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EMCPro 
Advanced EMC Immunity Test System 

The EMCPro is an advanced EMC immunity test system developed by KeyTek in response to 
manufacturers' demands for a mid-range, low cost, multi-capability test system, The EMCPro is 
easily configured to meet today's immunity standards required for CE Marling and compliance 
requirements. In addition, EMCPro capabilities go well beyond the required test levels for the CE 
Mark. 

'. 

The EMCPro performs compliance level testing requirements for SEC, UL, ANSI, ETSI and 
beyond. The EMCPro allows users to perform compliance testing to the following standards: 

EN 50082- 1 
EN-~50082»2 
CCITT KI7, K20, K21 
ETSI 
UL 1449 
I8<8C 1000-4-2 ESD 
SEC 1000-4-4 EFT 
SEC 1000-4-5 Combination and Telecom Wave 

Surge 

IEC 1000-4-8 Power Frequency Magnetic 
Fields 

IEC 1000-4-9 Pulse Magnetic Fields 
IEC 10G0-4»l 1 Dips and Interrupts 
IEC 1000-4-12 100kHz Ring Wave 
UL 864 
ANSI/IEEE C62.41 

Users may operate the EMCPro via KeyTek's easy to use Windows-based PC software, 
CE Ware, or from the front panel. CEWare provides simple, straight fowvard pre-programmed 
test sequences ideal for the novice user, yet is sophisticated enough to allow an advanced user to 
develop and save custom test sequences for future testing. 

Users may configure the EMCPro from a single test capability to up to seven capabilities in a 
single unit. When test requirements change, or as standards evolve, upgrading is a simple matter 
of adding appropriate options or accessories offered by KeyTek to their existing EMCPro. 

One System, One Vendor, One Solution. 

The EMCPro system offers the highest test levels and the widest selection of testing capabilities in 
a low-cost complete system solution. 
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KeyTek 
One Lowell Research Center 
Lowell, MA 01852345 
TEL: (978) 275-0800 
FAX: (978) 275-0850 
http://www.keytek.con1 

SPECIAL NOTES FOR THE EMCPro 

The EMCPro has incorporated a special, relay-cleaning sequence. Before any surge operation -- 
1.2/50, 10/700, Ringwave, or Pulsed Magnetic Field (PMP) --- the relays within the EMCPro are 
cycled rapidly, ususally in a sequence of five and five clicks or five and three. 

This is normal behavior and not a cause for concern. 

The relay-cleaning sequence removes oxidation and pitting from the surface of the relay contacts, for 
better operation and longer relay life. 

A Division of Thermo Voltek, a Thermo Electron Company 
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MODEL PRO-ESB 

Trigger Modes: 
Repetition Rate: 

Air Disk urge Voltage: 
Contact Discharge 

Voitagez 
Discharge Capacitor: 

Discharge Resistance: 
#Charging Resistance: 

P'~.:1urit} : 
Shot Counter: 

Energy Storage: 

i-8IS`/?* pa' ICC, §*i§*'{f0' * LE 
U IC shot manual. multi slam, Lripod 
Singh; shot, lpps, or 2f}pp~; 
`s{JOV S.SkV +£0% 

mol 0.4¥kV iI{J*'6 

E 5{lp1~ +llJ*`@ 
-399 -<~10f ( 

503452 IOGMQ 

Front panel QUO »€~flw¢u°e controlled 
I *Wil c1'~,c?a¢I gas 
* .htu.I (J kg 

MODEL PRO-EPT 
EF'§*lp¢*3' ILL ]U{}U~4-4 anal' ANSI 

Vaiiaga Wan afa§"m: *f'll11'1I"1. +-1£I*.» 
Peak Voltage: "'OH"» L-Hd +:~ r 
Barat Pariud: *Ulan ills 

Burst Duration: 15 n J, *U* r 
Frequency: I {l£lI<!1x, 'u H.5£~.Hz map awe 

DC Blocking Capacitor: l{}u1~ llaturaal l 

MUDEL PRO-SURGE 

Peak Current' 
Additional 1013. Resistor: 

Repetition Rate: 
Open-circuit Voltage: 

Short-circuit Current: 

Line sync accuracy: 

Sure? p.e='r ICC 10040 40, VS! find (IL 

Voltage Wax reform: 
Peak Voltage: 

l.1"5{lp "1 

1*%{}1 {1.6]<\ +"€*,;. ma lsmiu 

'5{}\ {1.l1k\ +*'r, *LA uamalnr 
¥13 X 3.5l~. \ +1U({ 
Software >eleL:£able 
up to 4 per minute 
Front iimc. 1.2§15 +30*'r 
l}Lzratio1z: 50 QQ +706 
K ndcrsiwul: <1 50% 
lfronl Eiitac 
Duraiioli: I 

i nderslzoot: *-'1 30% 
.5(», 50 2 VAN 

l$.0!J8 inf}* 

2f}£,£5 1:29 Cr 

14.-aa 

.a==:.=:=:=: 

Short-circiiit Current: 

Mom; PRO- TELECOM* 
»5i4J;£,'£ }'iE:=z'€{.*n:it §vc=:'1'££IC I0(}0»4 5, I~CC", ("CfTTwzc¢' FT.? 

Voltage Wauffurinz IFIH"lJ{}ps 1*-i *Ill I L L  l'utI {~I*~ 1 

Peak *1Js3}tage: *"w{%\ {=.£>l»_R -re Q 
Peak (.`urtunt: £55 16: 1 4-lf# un. mi uwmlu 

Rupatition ilatuz up in 4 pct ilumllc: 
{}pen~ci1'cuit Tnitagcz l rmlt t`n 1=:: *.H!1~. In l1.?p 

l}a1§*uEiL=¥a' Sitfwt Lu \4{}11» 
} rural l` ac: ~1,.*p- in 6.5L H 

1}Lu'1tI».na: '*5hp'~= Lu _*A~i11~. 

SURGE WAWFORM Mo1-:nroRi:4G 

Lines Mullitoretit '\*I::,=nit(;~rs arc: ¢1LiifJ;na&(;¢11ly 
miiciwd to match f cneratur 
.Ullpll i lg mode 

Opezcircuit 
Vfaltagtéz i 080 I :i'.](}6( 

Short-circuit 
CUFfEI1l 

Attenuation : "0(l:1 +7*o 

Harmful as Ne Inf.; r I £1 f Hg re I 
Mona; PRO-HPOWER 

MODEL PRO- RING* 
Surge Rftzg 'il'I'h1"»5=' ,*.h:=*rANS/ riffs? f 'QL 

Voltage Waveiiwxnz lilflfdb Lhunpml ~,r.=-.i1 u 
Peak Voltage: *;~»£; h.hL\ *-;*+*.» 

Repetition Rate: up in (1 l*+-::1 ruin lb: 
Open-circuit \»'0¥tage:: Rim: Time Lt S ,  in! L 

Shortwzircuit Current: \'p:'!p: *in + ii; I l l  M122 + is.; 
Hi: ha c in: HE." ~:n:la1'L'1I1.~ 

Field Frequency : 
Field Amplitude: 

AC Suurcu: 
Rcsuiuliurml 
Coil Facer* 

Cui! Resistance* 

Pow: 1' Ffxfqzfeffcy l¥4ag11eH<~ Fieici par féf ?%9{5»4 3 
:'\l}H£i"r{ll}HL 

H52 4 %  nr. in [L**§=5» *-.IL I!'~., i li*'r 
nth ("\1 EICIIIII } Lip UP 
HH? Urn m l  uptlulaa1§ n:\£L*i' :up 
swum H.; I:XT 
1u¥*:]I1.1l 

I I  "ilk Ilii it l L n l  

ll.h"1 Et ].lJ{1 

{L{lJ£l 1l.,1\i!11utn 



MODEL PRO-HPULSE MODEL CM-3CD-16 & CM-3CD-32 
Pulse Magnetic Field per IEC ]OW~4~R 

Field Pulse: 8/205.1 a 

Field Amplitude: IUOAIEH 
Resolution: 5 */m 
Coil Factor: 0.65 Lu 1.00 

l 0{JUAhF1, +I (FQ 
>s 

,S@~nlF»auto:naric, stand alone, three~;2Jrase EFT & $/.086 
ACDC naai cnuplef'/decoupbigs 

AC Voltage: 0 to *50/433v off, 50/601 in 
AC Current CM-3CD~16: 16Al'pl ask ccnztilzuous 
AC Cvxnent CM~3CD~32: 32 A/phase rxmtfnuoua 

DC Voltage: loin DC sum. 
DC Current: NJA max. 

EUT Connectors: Suicly Sockets 
MODEL PRO-PQF 

Dips and Inmrrupls pa* SEC 1000-4-If 

Dips.: 78% , 40% 
Interrupts: 0% (short and open; 

Transition Time: le, 51-1 S 

Inrush: Mnumum 25UAmpS (QD 200 
M1 limulrn 5-U{}Amp~'; if 220 
al} Q5OVAC. 50/60}§? 
16 *L max. 
SN ~,igna} ucuurs at cd-.:I*a dip QUO 

mtemip£ transltwlz 

AC Vi}tage: 
AC Current: 

PQF Sync Output: 

12uv, 
mol 

PQP WAV*EFORM MQNITUMNG 

Voltage input Connection: 
Vuftage Attenuation: 

Current Input 
Connection: 

Peak Current: 
Current Attenuation: 

Fixed. Li tO LE 
lOG:1 "1'"5{(" 

Fixed, I ] 

*Ain mum 50(J=\ innish nztu 17{J0;1£* 
"00:l i5"-r 

Mona; CM-SPQF 

AC Voltage: 
AC Current: 

BUT Connectors: 

Eefnf-azfroftzatfc. 3-phase Dip/Izzterrzapf $et@::tor~ 

SU to 250,u53vAc, 5{Jf601-1z; :P 

MA/phdas uuntinuom > * 
Safely Sum*Eets 

MQDEI.. CM--IIOCD 

Data Line Freq: 
Number of Lines: 

Surge Voltage: 
Signal Line Voltage: 
Signal Line Current: 

Clamping: 

Extetvzai, 8-fine cwfpler!dm:of4pler _Br signal IiJa'e. 
Waveforms: Couples uolnbinatlon R125 up of 

§.2/5Upa L1pe1;~L'irLu1t v(}lt¢£iu, 8X20p\ 
\hort-cjrcuii Cl.iiTclliT 
> 10TH}/ with I'S option 
Eight lilac 
-L4k*~/ max. 
ZUUV sdk nut. 

PA mum. 
'Selectable built-in clamps of 20V and 
2"{}V: exuérlmal Ada flout for utlzffr 
clamp Iuvcls 

SYSTEM VOLTAGE 
INTEGRATED EUT MA 

AC Voltage: 
AC Current: 
DC Voltage: 
DC Current: 

Frequency: 
BUT Connectors: 

CONTROL INTERFACE 
Interface: 

SAFETY FEATURES 

90 24U\ it 50/GUH5 

INS COUPI FR/DFCQL 1=~L1;R 
1 1}h¢l'~»L2`, SU 2*{}VAC. 5{H60Ht 
16A max. '" 
1U{l\'t)(- nnan. 
lOA max. 
50/60H.»: 
hefner, British, Schuku 

RSZ32 Fibe; optic 
External Imcriock for uscas 

° Interlock for CCL cnmneclur 
° 3 Werual st )p input 

ENVIRONMENTAL OPERA] LNG CONI>1T¥O\1S 
Temperature: 15- 40 C 

Humidity: IU-Ti0n* IHJI1 co 1def1<,1ng 
Akitucie: be(,*fJ L ;n:iA. 

e 

PHYSICAL 
Height: 
Width: 
Depth: 

Weight: 

22 ram (8 7 in) 
43 4c311 i ¥17.1 in) 
64.8cm (25.5 in) 
"Wig (QS §b§) 

Data Line Freq: 
Number of Lines: 

Surge Voltage: 
Signal Line Voltage: 
Signal Line Current: 

Clamping: 

Map CM-TELCD 
Exrernai coupferfdecnupferfor Tefemsn £r'nes 

Waveforms z Couples 1.2./50ps Cumbinzltiozl and 
10/7"{}0$~l% Teiecf =m we. L-, 

To ¥{}l}LH; without degraéallon 
lip Lu four Ines - one or two pairs of 
baba riced Teiuurnln iincw. 
4.4k*\' Imai. 
QUGV peak max. 
1 Xanax. 
SeifcuMble built in clan p~, of ;{}*~. did 

22,0V: external bit; input for other 
clump ifzvek 

be 

Do. 

Pro- /elrrom arm? Pro Ring' Lan not Ere zr1*5taU.;ri frgnfff F us the 
sélfllf unit. 
The art Sal A( mctirns c:,£rr<=3J.*t and oltrzgr billing is b a d  on the 
nlduu { { * ? / } ? ( {  fo r  (£[££' f {d.  

* 'I 

One Lev, L:]I Rccqrch Canter 
Lowell, Massachusetts M 852 4345 USA 
1 800 753 9855 IcI: 1 9715 275 0800 Fax: I Q73 275 0350 
cmaif: -&e>@ be; t(:k.r;(§3i1 
http://w w w.l<eytuI<.co1n 

A diniaian of Thcflnca Xultek, al Thermo Flecttun wmpang 
Kc.»T*1. r*,* :» un-lfUrd l l c  L tis E EMLP I *s d 11 Adm. la JI' 
'I*€;"1o 'ii :RC : U r  L I Hied no Vollak So C in ii E fl'- dr., 

s L l ) € c l > c 1 1 r ¢ ; v  11 i t  L:Pr1t 1 n l S A  KPS will 4 98 
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The mformatlon on IEC requirements ~- figures and diagrams, tables and data, and test levels - »  are 
accurate as of the date of printing of this manual. However, the ICC and EN documents are subject 
to review and change. The information in this manual is intended as a guideline only. 
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Product Safety Information 

Definition of Safety~related materials 
The lightning flash with arrowhead symbol within an 
equilateral triangle is intended to alert the user of the 
presence of uninsulated dangerous voltages within the 
product enclosures, and of voltages upon output 
connectors, that may be of sufficient magnitude to 
constitute a risk of electric shock to persons. 

The exclamation mark within an equilateral triangle is 
intended to alert the user of the presence of important 
operating and maintenance (servicing) instructions in the 
literature accompanying the product. 

Cautions and Warnings 

n l l l . l . l l l l . l l . l . l l l l l l l l l . l l . l  I I  I I  | I I I  l l l l  I I I I J I I I 1 l l I 1 I I I 1 i l 1 1 1 1 1 1 1 1 1 l  I I  l l l l l l I I I I I  I I l l  l l  l l  l ll I I I  l l l l l l l l  

-CAUTION- 
RISK OF ELECTRIC SHOCK 

DO NOT OPEN 
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-CAUTION- 
RISK OF ELECTRIC SHOCK 

DO NOT OPEN 
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TO REDUCE THE RISK OF SHOCK, DO NOT REMOVE covER 
NO USER SERVICEABLE PARTS INSIDE 

REFER SERVICING TO QUALIFIED SERVICE PERSONNEL 
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Product Safety 
The following safety instructions have been included in compliance with safety standard 
regulations. Please read them carefully. 

o Read Instructions Read all safety and operating instructions before operating the 
instrument. 

0+ 

e 

Retain Instructions 

Heed Warnings nulli» 

Retain all safety and operating instructions for future reference. 

Adhere to all warnings on the instrument and in the operating 
instructions. 

0 

0 

Follow Instructions 

Water and Moisture 

-~ Follow all operating and use instructions. 

Do not use the instrument near water. .qluu. 

0 Carts and Stands -- Use the instrument only with a can or stand that is recommended or 
included as part of the EMCPro system by the manufacturer. 

0 Wall or Ceiling Mounting Do not mount the instrument on a wall or ceiling. 

an Ventilation -- The instrument should be situated so that its location or position does not 
interfere with its proper ventilation. Do not install in a cabinet or in other situations that may 
impede the flow of air through the ventilation openings. 

0 Heat -- The instrument should be situated away from heat sources such as heat registers or 
other instruments which produce heat. 

an Power Sources Connect the instrument only to the type of power source described in the 
operating instructions or as marked on the instilment. 

O Grounding or Polarization -- Take precautions to insure that the grounding of the 
instrument is not defeated. Operate only with a grounded power cord. 

Q Power Cord Protection ~- Place power supply cords so that they are not likely to be walked 
on or pinched by items placed on them or against them. Pay particular attention to cords at 
plugs, convenience receptacles, and the point where they enter and exit the instrument. The 
cordsets used should be the right-angle cordsets supplied with the unit, to prevent damage to 
the cordsets when moving the EMCPro. 

0 Cleaning -- Clean the instrument only as recommended by the manufacturer. 

KeyTek EMCPro System t 
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Q Non--Use Periods -~ Unplug the power cords of the instrument when it will be left unused for 
a long period of time. . . . . . . . . 

ii Lifting and Carrying -- When moving or installing an EMCPro follow the Instructions 
given in the Installation section of this manual. Moving an EMCPro requires two persons. 

s Object and Liquid Entry -~ Take ease that objects do not fall and that liquids are not spilled 
into the enclosure through openings . 

9 Defects and Abnormal Stress --» Whenever it is likely that the normal operation has been 
impaired, make the equipment inoperable and secure it against further operation. Normal 
operation is likely to be impaired if, for example, the instrument: 

0 

U 

a 

0 

Shows visible damage. 

Fails to perform the intended function. 

Has been subject to prolonged storage under unfavorable conditions. 

Has been subjected to severe transport stresses. 

a Damage Requiring Service 
personnel when: 

The instrument should be serviced by qualified service 

el 

Q 

The power supply cord or the plug has been damaged. 

Objects have fallen or liquid has been spilled into the instrument. 

The aestremeet has been exposed se rem. 

l+ The instrument does not appear to operate normally or exhibits a marked change in 
performance. 

e 

0 The instrument has been dropped, or the enclosure has been damaged. 

Sitting or Climbing * m  De not sit or climb upon the instrument or use it as Fi step or ladder. 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I  
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Surge Testing Guidelines 
Q 

an 
DO NOT WORK ALONE. 
Do not use the equipment in conditions other than reasonable laboratory conditions . 
There should be no condensing humidity or water standing on the floor or work surfaces , 
there should not be significant dust or other contamination. 

0 Ensure that NO ONE is touching the equipment under test (EUT) during the test or 
immediately after the test until AC power to the EUT has been turned off. 

Q Ensure that there is a barrier to act as protection in case the equipment under test 
explodes. This may happen due to power-follow after a failure. The barrier should be 
interlocked to prevent surging and to disconnect all AC if the barrier is removed. 

5 

0 

The equipment under test must be surrounded by sufficient insulating material to 
withstand twice the surge voltage. Consider distance to the floor 01' table and walls if air 
is the insulating material. 

Ensure that the proper supply mains voltages are applied to both KeyTek® equipment 
and to the equipment under test, and that the AC branch circuit is capable of supplying 
the current. 

o The ground (protective earth), neutral and phase lines of the AC supply to the equipment 
under test supply must be connected properly. Do not defeat the protective earth 
connection. 

Q The ground (protective earth), neutral and phase lines of the AC supply to the KeyTek 
equipment must be connected properly. Do not defeat the protective earth connection. 

0 When surging a powered EUT, the mains supply to the equipment under test must be 
capable of handling the potential AC fault current (e.g. do not use a UPS to power the 
EUT). 

Q 

0 

o 

e 

Never surge an AC mains line other than through the EUT output connector and the 
EMCPro internal filter or via a CM-3CD, three-phase coupler. 
Use only equipment which is designed to be safe for the test being performed. 
Do not test in a potentially explosive atmosphere (e.g. where there are gas fumes). 
Never use equipment that is operating in a strange manner, or that shows clear indication 
of abuse. 

e If probes are in use, be sure they are differential probes which have no ground connection 
to the surged ground or to the equipment under test. 

1 Power-foilow is a condition where the Surge event causes a low-impedance path which folk mains current may then Bow 
through. One example of this is a gas-tube arrester, which maintains a high impedance until a surge event switches it to a lew- 
impedance state, the how-irnpedatice state is maintained until the mains voltage drops below a critical threshold. Sintiiar effects 
can be seen due to electrical arcs or exploded components. 

I I I  l l  I I  l l l l l l l l l l  
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of The safety socket surge outputs are gold-~plated. To ensure that the connectors will not 
deteriorate over time, always use gold-plated mating connectors. 

Safety Concerns During Surge Testing 
Surge testing is hazardous. The equipment under test (EUT) can ignite, possibly explosively. 
Noxious, toxic and sometimes fatal fumes can be generated by the burning equipment. 
Accumulated gases may ignite explosively (i.e., flashover). 

In an environment where surge testing takes place, it is absolutely crucial that these minimum 
safety precautions be taken: 

0 Surge testing should be performed only by properly trained test personnel who are 
experienced in conducting such tests, or be observed and supervised by such experienced 
personnel. No person subject to heart or neurological conditions should be allowed to 
conduct surge tests, Persons with pacemakers should not be allowed in or near the area 
where testing is conducted. 

an Never leave a procedure or a test setup unattended. 

All personnel working in the area must be shielded with appropriate eye protection, body 
protection and electrical protection. They should not be allowed to work in a direct line 
of a possible explosion of the equipment under test. 

0 The test area should be a clear and unobstructed environment dedicated to such tests. 

e The test area should be equipped with ventilating hoods and blowers to remove gases that 
may be caused by exploding or burning components. 

0 The test area should have nonflammable walls and floors plus shielding to contain 
exploding parts and flames. 

O There must be fire extinguishers certified for use in electrical and chemical fires readily 
available at the test site. DO NOT USE WATER TO EXTINGUISH AN 
ELECTRICAL FIRE. 

9 All flammable materials and debris must be outside the test area, and the area must be 
well marked, preferably by physical barriers, to prevent accidental intervention by non~ 
test personnel while a test is in progress. 

I I F 
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Inappropriate Uses 
The EMCPro must be kept widen the specified environmental limits of the operating 
requirements. This includes not using the EMCPro in condensing humidity. 

The unit must not be operated by wearers of electronic life-support equipment. Personnel 
with pace-~nlakers, heart problems, nervous disorders, and similar problems should not be 
allowed to operate the EMC Pro or be present during ESD testing. 

The ESD probe is capable of giving an unpleasant shock -- it is not intended for use as a 
shock prod, "cattle prod", or as any device designed to shock people or animals . 

There are no User Serviceable parts inside, do not remove covers. 

I I 
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Description 
The EMCPro is an advanced EMC immunity test system developed by KeyTek in response to 
manufacturers' demands for a mid-range, low cost, multi-capability test system. The EMCPro is 
easily configured to meet today's immunity standards required for CE Marling and compliance 
requirements. In addition, EMCPro capabilities go well beyond the required test levels for the 
CE Mark. 

The EMCPro performs compliance level testing requirements for IEC, UL, ANSI, ETSI and 
beyond. The EMCPro allows users to perform compliance testing to the following standards: 

IEC 1000-4-2 
IEC 1000-4-4 
IEC 1000-4-5 

IEC 1000-4-8 

IEC 1000-4-9 
ICC 1000-4-11 
IEC 1000-4-12 

ESD 
EFT 
Combination and Telecom 
Wave Surge 
Power Frequency Magnetic 
Fields 
Pulse Magnetic Fields 
Dips and Intemipts 
100kHz Ring Wave 

UL 864 
ANSI/IEEE C62.41 
EN 50082-1 
EN*50082-2 
CCITT K17, K20, K21 
ETSI 
UL 1449 

Users may operate the EMCPro via KeyTek's easy to use Windows-based PC software, 
CE Ware, or from the front panel. CE Ware provides simble, straight forward. pre~brogx'a.uuu.ed 
test sequences ideal for the novice user, yet is sophisticated 'enough to allow an advanced user to 
develop and save custom test sequences for future testing. 

USers may configure the EMCPro from a single test capability to up to seven capabilities in a 
single unit. When test requirements change, or as standards evolve, upgrading is a simple matter 
of adding appropriate options or accessories offered by KeyTek to their current EMCPf'O. 

One System, One Vendor, One Solution. 

The EMCPro system offers the highest test levels and the widest selection of testing capabilities 
in a low-cos£ complete system solution. 

I I I  I 

KeyTek EMCPro System 



I I I I 

Installation 
Unpacking Instructions 

EMC Pro Assembly 
The EMCPro requires two people for unpacking. Check the packaging materials and follow 
any special unpacldng instructions shipped with your unit. The EMCPro comes fully 
assembled. 

Save all shipping materials (shipping boxes, foam pieces, bags, and special instructions) for 
possible future shipments. The original shipping materials must be used whenever the 
EMCPro is returned for calibration or service. 

Carefully check all shipping materials for accessories which may be packaged with the 
EMCPro. 

Computer Assembly 
Lf your system includes a computer: Unpack the computer and accessories. Verify that the 
voltage settings of the computer and monitor match your mains voltage. 

Handling, Transportation, Storage 
Save all shipping materials (shipping boxes, foam pieces, bags, and special instructions) for 
possible future shipments. 

The EMCPro requires two people for unpacldng. Follow the instructions in the 
INSTALLATION section of this manual and any special instiuctions shipped with the unit. 

Issues related to transportation of EMCPro models are identical to those for installation; the 
weight of the unit requires that two people help in packing and movement. When paeldng the 
unit for transportation the original shipping materials should be used, or new materials of 
equivalent strength and durability. 

An optional transport case PRO-CASE is available for the unit. 

For long storage intervals, unplug the power cords of the instrument and cover the instrument 
to protect from dust and liquid spills . 

I I I I 
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Cabling and Interconnections 
The EMC Pro has two AC Mains cordsets which plug into the rear of the unit. One, the 
Systems Power input, powers the circuitry of the EN'ICPro. The second, the EUT Power 
input, powers the front panel mains connector and the Equipment Under Test. The cordsets 
used should be the right-angle cordsets supplied with the unit to prevent damage to the 
cordsets when moving the EMCPro. 

The FiberCom option connects the EMCPro to an external computer running the EMCPro 
application software under WindowsT* 3.x or Windows-95T". The FiberCom option (CM- 
SW) includes a small module, the FC-11, a short RS-232 cable with a 9-pin D-shell 
connector, and a fiberoptic cable with a duplex modular connector. The RS-232 connector 
connects to your computer. The fiberoptic cable connects to the EMCPro front panel, this 
connector is polarized and can only be inserted in one orientation: with the small tab on the 
connector facing right. Do not force the connector. The FiberColn option derives power from 
the RS-232 port of the computer -»» no external power source is required 

The optional ESD probe connector attaches to the front panel. This connector is polarized 
and can only be inserted in one orientation: align the flat of the connector plug with the flat of 
the front panel opening. Do not force the connector. 

Direct Current Power to EUT 
The EMCPro can accept a Direct Current (DC) power source at the EUT input and provide it 
to the EUT output. When connecting to DC it is important to note the assignment of EUT 
inlet and outlet connectors. 

L1 

L2 

PE 

L2 

PE 

L1 

up. 

EUT Mains Inlet, Panel Wiring 
The IEC Inlet connector is wired, 

Ll top, L2 bottom, PE center. 

EUT Mains Outlet, Panel Wiring 
Regardless of nationality, the outlet is always 

wired, L2 left, Ll right, PE center. 

For DC use L1 and L2 should be used for voltages or voltage and return, the PE connection 
should be used for return only. Note that PE will be connected to chassis during surge 
testing. 

2 Some computers use a low~power RS~232 driver with a reduced drive voltage. If the FiberCom fails to work with a 
computer, an extemai supply should be used {KeyTek par; #02-701 -695-00 (USA) and 62-»050-415-00 (European)]. 
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AUX IN Connector to PQF 

On the rear panel of the EMC Pro are four safety socket outputs for the PQF Aux function. 

L1 
OUT 

PE 

AUX 
IN 

L1 OUT, N, and PE 
These connections are provided to the user, 
for connection of an external transformer or 
Variable-transformer, which may be used to 
derive an AUX IN voltage. 

AUX IN 
The AUX IN connection is wired into the 
PQF circuitry, to allow the user to provide 
an AC voltage other than the standard, 0%, 
40%, or 70% voltages. 

When using the Auxiliary input, note the following: 

U The L1 and N connections provide the EUT Mains voltage as an output. These connections 
are internally protected at 16 amperes by a selfwesetting thermal breaker. 

u L1 and N should not be connected to a source, those terminals are outputs -- not inputs. 

9 The protection for Ll and N is self-resetting, in the event of a fault these outputs will reset 
automatically. These lines should not be connected to circuitry which will become a hazard if 
energized unexpectedly. 

a The AUX IN voltage must be AC, within the range of zero to 318Vac, 50/60Hz. Do not 
connect AUX IN to direct current. 

• The AUX IN may be greater than EUT IN, but may not exceed the EUT IN by more than 
20%. 

0 If AUX IN is derived from a source other than the Ll and N connections provided, the user 
should fuse or protect the AUX IN line for a current less than or equal to the rating of the 
EMCPro -»- 16 aznperes. 

Interlock Connector 
The optional interlock allows the user to connect a remote switch which, when open, removes all 
AC and high-voltage from the EMCPro front panel outlets, and disables the ESD head. 

A spare interlock connector is provided in the accessories let for the EMCPrO. To use this 
connector, wire your cable from the connector TIP and RING contacts, and provide a simple 
switch or contact closure at the other end of the cable. 

I I 
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The interlock operates from an internal, +5V, 20mA, logic level signal. Do not connect the 
interlock to a power source. 
Use a cable with voltage rating of twice the voltage rating of your EUT. 
Route the interlock cable away from the EUT output and the EUT. 
DO NOT connect the interlock within the EUT, or to circuitry tied to the EUT. 
DO NOT use a momentary switch to control the interlock. It is latched, internally, but a 
momentary switch may not be open long enough to activate the latch. 

Stop Test Input Connector 
A coax connector is provided on the front panel to allow remote intemlption of an EMC Pro test. 
This connector is internally connected to a 5 volt reference, if this connection is shorted -»- coax 
center connector to shield -- during a test, the EMCPro will treat this event the same as if the 
STOP button is pressed ~»» halting the present test. If remote logging is enabled, this event will be 
logged as a user interruption of the test. While this connection is shorted, the EMCPro cannot be 
progratnrned and no test can be started. The minimum duration of the short must exceed 0,15 
second. 

CAUTION 
You should not connect a voltage source or generator to the Stop Test Input 
Connector; doing so may damage the EMCPro 

Voltage and Current Monitor Connectors 
Two coax connectors are provided on the front panel to monitor surge voltage and current, or 
mains voltage and current via external equipment (e.g. oscilloscopes or voltmeters). The mode of 
these outputs, and the voltage scaling, changes with the settings of the EMC Pro. 

