verilicabion of the laboratery referdncs condilions
= Preliminary veriledtion of the comeclopgilion

of the EUT
e Anevaluation of the tes) vesnls

EUT PERFORMANCE CRITERLA

For Povrer Freguieney Magnenc Field tests, the Generic
Loty Standards raguare that the presfoct contisae to
ciperate-ay itended dunnge the test, however, CRT
viterlerence g aflowed above S a0 the pesidenial,
commamercial amd lght indosteiak draft stendanl and
abwoiva f0fen o e andiasirial chpdadd, N ||‘|;":_'_r::-:]jl_i'!l}1'|
or-doss of function is allowed below 2 perfopmance level
specified by e mannfacurss, The performance bevel
oy b replaced by 4 permisable foss of performance,
Fefer 1o the tabies locaiad iy the Cenenc, Prodect s
Product Fansily Standards for specific Ferformance
Criteria. The product canned beeome wnsife snder aov
cemmlitions,

Powrr FREQUENCY
MAGNETIC FIELD SIMULATORS

Power Frequency Magnetic Freld Sioolarors and
standurd coils provided by Key' Tek Instrument
Corporation meel all the minimum feoprire renis for
perfonming ese w300 i comphiance with the
applicable Generic and Product Famnily Standands.

Che Lol Reseanch Center
Laowell, Massachusens OTE52-4343 LIS A

L8O THES a5 Tel T-H7E 2150860 = Faxt %5 275 Q850

email: slesd keylek coin

hiepoiww keviek.com

A divigion of Therme Woleek, b Themma Blecoron company
Byl b eégistesed srodAnn of Phermm Medick Corpoeanom Sheme Wik

Epeciiiakons s sebjecl o cim b wilhon wsce. Piimsd in LS5 1R
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KeyTek Application Note
Pulse Magnetic field Testing per IEC 1000-4-9

PULSE MAGNETIC FIELD BACKGROUND

Pulss Magneric Fighds are prodiced as g sesult of a largs
currsnt impslse throush a condecior. An example s
fightrang corrent Towing throagh & grounding conducion
gla power sub-station; Polse magnetic felds cos also
ceur bk Beavy indusrial aress where very large current
impulses are used. oo mannfadioning process,
Erectronic proaducts are wested for impynicy pulss
magnetic fields to insure their contmued relishle

APPLICABLE STANDARDS

operation when placed 0 servce s very Bash

envircnnsl, Although most elecirical and elecironic

prodocts will not have 1o be tested for pulse nuagnetic
Field Donundsy, the. Buropean Union’s EMC Direaiive
may mandate this esting gs a condition e cblsrang
the CF Mok under special circumstances and for
specific prodects before shipping 1 4 member slaie
of (e European Tskon,

Afthaush sot curvently reguired by Generiz Immunity,
Product specific, or Product Family Stacdards, futore
standards may mguire Pulze Mzenetic Fredd tests be
perfopmed in peooidancs with Basic EMO Sinecdands:
PR 00000 amd BN G1CO0-4-9" KeyTek's Apphcation

Basic EMC STANDARD

fote, “EML Stamdards Qverview,” provides an
overview of BEuropesn Skndards for eleciromng nehic
companbaliny, deseribes hows he Stakdends relue o
one ancther, and lists soneces for prosurung copyvrirhted
decuments,

SEEC LoD el EMN S D000 wre il etk staidonis

The Basic BMO Standand for Pulse Megnetic

Field defines methods of penecating consistenty
reproducible corrent invpulzes for test purpases, Field
armplitdes reguired by these gandands rge Tvom

TEST LEVELS

100 - TN Aneps per meter. Aldiugh apphcaivle
only o apperatus contEming devices susceptible to
magnetic felds, esiang may be required 1oomake thayg
deterinnstion.

Faeld
I 1M -1 Stremgptl

Installation Envirenmeni Levd Alm
Envirenmenr where sensitive devices wmmy elecinon bamis Gin be used | MIA
Resideninal, ofGoe amd I'm-:pil:li areas Far away from earih omucioet ol ReRrnD: g iden sy aces ' il
Cimumercial mreas, tontmol buildisg, ek of indostrial planis with Rabisdng peolseEiog sysm
or anLallie stmwianzs nsarky 4 §iH
Beavy industiiad s power plars and H sabaatiotocomrral s 4 W
Switchyard aress of Beavy indestriai plungs % (LEEH
Highier o lower environumenial fevels dhan thosy diesoribied above X ¥

IEST Sl_i'foUP

Taw s Todr 2ppAp

Sl FLoon STamirass SereLp




Pulse Magnetic Field Testing per IEC 1000-4.9

CourLing METHODS

TEST APPLICABILITY

Am [nduetion Cotl having & standard dimenzion of

| meeter per side for a eectangolar ool o | mieter
dwarictier for a circular ooif, 35 to beused for westing
small equipimenst, This cofl has gaest vodume of bm x
Uit % Ou5m (b For floor standing eguipmenl, linge
dimensions can be wsed; however, the coil shall be able
b gnvelop the EUT aod the eoil dimensions must sive &
mifi i distance of codl conducioes (o EL'T wakis
edjual b 173 of the-dimension of the EUT being rested,

WAVEFORM VERIFICATION

—_—r = =

Basic st standards require thar the ~fmalaior g be
verified periodically. tn the cuse of the Pulse Magnetic
Ficki verilication is accomplishied by verfomg the
amplimde of the 82005 cunent polse driving the cail.
AdL appropriaie current tressfonmer MPeatson Model
I or eguivalenty @nd un cecitboscope with g bandwidih
of > 100MHz capable oF displaying osingle polse ane
fegjured

Short Slroult Sureend (SC00

Minimizi Loop Asea

Cigeiprl

! Prsnsn Bensd U0 oy map) b

TEST EXECUTION

Feccording e HEC J000-3-5F - tesis mask b porformed
o complianee with the marufctorer™s test pian, which
shall specify:

= How 1he (est is performed
= Werdicatnon of the Faboratory reference condiniogs

* Preliminary venification of the cosmect aperation
of the EL'T

= A evaluation of the best results

Aceotding toeAunes A of IEC L0049, rest levels shall
be selectad in secordance with the most realisssc
instalfanen and envimenmental condition:, Tests e
recommiended for equipmient operating In ancs
characlerized by proximity of conductors of lighinmg
predecion systems and of struciires, o the proximiny
of conducloes, bus-bars or medivm o -high voltage lines
carsving tensof kA,