+1 

CAUTION 
You should not connect a voltage source or generator to the lMon or Vmon 
connectors; doing so may damage the EMCPro 

PQF Synchronization Connector 
A coax connector is provided on the front panel to allow synchronization of external equipment 
(et. oscilloscopes) with the PQF event. This connector will output a 5 volt pulse at the start of a 
PQF event, with the pulse duration equal to the duration of the PQF event. 

CAUTION 
You should not connect a voltage source or generator to the POF Synchronization 
Connector; doing so may damage the EMCPro 

Capacitive Clamp Cable 

A 1 meter long stereo phone plug cable and a 1 meter HN-coaxial cable are provided with the 
CM-CCL, and CM-CCLC options. The coax cable is screwed onto the EMC Pro coax output, 
and to either end of the CM-CCL or cable clamp. The unused coaxial connector on the opposite 

.I 
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end of the cable clamp should be left unterminated, or can be used with an optional, coaxial 
probe to monitor the delivered voltage. 

The CM-CCLC cable clamp includes an interlocked safety cover. By connecting the stereo 
phone plug cable between EMCPro and either end of the cable clamp, the EMC Pro will operate 
only if the cover of the cable clamp is properly seated. The unused interlock jack on the opposite 
end o f  the cable clamp can be used to wire to additional interlock switches. 

I/O and Telecommunication Cables 

The Combination Surge wave and Ring wave can be connected to I/O communication lines 
(unbalanced datelines) using the optional CM-I/OCD coupler and cable. The cable is connected 
between the white and grey safety sockets of the EMC Pro (labeled 1.2/50) and the white and 
gray safety sockets of the CM-I/OCD. 

The optional 10/7001.15 wave can be connected to telecommunication lines (balanced datelines) 
using the optional CM-TELCOM coupler and cable. The cable is connected between the white 
and gray safety sockets of the EMCPro (labeled I 0/700) and the white and gray safety sockets of 
the CM-»TELCOM. 

CM-3CI) Cables -- Connections to Three-phase Mains 

The Combination Surge wave (and optional Ring wave) can be connected to a three-phase mains 
for Surge and EFT testing using the optional CM-3CD coupler and cable. The Surge cable is 
connected between the white and gray safety sockets of the EMCPro (labeled 1.2/50) and the 
white and grey safety sockets of the CM-3CD. The EFT cable is connected between the HN-coax 
connector of the EM CPro and the HN-coax connector of the CM-3CD. 

CAUTlONS 
Do not connect the CM-3CD cables to the Telecom wave (labeled 10x700) safety 
sockets. Do not attempt to run Diagnostic tests or Power Frequency Magnetic 
Field tests or Pulsed Magnetic Field tests while connected to a CM~3CD. 

Damage to the EMCPro may result! 
Disconnect the surge cable from both units when not testing. 

Magnetic Coil Connections 

An EMCPro -to-coil cable is provided with the CM~»HCOIL option. The EMCPro -end of the 
cable is plugged into the front--panel safety sockets, labeled "To H-Coil." The coil end of the 
cable plugs into the sockets on the coil. 

Other Cables 

The EMCPro accessories kit includes safety socket connectors and an interlock connector which 
the user may use to fabricate special test cables. When fabricating cables, always use wire rated 
for twice the peak, pulse voltage present during testing. 

I I F 
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Electrical Supply Requirements 
. . . . . . 

. . 

System Power 
The EMCPro will automatically configure for your AC Mains voltage, choosing one of two 
voltage ranges: 

100 -. 120 Vac, 50/60 Hz 
220 - 240 Vac, 50/60 Hz 

EUT Power 
The EMCPro, EUT power inlet can accept input voltages from 50 -» 240 Vac, 50/60 Hz. 
HOWEVER, the rating of the EMCPro is limited by the EUT mains connector rating, as 
follows: 

PRO-BASE~»USA 
PRO-BASE-BRI 
PRO-BASE-EUR 

ISA, 120 Vac 
13A, 250 Vac 
16A, 250 Van 

The AC power source for the EUT must have adequate capacity for full power-follow3 in the 
event that testing causes an equipment failure. Using a supply without sufficient capacity may 
result in a failure being masked. 

5 

Q 

0 

Acceptable power sources include: 

A dedicated branch circuit. 
The dedicated output of a motor-generator (MG) set. 
The output of a properly installed isolation transformer. 

Use of the EMCPro with Ground~Fault Interrupters (GFI) 
Problems may result when using the EMCPro on AC mains protected by Ground~»Fault 
Interrupters (GFIs). Surging the BUT, with a coupling mode to PE (Li-PE, L2-PE, or 
L1&L2-PE) will cause the GFI to trip, causing an unexpected loss of AC power to the EUT. 

The problem is due to the coupling network mandated by IEC 1000-»4~»-5; this network 
connects the surge generator to the AC mains during the surge pulse, and creates a short pulse 
of mains current in PE, tripping the GFI. This problem only occurs during Surge events with 
a PE coupling mode selected. 

3 Power-foliow is a condition where the Surge event causes a low-impedance path which full mains current may then 
flow through. One example of this is a gas-tube arrester, which maintains a high impedance until a surge event 
switches in to a low-impedance state, the low-impedance state is maintained until the mains voltage drops below a 
critical threshold., Similar effects can be seen due to electrical arcs or exploded components. 
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There are two solutions to this problem: 

The first solution is to power the EUT from a source that does not have a GFI device 
installed. This solution may not be practical in some locations due to building codes or safety 
regulations. 

0 The second solution is to install an isolation transformer between the AC mains and 
EMCPro. The isolation transformer should be rated for at least l 920VA for l 20VAC mains, 
or 3840VA for 220/240VAC mains. The transformer should be wired as diagrammed below. 

Note that L2 - Neutral - is bonded back to PE at the output of the transformer. 

L1 

AC MAINS 

L2- 

L1 

CEMASTER 

L2 

PE 
Proper Connection of an Isolation Transformer 

Note 

AC power source for any 

A ,so ffd-state regulated line source suck as an uninterruptable 
power supply (UPS) or a power frequency amplwer will generally 
not have the instantaneous capacity or fall powenfollow required 
for Surge and PQF testing, and therefore should not be used as the 

equipment being tested. 
I I I  I I  I I  I . 

I I I I I I  I I I I I I I I I I I  I I I I I I I  
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Physical Environment 
EMCPro systems are intended for operation in a laboratory environment, protected from 
excess dust, humidity, and temperature. 

No condensing humidity or standing water on the floor or work surfaces. ' I  
I .  

e No significant dust or other contamination . 

Operating limits 
Temperature: 
Humidity: 
Altitude: 

10 nun 

15 so 40° C 
85%, non-condensing 

8,000 feet max. 

Storage limits 
Temperature: 
Humidity: 
Altitude : 

0 an 60° C 
10 - 90%, non-condensing 
8,000 feet max. 

Note: 
I I  l I  r I I I I  I I 1 I I  I I I  l I I I  l l l l  l l I I I I I  ' I  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  I I I I I 1 l 4 I I I " l l l l l 1 I ' l  l ' 1 l l l 1 I I r l l l I I I l l l l l l l l l l l l l  1 1 1 1 1 1  | 

| I I | I I I  . . . .  ..., .. .. . . . - _ .  - .  
SIHHI I IHHl l l ! ! !n l l l l l _ l l l l l  IlIllil1llllhilh1iihr11-1-1._l.-ll l I I l l lq. lu-nlulul lunu¢.u-lul l l l lnn--an-nun-un-l l l -_-_.-- - - - -u-- . - . . . . . . . . . . . . - . . .».».- . . . . . . . . . - - - . - - . . .  

I I 

If an EMCPro system has been subjected to temperature or humidity outside of the normal 
operating limits, for a period exceeding four hours, place the system in an environment of the 
proper temperature and humidity and allow the system to stabilize in that environment for a 
period of 24 hours, during stabilization, the unit should be unpacked, but not powered nor 
operating n 

. n  

The EMCPro Pro-ESD option may require as much as 48 hours stabilization time if the period 
exceeding the humidity limits exceeds four hours. 

l l l  I I I  I I  l l l  | i l l  1 1 1 1 1  I I  I I  I . r 1 I I I I I  1 I 1 I I I  I 1 1  1 1 1 1  | I I  I *  1 1  I 1 1  I | I l l l l l l  l l l  I t l l l  I I  | -  l l l . l l l l I  I I  I l l  I | 1 1 1 1 1 1  i l l . .  
I I  I | I 
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Test Area Considerations and Site Preparation 
Conduct pulsed EMI testing under sound laboratory conditions. Verify the following: 

e 

O 

Q 

o 

0 

o 

0 

0 

'B 

No condensing humidity or standing water on the floor or work surfaces . 
No significant dust or other contaminants . 
Clear and unobstructed vision. 
Adequate ventilation, including ventilating hoods and blowers to remove gases . 
Nonflamrnable walls and floors. 
Barriers surrounding the EUT to contain exploding parts and flames. 
Appropriate fire extinguishers for electrical and chemical fires. DO NOT USE WATER 
TO EXTINGUISH AN ELECTRICAL FIRE. 
No flammable materials or debris inside the test area. The area must be well marked, 
preferably by physical barriers. 
Keep unauthorized personnel out of the area during testing. 

Allow at least six inches clearance from the wall or other equipment on both sides of the 
instrument for proper air flow. The system must be mounted on a level surface. 
For EFT testing the EMCPro should be mounted on the floor, on the ground reference plane. 
For other testing, the EMCPro may be placed on a table that can support the weight of the 
unit. It may also be placed on a sturdy cart. However, since the unit is heavy, make certain 
that the instrument and cart combination is stable, and cannot be easily tipped - particularly if 
the wheels strike a bump on the floor such as the edge of a rug, a pebble or a small piece of 
hardware. 

Special Considerations for Surge Testing 
Pulsed~»EMI testing is best done in an area cleared of obstructions. Clearly mark the 
boundaries of the area. 

There is the possibility that the surge may flash over to circuits or metal objects not directly 
under test, and that components in the equipment being tested may explode or ignite under 
the stress of the surge test. Whenever possible, enclose the equipment under test within a 
fireproof and explosion-proof barrier having insulation capable of withstanding at least twice 
the maximum surge voltage. 

Never allow direct line-of-site view of components that may explode or ignite. If visual 
observation is required, use a robust transparent barrier of suitable thickness for protection. 
Pulsed~EMI testing should only be carried out by fully trained personnel who are informed of 
the hazards of such testing, and who have full control over all of the test equipment in the 
area. 

The EMC Pro contains orientatiotvsensitive components, and will only perform Surge testing 
when operated in a horizontal position, for accurate, repeatable results the EMCPro should 
be level, and should be used in a location free from vibration. 
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Special Considerations for EFT Testing 

NOTE 

While the possibility of component destruction is less of a 
concern during EFT testing, it should not be ignored. 

| . i l l  I | | I I  I l l l l l  | 1 1 1  l l l l l l  I I I  | 1 1  I I  | 

I I  I 
1 1 1 1 1 1  | I I  ' I  I l l I I  l I I I I I 1 l l I I I  I l l  "1l I I I I I  I I  I I  ' I  I t  I t  I | I l l l l l l l  I I  11 1 1 1 1 1 1  
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EFT testing involves the use of very high frequency pulses. For this reason the testing standards 
specify the use of a ground reference plane in the area where EFT testing is performed. In 
addition, the standards specify the minimum and maximum spacings among the various 
equipment present in the test area. 

l l l l I I  l I I I l l l  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  l l l l l  I l l l l  l l l l  r I I I ' I 1 I I 1 l l  I l l  l I I I I t  | l I I I  l l l l I '  l l l I I I I ' l l l l l l  I i l l  | | ' I I  ' I I  I l l  '| | '  1 1 1 1 1 1  I I , l l  | l l l l l l  I l l l l l l l  l l l l  . I . I 
' u l  1 1 1 1 1 1 1 1 1  -r I ' | " '  II I " I I I  I I ' l l  ' l  I t  I l l  I t  I I  I ' l l  

I I i | | | | 4 | -  | | . | | | | | |  1 l - l i I I I I : l l l l l 1 »  

This device complies with the requirements of the EMC Directive, 
89/336/EEC, as stated in the declaration of Conformity. However, EFT 
test pulses are by nature an interference test and can therefore create a 
possible source of disturbance to other electronic equipment that is not 
intended for test. This device should be used in an environment free of 
other equipment that could be affected by these emissions, or in a shielded 
room. 

H . ~vxf  

l'l°"" 

The floor of the test area is to be covered with copper or aluminum with a minimum thickness of 
inch, which must be bonded to building Protective Eatrth (PE) ggotmd. In addition, the 

cabinet of the EMCPro must be directly tied to the ground reference piece. Provision for a 
mounting bracket is made on the rear and bottom of the EMCPro and the bracket and screws are 
provided. . 

""we,... 

Grounding Bracket 
I 
L 
k 
k 

\ 

1 

c o o "  

in 

Rear View 
EFT Grounding Bracket Location 

I - |  I I  I I I I I I 1 I I I I I I . | . . .  1 1  1 1 - 1  
1 1  1 1  
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GRP 
I Ground Reference Plane 

EFT Connection to Equipment Under Test for Floor~standin,q EUT 

When used with table-top equipment, the equipment should be placed on an insulating table of 
0.8 meters height. 

GRP 
Ground Reference Plane 

EMCPRO 

EUT 

'~. 

0.8m 

EFT Connection to Equipment Under Test for Table-top EUT 

l . l l l l .  

l l l . l l l l l l  1 1 1 1 1 1  I I I I I I I I | | | | 
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Data and signal cables are tested using the EFT Capacitive Coupling Clamp (CM-CCL). When 
performing these tests, the EUT and any auxiliary equipment should be powered from the 
EMCPro EUT output, to provide isolation between the test setup and building power mains. The 
minimum spacing required between the clamp and the equipment in the test area is shown in the 
figure below. 

= ~e»~. cm . . . 
4 .  

EUT 

Distance 
0.5m 

cable <1 m 
>5m 

EMCPRO 

CM-CCL 

Distance 
==*0.5m 

Aux 
Equipment 

GRP 
Ground Reference plane 

Use of . the Capacitive Cable Coupler for EFT Testing 

The EMCPro contains orientation-sensitive components, and will only perform EFT testing 
when operated in a horizontal position; for accurate, repeatable results the EMC Pro should be 
level, and should be used in a location free from vibration. 
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Special Considerations for ESD Testing 
ESD testing involves the use of high-voltage, fast~rising pulses. For this reason the testing 
standards specify the use of a ground reference plane in the area where ESD testing is performed. 

i l l  I I I I I I I  I I  I I  .11 I I '  " IN  I I  III 1111 | l I I I I I I ' I I I ' I  I l l  | :  | | 
| I I l l  1111111111111111 l l . l l l l  | .  I I I  I I  

This device complies with the requirements of the EMC Directive, 
89/336/EEC, as stated in the declaration of Conformity. However, ESD 
test pulses are by nature an interference test and can therefore create a 
possible source of disturbance to other electronic equipment that is not 
intended for test. This device should be used in an environment free of 
other equipment that could be affected by these emissions, or in a shielded 
room. 

I I l ' l  I | I I  I 
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IEC 1000-4-2 requires the use of a ground plane which must be bonded to building Protective 
Earth (PE) ground. The minimum size of the ground plane is 1 m2, the exact size depending on 
the dimensions of the EUT, the ground plane shall extend beyond the EUT by at least 0.5 in on 
all sides. The ground plane shall be sheet copper or aluminum minimum thickness, 
or 0.65 mm minimum thickness if another metal is used. 

of 0.25 mm 

' 

IN: 

.:- h. 

.Ni Al' 

For ESD testing, the EMCPro need not be connected to the ground plane . 

from walls and an y metallic structures. 

5' 
; 
£` 

@> I .  

The EUT shall be positioned at least 1 m 

For table~top equipment, a non-conducting table 0.8 In high is placed on the ground plane. A 
ground plane (HCP) 1.6 m by 0.8 m will be put on the table, and the EUT and any cables shall be 
placed on an insulating support0.5mm thick placed on top of theHCP. The HCP shall connect to 
the ground reference plane with a resistive cable with two, 470,000 ohm resistors, one resistor at 

end of the cable. . each 

1 h 

Special Considerations for Pulsed Magnetic Field and Power-Frequency 
Magnetic Field Testing 
IEC 1000-4-8 and EC 1000-4-9 require the use of a ground plane which must be bonded to 
building Protective Earth (PE) ground. The minimum size of the ground plane is I m2, the exact 
size depending on the dimensions of the EUT; the ground plane shall extend beyond the EUT by 
at least 0.5 m on all sides. The ground plane shall be sheet copper or aluminum of 0.25 mm 
minimum thickness, or 0.65 mm minimum thickness if another metal is used. 

For Magnetic Field testing, the EMCPro need not be connected to the ground plane 

The EUT is placed on the ground reference plane, on an insulating support 0.1 meter thick. 

The coil and EUT shall be positioned at least 1 meter from walls and metallic olzij ects. 

I 
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Introduction 
The features of the EMC Pro are broken into five, major groups: the System Interconnections, the 
Equipment~Under-Test Connections, the Monitoring and Control Connections, the Rear-Panel 
Auxiliary Connections, and the User Interface. 
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EMCPro System Interconnections -- ESI) and Computer Interface 
1 .  

HEERCGM 
g :: . . 1 

ESD OUTPUT 

CO 
QUO 0 O f  

(3 o f  O 

SYSTEM POWER 

I H 
O » 1 ~ 

On the left, bottom side of the EMC Pro 
fz'ont panel are connectors for the 
FilberCorn serial port, the ESD test probe, 
and the power switch for the EMCPro. 
Note that both connectors are polarized. 
On the FiberCom connector the small tab 
on the connector faces right. On the ESD 
probe connector, align the flat of the 
connector plug with the flat of the front 
panel opening. Do not force the 
connectors. 

Connection to the Equipment Under Test 
I I 

I I I 
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EFT 
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The EFT output coax connects to the 
Capacitive Cable Clamp or three~»phase 
coupler. This coax is also used for waveform 
verification. 

The Safety Interlock connector allows the user 
to connect a remote switch which, when open, 
removes all AC and high-voltage from the 
EMCPro front panel outlets, and disables the 
ESD head. 

The Safety socket outputs, at upper right, 
couple 1.2/5011s surge pulses to the magnetic 
coil or communication lines, and can be used 
for component testing. These sockets are also 
used to provide power frequency magnetic 
field output to e. test coil. 

uxmrn us 
{lUfF*"IJT 

HI 

Ln 

WfOLTAE;E 
PRESENT 

The Safety socket outputs, in the middle of the 
EMC Pro, output the 10/700115 telecom were, 
this waveform is available for component 
testing and for coupling to Telecom lines -- it is 
not for use with AC Mains and AC Mains 
eeuplers. 

The Voltage Present LED is lie when the AC 
Mains outlet is energized or when high voltage 
is present 
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EUT OUTPUT 
AIIIDE pawfa 

m EU7 
EFT . SURGE . PHF 

OUTPUT 

EUT pawed 

IN 
£ 0 1  

I 

QL1 

REF BND 

Q 

The EUT Power connector provides AC Mains 
to the Equipment Under Test. 

The BUT Power switch energizes the EUT 
Power connector. 

I I 

For safety, a positive, operator-action is 
required to energize the EUT, i.e. if the 
EUT power switch is ON when the 
EMCPro is first turned on, the switch 
must he toggled OFF and then ON to 
energize the EUT Power connector. 

I I  I l l  l l l l  l l l l l  I I I 

The Reference Ground Connector is a chassis 
connection provided for waveform verification 
of the EFT waveform, it is not used during 
normal testing. 

Interlock Connector 
The optional interlock allows the user to connect a remote switch which, when open, removes 
all AC and high-voltage from the EMCPro front panel outlets, and disables the ESD head. 
This is useful to establish a safety perimeter for protection of personnel. 

. The interlock operates from an internal, +5V, 20mA, logic level signal. Do not connect 
the interlock to a power source. 

a Route the interlock cable away from the EUT output and the EUT. DO NOT connect the 
interlock within the EUT, or to circuitry tied to the EUT. 

. DO NOT use a momentary switch to control the interlock. A momentary switch may not 
be open long enough for the EM CPro firmware to latch the interlock event. 

I I I I I I I I  I t  I I I I I I  I I I 
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Monitoring and Control Connections 

Four coax connectors are provided along the bottom, front of the 
internal monitoring features, and control of tests. 

EMC Pro for access to the 

Stop Test Input Connector 
A coax connector is provided on the front panel to allow remote interruption of an EMC Pro test. 
When the coax center connector is shorted to shield the EMCPro will treat this event the same as 
if the STOP button is pressed -»- halting the present test. If remote logging is enabled, this event 
will be logged as a user interruption of the test. While this connection is shorted, the EMCPrO 
cannot be programmed and no test can be started. The minimum duration of the short must 
exceed 0.15 second. 

This connector is internally connected to a 5 volt reference. You should not connect a voltage 
source or generator to the Stop Test Input Connector, doing so may damage the EMC Pro, 

VMon and Ill/lon -»- Voltage and Current Monitor Connectors 
Two coax connectors are provided on the front panel to monitor surge voltage and current, or 
mains voltage and current via external equipment (et. oscilloscopes or voltmeters). The mode of 
these outputs, and the voltage scaling, changes with the settings of the EMCPrO. 

Vmon 
1 

. : . . :  .. 

non 

Operating Mode Vmon Source Vmon Scale IN/Ion Source Iron-Scale 
Surge, FMF Surge Out I V !  wow So/go Out 

....... ............ 
l w  200A 

Main Mono 

PQF, PFMF, 
ESD 

EUT Mains Out I V !  100V BUT Mains Out I V /  200A 

EFT No output No output No output No output 

I 

The non output has a low impedance of 1 ohm, for reasonable accuracy this output should orly 
be used with measuring instruments with input impedance exceeding 10,000 ohms. 

The VMon output - - »  when measuring surges only -- has an impedance of fifty ohms. Connecting 
this output to an instrument with fifty ohms input impedance will minimize transmission line 
effects, and reduce the voltage scaling by a factor of two. The VMon output -~ when measuring 
EUT Mains -»»~ should not be terminated by fifty ohms, and should only be used with instruments 
with input impedance exceeding 10,000 ohms. 

The typical accuracy of all outputs is 1* 10%. 

Voltage and current monitors are internal to the EMCPro: this is very convenient but results iii 

some lirriitatioris. The voltage monitors are affected by the resistance and inductance of internal 
and external wiring, and by the close proximity to surge discharges exceeding 300 joules of 
energy. 
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o The voltage monitor is a good approximation of the open-circuit waveform, but may show 
distortions when measuring the waveform into an EUT -- or a device -- where low- 
impedances to ground or non~»linear impedance characteristics (MOVs, gastubes, etc.) may 
cause distortion of the monitor waveform. Such distortions are a characteristic of the voltage 
monitor -- the actual surge waveform will not show this distortion. 

The voltage monitor is an approximation of the open-circuit waveform internal to the EMCPro: 
due to resistance and inductance of internal and external wiring, the voltage delivered to the 
EUT may differ. 

O Noise spikes are typical on the rising edge of the voltage monitor waveform. This noise may 
make it difficult to measure rise time. 

These noise spikes are a characteristic of the voltage monitor 
not show this noise. 

the actual surge waveform will 

0 For surge waveform verification, the use of external voltage probes is recommended. 
o The voltage monitor uses high-voltage relays to switch channels, this may cause false 

triggering of oscilloscopes at the beginning of 8. test (before the pulse), after a test, and when 
selecting or deselecting Surge tests from the Main Menu. These effects are caused by relay 
switching, and are not an indication that pulses are being produced. 

C When performing surge tests (1.2/50, 10/700, Ringwave, PMF) the current monitor will read 
zero before and after the surge event. During the surge event, the monitor will be switched to 
the appropriate output (front panel, or EUT AC outlet) and will read the surge current. When 
surging to the EUT AC outlet, the current monitor will read the surge current, superimposed 
on the BUT mains current, this may increase or decrease the peak surge current, by the 
amount of the mains current at the time of the surge. 

The current monitors are less affected by the resistance and inductance of internal and external 
wiring, and give very accurate response. 

CAUTION 
You should not connect a voltage source or generator to the non or Vmon 
connectors; doing so may damage the EMC Pro 

PQF Synchronization Connector 
A coax connector is provided on the front panel to allow synchronization of external equipment 
(et. oscilloscopes) with the PQF event. This connector will output a 5 volt pulse at the start of a 
PQF event, with the pulse duration equal to the duration of the PQF event. 

CAUTION 
You should not connect a voltage source or generator to the PQF Synchronization 
Connector; doing so may damage the EMCPro 

I I I  1 
I I I 
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Rear-Panel Auxiliary Connections 

On the rear panel of the EMC Pro are four safety socket outputs for the PQF Aux function. 

i ; s 

Q 
E 
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I 

L1 
OUT 

J 

l r 
K 
\ / 

" " " " »  o 
.-/J 

I 

PE 

AUX 
IN 

. -  I 
x 

E 
Z 
E 
! 
E I 
I 

I 

L1 OUT, N, and PE 
These connections are provided to the user, 
for connection of an external transformer or 
Variable-transformer, which may be used to 
derive an AUX IN voltage. 

AUX IN 
The AUX IN connection is wired into the 
PQF circuitry, to allow the user to provide 
an AC voltage other than the standard, 0%, 
40%, or 70% voltages. 

When using the Auxillary input, note the following: 

o The L1 and N connection provides the EUT Mains voltage as an output. These connections 
are internally protected at 16 amperes by a self-resetting thermal breaker. 

e L1 and N should not be connected to a source, these terminals are outputs w r -  not inputs, 

O The protection for Ll and N is self-resetting, in the event of a fault these outputs will reset 
automatically. These lines should not be connected to circuitry which will become a hazard if 
energized unexpectedly. 

Q The AUX IN voltage must be AC, win;hin the range of zero to 318Vac:, 50/60Hz. Do not 
connect AUX IN to direct culTent. 

e The AUX IN voltage may exceed the EUT IN, but may not exceed the EUT IN by more than 
20%. 

0 If AUX IN is derived from a source other than the L1 and N connections provided, the user 
should fuse or protect the AUX IN line for a current less than or equal to the rating of the 
EMC Pro -- 16 aznperes. 

I I 
I 1 1  I I I I  1 
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User Interface 
The EMC Pro front panel includes a liquid crystal display with seven function keys, and a 15-key 
keypad to the right of the display. 

-l 

LCD Display LCD Display 

The liquid crystal display 
and seven function keys 
provide quick user input. 
The function keys are 
mapped to the bottom line 
of the display. Pressing a 
function key executes that 
command. 
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Typical commands are 
EXIT (go back one menu), 
RUN, and scroll through 
menu selections. 
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The numeric keypad is used to select menu items and 
enter numeric data into edit fields, The keys are 
defined as follows: 

Othru 9 
+f- 
CE 
ENTER 
if £3 

Enter numeric data or select menu items 
Change polarity 
Clear Entry, erase a numeric field 
Accept the current input or menu item 
Scroll through selection list boxes, and 
increment or decrement numeric fields 

I I I I I I 
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Programming the EMCPro from the Front Panel 
The front panel display shows status and the display and keypad allow convenient programming 
of the EMC Pro via screen menus. Programming is intuitive and easy. There are four basic menu 
types. 

Main Menu 
The Main Menu is the 'top' menu, this is the menu seen after the EMC Pro initializes, and this is 
the menu returned to after exiting all lower menus. The Main Menu allows the user to select the 
test type to perform: Surge, EFT, ESD, etc. A test type is selected either by moving a highlight 
bar down the screen using the arrow function keys, then pressing ENTER, or by pressing the 
number key associated with the test type. For selection l ,  press Of, for selection 10, press 10. 

Uf' 
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V 

OFF 1 
i 

E 
I 

t 
t 

1 
1 : MAIN 1 

1 
,J 

," 

1. 
2. 
3. 
Q .  
5. 

1: I! :::: 
EFT/B 
Surge {l.2/50) 
Power Frequency 
ESD 
PQF 

Iiiiii 1:i::E§EuT 
&. Pulse Magnetic 

vi. Surge (lOx700) 
g. Surge (Ring) 

£/@- Calibration 
v&U. System Setup 

l I 
I E 

I I 
I I 

I I 
I I . . 

E F  
i t  T a 

I 
I 
1 

I 
F 

I 
E L 

The Main Menu shows all possible options, however, you can only select an option if it is 
installed in the EMCPf'o system. Attempting to select en option which is not installed will 
display an error message that the option is not available. 

Test Menu 
After selecting a test type, a Test Menu opens. The Test Menu offers a user-defined option, and 
usually one or more pre-programmed tests to speed setup and testing per European Norms. The 
user-defilaed option gives access and control of every test parameter, this is the roost powerful 
option, and allows engineering and debugging tests of the EUT. The pre-programmed tests are a 
fest way to perform certification testing to European Norms, as most parameters default to the 
proper values and cannot be changed - » -  by locking these parameters the user canbe certain that 
the tests are performed according to the European Norms, and performed the same way every 
time. Many pre-prograrnmed tests perform asequence of tests, for example, at several voltage 
levels, at several mains synchronizations, and in several coupling modes. As with the Main 
Menu, you select a test either by moving a highlighted bar down the screen using the arrow 
function keys, then pressing ENTER, or by pressing the number key associated with the test. 
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Parameter Definition Menu 

0 

C 

s 

After selecting either the User-Defined test option, or a pre-programmed test, a Parameter 
Definition Menu opens. The Parameter Definition Menu has edit fields, for waveform, 
voltage, etc. To change a field you first move the highlight bar to that field, using the function 
keys. After selecting a field there are different editing steps, depending on the type of field. 

List fields have a limited number of specific values. An example is the line synch field 
which can accept "Ll" or "RAND". With a list field selected, the value is changed by 
using the keypad arrow keys to scroll through the options. 
Numeric fields are edited by typing a value at the keypad. The keypad input fills the 
available field from right to left (If the field allows a decimal place, such as "##.##" and 
thus a value between 0 and 99.99, to enter a value of 10, press "l", "O", "O", "0"). Press 
"+/-" after the number to make it negative. Press ENTER or move the highlight bar to 
another field to accept the value, the value must be accepted before a test can be mu. 
Some fields combine Numeric and List fields. When selected, the keypad arrow keys 
change the list portion ( ,RND) and the keypad number keys replace the numeric value. L1 

When all entries have been made and accepted the test can be started by pressing the FE key -- 
the RUN function key. To exit this menu without starting a test, press the F7 key -- the EXIT 
function key. 
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When a pre-programmed test has been selected, many parameters assume default values and 
cannot be changed by the user, these fields cannot be selected or highlighted. The fields for these 
parameters are replaced with an AUTO symbol . 

I I 
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Run Menu 
When a test is running, a RUN Menu is displayed. The RUN Menu shows the test type (Surge, 
EFT, etc.) and the EUT status (EUT ON, EUT OFF) on the top line of the display. The right side 
of the display shows the test parameters you programmed: waveform, voltage, coupling mode, 
line synch, number of tests, and time remaining in this test step (For example, the Surge Run 
Menu will display the test steps * -  or test states -- on the STATUS line of CHARGING, FIRING, 
and WAITING. During each of these states, the time remaining field will count down and display 
the time remaining in that state.). Some tests, such as ESD, will not display time remaining as the 
time remaining depends on how the operator uses the ESD probe. 

The left side of the display shows status, from top to bottom this is; Status (of test: charging, 
morning, etc.), Time (sees remaining in this test, if this test is one of a sequence this is the time 
fer the individual test and net the time for the entire sequence), Test (the present test in a 
sequence, or test n of total tests), and Comm (or communications status: local, remote). 

SURGE : RUN HUT OFF I 
I 

a 
I 

i 
I 

. I 
i 

Charging 
375 
1/90 
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Status: 
Time: 
TESE: 
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In the RUN Menu, the STOP function key -- the Fl key * -  terminates a test immediately and 
returns to the Parameter Definition Menu. The PAUSE function key -- the F3 key --- causes a 
temporary suspension of the test. Once a test has paused, the F3 legend changes to CONT (for 
continue), press the F3 key a second time to resume the test (not all tests can be paused and 
restarted; if critical timing makes this impossible, the system will treat a pause as a stop, and the 
test must be restarted from the beginning). Pause is useful for checking EUT status. 

Selections 7 and 8 of the Main Menu -- Calibration and System Menus -- do not run tests, but 
perform special functions. The Calibration Menu allows calibration of the EMCPro by a 
KeyTek authorized service representative. The System Menu provides troubleshooting and 
diagnostic tools to the user, and provides access to on-tirrie options. 

For more information be the S on the System Menu, TROUBLESHOOTING chapter. 

I I 
I I 
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The Main Menu allows selecting a test type, 
move the highlighted bar using the arrow 
function keys and press ENTER, or press the 
number key associated with the test type. As 
example, press 2 to open the Surge menu. 
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The Test Menu offers predefined tests to 
speed setup and 8 user defined mode for 
control of every parameter. Press 1 to open 
£he user defined menu. 

The EXIT function key moves back one menu 
level. 
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Parameter Definition Menus have edit fields, 
for waveform, voltage, etc. Move the high- 
lighted bar using the function keys to select a 
field. Edit a field by typing in a number, or 
use the keypad arrow keys to scroll through a 
list of options. The RUN function key starts 
the test. 
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The RUN Menu identifies the test and shows 
status. The screen shows test parameters, and 
EUT status (ON,OFF), unit status (charging, 
waiting, firing), test status (time remaining, 
and test I of 90), and communications status 
(Local, Remote). Stop and Pause keys end the 
test or causes a temporary hold. 

Front Panel Screens showing the Initializing: screen and Four Menu Types 
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The Status bar indicates 
the active test menu, 
Surge 

~. 
l 

EUT status shows the front 
panel outlet is ON or OFF 
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Numeric fields are selected by the function keys 
and edited by typing a value at the keypad. 
Press ENTER to accept the value. 

Some fields combine Numeric and 
List fields. When selected, the 
keypad arrow keys change the list 
portion (LE ,FiND) and the keypad 
number keys replace the numeric 
value. 

Editing Functions Within the Parameter Definition Menus_ 
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The left column shows test 
information: 

Status (charging, running, etc.) 
Time (secs Eeft in this test step) 
Comm (local, remote) 
Test (test n of total tests) 

The Status bar indicates 
the active test, Surge, 
and the menu, RUN. 

EUT status shows the front 
pane! outlet is ON or OFF 
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The STOP ~F1~» function 
key halts the test 

. . . . . . . . . . . . . . 

. . . . . 

. . . . . . . . . . . . . . . . . . 

4 The PAUS -F3- function 
key pauses the test. Press 
F3 again to resume 

The right colu n shows pro- 
grammed test parameters: 
waveform, voltage, coupling 
mode, line synch, number of 
tests, and time between tests 
(or length of test). 

l 

Definition of the Run Screen Menu 
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Map of Front Panel Menu Structure 
The next deres pages show the structure of the front panel menus. 
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Programming the EMCPrO from a Personal Computer 
When purchased with the PRO-SW option, the EMC Pro may be programmed and controlled 
from a Personal Computer (PC) running Windows" . 

The PC software gives full access to all the features and capabilities of the EMC Pro, including 
running a single test, waning a pre-defined test sequence, and manning diagnostics. 

In addition, the PC software allows the user to: 

s 

8 

0 

0 

U 

Create tests and easily edit them. 
Chain tests into a test sequence. A test sequence can be constructed from a single test 
type (et. Surge) or can combine test types (e.g. do one Surge test followed by one 
EFT test, etc.). 
Store and recall tests and test sequences to disk. 
Print or file text descriptions of tests and test sequences (for inclusion in reports). 
Log a test -- print or file what tests are executed. 

Full instructions for the software are described in the CE Ware TM section . 
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Running Tests 
STANDARDS OVERVIEW 
The European Union's EMC Directive requires that electronic and electrical products be tested 
for immunity to both man~made and natural phenomena and to insure that products do not emit 
unintentional signals that may interfere with the continued, reliable operation of other products. 

Compliance with the EMC Directive requires that products be tested in accordance with 
European Norms, or ENs, issued by CENELEC. These ENs are not developed by CENELEC but 
are IEC and CISPR standards redesignated as ENs. 

There are three types of EMC Publications : 

0 

0 

o 

Product EMC Standards 
Product Family Standards (including Generic Standards) 
Basic EMC Publications 

Product EMC Standards relate to a particular typo of product, system or 
specific conditions must be considered. Product EMC Standards include: 

installation for which 

0 

0 

Resistance Welding equipment 
Measuring Relays and Protection equipment 

Product Standards have priority over Product Family and Generic Standards, however, where no 
Product Standard or Product Family Standard exists for a particular product, the relevant Generic 
Standard will apply. 

Product Family Standards apply to products of a particular category such as: 

0 

0 

0 

Household appliances and portable tools 
ITE (Information Technology Equipment) 
Audio, video, audiovisual and entertainment lighting control apparatus for 
professional use 

w 

Product Family Standards have priority over Generic Standards, however, where no Product 
Family EMC Standard exists for a particular product family, the relevant Generic Standard will 
apply. 

Generic EMC Standards are a special type of Product Family Standard which apply to products 
operating in a particular environment for which no dedicated Product or Product Family Standard 
exists. They specify a set of essential requirements, test procedures and generalized performance 
criteria applicable to products or systems operating in this environment. 

I I I  I I  .. 
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The Generic EMC Standards include: EN 50082-1, EN 50082-2, EN 50081»1, and EN 50081-2 
which cover immunity and emissions testing for commercial, residential and light industrial 
environments, as well as for industrial environments. 

Basic EMC Publications may be standards or technical reports which, by definition, are NOT 
dedicated to specific product families, products, systems or installations. They may concern: 

0 

e 

0 

o 

a 
0 

B 

Terminology 
Descriptions of electromagnetic phenomena 
Specification of compatibility levels (NOT compliance levels) 
General requirements for the limitation of emissions 
Recommendations for test levels for immunity 
Measurement techniques 
Descriptions and classification of the environment 

Basic EMC Publications include Basic EMC standards such as the IEC 1000-4-~ Series, CISPR 
22, CISPR i i ,  and others. 

TEST REQUIREMENTS 
The Basie EMC Publications (IEC 10004-2, SEC 1000-4-4, etc.) set the waveforms, test 
environment, and measurement techniques. The EMCPro was designed to meet the requirements 
of these publications. 

Test levels are set by the Generic EMC Standards and Product Family Standards. The 
prepregrarnmed tests stored in the EMCPro are designed to rabbet the test levels of: 

I- 

9 

EN 50082--1 
EN 50082-2 

Generic: Immunity, Residential, commercial, and light industrial 
Generic Immunity, Industrial 

WRITING A TEST PROCEDURE AND THE TEST REPORT 
Before starting testing, you should create a test procedure. This should identify which European 
Norms or other test requirements to which you are testing. This should include the test levels, 
polarities, and number of tests. 

Most of the remainder of a test procedure is set by the Basic EMC Publications (IEC 1000-4-2, 
IEC 1000-4-4, etc.) which define the test setup and environmental limits, in detail. 

The test procedure should also describe how the EUT is setup and connected to test equipment 
and ancillary equipment. If the EUT involves software, a description of which software and 
software revisions should be included. 

I I t  
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An important part of both the test procedure and the test report is to establish how the EUT is 
exercised during the test. Most test procedures recommend that the EUT be operated in "the most 
sensitive mode". Preliminary testing will usually be required to determine what the most 
sensitive mode of operation is, which may vary with configuration, software, and operations 
performed. 
Finally, the test procedure should consider what level of disturbances of operation is allowed. 
Ideally the EUT should operate through testing without disturbance, however there may be 
disturbances which are considered acceptable, in that they do not result in damage. As an 
example, the following are four possible levels of system disturbance: 

O Normal performance within specification limits, 

o Temporary degradation or loss of function which is self-recoverable, 

c Temporary degradation or loss of function which requires operator intervention or system 
reset, 

0 Degradation or loss of function which is not recoverable das to damage to equipment or 
components or loss of data. 

In no case is it acceptable that the equipment become dangerous or unsafe as a result of testing. 

The test report should include the test procedure, the test results, and give an explanation of the 
results, as required. For acceptance tests, the test report is a required result of testing. 

The remainder of this section covers the basic EMC publications in detail, explains the 
waveforms and testing requirements, and explains how to use the EMC Pro to meet the 
requirements of the Basie EMC Publications. 

I I I I 

The information on IEC requirements -- figures and diagrams, tables and data, and 
test levels -- are accurate as of the date of printing of this manual. However, the 
EC and EN documents are subject to review and change. The information in this 
manual is intended as a guideline only. 

I I 
I I 
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IEC 1000- é an --- ESD Testing 

What is Electrostatic Discharge (ESD) Testing? 
These tests relate to equipment, systems, sub-»systems, and peripherals which may be involved in 
static electricity discharges (either from persons or adjacent equipment), owing to environmental 
and installation conditions, such as relative low humidity, use of low-conductivity (artificial 
fiber) carpets, vinyl garments, etc. 

Two different types of tests can be performed with the ESD head - Contact or Air. Contact 
discharges are tests in which a sharp metal ESD tip physically touches the EUT. This method is 
regarded as the most repeatable method, and is the only acceptable method for waveform 
verification and calibration, Air discharges are tests in which a rounded ESD tip is quickly thrust 
toward the EUT until an ESD event occurs by "leaping" from the ESD tip to the EUT through the 
air. This method does not yield as repeatable results, but can be used if a contact discharge 
cannot be performed for some reason or another. 

The ESD waveform is characterized by the current in Contact-rnode discharge, as defined in the 
figure and table below: 

I in 

100% 

90% 

l(30Ns) 

¥(60ns) 

10% 

30ns p: 

60ns t 
t=0.7 to 1.0 ns 

Typical ESD Current Waveform 

1 

Level See Voltage Peak Current (_+ 10%) Current (+_30%) at 30nS Current (i30%) at 60nS 
1 2 kV 7.5A 4 2 
2 4 kV 15 A 8 4 
3 6 kV 22.5 A £2 6 
4 8 kV 30 A £6 8 
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Waveform Parameters for ESD Pulse 

General Guidelines for ESD Testing 
Place the aipdi charge or contact-mode output tip into the ESD probe output tip receptacle. 

C 
I 

2 

. "I 

. . I I 

The TPA-2 probe tip is used for air discharge, 
The rounded tip of this probe prevents pre- 
discharge corona (which reduces applied 
voltage) and ensures most consistent results. 
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The TPC-3 probe tip is used for contact 
discharge. The sharp point of this tip will 
penetrate surface oxidation and -- where 
necessary -- paint. 

from 
Connect the ESD probe to the EMCPro using the 8-pin DIN cable. Connect the discharge return 
cable the ESD probe to ground (an indicator on the ESD probe will light if the discharge 
return cable is not connected to the ESD probe). The bargraph indicator on the ESD probe is 
intended as 3. rough guide of the actual test voltage, and can serve in many applications as a pulse 
-- discharge » - -  indicator. The bargraph display is not calibrated, and can be affected by high 
humidity, for precise readings of probe tip voltage or periodic calibrations, KeyTek's DCA-2, 
high-voltage divider should be used. 

The ESD probe can be operated in manual triggering mode -- normal -- or automatic triggering 
mode -- tripod. Normal triggering is intended for handheld applications, in normal mode the 
probe will fire once for each time the probe button is pressed if the repetition is set to one, or fire 
continuously at lpps or 20pps while the 'button is depressed if the repetition is set higher. Tripod 
triggering mode is intended for tripod operation, in this mode the probe will start triggering when 
the probe button is pressed and released and operation continues until either: the test ends, the 
operator ends the test by pressing the STOP -- Fi function --» key, or the probe button is pressed a 
second time. 

For safety, in all modes of operation, the operator must select a program and press run from the 
EMCPro front panel or application software, THEN press the probe button to start the test. 

For Contact discharges the TPC-»3 contact tip should physically touch the EUT. For Air 
discharge the rounded, TPA-2 tip is thrust toward the EUT at a constant rate until an ESD event 
occurs by "leaping" from the ESD tip to the EUT through the air. The probe is then pulled back - 
away from the EUT - in preparation for the next test. Some practice is required to obtain 
consistent results with air discharge. 

Certification testing per European Norms uses lpps for compliance testing. Use 20 pulses per 
second mode for quick scans to determine the most sensitive areas, then switch to 1 pps for 
compliance testing. In 20 pps mode the pu]se-c1eteetion and pulse counting features of the 

I I I I I I l I 
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EMC Pro are disabled wr- after the first pulse event, the ESD probe will free-mn at 20pps whether 
or not there is a discharge. 

ESD Testing Requirements per IEC 1000-4--2 
Testing to [EC 1000-»-2 has the following requirements: 

0 

o 

0 

Q 

0 

0 

o 

Testing takes place in climatic conditions as follows: 
Ambient temperature: 15 "C to 35 OC 
Relative Humidity: 30 % to 60 % 
Atmospheric Pressure: 86 kPa (860 mbar) to 106 kPa (1060 mbar) 

A ground reference plane (GRP) is required. 
The EUT shall be positioned at least l m from walls and any metallic structures. 
Positioning of power and signal cables shall be representative of good installation practice. 

The EUT shall be connected to the grounding system, representative of good installation 
practice, no additional earthing connections are allowed. 
The discharge return cable should, where possible, be placed off the ground reference plane, 
and should not come closer than 0.2 nil to other conductive parts of the test setup. 

Vertical Coupling Planes (VCP) and Horizontal Coupling Planes (HCP) may be used for 
indirect application of the ESD pulse. These planes shall be constructed from the same 
material and thickness as the ground plane, and should be connected to the ground plane by a 
cable with two, 470,000 ohm resistors, one resistor at each end of the cable. 

e For table-top equipment, a new-conducting table 0.8 In high is placed on the ground plane. A 
ground plane (HCP) 1.6 m by 0,8 m will be put on the table, and the EUT and any cables 
shall be placed on an insulating support 0.5mm thick placed on top of the HCP. The HCP 
shall connect to the ground reference plane with a resistive cable as in the previous 
paragraph. 

. 

) 
IEC 1000-~-2 requires the use of a ground plane which must be bonded to building Protective 
Earth (PE ground. The minimum size of the ground plane is I my, the exact size depending on 
the dimensions of the EUT, the ground plane shall extend beyond the EUT by at least 0.5 m on 
all sides. The ground plane shall be sheet copper or aluminum of 0.25 mm minimum thickness, 
or 0.65 mm minimum thickness if another metal is used. 

For Floor-standing EUT the EUT is placed on a non-conducting mat of 0.1 mm minimum 
thickness placed on the ground plane. ESD testing may be direct .--Ur applied to the EUT --- or 
indirect -- applied to the ground plane or to a Venice] plane bonded to the ground plane. 
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Typical position for direct 
application 
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Typical ESD Test Setup for Floostanding EUT 

Typical position for 
indirect application, HCP\` 

CEMASTER 

Typical position for direct 
appiicatiun 

EUT 

0.8m 

E v 

Typical position for 
indirect application, 

VCP 

3 / 

I 
470kohm 
resistors 

I 
GRP 
Ground Reference Plane 

Typical ESD Test Setup for Table-Top EUT 

During testing, the EUT is operated in a normal fashion. Compliance testing is typically 
performed with the EUT continually operating in the most sensitive mode, as determined by 
preliminary testing. 

Pulses are applied to points and surfaces which are accessible to personnel during normal usage. 
The voltage is increased from the minimum to the selected test level, in order to determine the 
threshold of failure (if any). The final test level is set by the product specification and the test 
class. The test is applied with single discharges, as preselected points. At least ten discharges of 
the most sensitive polarity shall be applied, and a rest interval of at least one second is 
recommended (or longer, as required to verify continued operation of the EUT). 

I I I I I I 
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The EMCPre supports 1000-4-2 testing to class 3 in Air--discharge mode and class 2 in contact 
discharge mode. The following table lists the test capabilities of the ESD hardware: 

Class 
-1 

Peak Voltage 
kV 
Contact Air 

1 2 2 
2 4 4 
3 N/A 8 

I 

User»-defined ESD Tests 
The user-defined test option allows individual control of all test parameters required for ESD 
testing, this allows testing at different levels, modes, and repetition rates. The test parameters are: 

ESI) Test Parameter Range/Units 

Voltage . {-8800... -250, -1-250...+8800] V, resolution: 5 V 

lei Air or Contact 
Mode Normal or Tripod 
Repetition Rate Umps, 20Pps] 
Number of Pulses [1 v _ v 999] 

Preprogrammed IEC Standard ESD Test Sequences 
Two preprogrammed test sequences are stored 
standards of IEC 1000-4-2. . 

in the EMCPro for rapid testing to the IEC 

There are two tests mandated by the specifications - a 4 kV contact discharge and an 8 kV air 
discharge. Repetition is set for 1 pps and polarity is set by the user to the most sensitive polarity. 
The user can select mode -- normal or tripod -»~» and the number of pulses. 

The table below shows these two tests: 

I 
I 

| | I I 

Tests 
| 

| 

Voltage, kV 
| 

Number of 
Discharges 

| | 

Repetition, pps 

Contact 4 IO positive, 
10 negative 

I 

Air 8 10 positive, 
10 negative 

I I 
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ESD Waveform Verification 

( L ( ), 
IEC 1000-4-2 requires that the ESD output be verified periodically. Verification requires an ESD 
target KeyTek CTC-3 a target plane KeyTek TP-1 and an oscilloscope of GHz minimum 
bandwidth. The ESD probe with contact-mode tip is placed on a tripod, the EMC Pro set to 
TRIPOD mode, lpps.. 

The rise time, peak amplitude, and amplitude at 30 is and 60 ns should be monitored and 
recorded and checked against the figure and table at the start of this section . 

Performing ESD calibration is not trivial. The high-speed oscilloscope is expensive, the 
extremely fast risetime and higlvbandwidth required by specification can require that a 
dedicated test site be built, with Faraday-shields for the oscilloscope, and EMI damping 
materials on floors and walls to reduce reflections. 

KeyTek offers a calibration service for all equipment, including the ESD probe. Contact 
factory for details. 

I I 
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1 IEC 1000- A Ni -- EFT Testing 
For safety reasons, the precautions taken during EFT testing should be the same as 
for Surge testing -- read and follow the guidelines of the Safety Concerns During 
Surge Testing section. 

It is important that the Equipment Under Test be properly connected -~ read and 
follow the guidelines of the Test Area Considerations and Site Preparation 
section and of the Special Considerations for EFT Testing section, as well as 
the Testing Requirements per IEC 1000-4-4 section which follows. 

What is Electrical Fast Transients (Burst) Testing? 
The electrical fast transient test consists of a burst of fast pulses, coupled into power supply, 
control and signal ports of electrical and electronic: equipment. The significant characteristics of 
the test are very high amplitude, the short rise time, the high repetition rate, and the low energy of 
the transients. 

The test is intended to demonstrate the immunity of electrical and electronic equipment when 
subjected to types of transient disturbances such as these originating from switching transients 
(intemiptioa of unsuppressed inductive leads, relay contact bounce, etc.). 
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General Guidelines for EFT Testing 
The EFT test voltage is referenced to the chassis of the EMC Pro. The EFT waveform is coupled 
into the EUT via the AC Mains and the mains coupler built into the EMCPro, or via signal lines 
(or both). An optional Capacitive Cable Clamp is available fer coupling to signal lines or to 
power lines where the EMC Pro internal coupler cannot be used. 

When applied to the EUT Mains, the EFT voltage is applied between ground -»- the Ground 
Reference Plane (GRP) -- and each of the power supply terminals and between the GRP and the 
protective earth of the EUT. 

Powel ine  -- Mains » -  testing is performed by plugging the EUT into the EMC Pro EUT outlet, 
establishing the EUT in a normal operating mode, and applying the EFF waveform to, first the 
line (Ll), then neutral (L2), then PE. 

Data»line testing starts with the EUT and auxiliary equipment plugged into the EMCPro EUT 
outlet -- to prevent EFT waveforms from contaminating the AC Mains ~~ and couples the EFT 
waveform from the CLAMP outlet to a Capacitive Cable Clamp where the waveform is coupled 
into the signal lines. The Capacitive Cable Clamp should be adjusted to fit snugly about the 
cables to be tested. 

The EMC Pro contains orientation-sensitive components, and will only perform EFT testing 
when operated in a horizontal position, for aocuraie, repeatable results the EMCPro should be 
level, and should be used in a location free from vibration. 

EFT Testing Requirements per IEC 1000-~-. 
Testing to EC 1000-4--4 has the following requirements: 
e 

I 

o 

O 

O 

Testing takes place in climatic conditions as follows: 
Ambient temperature: 15 "C to 35 "C 
Relative Humidity: 25 % to 75 % 
Atmospheric Pressure: 86 kPa (860 unbar) to 106 kPa (1060 mbar) 

A ground reference plane (GRP) is required, and is bonded to building protective earth (PE) 
ground. 
The EUT shall be positioned at least 0.5 in from walls and any metallic structures. 
The EUT shall be connected to the grounding system, representative of good installation 
practice, no additional earthing connections are allowed. 
Positioning of power and signal cables shall be representative of good installation practice, 
EXCEPT: 

The length of signal and power cables shall be l meter or less. 
If the length of signal or power cable exceeds l meter, the excess length shall be 
gathered into a flat coil with a diameter of 0.4 in and situated at a height of 0.1 m 
above the GRP. 

9 

o 

H . .  
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IEC 1000-4-4 requires the use of a ground plane which most be bonded to building Protective 
Earth (PE) ground. The minimum size: of the ground plane is 1 mg, the exact size depending on 
the dimensions of the EUT and EMCPro, the ground plane shall extend beyond the EUT and 
EMCPro by at least 0.1 m on all sides. The ground plane shall be sheet copper or aluminum of 
0.25 rom rniniznurn thickness, or 0.65 mm minimum thickness if another metal is used. 

The cabinet of the EMC Pro must be directly tied to the ground reference plane. Provision for a 
mounting bracket is made on the rear of the EMCPro and the bracket and screws are provided. 

Grounding Bracket 
\ 

x r 

/ 

r 

Rear View 

Location of Grounding Bracket 

For floor mounted equipment., the EUT shall be placed on the GRP and shall be insulated from 
the GRP by an insulating support 0.1 meter i 0.01 meter thick. 

For table-top equipment, the EUT should be placed on a table of height 0.8 meter 33: 0.08 meter 
above the GRP. 

* _ - l  
L 

"m 
\ 

"1. 
h 

h 

'l. 

EUT 

I 
I 
I 

EMCPRO 
GRP 
Ground Reference Plane 

EFT Connection to Equipment Under Test for Floostanding EUT 
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GRP EUT 
Grounds Reference Plane 

EMCPRO 

L 
0.8m 

......-.».___. 

EFT Connection to Equipment Under Test for Table-top EUT 

Data and signal cables are tested using the EFT Capacitive Coupling Clamp (CM-CCL). When 
performing these tests, the EUT and any auxiliary equipment should be powered from the 
EMC Pro EUT output, to provide isolation between the test setup and building power mains. The 
minirriuiri spacing required between the clamp and the equipment in the test area is shown in the 
figure below (Note: if the Auxiliary equipment is not eorisidered part of the EUT, the separation 
distance is 5 meters as shown. If the Auxiliary equipment is considered part of the EUT, the 
separation drops to 1 meter) . 

Distance 
0.5m 

Cable ~=:1 m 
4 

EUT _ . . *  1 
L 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

| 

. M J - U . u  

CM-CCL 

Distance 
1=-0.5m 

EMCPRO 

>5m 

on ux 
Equipment 

I 

GRP 

2 

Ground Reference Plane 

Use of the Capacitive Cable Coupler for EFT Testing 

The voltage test levels to be applied vary with the test class, and are listed below: 

Test Level 
r 

I 

Peak Voltage Frequency Peak Voltage 
1 1 1 1 . . 1 1 

Frequency 
Class l 500V 5kHz 0.25kV 5kHz 
Class 2 1.0kV . 5kHz 0.5kV kHz 
Class 3 2.0kV . 5kHz . 1 .0kV 5kHz 
Class 4 4.0kV 2.5kHz 2.0kV kHz 

| I | I 
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The level used in testing depends on the European Norm (EN) chosen to test against. As 
example, EN50082-1 (for Residential, commercial, and light industry) specifies a test level of 
1000 volts. The EFT voltage is applied for one minute, for each test. 

User Defined EFT Test 
The user-defined test option allows individual control of all test parameters required in EFT 
testing, this allows testing at different levels, modes, and repetition rates. 

On being triggered by pressing the "start" key, a user defined test produces a series of output 
events with the parameters defined below: 

| 

Parameter 
I 

r 

Range Resolution Accuracy 
Voltage -250V -4-QOOV, 250V 4400V IV +/- 10% 
Burst Frequency 2.5 l 00kHz in 0.5kHz steps 0.5kHz +/- 20% 
Output Coupling Clamp, Maids [Mains modes, Ll ,  LE, PE, 

L1&L2, L2&PE, L1&pE, or Ll&L2&PE 
All outputs with respect to Groundplane] 

Test Duration 1...999 seconds 1 second 
.I 

Preprogrammed EFT Test Sequences 
Three preprogrammed test sequences are stored in the EMCPr.-:J fer rapid testing to the SEC 
standards. These test sequences are designed to satisfy the requirements of EN50082--1 and 
EN50082-2. 

I 

Test 
Sequence 

groundpl polarity _ .. 

Peak Frequency 
Voltage 

Port Coupling 
Mode 
Mains only 

Number of Bursts 

Class I 500V 5kHz Mains of Clamp PE to 
are . 

200 ( I  minute) per 

Class 2 Z .0kV 5kHz 
. n  

Mains or Clamp Ll ,  LQ, and PE 
in sequence 

200 (E minute) per 
polarity and coupling 
mode 

Class 3 2.0kV 5kHz Mains or Clamp Li ,  L2, and PE 
in sequence 

200 ( i  minute) per 
polarity and coupling 
mode 

Class 4 4.0kV 2.5kHz Mains or Clamp Ll ,  L2, and P18 
in sequence 

200 ( I  minute) per 
polarity and coupling 
mode 

All tests are run twice: once in each polarity. 
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EFT Waveform Verification 
IEC 1000-4-4 requires that the EFT output be verified periodically. For verification, the output of 
the generator is connected to an oscilloscope through a 50-ohm., high-woltage coaxial attenuator. 
The rise time, duration, and repetition rate of the impulses within one burst should be monitored 
and recorded. The amplitude into 50 ohms is one-»hah" of the programmed voltage, it() %. 

The bandwidth of oscilloscope and attenuator must exceed 400MHz. For digital oscilloscopes a 
sampling rate exceeding 1GSa/s is recommended. The attenuator must have a voltage rating of 
I250V minimum. 

The test setup shown below is usable for Waveform Verification. The BARTH Model 
2237HFNFP attenuators has sufficient voltage and power rating to connect directly to the 
EMC Pro output. The Tektronix5 attenuators drop the voltage to within the range of typical 
oscilloscope inputs. The circuit below provides a total attenuation of 1000; l . 

BARTH model 223? 
HFNFP attenuaier 

(or equivalent) OSCILLOSCOPE 
50-ahm input 

If 
i . - -  
I ". f QD 

EMCPFEO 

RG-142 Coax 
N oonrxeotor to ENC 

E *é i 
.1 5 I .... : I 

5 

E 
I 

RG442 Coax: 
Type HN Con nectars 

Tektronix 'sox sonhm, 
2W attenuator 

{KeyTek 0?11059-02) 

Tektronix so, 50<:.-hm 
2W attenuator 

(KeyTek O11 was-02) 

Recommended Test Setup for Waveform Verification 

CAUTION 
The circuit above is for measurement of the EFT waveform at the HN-coax connector, 
this circuit is not fated for use across the AC Mains outlet. 
Connecting this circuit across the AC Mains with Mains voltage present will result 
in damage of the attenuator. 
If measuring EFT waveform at the AC Mains outlet: Check Thai the EUT switch is of? and 
no AC is applied to the EUT Mains Inlet before connecting the attenuator, make the 
measurement and remove the attenuator immediately. 

4 Barth Electronics, Inc., 1300 Wyoming St., Boulder City, NV 89005 USA 
5 Tektronix, inc., PD. Box IUHOU, Wilsonviile, OR 9707QJWO USA 

I I 
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SURGE Testing 
Surge testing is hezatdous -- read and follow the guidelines of the Safety 
Concerns During Surge Testing section. 

It is important that the Equipment Under Test be properly connected -- read and 
follow the guidelines of the Test Area Considerations and Site Preparation 
section and of the Special Considerations for Surge Testing section . 

What is Surge Testing? 
Surge testing is the application of unidirectional surges £0 the Equipiiient Under Test to riiodel 
those caused in the real world by overvoltages from switching and lightning transients. 

Surges occur on the AC power mains as a result of switching operations in the power grid and 
from nearby lightning strikes, either directly to the power distribution system or to nearby 
ground. Radiated coupling of surges into I/O lines can also occur. 