PuLse MAGNETIC FIELD SIMULATORS
Pulse Mazaetic Field Simatafors and sandsed coils
provided by KeyTek Instramem Corposation meed the
padlse waveforo and arplituds reguirements for tesling
o= O0ATm i accordance with TEC 1000-4-2 Consuly
KeyTek for larger ¢oils nsed for testing Aoor stumding
esquiprrrent, Contact KevTek for details,

£ Therano Vaolbel O
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Eiadl, Mimsachusetts G1H52-4345 15
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PULSED EMI

Models CM-ESD and PRO-ESD ACCESSORIES

Electrostatic Discharge

CM-ESD and PRO-ESD ACCESSORIES

ESD accessories for Electrostatic
Discharge (ESD) testing beyond
TEC 1000-4-2 with the CEMASTER®
and EMUCPro™ Compliance-Level
Immunity Test Systems.

Diagnostic £ and B-Field Simuiation

MET-11 - E-Freld Simalaton Tix

Provides repeatable, local statie E-Field simulation
for mterregatng hizh-impedance ciromis bor ppsets
ol 1 varions levels ol fixed or sbowdy changing
clectric felds,

Provides repeatzble, fast nse ume, local dynamic
E-Fi;:,]u:ﬂ .ii|'|_|l|,|.'|:|li:i|::r-'|. \.'.-ilnih" -.i_|'|:-|,l||u!|'|q.=:|:!'||.~:|:|' |'|:i|'||_i|'|!'.:-'.*-:l1:|_‘:
the effects of local ESD-generated H-Fields. The
LTS s dor asclane clreu i sensnve (o real-world
ESD) E-Fields: which often have sub-nanosceond

B Pu

MET-12 = H-Freld Simdaton Tip provides
mepeatable, local dynamic H-Field simuelanon; swhibe
simpblancously minimizing the magnitude of tocal
ESD-gemerated E-Fiolds, Analopous with dynimic
E-Field simaisuon, e puopase of diagnosac H-Felkd
sErmLEaTIom i% 1o isobule Ciromees sensidive 1o real-winghd
ESTY H-liebds witeh often have xupxari_ax! reel Thigias

Vertical & Horizootal Coupling Plane For Indirec] ESP Testing

+ NVICP-§ = Vertical Coupiing Plane for inidivtct ESD
tests per HEC 1T000-4-2 15 wsed 1o mimuloie the effecs
of hurman body ESE evenis womedal objscis adjacen!
tor an EUT, The specifeed 0.5 50, 5m verncal coupding
plane imeledes: fnsulation urback of plane for persanal
protection, comveniént bench stand for hinds-off
tesding, handhes and camers ripod moant o Sacilitaie
ot -bench wse,

HCP-1 - Horizoatal Coupling Plase fordndireer ESD
tests per [EC 1000-4-F 1% ased to simulate the sfhects
oI hmsan body ESD events to o meeea]l bench o desk
ot which the EUT may be resting, The specilied

P o Bmheaeontal coupling plane includes s roll of
o Smim theck, static-dissipaiive sheet insulaior for use
abowve The plane Tor persimal prowetion fmeets TEC
(M4 2 insalation thickness reguiraments)



Models CM-ESD and PRO-ESD ACCESSORIES |

Al IDSCHARGE aND UGSTACT Mone TR TG

= T WS =

AT TN AL DPTIONS

TPC-2:  Replicement comtiet mude uph for direst
EXSLD tests in accordance with the fse times
specifred o FRC 100043 10,7 = |ng)
Repleceient uir discharge Up for ESLY fesis

i aseordance wath 1B WL

TPA-2:

Carisraros TExiNG

CTC-E:

Coaxial curmens ropgator; 10 100042 eoux
monilor for ESE cument wavetorm, with
1GH: capalaliny, Incliudes. hoghepeak-poser
arbenuator and ko Eoss scope cable. 1EC qnd
AMNST regaire mcanting the aezet ina [.5mx
L.5m plane. See T2 acocssiry

Freld wred Corong Sensor Groop: Commson
Meanitor Unit HEC- 1. H-Fickd LSO HFS-1,
E-Faeld semsor BES-1 and Pro-Dischares
corona sensor £

BC-Crurput Caltbration Atlenvator for an
independenl measuremient of the ESD voltage

o the p ol the CW-ESD

FCS-4:

A2

TE-3: Full, 1.5m x 1. 5m 455" 5 507
[EL DOEER-4-2 nad ANSTCR3 06
Toanret Flane, foo mouniing the 0103

craxial warge

T2 & noa-conducting gl which haolds
the CMM-ESD or PRO-ESD simulator
steady gpminst cquipenent being lested
with sndeeds of discharzes at asingle
pomnl, withoul mterfenng with the
real resulis

MOA-T; Hard Carry Case (s Al inchade

space for WYOP-1, HOP-1, 'T-2 or TP-3)

MESEAIM SYSTE REQUIREMENTS
CEMASTER: CM-BASE and CM-ESD
with C#-5W or CM-FP

EMCPROL: PRO-BASE and PRO-ESD

Ford additiona! CEMASTER  and EMCPro™ IFaraiuse,
vl eranil or fax the Kevlek sdales deparmment,

e Lowell Resemch Cenier

Loawatl, Massachuseis B1E52-4345 USA

I RO 758 9R39 & Tiel; | O7R 275 QBN = s ) 975 275 (85
armail} gales @ e vtek oom

hll.p..l'.l"'.»wwk:}‘:&k.mm
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Ky Tk and CTRANTER s regnabened mademuris and EMEC P end CERoe a2
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in e Wil potce. Primted 10 LISA:
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KeyTek EMC Immunity Test Systemn
SELECTOR GUIDE
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CEMASTER®

Model CM-HPWR

Power Frequency Magnetic Field

Provides Power Frequency
Magnetic Field test capability to
TEC 1000-4-8 for the CEMASTER"
Compliance-Level Immunity Tester.