Electronic products are tested for Surge immunity to insure their continued reliable operation 
subjected to realistic: levels of surge voltages. 

if 

The wavefortrrr used for SEC testing of the AC Mains and I/O lines is the 1.2/50 as open circuit 
voltage (8/20 as short circuit current) combination wave. This waveform is separately 
characterized by the open circuit voltage and short circuit current, 
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The waveform for IEC testing of communication lines (I/O lines) and telecommunication lines is 
the 10/700us waveform, the open circuit voltage and short circuit current for this waveform are 
defined in the figures below. The current waveform has a peak current of 400A at 6000V 
programmed voltage. The current waveform is defined with 40 ohms series impedance, 
requiring the addition of 25 ohms outside of CPro. 
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10/700us Current Waveform per EC 1000 4 5 and CCITT 

In the EMCPro the 10/700us Waveform is an option, this waveform is only available with the 
purchase of the PRO-SURGE-l~TELECOM or PRO-TELECOM option. 

As an alternative, a l 00kHz Ringwave can be substituted for the 10x700us Waveform. Available 
as option, PRO-SURGE+RING or PRO-RING, the Combination Wave allows testing of 
power mains per the SEC standards, and the l 00kHz Ringwave and Combination Waveform 
allows testing to the requirements of IEC 1000-4-12 and ANSI / IEEE C62.4l~l99l. The 
Ringwave risetime is 0,5 vs (10-90%). The Riugwave has two wavefonris available, described 
by their peak, short-circuit current: a 200A peak current Ringwave at 6000V and a 500A peak 
current Ringwave at 6000V. 

V l .  

1130% 

+ 
Rise 0.5us 

+ Wus 

J i  

. u» 

F 
5 

v 
l 00kI-br Ringwave Waveform per IEC 1000-4-12 and ANSI / IEEE C62.41-1991 

General Guidelines for Surge Testing 
Surge testing is very useful to determine if breakdown of components will occur when subjected 
to a high-voltage impulse. Surge testing can be performed on AC or DC power Mains, 
communications lines, and components. 

I I I I t I t  I 
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The EMC Pro includes a built-in coupler which can place combination-vvave of Ringwave surges 
on AC or DC Mains for application to the EUT. The 10/700 is waveform is not available 
through the cottpler - as a Telecommunications waveform, it is only available from the front 
panel. The angle of application onto the AC Mains waveform can be precisely controlled, 
application at 90° and 270° cause the surge to add to the peak line voltage for worst-case voltage, 
application at other angles can be used to find sensitive components -- such as diodes, SCRs, or 
solid-state switches -- which are roost sensitive at the time they turn on or off. 

The EMCPro also has front panel, safety socket connections to apply surges to the magnetic 
field test coil (CM-HCOIL) or for component testing. The CM-I/OCD, and PRO-TELECOM 
optional accessories provide convenient coupling of surges onto data and telecom lines. 

When surging a DC Mains or the EUT with no mains applied, the Line Coupling Phase Angle 
selection must be set to 'RND' -- random - otherwise the test would be unable to synchronize to 
a DC mains and would not run. 

The EMCPro contains orientation-sensitive components, and will only perform Surge testing 
when operated in 3. horizontal position, for accurate, repeatable results, the EMC Pro should be 
level, and should be used in 8. location free from vibration. 

Probing the EUT during Surge testing should be attempted only by experienced test engineers. 
When cozmeciieg probes to the EUT, follow these guidelines: 
i Use balanced differential, high oltage probes rated for the surge voltage (such as the 

.KeyTek PKIOOID probe set). Most oscilloscope probes -are rated for 600Vac or less and 
should NOT be used in Surge testing. 

»q.a--- u . 1 "  .. 

Current should be measured with a non--contact, high-bandwidth current transformer (a 
Peerseeé model l 10 current transformer, or equivalent). 

a Do not connect probe grounds to the EUTI This will create a path for Surge and fault 
currents which can endanger the operator and zest equipment, 

s Do not defeat protective grounding or earthing of the oscilloscope or other test 
instrument. 

s If connecting a voltmeter or other high-impedance test equipment to the EUT, carefully check 
the eoinmon-inode voltage rating of the equipment. This is the voltage rating of both probes 
above the instrument ground. Surge testing will typically exceed the common-mode voltage 
rating of most Mains-powered equipment, and can exceed the rating of battery-powered 

6 Pearson Electronics Inc., 1860 Embarcadero Rd., Palo Alto, CA 94303 USA 
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equipment. Use of an instrument above its common-mode voltage rating may result in 
improper operation or damage. 

INSULATE OR SPACE 
EUT FOR TWICE PEAK 

SURGE VOLTAGE 
APPLIED 

EMCPRO 

HaC8=H-VO;TAGE PROBES WITH NO 
GROUND LEADS 

EUT 

ISOLATE OR DISCONNECT 
ALL g a v e  Co;-NN§CTIONS 

TO EUT 

OSCILLOSCOPE 
wi£h differential inputs 

a 
as -gg;-ppl '. - ';'e-in . . . 

'1k|i1*l- 
. 

' j %  °a@ 

Connection of Probes to the EUT during Sarge Testing 

KeyTek EMCPro System 57 



Surge Testing Requirements per IEC 1000-4-5 
The Basie EMC Standards for Surge define the methods of generating consistently reproducible 
surge voltages for test purposes. They specify generator and coupler/decoupler design and 
performance in sufficient detail to produce correctable results between test sites. These are 
issues which are controlled by the design of the EMC Pro and need not be considered by the 
operator or user. 

While the Basic EMC Standard specifies how to perform Surge testing, the Generic, Product and 
Product Family Standards specify the test levels and pass/fail performance criteria. IEC 1000-4-5 
also includes a climatic specification, as follows: 

0 Testing takes place in climatic conditions as follows: 
Ambient temperature: 15 "C to 35 "C 
Relative Humidity: 10 % to 75 % 
Atmospheric Pressure: 86 kPa (860 mbar) to 106 kPa (1060 mbar) 
Note that other values may be specified in the test specification. The EUT should be 
operated within its intended climatic conditions. 

EMC 

The test level, polarity, and source impedance are set by the European Norms (EN), is a function 
of use and exposure class (See the Class Definition Table and Test Levels Table, below). The 

Pro is capable of testing to Classes 0, l ,  2, 3, 4, and 5 test levels. 

The general test requirements, per SEC 1000-4-5 are as follows: 

Output polarity 

n 

positive 

positive 
per 

Both and negative . . .  . . 

Output (source) impedance For p o e t  supply (AC or DC), line Io line surges: 2 Q 
For power supply (AC or DC), line to earth surges: 12 £2 
For direct coupling to communication lines: 40 Q 

(2 of* 12 Q selected from EMC Pro, and additional, 
external resistance added) 

Number of tests 
..... 

. 

At least five and five negative tests at each test level 
Repetition rate Maximum: 1 surge minute 
Mains Synchronization OO or 1800, 900, and 2700 
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Class definitions 

Class 0 
protected 

parallel. 

Well~protected electrical environment, often within a special room. 
Class l Partly electrical environment. 
Class 2 Electrical environment where the cables are well separated, even at short runs. 
Class 3 Electrical environment where cables in in 
Class 4 

. 

Electrical environment where the interconnections are running as outdoor cables 
along with power cables, and cables are used for both electronic and electric 
circuits. 

Class 5 Electrical environment for electronic equipment connected to tele- 
communication cables and overhead power lines in a non-densely populated 
area. 

Class X Special conditions specified in the product specification. 

Voltage Test Levels vs. Class, Combination wave 

11 

Class 

primary protection. 

Test levels (kV) 
Power supply 
Coupling 
Mode 
(Combination) 

Unbalanced datelines, 
LDB Coupling mode 
(Combination) 

Balanced datelines 
Coupling mode 
(Telecom) 

-1 

SDB, DB" 
Coupling mode 
(Combination) 

-i 

Line 
to 
line 

Line 
10 
earth 

Line to line Line to 
earth 

Line to 
line 

Line to 
earth 

Line to 
line 

Line to 
earth 

0 
l 
2 
3 
4 
5 
x 

NA 
NA 
0.5 
1.0 
2.0 
2) 

3) 

NA 
0.5 
1.0 
2.0 
4.0 
2) 

NA 
NA 
0.5 
l .0 
2.0 
2.0 

3) 

3) 

3) 

NA 
0.5 
1.0 
2.0 
4.0 
4.0 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
0.5 
1.0 

3) 

2.03) 
2.0 
4.03) 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
0.5 
NA 
NA 
NA 

) 1 Limited distance, special configuration. special layout, 10 m to max. 30 m: no test is 
advised at interconnection cables up to 10 no, only class 2 is applicable. 
2) Depends on the class of the local power supply system. 
3) Normally tested with 

Onu- 
uu- SDB 
umm 
-| NA 

Explanation: 
DB 2 

LDB z 

data bus (data line) 
long-distance bus 

short-distance bus 
not applicable 

I I I I I I 

KeyTek EMC Pro System 59 



User Defined Surge Tests 
The User Defined menu allows individual control of all test parameters required in surge testing, 
this allows testing at different levels, modes, and repetition rates. 

A Used defined Surge Test is controlled by a set of test parameters and results in a surge event, or 
number of surge events, whose parameters are defined in the tables below. 

User Defined Surge Test -- 1.2/50us Combination Wave 

Surge Test Parameter Range/Units 

Waveform . Auto, 2, 12 Q Output Impedance (source impedance) 
For Waveform = "Auto": If the Output is MAINS and the Line Coupling is PE, then 
the Output 'iMpedance is ICQ, otherwise the Output Impedance is 2Q. 

Surge Voltage [-6600,.~i-6600] V, resolution: l V 
Output Direct (safety sockets), MAINS (EUT output receptacle) 
Line Coupling For Output = Direct : [N/A] 

Line Coupling Phase For Output = Direct : [not applicable] . . 

For Output = MAINS: [Random, 0.360 °l; resolution: 10 
Random is required when surging a DC Mains, or when surging the EUT outlet with no 
EUT power applied. 

Angle 

interval Between Tests (15,999) s '  resoitttiouz I s 
If a number is entered which is less than the minimum time required to charge the 
circuit to the required Surge Voltage, the time will be replaced with the minimum time. 

Number of Tests {t..9991 .. . . 

When the operator presses the START key, the system will execute the specified 
number of Charge and Surge cycles, the surge will occur automatically every Interval 
Between Tests, preceded by an audible warning. 

I .  
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User Defined Surge Test -- 10/'700us Wave 

Surge Test Parameter Ran getll nits 
Surge Voltage 1-6600.,+6600] V, resolution: l V 
Interval Between Tests (15,999) s, resolution: l S 

If a number is entered which is less than the minimum time required to charge the 
circuit to the required S u r e  Voltage, the time will be replaced with the minimum time. 

Number of Tests [I..999] . 

When the operator presses the START key, the system will execute the specified 
number of Charge and Surge cycles, the surge will occur automatically every Interval 
Between Tests, preceded by an audible warning. 

User Defined Surge Test - 100kHz Ringwave 

Surge Test Parameter Ran ge!u nits 
Waveform QGOA, SOOA 
Surge Voltage {-6600..-250, +250..+66{){}] V, resolution: I V 
Output Direct (safety sockets), MAINS (EUT output receptacle) 
Line Coupling For Output = Direct : [N/A] 

For Output : MAINS: (SIJIEG Hmusarga tow) = IL/Li L a  " in  (LI and at] 
Line Coupling Phase For Output = Direct : [not applicable] 

For Output = MAINS: [Random 0.,36{} °]; resolution: lo 
Random is required when surging a DC Mains, or when surging the EBT outlet with no 
EUT power applied. 

Angle 

Interval Between Tests (15,999) s, resolution: I s 
if a number is entered which is less than the minimum time required to charge the 
circuit to the required Surge Voltage, the time will be replaced with the rniniznurri time. 

Number of Tests [1.999] . 

When the operator presses the START key, the system will execute the specified 
number of Charge and Surge cycles, the surge will occur automatically every interval 
Between Tests, preceded by an audible warning. 
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Preprogrammed IEC Standard Surge Test Sequences 
Each of the preprogrammed tests is a set of sequentially executed tests where most parameter 
values are predefined. Preprogrammed tests are based on the EC Installation Class definitions. 

"Fast" test sequences perform tests to one and only one Class level, while "Full" test sequences 
follow the directions of IEC 1000-4-5, testing to a Class test level and all Classes below that 
level. A "Full" test sequence is required to certify equipment. A "Fast" test sequence allows 
quickly tracking down problems, e.8. if a unit always passes Class l only to fail Class 2, the Fast 
test can test only the Class 2 level. 

After selecting a preprogrammed test you have the options of selecting Line Coupling, and 
Interval between tests. 

To meet the specifications of IEC l 000-»4-5 the Interval between tests should be 60 seconds (the 
default) or greater. Use a larger interval. if needed, to verify operation of the EUT between 
pulses. While you can use a shorter interval to speed pre-qualification testing, note that the surge 
event can cause stress to the EUT, applying surges at too fast a rate may be overly stressful and 
could result in damage to the EUT. The time to complete column in the following table assumes 
the default Interval between tests is used. 

When Line Coupling is set to MAINS, the EMC Pro cycles through each line coupling 
to-L2, L1-to-»PE , and L2-to-PE. 

mode: Ll-  

When surging a DC Mains or the EUT with no mains applied, the Line Coupling Phase Angle 
selection must be set to 'RND' --random -- otherwise the test would be unable to synchronize to 
a DC mains and would not in. 

. . . . . . . 

r I 1 .  
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Preprogrammed Test Sequences -»-» 1.2/50us Combination Wave 

-l 

. 

Test 

Surge Voltage** 

- 

Time to Complete (hrstmin) 

L1»to-»L2 Ll-to-PE & L2-to-PE Direct Coupling Mains Coupling 

Class 2 Fast 500 1000 00:10 0150 

Class 3 Fast 1000 2000 00: 10 01130 

Class 4 Fast 2000 4000 00:10 01:30 

Class 1 Full NT 500 00: 10 el 130 

Class 2 Full 
Step 1 
Step 2 

NT 
500 

500 
1000 

00:30 04130 

Class 3 Full 
Step l 
Step 2 
Step 3 

NT 
500 
1000 

500 
1000 
2000 

00:30 04:30 

Class 4 Full 
Step 1 
Step 2 
Step 3 

500 
1000 
2000 

1000 
2000 
4000 

00:30 04:30 

* not required for Class 1 test (see Class 1 Full test), but i secluded for convenience to aid in preliminary execution of 
Class 2 and Class 3 tests 

- Q -  "N/A" (no line coupling), the Surge Voltage will be the sane as for line to earth coupling 

@ -  
unu- NT no £est 

** for Line Coupling 
(L1/ps and L2/pa) 
Explanation: 

Preprogrammed Test Sequences --» 10/'700us Wave 

Test 
1 , .  | I I  1 . 1 1 1 l - - I . l l 1  I 1 1 1 1 1 1 1  

Surge Voltage 
- I  1 1  111111111111111 I I I I I - I  II I I I  I I - I  1 1  

Level I Fast 509 
Level 2 Fast £000 
Level 3 Fast 2000 
Level 4 Fast 4000 

Preprogrammed Test Sequences -- Ringwave 
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I I 

I 

Test Voltage 
I 

2kv 200A ANSI 
| | | 

2006 
4kv 200A ANS; 4000 
6kv 200A ANSI 6000 
2kv 500A ANSI 2000 

. 4kv 500A ANSI 4000 . 

eke 500A ANSI 6000 
Lev I 200A SEC 500/250 
Levy 200A me 1000/500 
Lev3 200A SEC 2000/1000 
Lev-4 200A IEC 4000/2000 
Levi 500A ICC 500/250 
Lei*2 500A ICC l 000//00 
Levy 500A ICC 2000/1000 
LQV4 500A LEC 4000/2000 

. 1 . 

Ringwave tests perform 5 tests at each: of 2 
polarities, of 4 coupling modes (LI-PE, L2~PE, 
LI ,  L2-PE, L1-LZ) t at line synchs Of 09 90°, 
and 270 SEC test levels are the first figure for 
tests to PE, and the second for L1-L2 

I 
I 
! 
I 
I 

I 
I 
i 
! 

I 

| | I I | 1 1  . , 1 1 1  
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Surge Waveform Verification 
IEC 1000-4-5 requires that the simulator output be verified periodically. High voltage differential 
surge probes are required for verifying the open~eireuit voltage, and a suitable current 
transformer is required for verification of the short-circuit current. A digital or storage 
oscilloscope with 100MHz bandwidth is sufficient for measuring the surge voltage and current 
waveforms and peaks. 

The probes are connected across the lines to be verified (e.g. L1 and L2), the generator is 
programmed to apply a pulse to these lines, and the signal is captured by the oscilloscope. The 
peak value, rise, and duration is measured and calculated and compared to the waveforms at the 
beginning of this section. The tolerance for peak voltage and current is i 10% . 

When measuring current at the EUT outlet, the EUT outlet must be switched off and the EUT 
Mains power cord should be removed from the inlet for safety. When measuring voltage across 
the EUT output, the AC Mains should be switched off and the line synchronization set to 
RANDOM, this simplifies measurements, as the Surge Voltage waveform will not be 
superimposed on the Mains waveform. . 
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IEC 1000-4-1 
POWER-FREQUENCY MAGNETIC FIELD Testing 

What is Power Frequency Magnetic Field (PFMF) Testing? 
Electronic products are often subjected to magnetic fields at AC mains frequencies. These fields 
are frequently produced in the vicinity of power transformers and can cause problems with 
CRT's, Hall effect sensors, and other electronic products having a sensitivity to magnetic fields. 

Electronic Products are tested for immunity to power frequency magnetic fields to insure their 
continued reliable operation when placed in service. 

General Guidelines for PFMF Testing 
The test magnetic field is applied by the immersion method to the EUT, in this method the EUT 
is placed in the center of an induction coil. 

8 The coil is connected to the HCOIL 
top right on the front panel 

1.2/5011s - Ring Output terminals on the EMC Pro - 

The induction coil is characterized by a test volume, and an Induction Coil Factor, the coil factor 
is the ratio between the magnetic field strength generated by an induction coil and the current 
value required to obtain that field strength. For e standard coil, the coil factor is determined by 
the manufacturer of the coil, and Carr be verified by laboratory measurements before canT}/ing out 
the tests. 

The size and shape of the induction coil may vary, but one standard coil is the one~meter square 
coil available from KeyTek as CM-HCOIL. This coil is capable of providing a constant field- 
strength over a volume of 0.6 by 0.6 by 0.5 meter, for EUT larger than this, a larger coil will be 
required. The Coil Factor for this coil is 0.87. 

Since the Equipment Under Test may show sensitivity to the direction of magnetic field, the coil 
or EUT is typically rotated to apply the field in three orthogonal directions. 

The unit of magnetic field measurement is A/m. In free-space, 1 A/m is equivalent to 1.26 micro~ 
Tesla's or 0.0126 Gauss. 

The EMCPro operates as e current-controlled device -- it generates e sinusoidal output current. 
The maximum Magnetic Field Strength available in a test is dependent upon the Induction Coil 
Factor of the Induction Coil, as the Magnetic Field Strength is the product of the Surge Current 
and the Induction Coil Factor. 

The EMC Pro can source 5 amperes, this is sufficient to drive a coil with coil-factor of 0.8. to 4 
A/m. With lesser coil factors, the culTent will increase, and this may cause distortion of the 
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sinusoidal current. When the programmed magnetic field strength, divided by the coil factor, 
exceeds 5 amperes, the current should be checked for indications of distortion. 

The EMCPro is calibrated with the KeyTek supplied coil and cable - use of other coils or cables 
may not be calibrated and may require measurements of the current. 

1 

. . : : : . 2: I'..-iz := . . . . . . . . . . 

Example of the three Orthogonal Axes for Magnetic Field Testing 

PFMF Testing Requirements per IEC 1000~»4-I 
Testing to IEC 1000-4-8 has the following requirements : 
0 

o 

0 

0 

O 

Testing takes place in climatic conditions as follows: 
Ambient temperature: 15 OC to 35 "C 
Relative Humidity: 25 % to 75 % 
Atmospheric Pressure: 86 kPa (860 mbar) to 106 kPa (1060 mbar) 

A ground reference plane (GRP) is required, and is tied to building Protective Earth (PE) 
ground. 
The EUT shall be connected to the grounding system, representative of good installation 
practice. 
Positioning of power and signal cables shall be representative of good installation practice. 
A back-filter, to prevent possible interference with other equipment is optional in IEC 1000- 
4-8, although required in the Pulsed Magnetic Field testing. The 
be used as a mains back~filter if desired, 

EMCPro EUT output may 

IEC 1000-4-8 requires the use of a ground plane which must be bonded to building Protective 
Earth (PE) ground. The minimum size of the ground plane is l mg, the exact size depending on 
the dimensions of the EUT, the ground plane shall extend beyond the EUT by at least 0.5 in on 
all sides. The ground plane shall be sheet copper or aluminum of 0.25 mm minimum thickness, 
or 0.65 mm minimum thickness if another metal is used. 

The EUT is placed on the ground reference plane, on an insulating support 0.1 meter thick. The 
EUT is operated normally and the magnetic field is applied. The coil is rotated twice and the test 
is repeated. 

IEC 1000-4-8 requires that one terminal of the test generator be attached to the ground reference 
plane, the EMCPro does this internally. You should not make an external connection between 
coil and ground reference plane. 

I I  I 
I I 
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User Defined Power Frequency Magnetic Field Test 
The User Defined menu allows individual control of all test parameters required in Power 
Frequency Magnetic Field Immunity Testing, this allows testing at different levels, frequencies, 
and durations. 

A User-defined test is controlled by the parameters in the table below: 

Test Parameter 

. 

Range/Units 
1 

Coil Factor 
. 

0.65...1 . | 

Field Strength 0...4 A/m, in steps of 0.25 Arm 
Line Frequency 50Hz, 60Hz 
Duration 1...9999 seconds 

Preprogrammed IEC Standard PFMF Immunity Test Sequences 
There are no preprogrammed tests for Power Frequency Magnetic Field Immunity Testing. 

PFMF Waveform Verification 
SEC 1000-4-8 requires that the simulator output be verified periodically. This is to ensure that the 
EUT is being tested at the proper test level. Waveform Verification takes place with the same 
setup as for EUT testing, but with the EUT removed. 

Verification required a magnetic-field strength meter. KeyTek offers a magnetic:-field strength 
meter , CM-HMON, for use in Verification. 

The EMC Pro is set for the desired field strength. The magnetic-field strength meter is placed in 
the center of the coil and oriented to achieve a maximum reading. The reading of the field meter 
is compared to the desired field~»strength, and the coil factor adjusted accordingly: lower if the 
measured field strength is too low, higher if the measured field strength is too high. The 
measurement and adjustment may be repeated until the measured field strength is within 
acceptable tolerances of the desired field strength. 

68 
I I I 

KeyTek EM CPro System 



IEC 1000--4-' 
PULSED MAGNETIC FIELD Testing 

is What PULSED MAGNETIC FIELD (PMF) Testing? 
Pulse Magnetic fields are produced as a result of a large current impulse through a conductor. 
An example is lightning current flowing through a grounding conductor at a power sub-station. 
Pulse magnetic fields can also occur in heavy industrial areas where very large currents are 
switched in a manufacturing process. 

0 The coil is connected to the 
top right on the front panel 

HCOIL 1.2/50us - Ring Output terminals on the EMCPro - 

Electronic products are tested for immunity to pulse magnetic fields to insure their continued 
reliable operation when placed in service in a very harsh environment. 

General Guidelines for PMF Testing 
The test magnetic field is applied by the immersion method to the EUT, in this method the EUT 
is placed in the center of an induction coil. 

A test volume and an Induction Coil Factor characterize the induction coil, the coil factor is the 
ratio between the magnetic field strength generated by an induction coil and the current value 
required to obtain that field strength. For standard dimension coil, the coil factor is determined by 
the manufacturer of the coil, and can be verified by laboratory measurements before canoing out 
the tests. 

The EMC Pro operates as a current-controlled device -- it outputs a current pulse. The maximum 
Magnetic Field Strength available in a test is dependent upon the Induction Coil Factor of the 
Induction Coil, as the Magnetic Field Strength is the product of the Surge Current and the 
Induction Coil Factor. 

The size and shape of the induction coil may vary, but one standard coil is the one-meter square 
coil available from KeyTek as CM-HCOIL. This coil is capable of providing a constant field- 
strength over a volume of 0.6 by 0.6 by 0.5 meter; for EUT larger than this, a larger coil will be 
required. The Coil Factor for this coil is 0.87. 

Since the Equipment Under Test may show sensitivity to the direction of magnetic field, the coil 
or EUT is typically rotated to apply the field in three orthogonal directions. 

The unit of magnetic field measurement is A/m. In free-space, 
Tesla's or 0.0126 Gauss. 

IA/m is equivalent to 1.26 micro- 
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The EMC Pro contains orientation-sensitive components, and will only perform Surge testing 
when operated in a horizontal position, for accurate, repeatable results the EMCPro should be 
level, and should be used in a location free from vibration. 

| ~s 

I ~s 

¢ 

5 nln. 

Example of the three Orthogonal Axes for Magnetic Field Testing 

PMF Testing Requirements per IEC 1000-» - 
Testing to EC 1000-4-9 has the following requirements: 
s 

I 

U 

u 

e 

at 

Testing takes place in climatic conditions as follows: 
Ambient temperature: 15 "C to 35 "C 
Relative Humidity: 25 % to 75 % 
Atmospheric Pressure: 86 kPa (860 mbar) to 106 kPa (l060 mbar) 

A ground reference plane (GRP) is required, and is bonded to the building Protective Earth 
(PE) ground. 
The EUT shall be connected to the grounding system, representative of good installation 
practice. 
The coil and EUT shall be positioned at least l meter frorri walls and metallic objects. 
A back-filter is required to prevent possible interference with other equipment. The EMC Pro 
EUT output may be used as a mains back-filter, or a Line~impedance-stabilization-network 
(LISN) :nay be substituted. The user may have to provide additional backfilters for signal and 
communication lines (if any). 
Positioning of power and signal cables shall be representative of good installation practice, 
with the following notes: 

Communication lines shall be maintained at a height of 0.1 meter above the GRP. 
Backfilters on communication lines --~ if used -- shall be at least one meter from the 
EUT. 

O 

Q 

IEC 1000-4-9 requires the use of a ground plane which must be bonded to building Protective 
Earth (PE) ground. The minimum size of the ground plane is I mg, the exact size depending on 
the dimensions of the EUT, the ground plane shall extend beyond the EUT by at least 0.5 in on 
all sides. The ground plane shall be sheet copper or aluminum of 0.25 mm minimum thickness, 
or 0.65 :nm minimum thickness if another metal is used. 

The EUT is placed on the ground reference plane, on an insulating support 0.1 meter thick. The 
EUT cabinet is connected to the ground plane via the EUT earth terminal if any). The EUT is 
operated in a nominal fashion and pulses are applied. The coil is rotated twice and the test is 
repeated. 

( 
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IEC 
plane, the EMCPro does this internal 
coil and ground reference plane. 

l(}00-4-9 requires Thai one terminal of the test generator be attached to the ground reference 
ly. You should not make an external connection between 

PMF User Defined Pulsed Magnetic Field Immunity Test 
The User Defined menu allows individual control of all test parameters required in Pulsed 
Magnetic Field Immunity Testing, this allows testing at different levels, number of pulses, and 
time between tests. 

A User-defined test is controlled by a the parameters in the table below: 

1 

PMP Test Parameter Range/Units 
Coil Factor 

1 

[0.5.. 1 .0], resolution: 0.0 l 
Magnetic Field Strength [.-IIGU..-50,..+ll00] 

The Magnetic Field Strength is dependent upon the Coil Factor selected, as Magnetic 
Field Strength is the product of the Surge Current and the Coil Factor. The above 
range assumes a coil factor of 0.87, the actual Magnetic Field Strength will be less for 
lower coil factors. 

Time Between Tests [15..999 sl; resolution: l S 

The lower limit is dependent on Magnetic Field Strength; its value will be higher at 
higher Magnetic Field Strength, reaching a maximum of 30 s at 800 A/m. Ii a number 
is entered which is less than the rttinirnum time required to charge the circuit to the 
required Surge Voltage, the time will be replaced with the minimum time. 

Number of Tests [ l  999] 
When the operator presses the START key, the system will execute the specified 
number of Charge and Surge cycles, the surge will occur autornaticaliy every Interval 
Between Tests, preceded by an audible warning. 

Preprogrammed IEC Standard Pulsed Magnetic Field Immunity 
Test Sequences 
Each of the preprogrammed tests is a set of sequentially executed tests where most parameter 
values are predefined. Preprogrammed tests are based on the IEC Installation Class definitions. 

There are two pre-stered IEC Standard test sequences, which test to different magnetic field 
strengths. The only adjustment the user can make is to the time between tests. 

Class 3 Test: This 

Class 4 Test: 

Class 5 Test: 

test sets the magnetic: field strength to 100 A/m and programs 5 pulses. 

This test sets the magnetic field strength to 300 A/m and programs 5 pulses. 

This test sets the magnetic field strength to 1000A/m and programs 5 pulses. 

I I 
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PMF Waveform Verification 
ICC 1000-4-9 requires that the simulator output be verified periodically, Io ensure that the EUT 
is being tested at the proper test level. Waveform Verification takes place with the same setup as 
for EUT testing, but with the EUT removed. 

Calibration requires a digital or storage oscilloscope with 100MHz bandwidth, a magnetic-field 
strength meter, and an inductive current probe and time-rrns voltmeter capable of measuring 10 
amperes peak with bandwidth exceeding l 00Hz (the oscilloscope may be substituted for the 
voltmeter). KeyTek offers a magnetic-field strength meter , CM-HMON, for use in Verification. 
A Pearson model 110 current transformer (or equivalent) may be used as the current probe. 

The current probe is placed over one of the coil leads. The EMCPro is set for Power Frequency 
Magnetic Field testing, and programmed for a field strength of three A/rn. The magnetic-field 
strength meter is placed in the center of the coil and oriented to achieve a maximum. This 
reading is recorded. The runs-reading of the current is recorded. The ratio of magnetic field to 
current is calculated and recorded. 

The EMC Pro is set for Pulsed Magnetic Field testing, and programmed for the proper field 
strength specified by the test level. A pulse is programmed and the peak current recorded via the 
oscilloscope. The ratio of rrfiagnetic-»field to current -- calculated in the prior step -- is multiplied 
by the peak current -- measured in this step --- to obtain the actual magnetic field applied during 
test. This result is compared to the test level, and the coil factor adjusted accordirigly: lower if the 
measured field strength is too low, higher if the measured field strength is too high. The 
rrieasttreroent and adjustment may be repeated until the measured field strength is within 
acceptable tolerances of the desired field strength. 