FEATURES

= Provides compliance-tevel testing fo nieet the * ‘Configurable with any combination of § additionsl
requirements of the BMC Directive and obtain the ey test standands moasingle ester
CE Mark « Compader eonteol via sofiware or front panel,

» Exeveds test levels oulined in the CGenedic Inounity o Predefined [EC test routines Trom Bt sofiware and

and Product Famiby Standards for power Bedguency

Tromn panel consmal,
rsagneiic fekds,

* Windows® 3.1 aiwd 95 based applicetion software
andfor Front pane! keyvpad and graphics display.
s Optiomast low cost ol CM-TICEHL s calibrated m

= Gemerates 3 or 66z felds independeny of iwpu
trins Ireguenoy

e CEMASTER

SYSTEM BENEFITS

o Batch IEC test seguences sigmificantly reduce 1ess + Light weighl, ergonmnic design provides maximum
throughpurt times by ronning entive TEC jest sequences Hexthility for opernbing the CHEAASTER from a table
in asingle pass inp, focrorwithin g $9-ineh tack.

o Pre-programmed TEC HHE-4-8 test routines sive * Portable architeciure with regged andlos and
time-and decresse the polential for heman etoor opieanl rnsil case enabiles wsers 1o tmnspor! the

= Automatic comphianee report genevation, using tester beiween lest deprtiments or io remote faciities.

option CEWare", provides Power Frequency Magnetic
Field test resoles i o foraat saitablz for- archiving
CE Murk tost raconds,



Maodel CM-HPWR

OUTPUT SPECIFICATIONS
AND TOLERANCES CEMASTER PLatrors (CM-BASE)
E1ECTRICAL Rariss axp POwer BEEQUREMENTS o
Field Frequency; SO0 CouplerTreconpler
Field Amplitucke; 0.5 o0 080 min 0254 seps, ALC Voltage: 50 1o 230, S{0GUHz
+10% acevracy {sdth CM-HOOIL) AC Current: FEA Connigms
Coll Fretor: (65 1o |60 D Valtage: Nver 100V
(e oorpu €,0Am with coil D¢ Current: I i
factos (L8 linearly denped 1o iy ] ; ; n_sm e <
3.2580m with coil facsor (L63) EUT Commectarss  NEMA 3-15, CEE? ("Schuko™) or
- i - 5 .I_ h, g
Coil Resistance: L0530 maximum — Bk 1302 (Badish Stanlaes)
AC Source; [nternal to CEMASTER

WavErorw VERFICamon

Basic test standards require that the simolator sutput be
verified poriodically. Formagnete febds, it 15 only the
ampditude that needs o be verified. This is acommplizhed
with KeyTek's CM-HMOM or other commercialby svail-
ghlbe magnetic Held: probe and msniten,

MIMIMUM SYETEM BEGUIREMENTS

M-BASE with UM=-5W or CM-FFP

AVAILABLE OPTIONS

CM-HOOI: o by Timeeoil uged o peoduce

thi magnetc felds

Magneric feld mepsarament
imgtrument for verifying the
amplinde of the magsetic fields
produced by the CM-HEWER Module
Extemal penerator for pover
frequency magnelic eld w Miahn

CMl-HMION:

HFOWER-EXT:

AN AFFORDABLE EMC IMMUNITY
TESTER THAT DOES IT ALL

The CEMASTER" 5 designed from the ground up b
provide compliance-level testing to the standands
manufaciress st meet inonder o sompete i wodey s
intzrnaticonl marketplace.

Zich CEMASTER i custom configured Lo mieet vour
specilte needs and badget reguinciments. Whien
comizletely configured, te CEMASTER provides
compliance-level testing to IEC 1000-4-X Beries
Loowminy Standands o

= IR LONH3-4-2 ESD

« TEC 1 (K34 EFT

 [BC 1HH0-4-5 Burae

IEC [TH3-4-8 Power Prégrency Magoetic Field

e [EC 1{HH)-4-9 Pulse Magnetic Fizid

 JRC LH0-4- 11 Drips & Tneriipts

PowiR REpUIREMENTS

B-FA0ALT, SOVEEE
EA o 1 0WA 05A 5 24OVAC

Input luhtagt

Inpui Carrend:

For additionad) CEMASTERT litevatrg, oail, emogl or
Jax the KeyTek soles-deparnment,

Oz Lol Reveurch Center

L]l Massachpsens: DTRA2-4315 [154

1 Ba¥r 753 DEIS + Tel: 1 978 275 0800 » Fox: ['978 2750850
email: satesi@heviak com

hbtpsifweaer keytek.com

Ao diviskon of Theers Yolrek, o Thermo Electoon company

Py ek sl CEMASTER sre cepiatea] wradimughs seid UBWre v g inad ik of
Erermn fodieks LConpieuhss 0w Wik .'-:_;a.-ilr;.-l,:_ul;n.:._-.-u.l,...-m (] :_:;-_,_115-
withol petice Erinied s LS4 ’

BES-1O8B-1197



CEMASTER"

Model CM-ESD

Electrostatic Discharge

FEATURES

= Provides compiiaaee-level besting b meet the
reqpuiements of e EMC Directive and obtiin the
CE Mark,

= LED vidtage disphay direciy sdmples sl indicanes
actual ip voluage.

o Configorable with any combisation of 5 addsional
imimanity test standards 1o e single testern

SYSTEM BENEFITS

= Batch IEC test seqquences siomificantly meduce text

thrrouzhpul times by mnning entire 1EC o8t sequonces”

it asingle pass.

o Presprogenmpred TEC P00-4-2 test voutines v
tivtt and dedcrease the podential for human srros

= Aufomatic complianee report pensration, using
option CEWare ™ provides ESEY test resuliz in 4
Tyt s tahle Tor .:-|.n'|"|11"i!'rﬂ, UF Mark lest records;

Provides Electrostatic

Discharge (ESD) test capability to
TEC 100-4-2 for the CEMASTER
Compliance-Level Immunity Tester.

= Predofined TEC test poutines froon both softasare aind
fromt panel comirol

v Windows™ 3, L and 23 beeed applicaton soffwire
andfor-fromt pasch xeypad and graphics display:

¢ Built-in shob counber and ticer

= Premioem sterage case for ESDcomuelyior and
BOCUSATES,

Portable. light weighi desipn Tor vase oF wse |

* Built-in shot connter md mer provides oplimim
comirnl aver the namber of shots delivered to the ELT
and trms Betwesh e svanty

« Light weight. ergonomically designed UM-EST
provides o comfortable, sasy 1o wse device copable of
o biniones testing.



Model CMV-ESD
OUTPUT SPECIFICATIONS
AND TOLERANCES

CM-ESD
ElErRicaL

Peak Aidr SO e BOBEN: 1V resolution,

Mzchiarge: 37 accuracy

Peak Contaet SOV 1o 4. 4kYE TV resodition,
Dzcharge: 3% accurasy

Rize Time: 0,7 40 Lis

Hepetition Single-shod, | pulsefrecond and
Hate; B pudsesfecond

Arcessories: Spe ERD Accessiry Shiwet

WavERDREM VERIFICATION

- ==

The bazic ezt standards regoire that e sirsulilor oatpot
be verified periadically. A Model CTC-3 messurcmen:
target and target phave is reguired for ESDrcunen:
waveformm versficanosn, The ESD current measirerment

is then made wsing ancscillescome having 2 WGHz or
spedter handwidth,

ffms | 86mPein

Gimay Cadig
Liag ey
Froe, P

AN g e O HVH T
i - 25 G

MBI SYSTERM REGUTREMEN TS

CH-BASE with CM-5%W o CM-FIP

ANAFFORDABLE EMC IMMUNITY
TESTER THAT DOES I'T ALL

The CEMASTER® ix desipned from the groond up to
provide complimre-level eing 1o the: standords
TRATNIACIrers st meet i order o compete in wday’s
inferpational markemplace

Each CEMASTER is custom configured 1o meet your
specihc needs and budeet regquiresments. When
completely configursd, the CEMNASTER provides
conplinnee-level teating o IEC 0K Sernes
Eromeity Stusvdards for:

o [EC LOM4.T ESD

v [EC 100014 EFT

o [EC 100045 Surpe

o |8 LUHN)-4- 8 Power Ersgueney Magnetic Field

« TELCT HOKI-4-9 Pubse Magnenic Field

v [EC MR- 11 Dips & [ntemrupla

BAaTess ann Powis BB IHEMENTS

Conpler/Decoupler

AC Vollume: Sfheo 250V, SO/ROF
AL Cerrent: [ Comminnengid

D Vidiage: Oio |E0Y

M Carrent: 1A cofigimaiis

EUT Connechors: MEMA 5-15, CEE7 "Schuke™),
BS 1303 (Britsh Standoad)

Power Reguirerments
Input Voliage: -2 HIVAC, J0A0F
Input Current; A ut T2IVAC; 54 af 2A0VAC

For additionad CEATANTRERT fifemaiirs ool anei! o
iy ihe KeyTek aoles deportimerr,

ine Looectl Rescarch Comter

Ltreel], Massachiseti= DHES2-4345 1154

1806 T53 9855  Tel- | 78 275 OR0C « Bax: | O7T8 375 0830
apraanls gales WEevEsl com

hanprffesow ey ek oonm

A divasiom. of Thermo Molkek: o Thermin Electon sompany
K Tl aiml CEBAITER i e iorad Srafamaidc: v i CERn 8 & Tl sesik of

Thenne Yokl ["-r;l‘n:l e B Tl Wihek - Sl aii ok o vl 10 chamip

ki e Frindal i 1354 }
MR- 1ER-1 a7



CEMASTER"

Model CM-HPLULSE

Pulse Magnetic Field

FEATURES

Provides Pulse Magnetic Field

test capability to IEC 1000-4-9 for
the CEMASTER Compliance-Level
Immunity Tester,

¢ Provides complianee-level lesting o meet the

reeirerments of the ENMC Drrective and obsain the
CE Mark

Exceeds test levels ouilined w the Genene Tnmonity
and Product Familv-Standards tor pulse magnetic
fiehds

Configurahle wiith any combination of 3 additicnral
Immenity tesk standords oo single desten

EYSTEM BENEFITS

Dptional low cost ol MTM-FECOILG &5 Dully
calibzared w the CEMASTER

Predefined [EC fest rowbines {rom both sofware and
froan panel conteal,

Windaws" 3.1 and 95 based apphicEion softvcare
arilior font panek kevpad and graphics display:

« Bateh IEC test sequences sipnificantly reduce fosl
thaomehput Bmes by runoig eitine FEC fesl sequences
A singhe pass.

Pre-programmed TEC 1000-4-9 test roulines sovie
time anid decrease the paential for hsman eovor.
Automatic compliance repoert generation, wsing
aption CEWare ", provides Palze Magmetic Field lest
resubis i@ foemat suiteble for archiving CE Mark tes
reciords,

Light weighe, ergonomic design srovides

i st fhesibality for oemerazing the CEAASTER
from & fable mop. Hoororwithin 8 1%-nch rack
Portahle archigecture with nigged hanidles and
opisonal it cuse enebles wsers o branspor the
lester herwes tesl departmegnis of 1o remete Faciiides.



Model CM-HPULSE

OUTPUT SPECIFICATIONS

HAFGE Akt POWER BEQUIREMENTS

AND TOLERANCES

E.I-.;-.IZ!I'H.;:.':’.J,. -

Current Waveform:  2/20ps

Field Amplitgde: SOA T BOOAT

1S accuracy
[‘Based o el factor
of . TZ oF greatert

WAYEFORM VERIFICATHN

Basic test stondards reguire that e simulztor output be
verified periodically. Tor the magnetic fields, verification
i3 avcompiished by venfving the amplilode of the 820ks
awrent polse deiving the coil. An spproprate Cirment
irisformer {Pearson Model 110 or cguivalenth and an
ossilioseops with & bandwideh of =100MHz2 capiabie of
dizphyng g single pulse ane reguined,

Mumieiid SvaTiEe BEouiRssmimTs

CME-BASE with CM-SW or CM-FF, CMSURGE

- e i

AVAILABLE OPTIONS

CAHL-HMON: Mensurement probe for power
freguency megretic Relds
CM-HUCOIL: Tm by 1mi coil used o produce

the magnetic felds

AMAFFORDABLE ENMIC IMMUNITY
TESTER THAT BOES IT ALL

The CEMASTER® iz desipned from the grovnd up to
prowvige complianse-level westing tothe standards
mATEACT TS s meel in order [ oompets m oday’s
riermliomal marketplace.