Alternatively, 3. peak reading magnetic field meter of bandwidth greater than lOMH2: r a y  be 
used. In this case the magnetic field may be measured directly (the anent need not be 
measured). 

The current waveform obtained in Pulsed Magnetic Field Testing is identical to that 
obtained in Surge testing. IEC 1000-4-9 refers to the wave as a 6.4/l6uS wave, this is the 
result of a difference in definition of risetimes and duration. Per [EC 1000-4-9, the 
risetime is simply the time from 10% to 90% with no multiplier. The duration is simply 
the time from 50% of rise to 50% of fall. 

I I 

7 Pearson Electronics, Inc., 1860 Embarcadero Rd., Pay) Alto, CA 94303 USA 
I I I n I I I I l 
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IEC 1000-4~»11 
POWER QUALITY FAILURE Testing 

Whati P II Failur PQF Testing? S over Qua 'ty e ( ) 
Dips and interrupts can occur on the AC power mains as a result of a fault in the distribution 
system such as an open circuit breaker or a sudden large load being turned on in the immediate 
vicinity. A power distribution system fault can cause a switch in the distribution grid to open and 
close a number of times, resulting in multiple interrupts to electrical and electronic equipment. 

Electronic products are tested for immunity to dips and interrupts to insure their continued 
reliable operation if subjected to dips and/or interrupts on the AC power mains. 

General Guidelines for PQF Testing 
The EUT is connected to the EUT outlet and powered. The EUT is allowed time to stabilize, and 
then a dip or interrupt is applied to the EUT. The duration and level of the dip is set by the test 
requirements. 

The IEC 1000-4-1 1 sets three levels for PQF test, 70%, 40%, and 0% of mains voltage. KeyTek 
provides two types of zero-percent levels: 

0%(OPEN) -- Represents a local (breaker or fuse) failure, with the AC mains at zero volts 
and in a high impedance state --» open. 

0%(SHORT) -- Represents a remote (power system) faihzre, with the AC mains at zero 
volts and in a low impedance state - -»  short. 

EMC 

In addition to the standard test levels of 0%(open), 0%(short), 40%, and 70%, which are required 
for IEC testing and generated internally by the EMC Pro an AUX input on the rear of the 

Pro allows testing to any level which the user-provides. 

The EMCPrO provides a PQF synchronization signal on the front panel, this connector will 
output a SV pulse at the beginning of a PQF event (there is no pulse for Line Qualification tests). 

I I I I I 
1 1 

KeyTek EM CPro System 73 



Testing Requirements per IEC 1000-4--11 
Testing to IEC 1000-4-1 l has the following requirements: 
O Testing takes place in climatic conditions as follows: 

Ambient temperature: 15 °C to 35 °C 
Relative Humidity: 25 % to 75 % 
Atmospheric Pressure: 86 kPa (860 mbar) to 106 kPa (1060 mbar) 
Or other values of climatic conditions as given in the product specifications. 

IEC 1000-4-1 l requires the generator be capable of supplying peak inrush currents of up to 500A 
for 220V to 240V mains, and up to 250A for 100V to 120V mains. The EMC Pro is designed to 
meet these levels, however -- due to building wiring capabilities -~- the site where the EMC Pro is 
being used may not meet the requirement. 

The peak inrush current should be measured at the test site, using the circuit and method 
described in the Waveform Verification section. 

EMC If the Pro plus test site meets the inrush current requirement (5OOA peak for 220V to 240V 
mains, or 250A for 100V to 120V mains), it is not necessary to measure the EUT peak inrush 
current. 

If the EMC Pro plus test site does not meet the inrush current requirement, the test can still be 
performed as long as the EUT peak inrush current is less than the peak inrush current of the 
EMCPro plus test site. In this case, it is necessary to measure the EUT peak inrush current. The 
circuit and method for measuring EUT peak inrush current is described in the Waveform 
Verification section. 

User Defined PQF Test 
The User Defined menu allows individual control of all test parameters required in PQF Testing, 
this allows testing at different levels, phase angles, number of tests, and time between tests. 

A User-defined test is controlled by a the paramewrs in the table below: 

I I I I  I a l  I I I 
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PQF Test Parameter Rangetilnits 

Test Level . {0% (open circuit), 0% ishert circuit), 49%, 70%, External] 

Test Level is the level of voltage during 3 test, as % of line voltage. The line 
voltage Eevel before and after a test is the Defaiiis/Standby Test Level = 190% 

Starring Angle O [11360] of the line voltage waveform, resolution: 1° 

Starting Phase Angle is the phase angle at which the dip or interruption begins 

Test Duration Units [eye, sec], eye is periods (cycles) of the Mains and sec is time in seconds 

Test Duration 4' -¢ in a If Test Duration Units "eye": [0.I..300{}.0] the periods (cycles) of the line 
voltage waveform 

_- 
unnw If Test Duration Units where s is time in seconds s, "Sec-H: [0.01..60.{}0] 

Test Duration is the duration of the dip or interruption, in either waveform periods 
or seconds 

Time Between'Yests s, . [I{}..999] resolution: I s 

Number of Tests 1i..999} 

Preprogrammed IEC Standard PQF Test Sequences 
Each is made up of a set of sequentially executed tests. The individual tests are similar to user 
defined PQF tests, except that all parameter values are predefined, none are changeable. 

There are five Preprogrammed ICC Standard test sequences: 

Test Sequence Name 

\ .  n -. ... .- 

Test Level Test Duration 
0% Open I 5  s 0% (open circuit) 5.00 s 
0% Short r* 5 s 0% (short 

circuit) 
5.00 s 

40% I' 0.10 s 43% 0.10 s 
70% /' 0.01 s 70% of; S ......................... 

Combination see right 
. ............ ............ . 

O 

a 

a 

.I 

.. .. . . . .. 

Perform one SEC Standard "70%»*'{}.01 s" test sequence 
Perform one SEC Standard "40%/0.10 s" test sequence 
Perform one IEC Standard "0% Short!5 s" test sequence 
Perform one EC Standard "0% Open/5 s" test sequence 

0 

o 

e 

a 

Each sequence has the following, common characteristics: 
Default/Standby Test Level = 100% 
Starting Phase Angle = Oo (and also 180° for Test Duration < 0.02 s) 
Interval Between Tests = 10 s 
Number of Tests = "N/A" 

Each of the IEC Standard test sequences, except "Combination", is performed at the Test Level 
and using the Test Duration defined in the table above, as follows: 
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Q 

0 

0 

O 

0 . 
0 

Start at the Default/Standby Test Level 
Switch to the Test Level at Starting Phase Angle ::: 00, and maintain for Test Duration 
Switch to the Default/Standby Test Level, and maintain for Interval Between Tests 
Switch to the Test Level at Starting Phase Angle m 00, and maintain for Test Duration 
Switch to the Default/Standby Test level, and maintain for Interval Between Tests 
Switch to the Test Level at Starting Phase Angle = 0"*and maintain for Test Duration 
Switch to the Default Standby Test Level 

0 If Test Duration is less than 0.02 s, then, in addition to the above: 
Wait for kiterval Between Tests 
Switch to the Test Level at Starting Phase Angle = 1800, and maintain for Test Duration 
Switch to the Default/Standby Test Level, and maintain for Interval Between Tests 
Switch to the Test Level at Starting Phase Angle = l80°, and maintain for Test Duration 
Switch to the Default/Standby Test Level, and maintain for Interval Between Tests 
Switch to the Test level at Starting Phase Angle = 1800, and maintain for Test Duration 
Switch to the Default/Standby Test Level, and maintain for Interval Between Tests 

0 

0 

o 
0 

0 

w 
Q 

0 

49 

Do not allow a new test sequence to start until Interval Between Tests has elapsed 
End of test sequence 

Other Preprogrammed Test Sequences -- Line Qualification 
See Waveform Verification Section 

I I I  I I I  I I I I r I I I 

76 KeyTek EMC Pro System 



PQF Waveform Verification 
[EC 1000-4~ll requires that the simulator output be verified periodically. For Dip & Interrupt 
test simulators, it is necessary to verify the voltage transition levels, transition times to 100%, 
and the inrush current capability. Most modern oscilloscopes are capable of observing the voltage 
levels and transition times. Transition titles are measured with a 100-ohm, 600-watt load. For 
verifying the inrush current, a bridge rectifier, suitably rated l 700uF capacitor, and appropriate 
current transformer (Pearson model l 10 or equivalents) are required. 

The Line Qualify test sequences meet the IEC 1000-4~l 1: 1994 standard for qualifying the "Test 
generator peak inrush current drive capability". These test sequences require the use of a standard 
line qualification test lead, "an uncharged capacitor whose value is 1700 l.LF in series with a 
suitable rectifier" (from IEC 1000-4-ll: 1994, Clause 6.1.2). The two preprogrammed test 
sequences for verifying the peak inrush drive current capability of the test generator are: 

Line Qualify 900 
Line Qualify 270° 

e 

0 

0 

0 

a 

Common characteristics of the "Line Qualify" test sequences are: 
Default/Standby Test Level 2 0% (open circuit) 
Test Level = 100% 
Test Duration = 10 periods 
Interval Between Tests == 120 S (user selectable) 
Number of Tests : 1 (user selectable) 

And the "Line Qualify" test sequence consists of the following steps: 
Start at Default/Standby Test Level (open circuit) 
Switch to Test Level at the Starting Phase Angle defined by the test sequence name 
Maintain Test Level for Test Duration 
Switch to Default/Standby Test Level (open circuit) 
End test 

WARNING! 
The Line Qualification Load will draw significant current; it should be plugged into 
the EUT outlet only when no voltage is present -- EUT switch OFF. DO NOT plug 
the Line Qualification Load into a live outlet as an arc may result which might 
damage the outlet. 
The charged capacitor requires a time to discharge after each test. The time 
allowed should exceed 7 time constants (seven times valueresistor {in ohms} 
times value-capacitor {in farads}). Failure to allow sufficient time to discharge may 
give invalid readings. Allow the Line Qualification Load to discharge -- EUT switch 
OFF »- before handling. 

8 Pearson Electronics, Inc., 1860 Embarcadero Rd., Palo Alto, CA 94303 USA 
9 The iron output of the EMCPro can be used for this measurmant, 
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TM EMC Pro CE Ware TM 

Overview of the software 
CE Ware is the EMCPrO's PC control software. It provides full access to all the features and 
capabilities available from the EMC Pro front panel, including running a single test and running a 
pre-defined test sequence. 
Note: Version 2.0 (or greater) of Ware is required for use with the CE EMCPro. 

CE In addition, Ware includes a number of useful features. It allows a user to: 

a 
0 

0 

0 

u 

Create tests and easily edit them. 
Chain test sequences together. Multiple test sequences can then combine test types 
(e.g. do one or more Surge tests followed by one or more EFT tests, etc.). 
Store and recall tests and test sequences to disk. 
Log tests-»- print or file a list of the tests which are executed. 
Develop tests off--line, and run in e simulation mode. 

A Help file for the EMC Pro CE Ware is provided with the software which can be opened by 
clicking HelpIContents on the menu bar. lt provides complete operating instructions for the 
program, using the Help file while experimenting with the program is the recororneoded method 
for learning the software. Written instructions provided here are largely duplicated in the Help 
file. 

The CM-SW option, available as a purchased EMC Pro option, includes the CE Ware program. 
It may be used on a Persons] Computer (PC) running either Windows TM 3.1 or Windows95. The 
computer must have at least l 6l\/IB of RAM and a 80486/66MHz or faster processor. Screen 
transitions are slower on 486 processors, thus Pentium computers are recommended. CE Ware 
is designed for an 800x600 display driver. You should select such a driver (or one with greater 
resolution) in your Windows configuration. On a driver with a smaller display, scrolling is 
necessary to see the entire application screen. 

.. 

The CM-SW option includes an RS-232 to optical converter (the FC-1 I), a short RS-232 cable 
with a 9-pin D»shell connector, and a fiber optic cable with a duplex modular connector. The 
RS-232 connector connects to a Com port on your computer. The fiber optic cable connects to 
the EMC Pro front panel, this connector is polarized and can only be inserted in one orientation: 
with the small tab on the connector facing right. Do not force the connector. The FiberCorn 
option derives power from the RS-232 port of the computer -- no external power source is 
required. 

I I 
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Basic Operations 
The following steps will take you through major operating modes of the program and will 
acquaint you with the screens. Refer to the next section for full description of all the controls 
and displays on the screens. These steps can be run in simulation mode or with a EMCPro 
connected. If the EMCPro is connected and powered on, the application will send commands to 
the EMC Pro. 

0 

a 

Start the 

Starting the Program 
EMC Pro by powering it on and pressing a key to move beyond the warning screen. 

Start the CE Ware program by double-»clicking on the ICON in the EMCPro group on 
Windows 3.1, or running the program from the Start menu (PROGRAMS I EMC Pro Software I 
CE Ware) on Windows95. 

if 

I 

Q 

Defining a Test 
Click on one of the New Sequence buttons at the left of the Main Screen to create a new test. 
Select *'User-defined" from the box on the New Sequence Definition screen. The other items 

on that screen are defaults (the same ones as on the EMCPrc~ front panel) and can be left alone or 
changed, as you wish. 

Click "OK" on the Custom Sequence Wizard screen to accept the Wizard defaults. This screen 
allows you to create several tests of the same type quickly. 
e Click "OK" on the Sequence Editor Screen to accept the test sequence. This screen allows you 
to manually edit the order of the tests or the test parameters. 

Back on the Main Screen, you now have one sequence defined and shown in the grid. You can 
return to the Sequence Editor at any time by doublesclicking on the row or row number of the 
sequence you wish to edit. 

On the Menu bar at the top of the screen, select FILE I SAVE if you want to save your test. 

s 

o 

Running a Test 
Click on the RUN button to start the test, The grids on the Run Screen, and the Status Block at 

the lower right, will show the status of the executing tests. 
Hit the ABORT button to return to the Main Screen. After test completion, a notice is 

displayed, and return to the Main Screen is automatic on acknowledgment of the notice. 
Exit the application by choosing FILE I EXIT from the main application menu. 
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Additional Operating Notes 
e Remote mode. While the PC C E  Ware program controls the EMC Pro the normal idle screen 
contains a "Comm: Remote, Status: Idle" indication if no test is running. When a test is active, 
a Run Screen (the same as from front panel control) will be shown on the front panel display. If 
the EXIT button on the front panel is pressed when in "Remote Idle," the EMC Pro will no longer 
be controlled by the PC. This is not recommended. Termination of tests and remote control 
from the Ware menu is preferable. (ESD test operation is a special case, see the next item.) CE 

0 ESD operation. The ESD test function is designed for maximum control at the ESD head. 
EMCPro operation puts the unit in a "Test Run" state, where it will stay until the user hits EXIT 
on the front panel. The same front-panel control is in place when running from CE Ware. Leave 
the ESD run state by hitting EXIT on the front panel when all ESD pulsing is done. You may 
also select ABORT from CE Ware, but this will terminate the entire sequence. 

If your EMC Pro does not have a front panel, the ABORT from CE Ware is the only mechanism 
for stopping an ESD test. For this reason, putting an ESD test in a sequence with other zest types 
is not recommended in that configuration. 

During ESD tests, the user may perform more tests than are defined in the sequence definition, 
for this reason, the CE Ware screen may shew tests executed greater than the total tests, such as 
"140 of 100" pulses. 

s Mouse operations.. If running Windows 3.1 with the "stop-to" option enabled on the mouse 
driver (see the Mouse oliver seieetions on the Windows Conitoi Panel), the mouse eotsor may 
jump when the mouse button is pressed. Tum off "snap-to..." if it is enabled. Not all mouse 
drivers support "snap-to." 

Editing pre-programmed surge tests. Some of the pre-programmed surge tests (pre- 
qualification and Level l )  include voltages which are below the normal limit for surge usea- 
defined tests. These tests will run as pre-programmed tests, but not as user-defined tests. If you 
edit these pre-progifattotmed tests and attempt to me without changing the voltages, CE Ware will 
report errors at each voltage below the normal limit. If these low-voltage, pre-programmed tests 
are edited, be certain to remove or change all the voltages below the 200V limit. 

9 Test timing counts. The test count displayed on the CE Ware screen is a combination of 
values from CE Ware timing and firmware timing. It may sometimes change quickly, faster than 
a normal clock, or lag the front panel count, due to communication delays. The test is being 
executed by the firmware, and the front panel has the most current information for each test. 
Only CE Ware supports user-defined sequences and combinations of sequences, timing 
information is summarized in the Sequence List Status block, as described in other sections of 
the manual. 
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CEMa5ter/EMCPro Differences 

CEWare Support of EMC Pro and CEMaster differences 
The standard test sequences supported on CEMasz'er and EMC Pro are not identical. 
This is largely due to the higher voltages and additional test types of the EMCPro. While 
CEWare version 2.0 supports both products, there are certain incompatibilities when 
using these standard sequences. 

Using CEMaster standard sequences with the EMCPro 

CE 

Most standard sequences created in CEWare for use on the CEMaster can also be used 
on the EMCPro. The exceptions are those containing at least one of the following Surge 
(1.2/50) sequences: 

PreQual A 
PreQuel B 
Class I Fast 
Class I Fall (formerly called Class I Complete) 
Class 2 Full (formerly called Class 2 Complete) 

While neither of the CEMasfer prequalification sequences are available on the EMC Pro, 
the Class I Fast sequence is the same as the EMC Pro sequence Class I Full, and 
therefore a direct substitution can be made. Note, however, that the new suite will not 
run on a Master. Also note that the CEMaster Class I Full and Class 2Fall 
sequences are not the same as these sequences with the sane names on the EMCPro. 

Using EMCPro standard sequences with the CEMaster 

CE 
Many standard sequences created in CEWare for use on the EMC Pro can also be used on 
the Master, The exceptions are those containing at least one of the following 
sequences: 

EFT Class 4 
HP:llse Class 5 
Surge (1.2/50) Class I Full 
Surge (1.2/50) Class 2 Full 
Surge (1.2/50) Class 4 Fast 
Surge (1.2/50) Class 4 Full 
Surge (10/700), all sequences 
Surge (Ring), all sequences 

EMC 

Note that the EMCPro Class I Full and Class 2 Full sequences are not the same as those 
sequences with the same names on the CEA/fasten However the EMC Pro Surge(I.2/50) 
Class I Full sequence is the same as the CEMaster sequence Surge I I .2/50) Class I 
Fast, and therefore a direct substitution can be made. Note, though, that the new suite 
will not run on an Pro, 

I I I I I  
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Changing Program Settings 

Program settings defaults - affecting communications, data logging, and usevdefined messages, 
may be changed from the In eau bar, the setup option. See the Menu, Toolbar, and Status Bar 
section for more detail. 

0 Viewing, editing, and printing test reports outside CE Ware. Test logs may also be 
viewed, edited, and printed using a word processor. The following document format controls are 
appropriate for MicroSof£ Word. Equivalent margin and font selections are likely to be necessary 
from other word processors . 

1. Stan MS Word and select the text log file you wish to print from FILE 

0 OPEN. 

2. Select all of the text in the document 

3. Select FORMAT un FONT 

u 

e 

or 

a 

Select Font = Courier New, MS LineDraw, or Lucida Console 
Select Font Style = Regular 
Select Size = 10 
Select OK 

4, Select FILE - PAGE SETUP 

or 

e 

Q 

or 

s 

Set Margins Left = 0.9" 
Right = 0.9" 
Top = 1.0" 
Bottom = 1.0" 
Select OK 

5. If you wish to Print, select FILE PRINT 

I I I I I I I I I I I | -  I I I I 
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CE Ware in Detail 

Screens and Organization 

CE Ware uses five screens to create, edit, and run tests. The material on the screens is described 
in the following sections. This information is also contained in the Help file. 

Main Screen n i l *  The overview screen, used to create and run tests. 

New Sequence Definition Screen 
or custom (user-defined) tests. 

a l l y .  Used to define a test sequence, selecting pre-programmed 

New Custom Sequence Wizard Screen -~ If a User Defined test sequence is selected, the 
Custom Sequence Wizard will help define the sequence of tests. 

Sequence Editor Screen -»- Used to modify e test sequence. 

Run Screen 

: ' :  Q Q  .mlglél . . . . . . . . . 

Shows Test Status information while tests are running. 
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Main Screen 

The Main Screen is the screen used to create tests, load or save tests, and H111 tests. 

To create a new test, click on one of the seven test buttons, left-center on the screen. To load an 
existing test, click on the Toolbar or Menubar at the top of the screen. To Run a test click on the 
RUN button at the bottom left of the screen. The following sections describe the information 
and the controls on the Main Screen. 

Toolbar 
The toolbar at the top of the screen supports some system-level operations. It is described in 
detail in the section on Menu, Toolbar, and Status Bar, which appear on several screens. 

Test Status Block 
When on the Run Screen, the Test Status Block shows which test is currently executing, and 
shows duration and elapsed times. While displayed on the Main Screen, this block is updated 
when a test sequence is selected or deselected on the Sequence List grid. It is described in detail 
in the section on the Run Screen. 

Test Control Block 
The test control block has control buttons to start, stop, and control tests. 

l RUN The Run button starts the Test. Once the test is running, the Run button 
becomes the Pause button. 

0 PAUSE (Only enabled on Run Screen) 
halt the test. 

Click the Pause button to temporarily 

O RESUME (Only on Run Screen, when in Paused state) 
test. 

Click to resume a paused 

0 

as 

0 

ABORT 
BREAK 

COMMENT 

The Abort button Halts the test. 
The Break button 'breaks' out of loops. 
When you click the Break button, if the Present Sequence Status has a 
repeat count greater than one, it drops to one. Any test presently executing 
continues to completion, but at completion the present test ends. 
If the Sequence List Status has a repeat count greater than one, it drops to 
one. Any test presently executing continues to completion, but at 
completion the present test ends, at completion of all tests in the present 
sequence, the present sequence ends. 
The comment button is only active when logging is set to ON. This 
Comment button allows definition of a user comment while tests are 
running. The comment can then be inserted into the log file at any 
instance the user chooses by selecting the OK button on the continent 
entry window. 

I I I 
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Q AUTO PAUSE/REPEATS Checkboxes 

o 

Enable steps and defined sequence repeats. 
When checked, AUTO PAUSE will enable any pauses defined in the 
Sequence Editor. At each pause the operator must click the OK button on 
a Windows prompt box to continue the test. When un-checked, any pauses 
defined in the Sequence Editor are ignored. When checked, REPEATS 
will allow any repeats defined in the Sequence Editor and in the main 
menu. When an-checked, any repeats are ignored, each test and sequence 
will execute exactly one time. (This is the mechanism for single-stepping, 
used in coordination with the Pause column on the Sequence Editing 
screen.) 

EUT POWER STATUS 
The EUT Power status button shows the EUT status. The EUT power 
may be tamed off from the computer by clicking this button. When off, 
the EUT Power can only be turned on from the EMCPrO, by turning the 
EUT switch ON, or toggling OFF and ON. 

Sequence List Grid 
The Sequence List Grid shows which test sequences have been defined (or leaded with the 
current file). The grid allows editing the sequence during the definition and editing phases. A 
yellow highlighted be identifies the test to be edited when using CUT, COPY, and PASTE. 

a 

Q 

0 

To Edit a Test Sequence: 
Double-click en the gray, numbered, row-header cell to the left of the test you want to 
edit, or anywhere in the row of that test. The Sequence editor will open. 
To Add a Test Sequence to the end of the sequence list: 
Deselect any selected Test Sequences by clicking the button in the upper-left comer of 
the grid. Then, click e test type button. 
To Insert a Test Sequence: 
Click the grey numbered cell to the left of the test you want to insert the new sequence in 
front of. Then select e test type by clicking 3 test type button. 

4 To Delete a Test Sequence: 
Click the gray numbered cell to the left of the test you want to delete. Then click the Cut 
button from the toolbar. 

0 To Move a Test Sequence: 
Click the gray numbered cell to the left of the test you want to move. Click the Cut 
button from the toolbar to remove this test. Click the gray numbered cell to the left of the 
test you want to insert the cut sequence in front of Then click the paste button from the 
toolbar to insert the test. 

I I 
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Test Type Controls 
These 7 buttons at the left of the Main Screen select a test type to create. There are 8 different 
immunity tests available, in accordance with European Norm requirements and the controlling, 
basic EMC immunity standards of: 

IEC 1000-4-2 
IEC 1000-4-~ 
IEC 1000-4-5 
IEC 1000~»4-8 
IEC 1000-4-9 
IEC 1000-4-1 I 
IEC 1000-4-12 

ESD 
EFT 
Combination and Telcom Wave Surge 
Power Frequency Magnetic Field 
Pulse Magnetic Field 
Dip and Intemipt 
l 00kHz RingWave for AC Mains 

The tests available on your system will depend on the options installed in your EMCPrO. If a 
test is not available, the corresponding test button will be grayed out, and cannot be selected. 
The legend on the last button will depend on the surge option installed in the system. 

Repeat Control 
The repeat errol sets how many times the sequence shown in the Sequence List grid will be 
executed. Click this control and enter a number. 

Test Description 
If a test is loaded from a file, the description box will contain the text description filed with the 
test. It a new test is created, enter a description of the test in the description box for inclusion in 
reports and logfiles, and to be saved with the test. 

Too! Bar 
The toolbar holds icons for common tasks, allowing you to select that task with a single mouse- 
click. See the section below on the Menu, Toolbar, and Status Bar. 

0 

0 

0 

File Icons --» The file icons create a new test sequence, load an existing test sequence, or 
save the content test sequence. If you attempt to create a new sequence or load an 
existing sequence, you will be prompted to save any existing work. 

Edit Icons -- The CUT, COPY, and PASTE icons allow you to edit the test sequence grid. 
These icons are also found in the Sequence Editor. 

The Printer icon will print the test sequence. 

Starting .a Run 
When you wish to execute the presently defined sequence list, select the Run button in the Test 
Centro] area. A Windows message box will appear to inform you if you are doing a 
Local/Simulation on. If you are about to do a Remote run (connected to a EMC Pro) no waring 
is given. 

If Logging is enabled, a Run-Time Logging Information screen will appear. In it you will see the 
header information that will appear in the log report(s).This information can be edited. 

I I I It 
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You may edit the 

can make 

60 character log report header line or the 40 character operator name. 
a 60 character field for a description of the equipment under test and a text entry field where you 

any comments regarding the me before you begin. The comment will appear after the 
header on the first page of the log text report. 

There is 

Enter up to 8 characters for the file name for either or both of the 
must be a valid 8 character DOS filename. The 

selected. This log report types 
file paths and extensions are shown for reference 

only and are not editable in this window. 

L u  

iwwuslmumriom RUN I SW vi 10 Sim 'v*'I.!U Seq #1 03 3u1 x»'?.01 Str'~.»*E.ilT 
r 

Company 1' Report Header Line 
IKe5*Tek EEWere!CEW&ST§Fi Compliance Teste: Log Repeili 

Operator 
IFtedrl=:k W. Flintstone 

Equipment Under Test 

Ccrmment 

. / .  .-, 

To:-xt Reports 

Path 

I i . 
I 11r I ' I '  r l \ r  l n -  

| I 1.1 In | | all* g f-"" *_.! 

I. _ - .  1 I I t '  I _ . 1  : L-. L ! 
] E %l J: ; Q I f J r  

: 1 l _ l _ . '  _ - |  1 I L _ - .  

I 

F 

_ _ n . l _ . _ | | - | . - 1 -  

E:-:pmt Hepnrts 

Path 

I 
I 

,_
_

 a 
_

»
. 

._ 

I 
l

l
 

. 2- '  *. Far :- a- Q . 'J r : _  _I 

.. .» 

I 
File Name 
RUFUS 

File Name 
IC£l'¢l£'».STEE 

E 

I '1'*f. J' 
' 1 T * l L'  II 

xtensiun 

Extension 
El- .:p 

.A 

I 

Cancel 
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1 .... 1 _ u ¢ ¢ . u u  
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Run-Time Logging Information Screen 
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nr-n  

Salecl Sequence 

3. | 

PreQz_Ja¥ A 
Pre13ual B 
Class 1 Fast 
Class 2 Fast 
Eta-ss 3 Fast 
EEass 1 Full 
Eiass 2 Full 
Class 3 FuIE 

-c 

_.. 
Select Starting Sequence Defaults 

Waveform §AL:t»:: 2/32 Ohm 

'Voltage 

Phase Réf. ' .-Angie 

resitive] 
egathfe] 

Line Coupling 

i-[P 
[N 

V LE 

IN UGO 

tlegrees 

Humber of Tests 11 
. .» 

. ;~ 

I 

. 

-=: . 

. 

UK Cancel Between Tests DeEay 160 seconds 

New Sequence Dehnitien Screen 

New Sequence Definition Screen 

The New Sequence Definition 
01° the test type buttons from the Main screen). 

Screen is opened when you create a new jest (by clicking en one 

The list box to the left of the screen shows available 
gives 
shown on the 
test sequences 
execution of 
defaults. 

you the most control over the test, 
right 
which the 

side of the screen. The 
EMCPutn:) has stored 

IEC commonly performed by 
Locked defaults will be grayed, and cannot be selected. 

EM CPro manual. 

test 

each test type are described in the 

allowing you 
other options 

and 
sequences 

The User Defined sequences. 
define to all of the 

shown -- which 
Sequence 

vary by test type 

sequence 
Defaults 

1-4.-n are 
available. These sequences 

and 
speed set»-up 

of setting locking 
The standard test sequences for 

many 
and 
the 

To continue, click one of the shown. If the sequences Sequence 
screen are enabled, you can select one or more of the Defaults. Finally, click OK. 

Defaults to the right of the 

J l q .  
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Cancel 

I L  

New Custom Sequence Wizard Screen 

New Custom Sequence Wizard Screen 

The New Custom Sequence Wizard screen 
automatically 

The Screen. 
whenever 
Wizard 

you 
allows 

select a User 
you to create 

creates test quickly 
Defined Sequence in 

lists of one or more 

the 

parameters, 
combinations of these parameters je quickly create a large number of tests. 

Wizard closes and the Sequence Editor opens for fine editing of test parameters. 

sequences. 
the 

The Wizard is run 
New Sequence Definition 

then forms all 
When you click OK, 

To use the Wizard, select one of the radio button options at the bottom left of the screen, or click 
of the combo within any parameter definition box to *aha right screen. The defaults in the boxes 

are those 
then 

you 
click the 

selected from the New 
Insert button the left 

Sequence 
of the 

Definition Screen. Make a 
definition boxes) 

list boxes into the list box. You can 
(to parameter 

change using the 
the list box using the CUT, COPY, and PASTE buttons above the list box. 

radio buttons below the 

parameter 
to 

selection, 
the selection copy 

list box, and edit 
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For click Voltages, and insert 5OOV, and IOOOV, then click Output and example, if you 250V, 
select L1-L2 and L1-PE, when you exit the Wizard, the Wizard will create six tests: 

L1-»L2 at 250V 
L1-L2 at 500V 
Ll-L2 at 1000V 
Li-PE at 250V 
L1-PE at 500V 
Le-FE at 1000V 

to exit the Wizard and open the 
If you want to create a User-Defined test sequence with a single test, simply click the OK button 

Sequence Editor. 