Each CEMANTER 15 custom confizered 10 meel vour
speciie peeds and budzel requirements, When
completely configured, the CEMASTER provides
comnphionce-level testing oo TEC 1000-4-X Series
Irmommity Standasds for;

¢ JEC 100042 ESDy

« IEC 10)-4=4 EFT

s [EC 1H00-4-5 Surge

« [EC 1O00-4-8 Power Fregquency Magnetc Field

e JEC 100042 Pulse Maenctic Field

v [EC JO0H--11 Dips & Intermipts

Conpler/Deconpler

AL Volame: 5010 230V mas
AT Cerrent: [&A comtim s
BC Voltage: Boea 100V

PO Carreni: [0A Continuos

EUT Connectors: NEN A S-15, CEET {"5chako™),

o BS 1363 {Hritish Staodard)

POWER RE(HUTREMERTS

narmw s g s =L L,

BO-230VALC, SO0
LAcan PROINWAC 005 A 0 24N

Tnput Voltage:
Inpat Corrent:

Far addintoal CEMASTER® Ierpiere, call, vmoil or
fax the KevTel sales dameiinnens,

Ome Lowell Research Cénier

Lawedl, Massachusedis 15524345 U5A

1 800 7539835 « Tel: 1978 275 0RO > Fax: | 978 175 0850
el sales® kevtek com

httpsienw heviak oom

Adivizion of Theomo Vollek, o Therm Elsclon company
BeyTik b CEMATTER i nogretend nsbimrk s and CEWoe isa medemark of
Tincaime Wtk Cponaticen CThimmn Vellkh. Speciftcatioes 2 sabizct 3o dienge
wBOET o Pegeeed g LIS

B NOE- LT



CEMASTER®

Model CM-PQF

Dips & Interrupts

Provides Dips and Interrupts test
capability to 1EC 1000-4-11 for the
CEMASTER® Compliance-Level
fmmunity Tester.

ATURES

Frovices complianee-Tevel e=ting o meet the
reguirerments of the EMC Dhirective amnid oblsin the

CE Mark

Weets all test fevdds cuthined 10 the Gengrie Immuniiy
and Prodhact Family: Standards for dip and intesmpt

bLed 1A |

Configerable wath any combanation afup o 5
ity standerds inou single eaker

SYSTEM BENEFITS

» Batch IEC test sequeindes significamly raduce test
throughpoy times by running entre TEC 1est sequences
LR :-:'r|'|;_:'||.=. fLEH

Pre-programmed TEC TOM-3-11 fest romiines save
proeramTing tme and decraasgs the potential for
human crror,

Aptomatic compliance report generation, using
optionr CERwe”, provides Dips and Inerrapis 12
tesulis wy a formae siitahle Tor archiving CF Nark tost
reCars,

o Imclndes badil-dn tenslfaner for fusl reliabie

orper i Mo eazernal ardwane mesquresd,

Built-in, high=spead tap swiehing slboss custom rest
rontines whers highspeed soqfching Between fevels s
;|'¢|;_§|,||;|'.;|,I = nal i.@:-.l for JEKI

Predefined TEC rest rowtines controlled from either
softwnre of front pars]

Windows® 31 and 95 based application sofbwars
amidtor front pane! keypad and graphics display.

Lighi weipht, srpomomie desipn provides masimem
flexinility fior operafing the CEMASTER fram & 1able
top, tloor or within g 1%ined rack,

Porlable architectore with nieged handles nnd
oplional kst cise enables users o ranspon the
tesier berween test deparments of to remoles fscilites



Maodel CM-POF

OUTPUT SPECTFICATIONS

AND Tﬂl FRANEFH

B :.1 THECAL

I¥ps: T 7O and 40% of nominal
Interrupts: (i shar of open
Transition Time:  1ps o Spsinto WL

S2E0A a1 120VE 5004 a1 240V
107, 46l - 55505

Thased oo MGG cvcies)

S0 o 250, SOA0H

1A comtinucus

1F--'w EroEM . VERIEIC ATION

Imrash Curreni:
Mefiitironarm Event:

AL Voltape:
AC Current:

Thee basic rest standards requere that e sirmuelaior
oulpit be vemfied penodically. For Dip & Intermps test
simulanars, i1 i necessary o verify the vollage levels,
Irnsition times, and the inmesh cusrent capahility,

Most modern oscilloscopes are capsble of observing
e vislimze kevels and framsition times. Por verifving the
inrush curresd, & bibdge reclifiern suitably vared 1700GF
Capiiog, ind Appropriate cumeent transtormer ane
reguired, Model POF-QUAL.,

Heze and fast tiras of P

smyator fansiians =T rim T
fFEEmEET o REE " n e
------ o ow ko hwE amaa Wk
i B gaps
= l---?-—--!--!ll 1A

el Pl 2 By ._'!'n-ll"f

b DO doawd 1 B8 K320

AN AFFORDABLE EMC IMMUNITY
TESTER THAT DOES I'T ALL

The CEMASTER® iz designed fivonm the ground up o
prowice compliance-tevel lesting o' the standards
manutacturers naust meet in oeder o compets in today's
infernalional markeiplace,

Each CEMASTER iz ciziom conifigured o mser vour
speciiic nesds and budget requirements. When
eamplercly configured, the CEMASTER provides
complinnce-level eating 1w BT 104X Series
Imanmanity S andands fo

»JEC 1000-3-2 ESD

« IEC 1(00-4-4 EFT

JEC HEE-4-5 Surpe

o FEC EXD-A-E Power Freguency Magnetic Field

s TEC 1000-4-9 Pilse Magnetic Field

s IEC HWE-G-1 1 Dips & Interrapds

E'u'!.lhl:-tL'nt ‘a‘-‘:.l bt HI LHREMENTS

CH-BASE with CM-5W or CM-FP

AVATLABLE OPTIONS

CM-3P0F: L Ampy, T-phase Dlpﬂnltrupl
selechon
POF-QUAL: External circuit per IEC 1O00-4-11

For testing any PO oensrator’s
i1|'r|,.|:-'1:| -:.::i|'|:_|_:|_'|:|_i[1'

LIL'I-M Er I'E.i'-':‘ I-"Lm'liur_u (CM-B -LhEr

i in o

Rn‘n‘.i.h Aty POWER REQUIEYMENTS

CouplerDeconpler

AL Yoltage: J) 1o A0, AlnlER
AL Currend; 164 continnons

D Waoliage: £ da LY

D Current:
EUT Conmectors:

DA contimaotls

NEMA S-1A, CEEV S Schuka'™), ar
BS 1363 (British Standard i

Fomwin H].ﬁ..LR.‘EHE?- T4

QO-250VAL, SvaliHz
| A sl 120880 D58 At 24060

Input Voltage;
Trpust Corrent:

For additional CEMASTER® literanre, call, email or

Fre tine. e Tell foles depiariment,

Uiz Lowell Fesearch Cenger

Lowell, Massachugetis Q1852=03105 TI5A

I S TS5 0E35 » Tel § 976 2750800 « Fax: F978 275 0850
email: sales@ kediek com

bistpaiiwww koyiek.com

A division of Thernig Woltek, 3 Therme Blectron conipany

N Ted and CEMANTEY @ regivierad irsckmars nl UEWaae iz PIIF b
i dkersks e Thersn Veliek Companiom 57 bears Woltel Specillcngags iy
sibgsci o chs pe wrthos noice . Frieled in LA

KBS 18B-L LS



PULSED EMI

Models CM-3CD-16 and CM-3CD-32

Combined EFT and Surge Mains
Coupler/Decouplers

Senti-automatic, three-phase
AC/DC mains coupleridecouplers
for EFT and Surge as specified by
TEC i000-4-4 and IEC 1000-4-5.

FEATURES

AL voltages o 433V s, DO fo 100, +  Low cosi, standalone designe,

+ Contingous AC line curreats o 324 hase, » Comprehensive Trond paned desian [or case mode
« Compatible with KevTek’s CEWASTERY and seleetion.

EMC P for Surse and EFT. or any EFT simmulpor
with wser supphed cables,

SYSTEM BENEFTTS —

e Bemi-patomatic aperafion when need with BeyTek's *  Erpgonomic design provides maximum fexibiliey for
CEMWASTER ar EMUUFry sitnulators redisees e cperating fromt a tublewop orwithin a 19-inch vack.
possbaliny of tesl sequence SITors by provepning the « Poriable architectore wish rogged handlos amd
wser o make coupling mode selections. orplional ransis cose ppables users b imansport e il

¢ Presprogrammed TEC lest mootines v e and Between departmests o renmote Pacilities.

decrease the porential for human etror,

= Automalic complianee peport geneciabion, bsing
opinn CEWhGes", provides three-phase ACTM line
coaplestilecnunles sl resaltsam o Tormat suitablie for
archiving CE Mark test rectonds:



Models CM-3CD-16 and CM-3CD-32
SPECIFICATIONS AND TOLERANCES

17,.;.5:-131::.';'.4._ PowER REQUIREAENTS
Wiveforms; Tnput Voltage:  90-2300aC, S0G0H2
EFT: HOGHs, perTEL: Tyt Input Coreent: 1A g8 T20VAC: 0.5A ar 24UVAC
Surge: Crombination wave; T Z
1.2450us open-circut voltage, PRSI AL
A shor T-cined | curnsng, )
per [ECT F0-4-5 Height: icm (77
Widbs: Tem (155
Muxtmum Surge _ Depth: Shiem {227
Valtage & Curvent: 6.0kY, 53kA Weight:
Maximum EFT CM-3CD-16  17kz (38 16
"iu-"ﬂlla'g-l-.". 445V CAM-3CD-32 0 24ke 0532 Thad
Coupling Modes: MG SV STOM REQUIREMENTS
EFT: LILL2 L3 Nor FE = = — -
Surge ¥ 112 L30e N CEMASTER, EMOCFr: or any simulaor with EET tes
Surge La: L1,0.2, 13, N oc b capability
CoupLE DECOUPLERS For additional Pulsed EMT Utergrare, coll, enigif ar
Fo— Frrk thge KeyTok sodés deparimerl,
AL Veltape: St g 250%, SG0OH:z hne 1o

gravmid, 50 o 433V Tine 1o line

AL Current:

CM-3CD-16 1aAphase contibngrs
Ch-30°10-32 A2 Adphase continuous

DC Current:
CRE-30T-10: 64  upry 4EW
HA op tor 1IOY
24 aptee 220
D3A - upt 440V

Ch-3O0-52: 258  upue 48V
Hh up s 2208
1L2A opin 2200
B4 ppdo 440V

EUT Mains Ouetpoat
Cortmeciors; Safely Sockets:

Clae Lowe ]l Reésdarch Center

Eoweell; Massachusens OLA52-4245 T5A

T S0 TS2083% = Tel 1978 205 08y = Bax: 1956 2750630
email; sales@ kavick com

[inpsfivewi ke ybak, conm

A diviieq of Therme Moliek, a Thenmo Elsctron coanpany

Koy ek 2nd CEMASTER are reprelenad midermae ks o EAMC P cmad CE Wi 2re
iradkepente ol Theame Yolisk Corpesibion S Thaomn Voltek. Spacifizioe e
shifGa o chempe withodd mifice. Prinked in LEds:

KEST57R- 1347



PULSED EMI

Model CM-TELCD

Telecom Line Coupler/Decoupler

FProvides the ability to couple
hoth the telecom wave and
combination wave per

TEC 1006-4-5.

FEATURES
= Fully compliant with [EC 1ERRLS meguendimeins = Buili-in muoltiple coupling devices, incliding
For webecom ling coupler/decouplcrs, resisiors for bodh 120500 and 107000 goncnmons,
» Permits compliance level testng of telecom lines BV & SO0V g armsters and O pF sapacitons
b Chereric Tonmieenity aied Produst Family Siasdands. = Svmnmetric coupling per 1EC HHEE=3 for
» Built-in vser selectable clamping clrowit provides tetecarmimiimieation lnes
additionad proeciion for sensitivie and costly auyiliaey = Data vates 1o greater than VinkHz

e4uIpMET. = Comprehensive front panel saring zids.

SYSTEM BENEFITS

= Semb-antomatic operativn when vsed with KeyTek ¢ Sigmdard CM=TELCTD destpn ensures high speed
simiplators reduces the possibilily of sest sequence FEARNATRIRREO .
Errors by prompling the user o make e comect =

Air core decouphng chokes allow wse of DC
selectivme

sizmals withom problems due to core samaration,
= Porlable architeciore cnables wsers wo eastly ranspond
the unit between fest deparimenty or renkbie facilitics.