Sequence Editor Screen 

Screen, or by 
editor gives 
execute a 

The Sequence Editor is opened after selecting a test sequence 
double-clicking from the 

control 
an existing test 

from the New Sequence Definition 
test on the Main Screen. The 

fine over what tests are and all performed 
should test with no 

you 
predefined changes, simply 

make any changes in a predefined test, the test will be re-defined as a User Defined test. 
you click on 

options . 
the 

If you 
OK button. 

sequence 
wish to 

If you 

I 
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Sequence Description Grid 

The Sequence Description Grid shows which tests have been defined in a sequence. It supports 
the editing process on the Sequence Editing Screen as well as allowing the data to be changed in 
any individual cell. Basic test editing is allowed on any test in the grid. Text cells can be 
changed by selecting a cell, deleting the current entry, and typing a new one. Cells that support a 
list of legal values have a standard Windows drop-down list controlled by the drop-down button 
at the right of the cell. Open the list and select a new value to change it. Additional editing 
controls that affect more than one cell are also supported and are described in more detail below. 

9 PAUSE or PAUSE AND DISPLAY MESSAGE Control 

The PAUSE column of this grid allows single-stepping or automatic stopping at any test 
in the sequence. Check the box in the row of the test where you wish to pause. (The 
pause will occur before the test executes.) Make sure that the Auto Pause box is checked, 
on the Main Screen, before the test starts. The PAUSE box for all tests in a sequence 
may be set with the technique described in this section for changing an entire column. 

To set or reset the PAUSE box, use a single left button click of the mouse to select the 
PAUSE cell then use single left button elieks £0 set or reset the cheek-'box in the cell. A 
message can be displayed during a PAUSE - see the Message Selection section. 

A yellow highlighted bar identifies the test to be edited when using CUT, COPY, and PASTE, 
which act on entire test rows. 

0 To Delete a Test Sequence 

Click the grey, numbered cell to the left of the test you want to delete. The entire row 
will highlighted. Then click the CUT button from the toolbar. 

0 To Move a Test Sequence 

Click the gray, numbered cell to the left of the test you want to move. Click the CUT 
button above the grid to remove this test. Click the gray numbered cell to the left of the 
test that will follow the moved test. Then click the PASTE button from the toolbar to 
insert the test. 

0 To Copy a Test Step 

Click the gray, numbered box to the left of the test you want to copy; the entire row will 
be highlighted. Click the COPY button. 

I I I I I I I I I 
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G To Paste a Test Step 

After a Cot or Copy operation, click the gray, numbered box to the left of the test you 
want to insert in front of, the entire row will be highlighted. Click the PASTE button. 
NOTE: To select a block of rows, hold the [Shift] key when left-clicking, to select 
multiple single rows, hold [Cntrl] key when left-clicking. 

The Sequence Editor allows several special editing operations in addition to the normal Cut and 
Paste Operations. These operations take place over all or part of a column. This allows you to 
change many tests with a single editing step. 

s To change an entire column 

Click one cell within the column you want to change. Then, click the gray column header 
at the top of the grid. All cells in the column will be highlighted. 

Press ENTER. The cell you highlighted will open for editing. Select a new value and 
press ENTER (if this is a numeric cell, type in a new value and press ENTER, if this is s 
check box, press ENTER to toggle). 

All cells in the column 
value you entered. 

and thus all tests within this sequence -- will take on the new 

u To change all entries in a range within a column 

Click the first eel] in the range within the column you want to change. Then, hold down 
the shift key and click the last cell in the range you want to change. All cells between the 
first and last cells will be highlighted. 

Press ENTER. The last cell you highlighted will open for editing. Select a new value and 
press ENTER (if this is a numeric cell, type in a new value and press ENTER, if this is a 
cheek box, press ENTER to toggle). 

All cells in the range will take on the new value you entered. 

When you change a column, other columns may change as a result. These changes will 
always be *legal* -- that is, the rest will run with the resulting change, and you will not get 
an error. But the changes may not be uniform. Check the other columns to be sure the 
tests will run the way you want them to, 

Keyboard Editing 

The grid can be edited using the keyboard cursor keys, Tab, and ENTER. Press Tab until the 
grid is selected -- the highlighted cell within the grid will have a dotted selection-bex drawn 
inside it. Use the cursor keys to select a cell to edit. Press ENTER to open the cell. If the cell is 
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a drop-down box, use the cursors to select an option. If the cell is numeric, type in a new value. 
Press ENTER to accept the change. 

Message Selection Grid 

To assign a message to be displayed during a run-time pause, double~click the left mouse button 
era the desired PAUSE cell. This will bring up the Message Selection window where a single 80- 
character message may be selected from 200 available messages, See message editor section on 
adding or modifying messages. 

Go 'to... 

It 
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1? EM E39 'Jertlcal Coupling Plane Test, mount CM-ESD on '*~.»'CP»1 now. Use TIC-Th* 
18 CM-ESD Ho:lzor1taI Coupling Plane Test, mount CHESS on HEP-1 now Use TPCJA V 

in: Cancel TE] SELECT A MESSAGE: Click on the massage number then the OK button. 
TO SELECT NO MESSAGE: Click on the upper elk come: of the grid, than the BK button. 

Message Selection Screen 

Use the right scroll bar to scroll through the 200 messages or enter a specific message number in 
the Go To. .. edit box then click th Go To. .. button. 

Select the desired message by clicking on the message number button to the right of the 
message. then click OK. 

IT Go To Q Q  

u 

1 
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11= 

» 

EM ESE Contact Mode Test connect TIC-Ui nrww 
15 CM-ESD Al:-Dlsrzharge Test, last :Isa time, rsarmect TPA-1 now 
16 CM-ESD Alf-Dlschargelfest, lEt=:omplanl, corlnect 7PA-2 now. v 

Of( Cancel TO SELECT A MESSAGE: Click on the message number then the OK button. 
TO SELECT NO MESSAGE: Click on the upper left coma: of the grid, then: the UK button. 

Message Selection Screen, with message selected 
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I I 

When OK is selected, 
in the PAUSE cell of the Sequence Editor Grid. 

the Message Selection Window closes, and the message number is pasted 
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bring Message 
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Deselect the message by clicking on the upper left comer button on the Message Selection grid, 
then click OK. 

NOTE: The Message Selection grid does allow editing of message text but does not allow Cut, 
Copy and Paste operations. 
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The Run Screen 
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The Run Screen 

The Run Screen is displayed while tests are executing. A Present Sequence grid control is added 
to the screen, along with the Sequence List grid control. Together they describe the current set 
of tests being run. 

Sequence List Grid 

set 
This list of sequences is the same as shown on the Main Screen, and shows the presently defined 

of test sequences. A yellow highlighted bar indicates the test sequence that is presently 
executing. 
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Present Sequence Grid 

The Present Sequence Grid is displayed when running tests. The grid shows all the parameters of 
the present test sequence, which consists of one or more tests. It is essentially the same 
information presented on the Sequence Edit screen. A horizontal highlighted bar across the grid 
identifies which test of the sequence is running. 

Test Status Block 

The Test Status Block at the lower right of the Run Screen shows which test is currently 
executing, test duration, and elapsed times. It contains two display areas: one for the Sequence 
List, and one for Present Sequence -- the one that is currently executing. The two sets of data are 
similar. The Sequence List Status summarizes statistics for the entire set of sequences, and the 
current sequence within that list. The Present Sequence summarizes information about the 
current test within the present sequence. 

0 Sequence List Status 

Sequence 
Duration 

Elapsed Time 

Repeat Count 

a 

The sequence that is running, out of the total number of sequences. 
The duration shown is the estimated time required to complete the 
entire sequence, excluding time for pauses. The time format is 
hoursrminuteszseconds. 
The elapsed time is the total time from the start of the test to the 
present time. 
These fields show the present loop count, and the total list count for 
the sequence. The total reflects the value from the List Repeats field on 
the Main Screen. 

Present Sequence Status 

Test 

Duration 

Elapsed Time 

Repeat Count 

These fields identify which test is running out of the total number of 
tests in the present sequence. 
The duration shown is the estimated time required to complete the 
Present Test Sequence. The time format is hours:minutes:seconds. 
The elapsed time is the total time from the start of the present sequence 
to the present time. 
These fields show the present loop count, and the total list count for 
the sequence. The total reflects the value from the Sequence Editor, 
Sequence Repeats field. 

Test Control Block 

This set of buttons is the same as on the Main Screen and is described in that section. Buttons 
may be enabled or not, depending on the state of the system and the software. 

I I I I I I L 

n I I I I 
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9 Menu Toolbar, and Status Bar 

These areas appear on both the Maia and Run Screens. 

Menubar 

The menubar performs actions, sets options and preferences, and accesses the help file. The 
menu options are described below. 

gale oder _S_etup _Enable System _L'-ielp 

Menubar Selections 

File Menu 

The File menu supports loading and saving of test files, and exit from the application. The 
default extension used for test sequence files is .SEQ 

0 File New 1 
Delete any present tests and prepare for creating a new test. If you have tests defined and 
have not saved them you will be prompted to save the tests before continuing. 

o I File Open 

Load an existing test file. The File Common-Dialog box will open, allowing you to click 
on a file to load. If you have tests defined and have not saved them you will be prompted 
to save the tests before continuing. 

0 File Save, Save As E 
The Save command will save the present test to a disk file. If the test was loaded from 
disk, the test will be written to the same file. If the test is a new test, you will be 
prompted for a path and filename to use in saving the test. 

The Save As command will prompt you for a path and filename to use in saving the test. 
Use this command to create file copies of tests, or new tests based on the old ones that 
you have edited. 

e File | Print Sequence, Print Log, Print Setup 

The Print Sequence command will print the present Sequence List. 
The Print Setup command controls the printer, selecting which printer is used, which font 
is used, and paper orientation. Print Log will allow the user to select and print a Log file. 

I I I 
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o File File Select 

This section holds the last four files you opened / saved. You can quickly load a prior file 
by clicking one of these selections or typing the corresponding number 

0 File Exit I 
This selection exits from the application. 

Edit 

The Edit menu allows keyboard selection of the CUT, COPY, and PASTE selections that are 
also accessible from the Toolbar. In addition, there is a DELETE selection which does a 
destructive cut of selected data. 

Setup 

The Setup menu is where the user may select and set parameters for i n  time operation or report 
generation. The items on the setup menu are : 

File Edit 

,-#Q 

New Sequ 

Qnabie System Help 

LBQ Reports 
5.B[li.!C!l¥CC Reports 
Message Editor 
Shaw Versions 
HW Seledian 

Setup menu 

o Communications 
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select the set up communications with an EMCPro. CEware The user may 
selections 

COM port to 
COME) allows and detects which ports are available (COM 1 

The 
automatically 

Other on the default selection IS COM1 communication parameters, system. 
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Log Reports allows the user to select the type of logging reports to produce: Text Reports 
or Export Reports. For each type of report, you may define your own file extension and 
path or you may accept the defaults (you will be asked to enter a log report file name at 
run time). The file extension must be a (up to) 3 character valid DOS file extension. The 
path must be a valid DOS path of up to 60 characters in length. 

You may also define your own header line that will appear as the first line in the header 
of all Leg reports. A default report header is supplied. You may enter a new report header 
of up to 60 characters. 

A 40 character field is supplied where you may enter an operator name that will also 
appear on the Log reports. 
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allows the user to define his own header line that will as the Sequence 
first 

Reports 
the one in header of all All other data for the 
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default report header is 
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Sequence List Reports Screen 

Message Editor 

The Message Editor allows 
to Auto-Pause 

to define up t0200 that you messages may 
controls on the test edit screens for display to an operator at run time. 

later be attached 
Use 
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the scroll bar eootrol on the right side of" the message grid to scroll through the 200 
messages. Each message may bo up to 80 characters (maximum) in length. A set of 
default messages is supplied for use with several optional components available for Ase 
with the EMCPro. These default messages may be redefined if you desire. 

To define a message, click within a message cell to highlight it (green highlight), then 
click e second time to enter "edit mode" fer the cell. Enter the desired message text then 
press Enter. 

To select messages for CUT, COPY, and PASTE operations, click the message number 
cells on the left side of the message grid. This will highlight the message in yellow. 
Multiple messages may be selected by holding the Ctrl key while clicking, or a block of 
messages may be selected by holding the Shift key while clicking after the first message 
in the block has been selected. 

To deselect all messages, click the button in the upper left comer of the message grid. 

Setup: Hes 
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DK Cancel Defaults 

Message Editor Screen 
s Show Versions 

Show Versions is a display of the version number of the CEware application, plus the 
version of all major software components the CEWare application uses. When 
communicating remotely with an EMCPro, the firmware version plus the version of all 
major firmware components of the EMC Pro are also shown. 
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Versions Display Screen 

HW Selection 

This selection is necessary only when CEWare in local mode 
hardware) . 
and also of a second 
3€l€(.;'g@d_ Selection 

running (with 
The menu supports selection of test hardware type (CEMaster or 

Ring 
eetemeiic 

Telecom wave or surge 
of this 

type (10/700 
configuration information is in 

if wave) 
'Remote' 

simulated 

EMC Pro 
EMCPrO) 

is 
mode, 

with hardware connected. 

. : ;  " I . . : ' < .  . .2.' : 2.8 : == 
I Setup. HW Selection 

l A 

. . \  

[IK :-4- » `. 
. . . . . . , , . . '  I 

; 
.1.-.-..::>.-..» - >  - .»,< . 

CEHASTEH la, 

{i` EHCPIQ Cancel 
.»\.... . _ . u _ . . . .  ..,.._. i 

(I Sig Huron 

I I 
z . C Sig Ring 

i 
I 

HW Selection Screen 
Enable 

There are two selections under Enable: Remote Communications and 
selections are ON/OFF selections that are indicated by 

Logging. 
a check mark when they are 

Both of these 
ON and no 

check mark when they are OFF. 

Remote Communications 
I 

I 
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This selection turns ON or OFF the remote (PC-based) control of the EMC Pro by the 
CE Ware application. The selection is disabled if the communications cannot be 
established with a EMCPro (communications cable not connected or EMC Pro power is 
OFF). When communication with a EMCPro is established., this selection is enabled and 
CE Ware will automatically try to tom remote control ON. 

The status of communications is shown on the Status Bar at the bottom of the CEWare 
screen. When communication is not established the first item next to the 
"Communication" label says DISCONNECTED. When communication is established, 
the label says CONNECTED. 

When remote control to a EMCPro is enabled successfully (Remote Communications 
ON), the second item next to the "C`onnnunic:ation:" label says REMOTE. When remote 
control is disabled (Remote Communications OFF), the item says LOCAL. 

0 Logging 

This selection turns ON or OFF the logging feature for producing on time log reports. At 
least one of the two Log report types roost have been enabled in Setup Log Reports to 
enable logging or an error message will appear when you try to enable it. Logging may 
only be set ON or OFF when the Main Screen is visible: Logging may not be turned ON 
or OFF once a run is sratrred. 

The status of Logging is also shown an the Status Bar at the be fern of the CEware 
screen. When Logging is not enabled the item next to the "Leggingt" label says OFF. 
When Logging is enabled, the item says ON. 

System 

These are debugging and field service functions which are not accessible by the user. 

Help 

The Help menu brings up the Help file and shows the About box. 

Toolbar 

E ffziig@l Qgl §{lg..g1 I QUO Q 

Toolbar 

The toolbar holds icons for common tasks, allowing you to select that task with a single mouse- 
click. 
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U File Icons -- The file icons create a new test sequence, lead an existing test sequence, or save 
the current test sequence. If you attempt to create a new sequence or load an existing sequence, 
you will be prompted to save any existing work. 

l Edit Icons -- The CUT, COPY, and PASTE icons allow you to edit the test sequence grid. 
These icons are also found in the Sequence Editor. 

0 The Printer icon will print the present sequence list, i.e. it is the same as the File I PriM 
Sequence selection on the menu bar. 

Status Bar 

The status bar at the bottom of the screen gives a quick synopsis of the EMCPrO and test status. 
In some cases, the status bar will be replaced with help prompts. It contains the following 
information. 

CummLu1matl#:»r1, l1iL~<tullH$l:ll¢H»l Run State: ¥J]t.llAL IDLE I LUQQ [fig [IFF 
.. 

System Status Bar 

Communication 

o DISCONNECTED/CONNECTED 

Indicates if an EMCPrO has been detected (CONNECTED) or not (DISCONNECTED). 

0 LOCAL/REMOTE 

When communications with the EMC Pro are established, this iadicetes whether control 
is from the front panel (LOCAL) or from the PC (REMOTE). The program will 
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Qommunicatior; 

G DISCONNECTED/CONNECTED 

Indicates if an EMC Pro has been detected (CONNECTED) or not (DISCONNECTED). 

0 LOCAL/REMOTE 

When communications with the EMCPro are established, this indicates whether control 
is from the front panel (LOCAL) or from the PC (REMOTE). The program will 
automatically go Remote, select from the menu bar (Enable I Remote Communications) 
to change Io simulation mode when an EMC Pro is connected and powered on. 

Run State 

Shows the operating state of the EMC Pro. 

in 

e . 
i 

l 

CHARGING 
WAITING 
FMBVG 
IDLE 
RUNNING 

Generating high voltage. 
Between active test states, waiting fer the next. 
Generating an output. 
Ne tests are tanning, 
Generating a continuous test state (EFT, ESD, or PFMF) . 

Lo in 

Indicates if run time test information is being written to disk (ON) or not (OFF). 
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Maintenance 

Service and Maintenance Issues 
There are rio user serviceable parts within the 
authorized technicians. 

EMC Pro. Service is solely by KeyTek-trained, 

Annual Calibration 
Periodic calibration of the EMCPro is required. The recommended calibration irxtewal is 
dependent or: use. If periodic waveform verification is performed, calibration need be 
performed only if the waveform verification fails, if periodic waveform verification is not 
performed the recommended calibration interval is one year. Factory calibration is available, 
consult factory for terms and conditions. 

Factory Inspection and Refurbishment 
Factory Inspection and Refurbishment is available, Consult factory for terms and conditions. 

Hpdating Firmware 
There may be periodic updates of the EMCPro firmware or application software. Each 
update is provided with instructions for installation and use. An update of the EMC Pro 
firmware requires the PRO-SW option be installed. If this option is not installed a Ke)/Tek 
authorized service representative is required to upgrade the firmware in the field. 

If you have questions about what is the latest version of firmware, contact Customer Service. 

Upgrading Hardware Options 
Most hardware options can be added in the field by El KeyTek authorized service 
representative. Consult factory for terms and conditions. 

Decommission Issues 
When decommissioning EMCPro equipment, the following precaution must be taken: 

The EMCPro contains mercury relays. While the material is contained and there is no hazard 
in normal operation, local laws may require special consideration in disposal. Consult the 
factory for identification of the relays and recommendations for disposal. 

I I I I I I I I I  I 
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Troubleshooting 
This section aids in finding and solving any problems you may experience. As a first step, the 
EMCPro includes diagnostic tools, accessed through the System Menu, and described below. 

System Menu 
The System Menu gives access to several useful functions to aid in troubleshooting. 

I F E 
I I I 

I 
I 

I I I 
I I I 

1 
a 

1 
I 

1. 
2. 
3. 
4. 

SYSTEM SETUP 
Parameters 
Access Code 
Diagnostics 
Versions 

I 
I 

I I 
I I 

1 
I 

I 
I :EXIT I 

I 
1 1 
1 1 
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I 
1 T 1, 

î 
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1 
3 

1 
I 

1 
1 

1 
1 

1 
1 

E 
E E U T The System menu selects special system 

operations, move the highlight bar using 
the arrow function keys and press ENTER, 
or press the number key associated with the 
sub-menu. 

The Parameters Menu offers control of a number of system parameters, allowing customization 
of the EMC Pro system. Check the menu for options available in your system, possible options 
are: control of the beeper, default coil factor to use, etc. 

The Access Code Menu is not available at this time. In the future, this menu will allow locking 
features of the EMCPro system -~ preventing unauthorized use. 

The Versions Menu shows internal revisions for the code and databases used by the EMC Pro. 
This information is important and should be checked whenever contacting Customer Service. 
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The Version Menu shows a Build date and 
time, five arguments with revisions, and a 
code indicating the installed options. 

I I I I I I 
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The Diagnostics Menu performs 8 quick check of basic EMCPro functions, and can often 
localize a problem and allow a field service repair rather than a factory repair. 

1 
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The DIAGNOSTICS: TESTS menu 
selects special system operations. Move the 
highlight bar using the arrow function keys 
and press ENTER, or press the number key 
associated with the test. 

WARNING z 
I I 

Before waning any diagnostic, remove all connections from the front panel EUT connector, the 
coaxial connector, and the safety socket connectors. 

To use the diagnostic tests, follow the requirements from the list below, choose a test, and follow 
any on-screen directions. If she test halts, record any message displayed and report the message to 
Customer Service . 

The basic functions tested are listed below: 

1. Line Sync 1 »-- General Purpose check of Mains circuitry. Checks that Mains contactor is 
operational, thermal breaker is operational, basic wiring is OK, and line sync is operational. 

Requires: EUT Mains present, EUT Switch ON, no EUT connected, no interlock fault. 

2. Line Sync 2 --» Checks PQF circuitry. Checks PQF transformer and contactors are 
operational, PQF switches ate operational, and Aux line sync circuit is operational. 

Requires: EUT Mains present, EUT Switch ON, no EUT connected, no interlock fault. 

3. High Volt -- Checks high oltagc supply, energy swage capacitors, and discharge circuitry. 

4. * *  Checks power frequency magnetic field circuitry. Coil 

Requires: no front-panel connections, no EUTAC present, no interlock fault. 

5. -- Checks ESD head interface circuitry. ESD 

Requires: an ESD head, no interloekfault. 

6. - i  Checks all internal relays and switching circuits. RELAY 
Requires: EUT Mains present, EUT switch ON, no EUT connected, .re interlock fault. 

I I I I 

KeyTek EMCPro System 111 



Troubleshooting Guide 
In the event of a problem with the EMCPro please follow the procedure below. 

0 

0 

0 

O 

0 

C 

Q 

Verify that you have properly selected all test parameters . 
Check that the EMCPro is properly connected to the AC Mains. 
Check that the EUT is properly connected to the EMC Pro. 
Check all interconnections for loose connections. 
Try cycling power to the EUT and the EMC Pro. 
Run Diagnostics tests from the System Menu. 
Contact Customer Service for guidance. 
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Error Messages 
The following are possible error messages, their causes, and possible solutions. 

No AC Phase Reference Detected 
Check EUT Power switch and EUT power 

The Surge parameters specify line sync, and 
no AC line was detected for synchronization. 

To surge without the AC mains present, 
change the line sync setting from "Ll" to 
"RND" -- random. 

To surge with AC mains, check that EUT 
power cord is plugged in, EUT power is 
present, and the EMCPro EUT switch is on, 
check that EUT ON is shown on the front 
panel display. 

NOTE' The minimum EUT inlet voltage for 
dependable line synchronization is 50Vac; 
operation below this value may cause this 
error message. 

AC Required At Mains Output 
Check EUT Power switch and EUT power 

During a PQF test, AC was not present (PQF 
requires AC so be present). 

Check that EUT power cord is plugged in, 
EUT power is present, and the EMCPrQ 
EUT switch is on, check that EUT ON is 
shown on the front panel display. 

NOTE' The minimum EUT inlet voltage fer 
dependable line synchronization is 50Vae, 
operation below this value may cause this 
error message. 

ESD Simulator Not Connected An ESD test is selected, 
simulator head was attached. 

and no ESD 

Attach an ESD head, check that the cable is 
properly connected (remove ground-return 
cable, if the ground-return indicator does not 
light on the head, there is a poor connection). 

Interlock Open Fault 
Power PCB Interlock 

This fault indicates a problem with an 
internal subsystem and requires factory 
service. Consult the factory for further 
information. 
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Interlock Open Fault 
External Interlock 

The oxtemal interlock is open, forcing the 
EMCPro into a safe state. 

If a cable is in the interlock connector, 
remove it and check that the fault goes away. 
Repair any break in the external interlock 
circuit. 

Mains Fault: Disconnect and check EUT 
If fault recurs contact KeyTek Serviee 

During a PQF test a high-current was 
detected, possibly due to a short in the EUT. 

Disconnect the EUT and check it for possible 
shorts line-to-line or line-to-chassis. Retest. 
Test with a second EUT if possible. 

If this message persists factory service is 
required. Consult Customer Service for 
detail. 

Stop Test Input Active 
Reset this Input before continuing test 

A short to ground was dejected on the front 
panel coax, STOP TEST. Remove the short 
and press the EXIT button beneath the 
display to clear the message. 

Tilt Switch Fault 
Unit must be horizontal for test 

The EMC Pro is orientation-sensitive and 
will only porforzrt Surge and EFT testing in a 
horizontal position. Restore the EMC Pro to 
a horizontal position a d  press the EXIT 
button 'beneath the display to clear the 
massage. 

EUT Overload Fault 
Allow Time for breaker to Reset 

The EMC Pro detected an overcurrent 
condition on the EUT mains output, removed 
mains power, and displayed this message. 
Press the EXIT button beneath the display to 
clear the message. The overcurrent detector 
within the EMCPro will reset automatically, 
but may take several minutes to reset. During 
this time you can perform other testing, but 
will be unable to switch the EUT power on. 
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Timeout or Remote Control: check PC 
application and connection 

The EMCPro, while running under control 
of a PC, lost communications with the PC. 
For safety, a loss of communications halts all 
tests. Check connections between £he PC and 
the EMCPro, and check that the PC 
application is running. 

Unspecified Fault 
#<fault number:- 

Record the fault number and retry the failed 
test. If this fault persists, report it to 
Customer Service. 

Filing a Problem Report 
When reporting a problem to KeyTek Customer Service, please include the serial number and 
model number from the rear panel of the EMC Pro (and serial number of the ESD probe or other 
accessories, if applicable). 

If your EMC Pro is operational, access the SYSTEM menu, VERSIONS screen and copy all the 
information shown to include in your trouble report. 
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The Version Menu shows a Build date and 
time, five arguments with revisions, and a 
code indicating the installed options. 

Mail, Fax, or Phone your problem report to: 

Customer Service 
KeyTek 

One Lowell Research Center 
Lowell, MA 01852-4345 USA 

Voice: 978-275-0800 FAX: 978-275-0850 
E-mail: sales@keytek.com 

Web: www.thermovoltek.com 

or your local, authorized service representative. 

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

DIPS AND INTERRUPTS BACKGROUND 

Dips and intemlpts can occur on the AC power mains 
as a result of a fault in the distribution system. such as 
an open circuit breaker of a sudden large load being 
tamed on in the immediate vicinity. A power distribution 
system fault can cause a switch in the distribution 
grid to open and close a number of times, resulting in 
multiple intemlpts to electrical and electronic 
equipment. 

Electronic: products are tested for immunity to dips and 
interrupts to insure their continued reliable operation if 
subj ected to dips ardor i.nten'upts on the AC power 
mains. The European `Union's EMC Directive mandates 
dips and interrupts testing for virtually all electrical and 
electronic products as a condition .for obtaining the CE 
Mark before shipping products to member states of the 
European Union. 

APPLICABLE STANDARDS 

Generic Innrnn city Standards, Product Standards and 
Prod ret Family Standards require that dip and interrupt 
tests ha performed in accordance with Basie EMC 
Standardaz ICC 1000-4-11 and En' 61000-4-1 l 
KeyTek's Application Note, "EMC Standards 

Overview," provides an overview of European Standards 
for electromagnetic eompatibil its, describes how the 
Standards relate to one another, and lists sources for 
procuring copyrighted documents. 

5 ICC l{}{l{:l--4-li and l*iIU{}{}~4-il an; vinualiy identirxaé stanéarsl-:. 

BASIC EMC STANDARD 

The Basic EMC Standard for Dips and Interrupts 
defines rnethcds of generating consistently reproducible 
electrical dips and interrupts fer test purposes. They 
specify ch:a.recteri.stics of the AC mains to the HUT such 
as peak inrush current, trunsiricn times and duruticns. 

While the Basic EMC Standard specifies how to 
perform Dips a d  Interrupts testing, the Generic, 
Product and Product Family Standards specify the 
test levels anti pass/fail Perforroanee Criteria. 

TEST LEVELS 

Standard Applicability Levels 

EN 50082-1 
EN 50082-1 .Draft 
EN 50082-2 
EN 50082-2 Draft 

EN 551.04 

Generic Imrnum'ty - Residential, Commercial and Light Industrial 
Generic Immunity - Residential, Comrnerciai and Light Industrial 
Generic Immunity - Industrial Environment 
Generic Irn.m11n.ity - Industrial Environment 
IMmunity for Household Appliances, Tools and Similar Apparaiu s 

Not required 
0%, 40%, 70% & 100% 
Not required 
0%, 40%, 70% & 100% 
0%, 40%, 70% & 100% 





Dips and Interrupts Testing per IEC 1000--4-11 
PEAK INRUSH CURRENT EUT PERFORMANCE CRITERIA 
IEC 10004-1 l requires the simulator be capable of 
supplying peak inrush curreats of up to 500A fel? 
220V to 240V mains, and up to 250A for 100V to 
11?.0V mains. Additionally, the Standard requires 
this capability be measured using a bridge rectifier 
connected via a switch to a discharged l7(}()pF 
capacitor. The parallel discharge resistance shoald be 
chosen to allow several RC time constants between 
tests. An example in Annex A (normative) uses a 10k 
ohm resistance, providing a time constant of 17 s, 
" ...so that a wait of 1.5 to 2 minutes should be used 
between inrush drive capability tests." 
The test for inrush current is performed by switching 
the generator from 0% to 100% at both 90° and 270° 
to insure sufFici.ent peak inrush culTent drive capability 
for both polarities. 

WAVEFORM VERIFICATION 

IEC 1000-4-11 requires that the sirnnI.ator output be 
verified Peri odienlly. For Dip and Interrupt test 
sirnaiators, it is necessary to verify the voltage transition 
levels, transition times to 100%, and the inrush enrrent 
capability. Most .modern oseilloseopes are capable of 
observing the voltage levels and transition tires. For 
verifying the inrush current, a bridge reetirier, suitably 
rated ]70DyF capacitor and appropriate enrrent 
transformer are required. 

Fiise and fait tirnee of POF" 
simulator transitions 

For Dip and Internipt tests, Perforntnnce Criteria, varies 
in some standards depending en. the dnrstion or severity 
of the dip and/or interrupt. Under some conditions, loss 
of function is allowed, provided that the function i.s 
self-recoverabie or can be restored by the eontnal. 
operations. Under less see-re conditions, degradation of 
performance is allowed din-ing the test, however, the unit 
must continue to operate as intended after the test. Refer 
to the tables located in the Generic, Product and Product 
Family Standards for specific Performance Criteria. The 
product cannot become unsafe under any conditions. 

DIP AND INTERRUPT SIMULATORS 
Dip and Interrupt Simulators produced by KeyTek 
Instrument Corporation one-et all the simulator 
requirements of IEC 1000-4_1 I. , including those for peak 
inrush current. Additionally, KeyTek simulators meet the 
f s t  switching time reqnirernents not only to 100% is 
required by the standards, bet from any level to any 
other level. Contact KeyTek for details- 
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TEST EXECUTION 

l 

I 

According to SEC £000-4-I. 1. , tests must be performed 
in compliance with the manufact1.1re.r's test plan, which 
shall specify: 
.v Input power of the EUT 

Performance Criteria 
° Operation modes of the BUT 
as Test set-up description 

Type of designation of the EUT 
° Information on possible connections, cables, 

peripherals, etc. 
After each group of tests, a complete functional test 
must be pe1'f'o1n1e¢:i. 

One Lowell Research Cen ter 
Lowell, Massachusetts 01. 852-4345 USA 
1 800 753 9835 . Too: 1 978 275 0800 0 Fax: 2 978 275 0850 
email: sales @keytek.co1n 
http:/fwww.keytek.co1n 
A division of Therino Voitek, a Thermo Electron company 
Ke}*Tek is a :registered trademark and PQI? is a trade-mark of Thermo Voiiek 
Corporation. ©Ther1no Voiiek- S'l}eciE.calion5 are subject. to change without notice, 
Printed iii USA. 1Ei:'9T 
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KeyTek Application Note 
Pulse Magnetic field Testing per IEC 1000-4-E 

PULSE MAGNETIC FIELD BACKGROUND 

Pulse Magnetic Fields are produced as a result of a large 
current impulse through a conductor. An example is 
lightning current flowing through a. grounding conductor 
at a power sub-station. Pulse magnetic fields can also 
acc-nr in heavy indnstri al. areas where very large current 
impulses are used in a manufacturing process. 
Electronic products are tested for immunity pulse 
magnetic fields to insure their continued rel.i*abl.e 

operation when placed in. service in a very harsh 
environment. Although most electrical and electronic 
products will not have to be tested for pulse magnetic 
field immunity, the European Union's EMC Detective 
may mandate this testing as a condition for obtaining 
the CE Mark under special circumstances and for 
specific products before shipping to a member state 
of the European Union.. 

APPLICABLE STANDARDS 

Although not currently required by Generic Inmzunity, 
Product specific, or Product Family Standards, future 
standards may require Pulse Magnetic Field tests be 
performed in accordance with 'B asic EMC Standards : 
IEC 1000-4-9 and EN 61000-9*. KeyTek's Application 

Note, "EMC Standards Overview," provides an 
overview of European Standards for electromagnetic 
compatibility, describes how the Standards relate to 
one another, and lists sources for procuring copyrighted 
docu merits . 

= [EC 3000-4-9 and EN 61000-4--9 an: virtuuliy identical standards. 

BAsic EMC STANDARD 
u H m L  - H u l  

The Basie EMC Standard for Pulse Magneiie 
Field. defines methods of generating eeaai.stent7ly 
reproducible current impulses for test purposes. Field 
amplitudes required by these standards range from 

100 - 1000 Amps per meter. Although applicable 
only to apparatus containing devices susceptible to 
magnetic fields, testing may be required to make that 
determination . 

TEST LEVELS 
I H u l l r w H n n l  

Installation Environment 
IEC 10G0»4>-9 
Level 

Field 
Strength 
A/IN 

Environment where sensitive devices using electron beams can be use. 1 N/A 

Residential, office and hospital areas far away from earth conductors of iightniiig protection systems 

Corxiinereiai areas, cont_ro.]. building, field of industrial plants with lightning protection system 
or metallic sfrucmnes nearby 

2 

3 

N/A 

LOG 

Heavy industrial and power plants and H.V. substation control rooms 

Switchyard areas of heavy industrial plants 

Higher or lower envirenmentai levels than these described above 

4 

5 

X 

300 

1000 

x 

TEST SETUP 
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P ulse Magnetic Field Testing per IEC 1000-4--S 

COUPLING METHODS TEST APPLICABILITY 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lev I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . m... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

An Induction Coil having a standard di recension of 
l meter per side for a rectangular coil, or 1 meter 
diameter for a circular coil, is to be used for testing 

small equipment. This coil has a test volume of 0.6m x 
0.6m x 0.5m (h). For floor standing equipment, larger 
dimensions can he used, however, the coil shall he able 
to envelop the EUT and the coil dimensions must give a 
minimum distance of coil conductors to EUT walls 
equal to 1/3 of the dimension of the EUT be fig tested. 

According to Annex A of IEC l 0(}0-4-9, test levels shall 
be selected in accordance with the most realistic 
installation and environmental conditions. Tests are 
recomrnendeé for equipment operating in areas 
characterized by proximity of conductors of lightning 
protection systems and or structures, or the proximity 
of conductors, bus-bars or medium to high voltage lines 
carrying tens of kg. 

WAVEFORM VERIFICATION 
PULSE MAGNETIC FIELD SIMULATORS 

Basic test standards require that the simulator output be 
verified periodically. In the case of the Pulse Magnetic 
Field, verification is accomplished by verifying the 
amplitude of the 8/20ps current pulse driving the coil. 
An appropriate current transformer (Pearson Model 
1.10 or equivalent) and an oscilloscope with a bandwidth 
of >1.00MH2; capable of displaying a single pulse are 
required. 

Pulse Magnetic Field Simulators and standard coils 
provided by Key/Tek lnsirument Corporation meet the 
pulse waveform and amplitude requirements for testing 
to :>1000Afm in aucordanc-e with IEC 1.000-4-9. Consult 
KeyTek for larger coils used for testing floor standing 
equipment. Contact KeyTek for details. 

Short Circuit Current (SCI) 
Minimize Loop Area 

Ground 

Current 
Transformer 

Short Baiurz 
(opt} 

Ground 

* Pearson Model no of equal/Ment 

TEST EXECUTION 
I n  

According to IEC 1000-4-9, tests must be performed 
in compliance with Me rnannfact'urer's test plan, which 
shall specify ' 
• How the test is pedOtrned . Verification of the laboratory reference conditions 
• Preliminary verification of the connect operation 

of the EUT 
An evaluation of the test results 5 

One Lowell Research Center 
Lowell, Massachusetts 01052-4345 USA 
1 800 753 9835 0 Ten: 1 978 275 0800 0 Fax: 1 978 275 0850 
email: sales @ke8,ttek.com 
h£tp:Nwww.kcytek.com 

A. division of Thermo Voltek, a. Thermo Electron company 
KeyTeI£ is a registered trademark of Thermo Voltek Corporation. @Thermo Voitek. 
Speciiicaiions are subject to change without notice. Printed in USA. me? 
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Pulse Magnetic Field Testing per IEC 1000-4- 

COUPLING METHODS TEST APPLICABILITY 

An Induction Coil having a standard dimension of 
l meter per side for a rectangular coil, or 1 meter 
diameter for a circular coil, is to be used for testing 

small equipment. This coil has a test volume of 0.6m X 
0.6m. X 0.5m (h). For floor standing equipment, larger 
dimensions can be used, however, the coil shall be able 
to envelop the EUT and the coil dimensions must give a 
minirnoxn distance of coil conductors to EUT walls 
equal to 1/3 of the dimension of the EUT being tested. 

According to Annex A of ICC 1000-4-9, test levels shall 
be selected in accordance with the most realistic 
installation and environmental conditions. Tests are 
recommended for equipment operating in areas 
characterized by proximity of conductors of lightning 
protection systems and or structures, or the proximity 
of conductors, bus-bars or medium to high voltage lines 
carrying tens of pA. 

WAVEFORM VERIFICATION 
Pu1.s1-3; MAGNETIC FIELD SIMULATQRS 

Basic test standards require that the s.i.mul.ator output be 
verified periodically. In the case of the Pulse Magnetic 
Field, verification is accomplished by verifying the 
amplitude of the 8/2{)ps cmrre-nt pulse driving the coil. 
An appropriate current transformer (Pearson Model. 
110 or equivalent) and an oscilloscope with a bandwidth 
of >100MI-Iz. capable of displaying a single pulse are 
required. 

Pulse Magnetic Field Simulators and standard coils 
provided by KeyTek last.rLlm.ent Corporation meet the 
pulse waveform and amplitude reqaaements for testing 
to :>1000A}m. in accordance with SEC 1.000-4-9. Consult 
KeyTek for larger coils used for testing floor standing 
equipment. Contact KeyTek for details . 

Sheri Circuit Current (SCI) 
Minimize Loop Area 

Current 
Transformer* 

L 

"=r . 
So . Barn ort {opt} 

I I I  I 1 

Ground 
Ground 

* Pearson Model 110 or equivalent 

TEST EXECUTION 

. 

According to IEC 1000-4-9, tests must be performed 
in compliance with the manufactu1°er's test plan, which 
shall. specify : 

How the test is performed 
• Verification of the laboratory reference conditions 
• Preliminary verification of the correct operation 

of the EUT 
An evaluation of the test results . 

One Lowell Research Center 
Lowell, Massachusetts 01852-4345 USA 
1. 800 753 9835 . Tel: 1 978 275 0800 0 Fax: 1 978 275 0850 
email: sales @keyiek.c:om 
http:/!www.keytek.eom 
A divi.sio;1 of "['hernlo Voltek, a Thermo Electron company 
KeyTek is a registered trademark of Thermo Voltek Corpoaation. ©Thermo Voftek. 
Specifications are subject £0 change without notice. Printed in USA. 10f97 
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KeyTek Application Note 
Power Frequency Magnetic Field Testing per IEC 1000-4-E 

POWER FREQUENCY MAGNETIC FIELD BACKGROUND 

Electronic products are often subjected to magnetic 
fields at AC mains frequencies. These iieids are 
frequently produced in the vicinity of power 
transformers and can cause problems with video 
displays, H811 effect sensors, and other electronic 
products having a sensitivity to magnetic fields. 
Electronic Products are tested for immunity to power 

frequency magnetic fields to insure their continued 
reliable operation when placed in service. The European 
Union's EMC Directive cnrrentiy mandates power 
frequency magnetic field testing for certain categories 
of equipment as a condition for obtaining the CE Mark 
before shipping products to inernber states of the 
European Union. 

APPLICABLE STANDARDS 
1 .  

Generic Immunity, Product and Product F`am.i¥y 
Standards 1equire that Power Frequency Magnetic 
Field tests be perform.ed in accordance with Basic 
EMC Standards: IEC 1000-4-8 and EN 61.000-4-8X 
KeyTek's Appiieation Note, "EMC Standards 

-ul 

Overview," provides an overview of European Standards 
for e}eet1'orrlagnetic conizpaiiibility, describes how the 
Standards relate to one another, and list sources for 
procuring copyrighted doeumenis -. 

BASIC EMC STANDARD 

The Basic.: EMC Standard for Power Frequency 
Magnetic Field ciefines rnetliods of generating 
consistently reproducible magnetic fields fer test 
purposes. Althongh higher magnetic field levels are 
described, cornpiiance to the Generic Irnrnnnity 
Standard for residential and conirnerciai precincts is 
1 A/rn or 3A/rn.. Cinrently applicable only to apparatus 

containing devices susceptible to magnetic fields , 
testing of ether pred'Llets may be required to make that 
dete.iIi'iiriatieii_ Vifhiie the Basie EMC Standard specifies 
hew to perfeire. Power Frequency Magnetic Field 
testing, the Generic, Piedaet and Product Family 
Standards specify the test levels and pass/fail 
perfermauee criteria. 

TEST LEVELS 

Power Frequency Magnetic I-"reid testing is required fer products that could be affected by magnetic iieids, including 
CRTs and Hell Effect Sensors and is strongly recommended tor all. products _ 
Standard Appli cabri it 

Magnetic 
Field Level 

EN 500824 
EN 50082-1 Draft 
EN 50082-2 
EN 50082-2 Draft 
EN 55104 

Generic Immunity Residential, Commercial. and Light Industrial 
Generic Immunity Residential, Commercial and Light Industrial 
Generic Immunity - Industrial Environment 
Generic Immunity - Industrial Environment 
Immunity for Household Appliances, Tools and Similar Apparatus 

Not required 
3 A/m 
38A/m 
30A/m 
Not required 

TEST SET-UP 
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Power Frequency Magnetic Field Testing per IEC 1000--4-E 
COUPLING METHODS EUT PERFORMANCE CRITERIA 
An Induction Coil having standard dimensions of 
1 ureter per side for' H rectangular coil, or 1 meter 
di.an1etel7 for a oirenlar ooii, is to bo used for testing 
small equipment. For large equipment, larger 
dim.ensi.ons may be used, however, the coil shall be 
able to envelop the EUT and the coil dimensions .must 
give a minimum. distance of eoii conductors to EUT 
walls equal to 1/3 of the dimension of the EUT 
being tested. 

WAVEFORMS 

For Power Frequency Magnetic Field tests, the Generic 
Innnnnity Standards require that the product continue to 
operate es intended during the test, however, CRT 
interference is allowed above IA/nt in the residential, 
commercial and light industrial draft standard, and 
above 3 A/In in the industrial. standard. No degradation or 
loss of function is allowed below a performance level 
specified by the manufacturer. The performance level 
may be replaced by a permissible toss of performance. 
Refer to the tables located in the Generic, Product and 
Product Family Standards for specific Performance 
Criteria. The product cannot become unsafe under any 
conditions . 

POWER FREQUENCY 
MAGNETIC FIELD SIMULATORS 

WAVEPORM VERIFICATION 

IEC 1000-4-8 requires that the simulator output and 
rnagneiie field be verified periodi.eally. Any oscilloscope 
is capable of verifying the power freqaeney AC eurnent 
to the coil. Monitoring the actual field requires an 
AC field probe and monitor, such as the C.M»-HMON 
avai].abi.e iironfl `KeyTek. 

Power Frequency Magnetic Field Simulators and 
standard coils provided by Key'1"ek; Instrrnnent 
Corporation meet all the inininalnn. requirements for 
performing tests to :GA/m. in compliance with the 
applicable Generic and Product Faniiiy Standards . 

Magnetic Find-Id CDE! 

Simuiainr 

in *.' 

Power Frl8~»quef1c5,r 
magnetic vi 
Measurement 
Prob& 

TEST EXECUTION 
According to ICC I.00=G-4-8, tests must be performed 
in c-ornpliance with the manufactures test plan, which 
shall specify : 
9 

0 

* 

How the test is carried out 
Verification of the laboratory reference condition.s 
Preliminary verification of the correct operation 
of the EUT 

Q An evaluation of the test results 

One Lowell Research Center 
Lowell, Massachusetts 01852-4345 USA 
1 800753 9835 o Tel: 1 978 275 0800 o Fax: 1 978 275 0850 
Emmit sales @keyte1<;.com 
htfp://www.keytek.con1 

A division of Thermo Voltek., a Thermo Electron company 
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SpeeiEe-aiions are subject to change without notice. ilrinied in ERA. I.{}!9'? 
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KeyTek Application Note 
Surge Testing per IEC 1000-4-5 

SURGE BACKGROUND 
ml-rrrl 

Surges occur on the AC power mains as a result of 
switching operations in the power grid and from nearby 
lightning strikes, either directly to the power distribution 
system or to nearby ground. Radiated coupling of surges 
into UO lines generally occurs only when the Zones are 
very long. 
Electronic products are tested for Surge immunity to 
insu1'e their continued reliable operation if subjected to 

realistic levels of surge voltages. The European Unierfs 
EMC Directive currently mandates Surge testing for 
some products, however, it is expected that vinzzally all 
electric and eieetronie products will have to be tested 
for Surge immunity in the near future as a condition for 
obtaining the CE Mmk before shipping products to a 
member state of the European Union. 

APPLICABLE STANDARDS 
I n  

Generic Immunity, Product and Product Family 
Standards req'Lli1°e Surge tests be performed in 
accordance with Basic EMC Standards: IEC 801-5, 
IEC 1000-4-5 or EN 61000-4-5. KeyTek's Application 
Note, "EMC Standards Overview," provides an overview 

of European Standards for electromagnetic 
compatibility, describes how the Standards relate to 
one another, and lists sources for procuring copyrighted 
documents . 

BASIC EMC STANDARD 
i n  I J un 

The Basic EMC Standard for Surge defines the methods 
of generating consistently reproducible surge voltages 
for test purposes. They specify generator and 
coupler/decoupier design and perfomiamce in sufficient 
detail to produce correctable results between test sites. 

While the Basic EMC Standard specifies how to 
perform Surge testing, the Generic, Product and Product 
Family Standaitds specify the test levels and pass/fail 
performance criteria. 

TEST LEVELS 

Standard Applicability 
Common 
Mode 

Differential 
Mode 

EN 500824 
EN 50082-1 Draft 
i:*-LN 50};32-2 

EN 50082-2 Draft 
EN 551.04 

Generic immunity »»- Reoidentiai, Commercial and Light Industrial 
Generic Immunity - Residential, Commercial and Light Industrial 
Generic immunity - industrial Environment 
Generic immunity - industrial Environment 
Immunity for Household Appliances, Tools and Similar Apparatus 

N/A 
2kv 
N/A 
4kv 
2kv 

NtA 
I.kV 
N/A 
2kv 
1kv 

SAFETY 

When performing Surge tests, safety is a primary 
concern. Surge voltages and currents must be contained 
to Insure they will not appear where they can cause 
damage to other installments in the test area. The test 
pulses used for Surge testing are of sufficient energy 
to cause components to fragment under fault conditions 
and become hazardous to personnel in unprotected 
environments. 
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Surge Testing per IEC 1000-4-5 
COUPLING METHODS TEST EXECUTION 

(line to line) capacitors is required for coupling surges to 
AC or DC power mains. These coupling capacitors are 
typically included as part of a Coupler/Decotipier (C/D) 
in commercially avai}ah}.e Surge simulators. The C/D 
pzsovides both coupling to the EUT power mains and a 
decottplef to prevent the surge from appearing on the ac 
.m.aj.ns connected to other equipment in the lab. 
Capacitive Coupling via .5!-1P capacitors, as well as via 
alternative devices such as surge alirestors, are used to 
couple surges onto data, I/O and telecommunication 
lines. Surge arresters are the preferred coup}er device 
due to the undesirable loading effects of capacitors 
particularly at frequencies greater than a few kilohertz. 
A decoupler is included £0 prevent the surge from 
appearing at, and potentially damaging, the auxiliary 
equipment. 

Capacitive Coupli via 91-113 (Line to earth) or impF 

WAVEFO RMS 

. 

According to IEC 10004-5, testing must be serried out 
according to the rnenufectnre s test plan, which shell 
specify : 
a Generator & other eqniprnent 
' Generator Source Impedance 

Repetition rate (one per minute maximum) 
a Sequence of application of the surge 
° Installation conditions . Operating conditions of EUT 
' Number of tests (at least five positive and five 

negative at each point) 
• Test levels 
• Polarity 
» Inputs/outputs tested 
• Phase angle of coupling to ac mains . 'Internal or external trigger 

EUT PERFORMANCE CRITERIA 
-up l u -  

90% 
100% 

80% 

arm 
*H 50% 

10% 
s *"?R; 
*-TF* 

é * 

r 
* Tm* 

H - " +  

50% 

\. 

Open Cirrruii 'Uuftage 1.2 x 56 
¥:unt'¥irne: TF :. 1.E? x THF = 1.2iJ5el`: 5: 33% 
Duration: To r. 'u'ir!uat Snarl in 531 = upset; 120% 

Short Cirnuli Curran 'E ac 20 
Front Tinle: TF= 1.25 XTHF=- Susana; 26% 
Duraiiun: To m uiriual Eiar! to 513% = 2Gpse4: 1 213% 

WAVEFORM VERIFICATION 

For Surge tests, the Generic immunity Standards and 
Household Appliances Product Family Standard require 
that products operate as intended after the test. Ne 
degradation or less of function is allowed below e 
performance level specified by the manufacturer. During 
the test, degradation is' allowed, but not a change in the 
actual operating status or' data storage. Refer to the 
tables located in the Generic, Product and Product 
Family Standards for specific Performance Cdteria. The 
product cannot become unsafe under any conditions. 

Open Circuit Voltage (OCV) 
Minimize Loop Areas 

IEC 1000-4-5 requires that the simulator output be 
verified periodically. High *voltage differential surge 
probes are required fer verifying the open-circuit 
voltage, arid a suitable current rransforrner (Pearson 
Model 110 or equivalent) is required tor verification 
of the short-circuit current. A digital or storage 
oscilloscope with 100MHz bandwidth is sufficient 
for measuring Me surge voltage and current wavefo-rms 
and peaks . 

HV Probes 

Ground 

Short Circuit Current (SCI) 
Minimize Loop Area 

No 
Ground 

Current 
Transformer 

Gruurui 

Short 
Ground 

* Fearaon model 110 or equivalent 

Eiaiun 
loci} AG 

Ground 

SURGE SIMULATORS 
Surge Simulators produced by KeyTek Instl'lnnenl; 
Corpcrnti.cn meet all the simulator requirernenis of 
IEC 1000-4-5, including dynamic senrce impedance, 
all waveform characteristics, and ccnpler/deccupief 
design. Contact KeyTek for details. 

One .Lowell Research Center 
Lowell, Massachusetts 01852-4345 USA 
1 800 753 9835 • Tel: 1 97s 275 0800 . Fax: 1 978 275 0850 
email: sales @keytek.con1 
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KeyTek Application Note 
EFT Testing per IEC 1000-4-4 

EFT BACKGROUND 

Electrical. Fast Transients (EFT) are caused anytime a 
gaseous discharge occurs (a spark in air or other gas), 
the most common being the opening of a switch through 
which current is flowing. As the switch is opened, arcing 
occurs between the contacts, first at a low voltage and 
high frequency while contacts are close togedzer, and 
later at a higher voltage and lower frequency as the 
contacts become separated. Coupling of the EFT into 
electronic products occurs when power cables handling 

high currents are run in close proximity to power, data, 
andlor UO cables. 
Electronic products are to steel for EFT immunity to 
insure their continued reliable operation if subjected to 
realistic levels of fast transients. The European Union's 
EMC Directive mandates EFT testing for virtually all 
electrical and electronic products as a condition for 
obtaining the CE Mark before shipping to at member 
state of the European Union. 

APPLICABLE STANDARDS 

Generic Immunity, Product and Product Pamiiy 
Standards. require that EFT tests be performed in 
accordance with Basic EMC Standards: ICC 8 0 1 ,  ICC 
1000-4-4 or EN 6100(}-4-4i, KeyTek's Applieatien Note, 

"EMC Standards Ove1'vi.ew," presides in overview of 
European Standards fer eiestreeisgneiie compatibility, 
describes hew the Standard-s relate to one nether, and 
lists sources fer prec'Llrieg eepyrighieci deeureerits . 

1 IEG E!rG'1~-'i, IEG 1 UPU{}-1-¢E~, and EN E1{l{}{}*¢T-~4 are essentialiyr the same for test uroliagas 
and levels. 

BAsic EMC STANDARD 
The Belie EMC Standards for EFT define rrretbeds of 
generating consistently reproducible fact transients; fer 
test purposes. They specify generator Ami 
eeuplerfdeeeupier design and performance in an attempt 
to produce eerreiatietzal results between test sites. The 

Basic EMC Standard specifies how to perform EFT 
testing, the Generic, Product and Prcdcct Family 
Standards specify the test levels and pass/fail 
pe1'fc1'1'r1anee criteria. 

TEST LEVELS 

Standard Appt i ability Test Voltage 

EN 50982- 1 
EN 50082-1 D1IE'lf{ 

EN 50082-2 
EN 50082-2 Draft 
EN 55104 

Generic Immunity - Residential, Commercial. and Light Industrial 
Generic Immunity - Residential, Commercial and Light Industrial 
Generic Immunity - Industrial Environment 
Generic Imnianity - INdustrial Eiwi-.ronmen.t 
Immunity for Household Appliances, Tools and Similar Apparatus 

no 
IkV 
ZKV 
2kv 
1kv 

TEST SET-UP 

F1.00R STANQING SETUP 
r-5,5 in 

:-0,5 in 
- 1 _ - - 1  

1% an 

E 
GEF' CunNalclfnn 

J .  

No-maiaiiir; 
8; 
L 

{ImlI:E1zg.h:lax1l1l:HM;; 
nrahuaaic 'TABLE Tar* SHU? 

Gapachiw 
§?up.l[ilQ 

'C go ELFIF *'5""f" 
{re=;\ a.1xw1erSl=;'»r== ram' ml; 

GAP -:If)nna::Hua'l 

EFT 
Sirnuishns 

insuial Eng 
i 511I1PfI=1H 
I 

Eilnundhg mnneninn anxusxfiing In 
me mallfJlsldur¢ae*s apae:ilr:lniue1s 





1 

EFT Testing per IEC 1000--4-4 
COUPLING METHODS 
- r l r r n l r l  

Capaeitiye Coupling via 33nF capacitors is the 
required coupling method to AC or DC power mains, 
These coupling capacitors are included as p t  of Et 
Coupler/ Decoupler (C/D) in commercially a'vaj.lable 
EFT simulators. The design of the decoupling portion 
of the C/D, which prevents the EFT burst from traveling 
back onto the power mains, is also specified in SEC 
1000-4-4. 
A Capacitive Coupling Clamp is used to couple EFT 
bursts onto data, I/O, and telecommunications lines. 
Construction of the ciainp is shown in Figure 5 of ICC 
1000-4-4, however, const cierabie differences exist in 
eoinmereially available clamps. Some clamps use higher 
quality materials and some designs allow for the use of 
an optional. safety interioeked cover. 

WAVEFORMS 

STANDARD EFT WAVEFOHH 

£a¢h Pulse in the Burst 

10% 

513% 

BniiG:£: 33% 

TEST EXECUTION 

Type of tis& 
Polarity ( + & - 

According to ICC Z 00{}-4-4, testing must be carried out 
according to the manl.1facturcr's test plan, which shall. 
specify : 

required) 

Number of Voltage tests 
EUT operating condition 

Test levels 
Test duration 
(1 minute minimum) 
EUT ports 
Sequence to tests 
Io ports, etc. 

Auxiliary equipment 

EUT PERFORMANCE CRITERIA 
For EFT tests, the Generic lrnrnnnity Standards and 
Household Appliances Product Family Standard require 
that products operate as intended after the test. No 
degradation or loss of function is allowed below a 
performance level specified by the manufacturer. 
During the test, degradation is allowed, but not a 
change in the actual operating status or data storage. 
Refer to the tables located in the Generic, Product 
and Product Family Standards for specific Performance 
Criteria. The product cannot become unsafe under 
any conditions. 

EFT SIMULATORS 

WAVEFORM VERIFICATION 

IEC 1000-4-4 requires that the simulator output be 
verified periodically. A 50 ohm load and attenuator rated 
for high voltage is required and the measurement must 
be made using an oseiiloseope with at least 400MHz 
bandwidth. 
One problem noted with IEC 1000-4-4 is that simulator 
designs can be quite different and although each has a 
50 ohm. source impedance and provides the specified 
pulse into a 50 ohm termination, some simulators 
provide significantly more or less energy than others 
into loads that are not 50 ohms the AC power input 
of most electronic products is something other than 
50 ohms. To deal with the problems, changes to the 
standard were proposed to require waveforms be 
verified into a 1000 ohm load. Unfortunately, these 
changes were not accepted, however, this and other 
proposed improvements to sEC l 000~»4-4 will be 
ineiuded in a forthcoming Annes. 

EFT Simirletors produced by KeyTek Instrument 
Corporation meet all the simulator requirements of IIEC 
H300-4-4, including discharge pulse energy, output type , 
dynamic source impedance, :my all waveform 
characteristics. Additionally, KeyTek simulators meet 
the requirements for coupling/decoupling networks for 
AC and DC mains as described in paragraph 6.2 of 
IEC 1000-4-~. Contact KeyTek for details. 
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KeyTek Application Note 
ESD Accessories for Testing Beyond IEC 1000-4-2 

REAL WORLD TESTING 
in 

ESD is the most common cause of 1'ai.1a17e in computer 
based equipment. It accounts for hundreds of millions 
of dollars in downtime and repair costs each year. 
Fortunately, catastrophic failures are preventable and 
many manufacturers have R&D and manufacturing 
programs to insure that their products are ESD resistant 
when shipped. The European Union's EMC Directive 
reqaiies that virtually all electronic and electrical 
products be tested for a minimum. level of ESD 
immunity. 

However, experience by m.anufacture1°s has shown. that 
the characteristics of real. ESD vary somewhat from the 
test pulses required by mandatory standards. Current 
rise times are much faster and fields as soeiated with 
discharges are more significant than thought. 
In order to insure that products are immune to rea! ES D 
events, it is necessary to test beyond the requirements 
of the mandatory standards using different discharge 
tips, coupling planes and other accessories. 

APPLICABLE STANDARDS 
I . .  rlvn 1-unnu 

Generic Irnrnunity Standards, Product Standards and 
Prcdnct Family Standards require that ESD tests be 
performed in accordance with specific Basic Test 
Standards: IEC 801-2, SEC 10{}0~4-2 Cr EN 61000-4-2. 

KeyTek's Application Note "EMC Standards Overview" 
provides an overview of European Standards; for 
electromagnetic compatibility, deseObes how the 
Standards relate to one another, and lists sources for 
procuring copyrighted cloeurnents. 

BASIC EMC STANDARDS 
r r -  u u c p  

The Basie EMC Standards for ESD define methods of 
generating ennsistentiy repredneible eleemlenl stresses 

for test purposes. (Refer to ESD Testing per 
IEC 1000-2  Ppplicatifan Note.) 

APPLYING DISCHARGES 

ESD is applied both ciilnfistly to the Equiprnant Under 
'Fast (EUT) and indirectly, via hnlilznntal and vertical 
cnnpling planes. 

plane (VCP), at least 10 discharges, to the center of the 
edge of the plane are required with the VCP positioned 
to campletaiy radiate towards abut faces of the EUT. 