Model CM-TELCD
SPECIFICATIONS AND TOLERANCES

ELECTRICAL

Wavelorms:

Telecom Line Tregoency:

Mumber of Lines:

Baxicvim Surge
Voltage:

Maxionm Signal Line
Voltage:

Maximmm Shenal Line
Cuerremni;

Drezigned o couple
1250 combinaiion oF
FWTOON S telecom waves.

Tor 1T00RH2 withoult
significant degradation

Lip to bowr Fimes -
SnE oF TWir pairs of
hekineed Telecom lines

4.4
Y

14 AT ar BXC

Clamping: Selectahle built-in clamps
of 20% and Z25V: exicrnal
hias input for ofler clamp
levels

PHysicar,

Helght: [2.2cm 487"

Width: Hrlem (L5.87)

Brepth Ahdem (1357

Weight: 53.9%p (24.5 1ba.)

Pelrrimanind Svsmen REQOikEMENTS

EMC Mg with PRO-SURGE, PREO-TELECOM o
with any TEC 1000-4-5 or CCITT Rec. K37 10/700px
wavelorm simalsbor

For additinnal Puised EMI Gtergture, coll, email or
Jer phe KeyTek sales deporiment,

e Laowell Research Cenler

Lowell, Mascachusens D1BSI-2345 LSA

1 BO0 TSI 0RZS « Tolt 1 978 275 0600 » Fax: 1978 273 (850
ernail: sales € keyielloom

htp=tfwww keviek.com

A division of Thermo Voliek, a Thermo Election company

BTk o o regitena] nederenk anad KM P 152 redemank of Themeo Yolick,
oo riedon, B Thecme Wl ok, Speitheaions pee sebjecs m thape wilkel mlich
Printed in L5 A

EPR-TRSR- 1107



CEMASTER®

Model CM-BASE

Platform

FEATURES

A customer configured Immunity

Tester for compliance testing lo!
{EC 1000-4-2  ESD

IEC 1i0-4-4  EFT

IEC 1000-4-5 Sunrge

TEC 1000-4-8  Power Frequency
Magnetic Field

TEC 1000-4-9
TEC Mi00-4-11

Pulse Magnetic Field
Dips & Interrupis.

A vosi-effective, compliance-level tester 10 be wsed as
A primary lesh sation, or By adgmert other test
capabilitics and stations in lacge tacibines

Customer configuralile Trmunity Tester provides
fromm Rl o i mmmmaniey tests in & single unit
Windows® 2,1 and %3 based application software
andfor foont panal keyped and praphics dhsplas

SYSTEM BENEFITS

Law cost, nuld-standard test systern prosides
mantlwcirers with & anglhe. stand-alore:
syslen sl il o,

Light weighl, ergonomiie design provices Saxumim
flexibilive for opetating the CEMASTER from a table
topor within & 19-anch rack,

Pariatle architecture with regged handles and
orvtiomal fransit case snabics users 1o wanipor the
tester berween test deparimants or remote facilitics.

Autemalic compliance reporl gencration, dsng
option CF Ware™, provides test résults in a formar
suitabbe for archiving C8 Mark 1est seooads

¢ Pre-progranmmed TEC st roulines from boih
soltweare - and front panel coatrol,

+  Portable, light weight design.

+  (ptional censport cose,
o Chptionad 197 rack monng B




Model CM-

SPECIFICATIONS AND TOLERANCES

CEMASTER sy TrST LEVELS

BASE

LEEC 1800-4-2

TEC 1000-3-4
IEC 1000-4.5
LELC Loi0-4-8
TEC 1908-4-9
IEC 1000-4-11

SO0V - B.5KY Alr Dischargs
B0V 4 4R Contact Mode
LRI - 25KV 1- [IEHZ
250% - 25N 1I5A S L25kA
(5 - dAm A H-Freld

30 - B0AMm Pelse Field

106, 760, i and 0% short oc

el dntush =304 @ 120V, und
=S00A 6 2400

Ramrgs ann Powss REGUIREMENTS

Coupler/Decoupler
AL Woltage:

A Current:

D Wolippe:

M Current:

EUT Conneclors;

B0 250, SOvalHE
laA sontinums

0 g JO0Y

LA coniineous

NEMA, 8-£5, CEET 1*'Schuka™,
or BS 1363 (Brish Standardy

PoweR FEQUREMENTS

Tnput Valtage:

CO-IR0 AT, SO

Trpui Corrent: Lo ws P2ONVAC: 058 at 2400VAC
Poivsicat,

Height: 17 Rern {777

Widihie 47w 185

Depih: S6em (227

Weight: 20k (64 Ihs)
ESVIRONMERNTAL

Operpting Limiz

Temperature: |5-40"C

Hurmadity: 10 = 755, mon-=comdensing
Alfitude: RIMH) foot mas.

Storage Limits

Temperatmre: = B

Humidity: F1 - 905, aon-urlensing
Altitude: RO fenet M.

Blzeniusg SvsTEM BRQUIREMENTS

CM-BASE with €M-5W or
CM-FE pnd at least one immunity test capability

AVAILABLE OFTTONS

[rersiomime TEST CArABRITIES

= =

Cid-ESD: Elecrostatic Dischargs (TEC 1000-4-2)
CM-EFT: Electrical Fast Transient (IEC 1000-4-4)
CM-5URBGE:  Swrge {1EC WH-4-5)
CM-HPWR:  Power Prequency Magnetic Field

(IEC HHH-4-K1
CM-HPULSE: Pulse Magnetic Freld (JEC 10N-4-2)
CM-P)FE: Dnp= and Invermups  BEC 0= 11 )

Cioprtrol FupeTions

Ch-SW: Window's™ based application sofllwie
(C W™y pronddes the dbility fo
e gty sequence of preslefined 1EC
rouliies or wser defined immuniy lesss
Liser must parchase either Ch-5W,
CM-FP or both

CM-FP: Frond Panel kevpad and graphics
display For manual operation of
Aumatic comrol using predefined
IEC mutines, User misst punchase
either CM-3W, CM-FF or hoth,

CA-SWIFDP: . Chmtbines bogh softvanee POM-SW) and
front panel (CM-FP} congrol fupctions

CrrHEEL

CM-RMEK: 19" Back Moent K

CM-CASE: Transpertation cass for the
CEMASTER und pecessonies

Foor adglizionnt CEMASTER® terarume, call, enail or
Jox the Keylel sales depariment.

Cine Lowel] Besedrch Canter

Lowell, Masszchuseis HIE32-4303 USA

| SO0 T35 DEES « Tel; 1978 278 0800 » Fax: | 978 275 0850
email: spleskeyiek com

hictprffwwen kevtek. com

A division of Thermo Vobiek, a Therme Elecizon coupany
by ek apd CEMASTER e ngviered e micte aed CEeer ion medemrs: of
Fiwearen ¥okek Corporstson. OTbemo YVelek Speqilicoions are susfedt o lange
wathempt pursge. Fristed in L35

EPSons -1 1m0y



CEMASTER®

Moaodel CM-EFT

Electrical Fast Transient

FEATURES

L]

L

Frovides complimmpce-devel tesmmz 1 mesr the
requirerents of the EMOC Directive and obtiin the
CE Mark,

Exceeds the maximum test levels antlined i the
Cremesic Bmmonity and Prodoct Famady Standacds
Configevahle with any cambikslion of 3 additicial
smuminity bl standends in g single esten

Provides Electrical Fast

Transient (EFT) test capability to
IEC 1000-4-4 for the CEMASTER
Compliance-Level Immunity Tester.

Inchudes Tilit-in singls phase maing coupiery
decoupler for ELT s o0 Tad AT and to 104 DC,
Predefined IEC test rowtines from hoth softeare
qand fromt panch ceotned

“"ll'bﬂ-m'u‘!t"" 1-.| .'|:'||.| "4‘_'-& hﬂ'-:r.ﬂ ::.|'!||'.H:!.'|ri1||'. aift WA
anaor front paoel kevipad aivd eraphics displas.

Batch TEC test sequences stanaficomiiy redisce test
throughpat times by mnoing eatire IBC fest sequences
T o singie pass,

Pre-programmed TEC 1000-4-4 test rautines save
tirrae @l dhcreuse the poteasbind for bumen endn
Amtoanatic compliance veport generation, using
option CEWare”, provides EFT et mesults ino a
format suitable for archiving CE Mark test reconds.

Lighot-wekght, ergomomic design provides maximum
flexibility for operzsting the CREAASTER fTom  tabie
Ligh, Aoar ar withim g 19=mely rack.

Portable architectore with rugeed handles end
opticial iransic chse enables wsers 10 Wanspost the
festzr helween el depaniments o o remote Faciiities.



Model CM-EFT

OUTPLUT SPECIFICATIONS

AND TOLERANCES
FLECTRIC AL
Peak Voltnge: ZA00 o ARV 1Y resodiniog,

# W% octracy

Waveform: 3ns!3tns iImpuise
per FEC 100044
Burs! Perbod: REEHE

Borst Doratton:  (5me@E | -5EH

0L75ms &0 = 5kHz

I - 100kHx in SkHr steps,
1% decuracy

Frequency:

WOAYERORM Y ERIFIC ATION

I'ne basic test siandirds pegmre that the simulaor outpui
he verified periedically. For EFT, a high woluige 560 chm
foad is reguired, and the messorement aiesl be msdke
nsing an oscilloscope with at leass A00MHz bandwidih,

Defipaninrey BYSTEM REQUTRREMENTS

CAE-BASE with OM-5W or CM-FF

AN AFFORDABLE EMC IMMUNITY
TESTER THAT DOES IT ALL
The CEMASTER™ is designed from the ground op 1o
provide complianoe-leve] festine w the stedands
pagnufacire s mast meel w onder i compete iy todaw’y
mtematiomil markstplace,
Each CEMASTER is castom configuresd wr mee Yo
specilic needs and budpet requirements, When
completely configured, the CEMASTER provides
compliznce-level testing o 1EC 1OM-4-X Series
Ieovunity Standards foo
=[BT TIMM0-4-2 BEST
« [EC [00-4-4. EFT
s [EC 1H-4-5 Surpe
= IEC THH-4-58 Power Frequeney Magnetic Fleld
= TEC TIHH-4-8 Palie Mapmetic Pield -
« TEC HHK=4-11 Dhps & Interrupls o

) .

e

AVAILABLE OPTIONS

CMICD-T32 1606 22 Aanp, Bophase EFT and Suege -
“couplerfdecoupler . - ’
Capacitive Coupling Clamg for
couping EFT ransients toodata-Haoes
in sstondance with [EC [000-4-4,

CM-CCL:

gk il gy T
i0n ke

) iy
GhA Lﬁ : " 1 0 ™
b i) ¢ ’ Aenlng S
e EF'_. 5 J == C1e )
R L onnac i - ingeinge. W Sgead o ELIT
| EUT el darp e Siph F amor Sy O od Cernp
N == g Prokee dise Eaiin.
Ap
CAW-CETAC: Irieifocked Cupacitive Coupling Clamp
Cover and cables 1o be psed with
Moddel CM-COL for increased safeny.
EFT-ATTN: Extemal EFT sttenuator for

oscillGicnpe moniaring of EFT
pulses e 4.46%, 530 and 2K chm
inpuk impedanees. (Reqaires
Ch-EFT capabihity)

CEMASTERS Prateonrs (CM-BASE)

Rammaia ann Powek REGUREMENTS

CotiplerTecoupher
AL Voltage: A0 e 250, SO

AL Current; 18A ComTimanis
D Valizges o 1Y
D Carrent: 104 conlinums

EUT Connectors: NEMA 5-15 CEET {75chubo™) or
G5 1363 Bonsh Stondand)

Power Beguirements

Input Voltage:  S0-250WAC, S0/00H:
Iopwt Cwrpentz: LA B0 TI0OVAC (03A a1 2400WALC
For addimeral CEMASTER Wteranwee, call, emael or :

S the BevTek salfey depariment

& Thasmo Vedtal, G (i

O Lowell Research Center

Leoesdl, Bassachnssts (1EF24 35 153

P ROG 7339835 « Tel: 1978273 0800 » Fun- 1 978 275 0830
el sales @ keyizk com -
htlp'.’n’l.l'ﬂ'l.v_].;n:t'le-l-.:.-:ulm

A diviston of Theriwe Yelwky a Therme Elestron compimy

ey Toic e CTEAASTEK are reguacped o ks and CF o 150 wredomer of

[ i alink Capomtioe. LThormme Vollck. Soeciicatiny ane subjen! oo change

without reoinee, Primed m 54 ET&-107R-1107









Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