Direct coupling is performed with either a contact 
mode discharge to metal surfaces of the EUT (preferred 
method), or via an air discharge. In both cases, 
discharges must be made to a].1 points and surfaces 
accessible to personnel during normal usage. Tests are 
performed using 1.0 single discharges per test point in 
the most sensitive polarity. 
Indirect discharges are performed to simulate radiated 
ESD events to the EUT. Using the vertical coupling 

The horizontal eoupiing plane (HCP) is on the surface 
of the work tebie and is covered with EI material to 
elecztri cally insulate it from the EUT. Currently, a 
discharge is made to the surface of the HCP et 3 
distance of 0.1m from each side of the EUT, however, 
an amendment is in process to modify this procedure 
and require discharges to be made to the center of the 
edge of the HCP. 

TEST SET-UP 

Typical Pasitinfa fox 
Discharge to HCP 

Typical PDSEIEDH fur 
Direct Appiicaiion 

Veriide CoLq::4ing Hana 
WCP) {El.5 JF 13.5 m} 

'R 

Ground 
Fleiefenee 

Plane 

Typify Posiiian for Discharge to VCP 
Hurizuntw Co-upling Valaree 
{i~t{'3P} {1 .E x 0.8 m} 

Wocldsar: Table Las in P:igh} 

Filler 
Power Stippdy 

Inaukaiora 

TABLE TOP S§:T~UP 

V u .  

Types Position 'Tor 
Direct AWE ration FLOOR STANDING SEI"-UP 

Protective 
C-orrduutur 

Filter 

Power Supply 

insuéatéon {11:l= in PaHe1} 

Ground F¥ef@rerlz:»:ar Fianna 

..|.* 

Typifnaf Fiasiiun 'for Discharge in VGP 

'*r.I'GP IDE x 0.5 my 
EUT P'c>aru=er Cable 

EUT III! Gables 
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ESD Accessories for Testing Beyond IEC 1000--4 - 

CM-~ESD AND PRO-ESD TIPS OTHER ACCESSORIES 
H L l . l  

\ .  . |». . .  1 - -no-u-w 

Simulator tips are included with CM-ESD and 
PRO~ESD for both contact node testing (TPC~3) and 
air discharge testing (TPA~2) in accordance with 
IEC l.0{}{)-4-2. For very fast, reaI.-world rise times, 
the TPA-I. for air discharge will provide rise times on 
the order of 0.4ns or faster. 
A method used successfully for locating ESD and RF 
susceptibility problems is self-discharge: producing 
the spark associated with an air discharge, but without 
actually discharging to the equipment under test. This 
is done using the TPF-1 self-discharge tip in. the vicinity 
of suspect cables, connectors, sh.iel.ds and the like. 
Another usetui too! i.s the 50-MZ standoff spacer for 
air-discharge testing. This allows the user to set the 
precise distance between the tip and the target 
equipment, useful. for investigative work. 
When trying to determine the rea! cause of as ESD 
immunity problem, it is useful to separate E-Field and 
H-Field effects. This is easily accomplished with the 
MZT~11 E-Field and MZT~]2 H~F"ie1d Simulator Tip 
Assemblies. 
In order to determine if fields are being generated and 
to observe the relative levels of those fields, the FCC l 
Field and Corona Sensor Group was developed. 
This option includes a basic monitor unit, HEC-1, 
H-Field Sensor, HFS-1, E-Field Sensor, EFS-1, and 
Pro-discharge Corona Sensor, CCS .l . 

In order to obtain an independent rrreasurernent of the 
ESD voltage on the tip of the CM-ESI) and PRO-ESI), 
a calibrated attenuator, such as the .DCA-2 is required. 
With the attenuator in place, the output voltage can. be 
read using any DC attenuator. 
For customers planning to ship the CM-ESD and 
PRO~ESD between facilities on a ieguiar basis, the 
MCA-1 Hard Carrying Case is recommended. Ne 
additional shipping materials me required. Secure the 
unit in the MCA-i, affix the proper labels, and call 
the shipper. 
Same corporate standards require testing with 
hundreds or even thousands of discharges to a point 
on the equipment under test. A non -conducting tripod, 
such as the T-2, allows the CM-ESD and PRO~ESD 
simulator to be held steady against the equipment 
being tested, without interfering with the test results. 

COUPLING PLANES 

Two coupling planes, one horizontal and one vertical, 
are required for product testing in accordance with 
IEC 1000-4-2. The Horizontal Coupling Plane, a rnodei 
HCP-I , is placed on a non-conductive table below the 
equipment being tested. A discharge to the HCP-1 will 
then. cause a horizontally polarized field to be radiated 
up into the product being tested. A Vertical Coupling 
Plane, model VCP-1, is oriented at a fixed distance from 
the product being tested. A discharge is .made to the 
edge of the VCP-I. causing a vertically polarized field to 
be radiated towards the product. All four sides of the 
product must be tested in this manner. 
Another type of plane available as an accessory to the 
CM-ESD and PRO-ESD is the TP~3, a 1.5m x 1.5m 
Target Plane used with the CTC-3 ESD target for 
waveform verification. The CTC-3 is mounted in the 
center of the plane and the ESD current is monitored on 
an oscilloscope which is installed inside a Faraday cage. 
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KeyTek Application Note 
ESD Testing per IEC 1000-4-2 

ESD BACKGROUND 

Hecnrostatic Discharge (ESD) is the abrupt release of 
charge from one object (often a person) to another. Such. 
a discharge can permanently damage or otherwise upset 
the function of sensitive electronic circuits. 
Electronic products are tested for ESD immunity to 
in.s'Llre their continued reliable operation if sulqiected to 

realistic levels of ESD after being placed in service. 
The European Union's EMC Directive mandates ESD 
immunity testing for virtually all electrical and/or 
electronic products as a condition tor obtaining the 
CE Mark before shipping to a member state of the 
European Union. 

APPLICABLE STANDARDS 

Generic humanity Standards, Product Standards and 
Prociuci Family Standards require Mat ESD tests be 
petforuzeé in accordance with specific Basic EMC 
Standards: SEC 801-2, ICC i 0=00-4-2., or EN 61000-4-2. 
KeyTek's Application Note, "EMC Standards 

Overview," provicies an overview' of European 
Standards for electromagnetic eompaitibility, describes 
how the Standards relate to one another, and lists 
sources for procuring copyrighted documents. 

BASIC EMC STANDARD 

The Basic EMC Standards for ESD define inetliods 
of generating consistently reprodncibie electrical 
stresses for test purposes. They specify capncitnnces 
anti resistances to Inociel the human `body's clinrge 
storing capability and discharge ixnpcdnnce, respectively. 

This rnodai results in a current waveform, drained in the 
Standards. While the Basic EMC Standard also specifies 
how to parlfamr ESD tasting, the Generic, Prndnct and 
Product PanNier Standards specify the test Innis and 
pass/faii Perfarrnallca Cri.tari.a. 

TEST LEVELS 
r r -  1 1 1 \ - 1 1 1  

Standard 
EN 5(){}82~1 

EN 50082-1 Draft 
EN 50082-2 
EN 50082-2 Draft 
EN 55 £04 

Appiieability 
Generic Immunity Residential, Commercial and Light Industrial 
Generic Immunity - Residential, Commercial and Light Industrial 
Generic Immunity - Industrial Environment 
Genetic immunity - industrial Environment 
Immunity for Household Appliances, Tools and Similar Apparatus 

Contact Dischaige 
Test Voltage: 
NIA 
4§{V 

4kv 
4kv 
4kv 

Air Discharge 
Test Voltage 
SKY 
8k\*' 
so 
8kv 
8kv 

TEST SET-UP 

Tgpécrat Ptashinfa for 
Dasxaharge to HCP 

Tgpicai Prmsitim 'Br 
DirECt Application 

"'l. 

*~.-*ertir.:l@ Coupling Plarwe 
was; (5.5 x 0.5 m} 

Tgpicai Pa-siiiun fur Discharge to '»fGP 
Hodzuniai Coupling Plane 
{HC3P} {"l .E x 43.8 ml 

| Wooden Table {O.8 m rag hl 
Hier 

Power Fiuppiy 

Ernsulaiinn 

Gruff d 
Reran  re 

F'i3nE TABLE 'TOP 5HT-U1* 

Typical Pusliion Eur 
Direct As=pEL=e:tk:»n FLOOR STNDING SET-UP 

Prmectivs 
Crarlducior 

I 

FiNer 

F'Uwe: Bnwiy 

lnsuialion la E} nm Pallet: 

Gruurld Heieswlce Plane Ptawer UI3'D*'&" 

Typkral Poaséion Br Diachazrgeirz *IEJP 

*JCP {û.5 x £15 rn} 
EUT Power Bahia 

EUT FJ'O Gatites 

iii en' 



1. 

l 
l . l '.a. 

l 

1-'q.. . . . 
I . . 

*I 



ESD Testing per IEC 1000-4 r -- .c 

COUPLING METHODS NUMBER AND RATE of DISCHARGES 

Direct Coupling is a discharge directly to the Equipment 
Under Test (EUT), either in an Air Discharge mode , 
necessary fer products having few Cr no metal surfaces, 
or via Contact mode, the preferred method. lo the "air 
discharge" mode, the ESD event is initiated when the 
test simulator output is brought into close proximity 
with the BUT until a spark is initiated. The resulting 
stress is influenced by various environmental factors . 
In the preferred "contact discharge" mode, the test 
simulator output is first brought into physical contact 
wid; the EUT, then the ESD event is initiated Ander 
controlled conditions within the simulator. 
Indirect Coupling simulates an ESD event which causes 
a radiated field to be emitted in the vicinity of the victim 
equipment. 7"'h_is is accoz.npli.siled using Vertical 
Coupling Planes (VCS's) and Horizontal Coupling 
Planes (HCA's). Current standards require discharges 
be made to the edge of the VCP and surface of an HCR 

WAVEFORMS 
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The manufacturer is required to deveiep 3. test plan 
identifying the EUT's rnnst sensitive cpeiating inede 
and appropriate test points. A rninirnurn of 10 discharges 
are then made to each test point in either Contact 
Discharge or Air Discharge, according to the test plan. A 
reconnnended time interval of I second between tests 
should be used, but a longer interval is allowed if 
necessary to determine if a system. failure has occurred. 
For the indirect tests, 10 discharges are required to the 
Vertical Coupling Plane at each of 4 equipment faces 
(40 discharges) and then 1.0 discharges are required to 
the Horizontal. Coupling Plane at 4 sides of the EUT (40 
discharges). 

EUT PERFORMANCE CRITERIA 
For ESD tests, the Generic Innnunity Standards and 
Household Appliances Product Family Standard require 
that products operate- as intended after the test. Ne 
degradation or less of function is allowed below a 
performance level specified by the manufacturer. Daring 
the test, degradation is allowed, bot not a change in the 
actnai operating state or stored data. Refer to the tables 
located in the Generic, Product and Product Family 
Standards for spec/ic Performance Criteria. The product 
cannot become unsafe under any conditi.ons . 

ESD SIMULATORS 

WAVEFORM VERIFICATION 

SEC 1000»4-2 requires the sirnuiatot" output be verified 
periodically. A Model CTC-3 me asurernent target and 
target plane is requited. The ESD current measurement 
is then made using a measurement system having a 
lGH.a or greater bandwidth. It is necessary to place the 
oscilloscope inside a shielded enclosure during the 
nieasurenient to reduce the effects of radiated ESD 
directly to the measurement instrument. 
Recent work by the Working Group 14.0 of the ESD 
Association has found that some simulators produce 
waveforms that are in. compliance with SEC 1000-4-2, 
but have considerable ringing and high frequency 
components that do not show up with GHz 
instrtunentation. These simulators may cause failures in 
products which would not occur if tested with a KeyTek 
sirnniator. Working Group 14.0 is preparing a docntnent 
to describe waveform verification methods to allow 
rnanofacturers to verify the ESD current from simulators 
using high bandwidth instrumentation. 

ESD Siiuul atoms produced by KeyTek Inst1urF1.eut 
Corporation meet all the siuauiator requirements of IEC 
1000-4-2, .iricludiug ciiseizarge network characteristics, 
discharge tips, and wavefoirrus. Numerous accessories 
and discharge tips are available from KeyTek for those 
manufactllrers requiring addition al test capability and 
flexibility. Contact KeyTek tor details. 
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KeyTek Application Note 
Standard Selector Guide 

PRODUCT AND PRODUCT FAMILY STANDARDS 

As of January l ,  3996, all electrical or electronics 
products shipped into the European Union that could 
either cause electromagnetic interference (EMI) or 
could be susceptible to EMI, must be tested to ensue 
adherence to the EMC Directive. (If a manufacturer 
believes that a product does not cause EMI and is not 
affected by EMI, the onus is on the manufacturer to 
substantiate his claims.) 
In order to comply with the EMC Directive, the 
following products listed mast conform to applicable 
Product or Product Family Standards. If no Product or 

Product Family Standards exist, the product must 
comply with the Generic Immunity and Emissions 
standards. These generic standards are divided into 
two areas : 

Environment 
Generic 
Emissions 

Generic 
Immunity 

I I 

Residential, commercial, 
and light industrial 

Industrial 

EN 500814 EN 50082-1 

EN 50083 EN 50{}82~»2 

RESIDENTIAL, COMMERCIAL AND LIGHT-INDUSTRIAL ENVIRONMENTS 

EN 5008/-/, the generic emission standard far 
residential, coffwzercial and light industrial states that: 

"The environments enccnnpassed by this standard are 
residential, eeininereial and light-indnstrial leeatiens, 
beth indeed and entdeer. The feiiewing list, although 
net eeinprehensive, gives an indication of leeatiens , 
which are inelndai : 
-- residential properties, e.g*. houses, apartments 
-- retail outlets, e.g. shops, stlpemlarkets 
-- business premises, e. g. offices, banks 

-- areas of public entertainment, e.g. cinemas, 
public bars, dance halls 

.-.-.- outdoor Iooations, et. petrol stations, car parks, 
arnusernerit and sports centres 

-- might-industrial locations, o. g. workshops, 
laboratories, service centres 

Locations which e characterized by being supplied 
directly at low voltage from the public mains network 
are considered to be residential, cornniercial--or light 
industrial .' ' 

INDUSTRIAL ENVIRONMENT 
i n  

BN 5008/-2, the generic emission standard for the 
industrial environment states that: 

"Apparatus covered by this standard is not intended 
for connection to the public mains network but is 
intended to be connected to a power network supplied 
from a high or medium-voltage transformer dedicated 
for the supply of an installation feeding manufacturing 
or similar plant? ' 

-- industri.aI, scientific and medical (ISM) apparatus 
- heavy inductive or capacitive loads are 

frequently switched 
- currents and associated magnetic fields are high 

These are Me Maj or contributors to the industrial 
electromagnetic environment and as such distinguish 
the industrial. from other environments . 

Industrial lacarions are characterized by the existence 
of one or more of the following condition,s'.° 

ISM equipment is defined in EN 550//, AnnexA as: 
. . suitable for use in all establishments other than 

domestic and those connected to a low voltage power 
supply network which supplies buildings used for 
domestic purposes." 
Some examples from Appendix A of EN 55011 for ISM 
equipment i.nc].ude: signal generators, measuring 
receivers, spectrum analyzers, chemical analysis 
machines and switched mode power supplies. 
Examples of general equipment include: industrial 
induction heating equipment, industrial microwave 
heating equipment, medical. apparatus (specifically 
short-wave therapy equipment and microwave therapy 
eqnipinent), spark erosion equipment, and spot welders . 
Some overlap exists in the definitions of the two 
categories and it is up to the manufacturer to use the 
best judgment in selecting the appropriate category. 
The maniifactuirer always has the f.i1.al responsibility 
in assuring compliance with the directive. 
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Standard Selector Guide 
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Emissions Immunity 
| | 

Product Category 
AC Power 
harmonic currents 

I 
VOltage Flicker RF Emissions 

ESI), EFT, Surge, 
and RF Immunity 

Audio equipment EN 60555-2 wiki 
become EN 6!.{]{]€}-3-2 

HN 60555-3 will 
become EN 610003-3 

EN 55013 EN 5{}082-'i 

Household appliances and portable: tools, 
c.g. vacuum rslsztarltfrs, washing machines, 
heating and cooling appliances, dinzmers 

EN 611555-3 will 
become EN 61{lf]€}3--3 

EN 60555-2 wi!! 
berxume HN 61000-3-2 

EN 55014 EN 55104 

Industrial electronic power and control equipnicnt EN 6I.{}[}()-3-2 61000-3-3 EN 5008i-2 EN 50082.-2 
Industrial non-electronic equipment 
e.8. connmutaitoz' l'ROl01'S 

EN 610004-2 EN 61{30l}.3_3 EN' 5m81-2 EN 50082-2 

Industrial, Scientific and Medical (ISM) equipments 
designed to generate radio frequency energy 

EN 61000-3-2 EN 6ifXIO~3-3 EN 5501.1 EN 50032-1. or EN 50082-2 

Technology Equipment (ITS) EN 61(K0(l-3-2 EN 610(}{)-3~3 EN 55022 50082-i OI' EN 50082-2 
Lifts - - - U I  - . lu - l  p1jf_.},T 12015 pEN £2016 
Lighting equipment EN 60555-2 will 

become EN 61000-3-2 
61000-3-3 

for disco lighting etc. 
55015 EN 50082-1. will he 61547 

in the 'future 

Medical? Equipment -Vu--nu - l ¢ 1 . l ¢ .  60601-1-2 EN 60601 -1-2 
Power Mains signaling equipment EN 61.000-3-2 - 1 1 - 1 1  EN 50065-1 EN 50082- I 
Professional Audio Visual Equipinont . 5 - - . u  nr-rm prEN` 55103-1 p1'EN 55103-2 
Rosi.do11tia1 and Light Iodusoiaj. equipment 6 I l`J{ll'}-3-2 

1 - l - - 1 m u  

EN 60555-2 will 
become E-l£[){3U~3~2 

EN 6 iouo3o HN 50081-1 EN 50082-1 
EN 60555-3 will 
honours EN 610003-3 

EN 55013 EN 55020 TV and Radio Receivers 

PRODUCT AND PRODUCT FA.1\411,y STA.NDARDS FOR IMMUNITY MAXIMUM REQUIRED TEST LEVELS 

ICC 

l 

see 
s 

EPT 

Serge 
Ceinbinaliee 
Wave 

Surge 
Teieeem 
Wave 

Plier 
Frequeaey 
Magaeiie 
Field 

Pulse 
Magnetie 
Fieiii 

Dips 8: 
Interrupts 

liiflkils 
Ring Wave 

EN 5l'_IJ082~i: Isa. 92 Ski? air diseheegfe 
Gerrie Immunity - Residential, 
Cemeiereiai, and Light Indeserial 

et 

BPJIH are had 
'tees Dips; 
Ieterrepts 
to 0 

pEN 5f}=[}82-1: Of; 96: 
Generic. Immunity - Resifieetial, 
Cererilereial, and Light Industrial 

4k'*¢" eeeteet mercie 

SRI M discharge 

et is eemmee :Tee fie 

1kif differeaiial eeecie 
E 

EN 5ize-sz-2: .1935 
Gerrie Isereuriiiy - 
Ielziesisial liiiwireeeient 

4.kV eeataet eiede 

SKU air diseherge 

et 

1kv difiiereetiei raeile 

3I]AJ'm 

p1'EN 5{3(]f82-2: Aug 9-5' 
Gerrie Imn';unity - 
hide stria Emfirezimen t 

4kv eeutaet suede 

SKY air disehatge 

zkv 4kv eemmee eieiie 

2k.V ziiifereetiai. mode 

. u p  

- 1 1  

3{L-Mm 

1n-v 

46% arid 
79% Dips; 
Zntemlpts 
Io O 

EN 55 E04 
immunity - Household Appliances, 
'Idols and Similar Apparatus 

4kv contact mode 

SKV air discharge 

lkv 2k.V common mode 

1kv differential :node 

- 

-un 

au-  

nm- 

- 

nun 

50% and 
70% Dips; 
Luternzpts 
to 0 

' Draft 

u 0 
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KeyTek Application Note 
EMC Standards Overview 

An OVERVIEW 

The European Union's EMC Directive requires that 
virtually all electronic and electrical. products be tested 
for innnunity to both man-rnade and natural phenomena 
and to insure that products do not emit 'unintentional 
signals that may interfere with the continued, reliable 
operation of other products . 
In order to accomplish this objective, CEN ELEC 
(an acronym for Cornité Européen de Normalisation 
Electrotechnique) was tasked with identifying the 
standards to be applied. CENELEC in conjunction with 
the IEC (International Electrotechnic al. Commission) 
and CISPR (Comity International Special des 

Perturbations Radioéleetroniques) have defined a series 
of Product Standards, Product Family Standards, and 
Basic EMC Standards for use in complying with the 
EMC Directive. 
Compliance with the EMC 'Directive will require 
products be tested in accordance with European Norms, 
or ENS, issued by CENELEC. These ENS are not 
developed by CENELEC but are IEC and CISPR 
standards predesignated as ENS, For example, Basie 
EMC Standard SEC 1000-4-2 becomes EN 61000-4-2, 
Basic EMC Standard CISPR 22 becomes EN 55022. 

THE IEC 
The IEC or International EieetretechMesl. Commi.ssiee 
is s werklwide standards writing ergaMzaties . 
MeMbership includes most. industrialized nations and 
is open to any nation that "wishes to contribute and 
silppiy s teciinicai expert. 

Within the IEC ere Teehnieel Committees, each teskelii 
with developing and maintaining specific types of 
standards. Most Basie EMC S ten delfcis fer immunity 
are developed by the ICC, es are most F1'od1.tet and 
Product Fsiniiy Stendercis . 

CISPR 
l 

CISPR is a special part et' the EC tasked with the 
deveieprnent of standards dealing with unwanted 
radiated exnissiens in the RF (radio frequency) speetrufn.. 
The objective of CISPR standards is to limit the amount 
et undesirable RF emanating from electrical and 

electronic. products, and therefore limit the amount of 
interference to other electronic products. Most Basic 
EMC Standards for radiated emissions are written by 
CISPR Technical Committees. 

THE STANDARDS 
1 .  

There are three types of EMC Publications: Product Standards . 
Product Family Standards (including Generic Standards) 
Basic EMC Publications 
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EMC Standards Overview 
PRODUCT STANDARDS 
Product EMC Standards relate to a particular type 
of product, system or installation for which specific 
conditions must be considered. Product EMC Standmds 
include : 
° Resistance Weidirtg equipment . Measuring Relays and Protection equipment 
Product Standards have priority over Product Family and 
Generic Standards, however, where no Product Standard 
or Product Family Standard exists for a particular 
product, the relevant Generic Standard will apply. 

PRODUCT FAMILY STANDARDS 
Frodoct Family Standards apply to products of a 
particular category such as: . Household appliances and portable tools . ITE (Information Tcchoology Equipment) . Audio, video, audio-visual and entertainment lighting 

control apparatus for professional use 
Product Family Standards have priority over Generic 
Standards, however, where to Product Family .EMC 
Standard exists for a particular product Qfamily, the 
relevant Generic Standard will apply. 

Basic: EMC Publications include Basic EMC Standards 
such as the IEC 1000-4-X Series, CISPR 22, CISPR i i ,  
and others. (IEC 1.000-4-X Series will become 
IEC 61000-4-X as new standards are developed and 
current ones revised.) 

OTHER DIRECTIVES 
In addition to the EMC Directive, there are other 
directives to which manufacturers of electrical and 
electronic products may have to comply : 
Safety Directives: Machinery Directive 

. Low Voltage Directive 
Each. procltict must comply with the safety directive that 
is most applicable. Products which can be classified as 
machinery should comply with the Machinery Directive, 
and these products that can be classified. as electrical or 
electronic products will have to meet the Low Voltage 
Directive. The manafac-turer is required to. determine 
which is most applicable for each product. 
Other directives include: 
° Toy Directive (already in force) 
' Medical. Devices Directive (medical electronics) 
* Telecommunications Directive (telecom products) 
° Automotive I)irecti.ve (vehicles and vehicle electronics) 

STANDARD DOCUMENT SOURCES 
GENERIC STANDARDS 
Generic EMC Standards e a special type of Product 
Family Standard which apply to products operating in a 
particular environment for which no dedicated Product 
or Product Family Standard exists. They specify a set of 
essential requirements, test procedures and generalized 
performance criteria applicable to products or systems 
operating in this erwironnient. 
The Generic EMC Standards include: EN 500824, 
EN 500822, EN 500814 and EN 50081-2 which cover 
immunity and emissions testing for commercial, 
residential and light industrial environments, as well 
as for industrial environments. 

Standards may he obtained directly from the issuing 
body - the IEC or CENELEC, 01' from yous' national 
standards organization. In the United States it is the 
American National Standards INstitute (ANSI) at 
+ (1) 212-642-4900; in the United Kingdom it is the 
British Standards Institute (BSI). Commercial sources 
include The Doeament Center in the United States at 
+ (1) 415-591-7600. 
In order to maintain an up-to-date Standards file, 
contact ERA Technology Ltd. in the United Kingdom at 
-t-(44) £372 367018 and request a subscnlption to the 
Safety and EMC uewsietter. 

BASIC EMC PUBLICATIONS 

. 
• 

Basic EMC Put>li.ce.tions may be standards or technical 
reports which, by delI"initi.on, are NOT dedicated to 
specific product families, products, systems or 
installations. They may concern : 

Terminology 
Desedptions of electromagnetic phenomena 

• Specification of compatibility levels 
(NOT compliance levels) 

* General requirements for the limitation of emissions 
» Recommendations for test levels for immunity 
• Measurement and test techniques 

Descriptions and cIassii?i.ceti.o11 of the environment 

o 0 
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A e * o O ' Cati I n 
Surge Testing per IEC 1000-4-»5 

SURGE BACKGROUND 

Surges occur on the AC power mains as a result of 
switching operations in the power grid and from nearby 
lightning strikes, either directly to the .power distribution 
systein or to nearby ground. Radiated coupling of surges 
into I/O lines generally occurs only when the lines are 
very long. 
Electronic products are tested for Surge immunity to 
insure their continued reliable operation if subjected to 

APPLICABLE STANDARDS 

Generic Immunity, Product and Product Family 
Standards teqaire Sarge tests be lnerfermed in 
accordance with Basic EMC Sta11clatd.s: ICC 801-5, 
SEC 1. 000-4-5 Cr EN 61. 000-4-»5. KeyTek's Applicatiea 
Note, "EMC Standards Overview," provides an overview 

l to 

realistic 'levels of surge voltages. The European U.uion's 
EMC Directive currently .mandates Surge testing for 
some products, however, it .is expected that virtually all 
electrical and electronic products will have to be tested 
for Surge immunity in the near future as a condition for 
obtaining the CE Mark before shipping products to a 
roerrrber state of the European Union. 

of European Standards for eiectrornagnetic 
eornpatibiiity, describes bow the S£andards relate to 
one another, and lists sources for procuring copyrighted 
doeurnents. 
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BASIC EMC STANDARD r 

The Basie EMC Standard fer Sarge defines the rnetheds 
of generating consistently repredncibie surge voltages 
fer test purposes. They specify generator and 
eenpier/deco-upler design and perferrnance in sutfrleient 
detail to preciuee eerreiatable results between test sites. 

While the Basic EMC Standard specifies how to 
perferrii Surge testing, the Generic, Product and Product 
Family Standards specify the test levels and passffail 
perfermarice criteria. 

TEST LEVELS 

Standard 

? 

EN 50082- 1. 
EN 50082-1 Draft 
EN S0082-2 
EN 50082-2 Draft 
EN 55104 

Applicability 
Generic Immunity 
Generic I.m.:z1uni£y 
Generic I.mn1uni.£y 

- I  Residential, Commercial emf Light Industrial 
Residential, Conznaerc-Ial and Light I.n.dus1'.rial. 
Industrial Exwironznenli 

Generic Immunity - Inéastriai Environment 
Immunity for Household Appliances, Tools and Similar Apparatus 

Commun 
Made 
N/A 
2kv 
N/A 
4kv 
zkv 

Diffbreie- ntiai 
Mode 
N/A 
E.kV 

2kv 
ì.kv 

SAFETY 

When performing Surge tests, safety is a primary 
concern. Surge voltages and currents must be contained 
to insure they will not appear where they can cause 
damage to other rnstrurnerrts in the test ares. The test 
pulses used for Surge testing are of snffieient energy 
to cause eornponents to 'fragment 'under ifauér conditions 
and becorrre hazerclous to personnel in unprotected 
environments. 
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Sur I 
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e Testing l or I 100 ,4 

COUPTLING METHODS TEST EXECUTION 

particularly at frequencies greater than a few kilohertz. 

Capacitive Coupling via 91.11 (Lorre to earth) Of' l8uF 
(line to lire) capacitors is required for eouplirig surges to 
AC or DC power mains. These coupling eapaeitors are 
typieaily included as part of El Coupler/Deeoupler (CID) 
in commercially available Surge simulaiiors. The C/D 
provides both coupling to the FUT power .irrains and a 
decoupler to prevent the surge from appearing on the ac 
mains connected to other equipment In the lab. 
Capacitive Coupling via .51-:F capacitors, as well as via 
alternative devices such as surge arresters, are used to 
couple surges onto data, I/O and telecomrnunlcatiou 
lirres. Surge arresters are the preferred coupler device 
due to the undesirable loading effects of capacitors 

J g 
A decoupler Included to prevent the surge from 
appearing at, and potentially damaging, the auxiliary 
equiprueut. 

WAVEFORMS 

90% 

30% 

THE . 
TO-Iv# 

1-°- 50% 

'tif-10% 
90% 

10% an 

513% 

THE 

"` ~l;~<..=~ 

Open Circuit cottage 1.2 J: 5th 
Front Time: TF = LE? x TI=.F = 1.2Lsse\: :IL 30% 
Duration: Ta in Virtual Ettart to 50*tt, = 50IJsec i2D°»t= 

Short Circuit Current B J: EB* 
Front Time: TF W 1.25 x Tm=¢s= == 8;J5a='_: i 2!.'P>8 
Duration: Tir 'Virtual Start to 50% : Eousec 251% 

WAVEPQRM VERIFICATION 

ICC l 00{}-4-5 reqilil'es that the sirrrnlator oirtpnt be 
verified periodically. High voltage differential surge 
probes are required for veriflyin§ the open-cirenit 
voltage, and a suitable current transformer (Pearson 
Model 'I l.(} or equivalent) is required for verii'icatio.n 
of the short-circuit current. A digital or storage 
oscilloscope with I.00MHlz bandwidth is sufficient 
for measuring the surge voltage and current waveforms 
and peaks. 

a 

a 

o 

a 

e 

as 

e 

9 

5 

e 

Q 

According to ICC l000-4-5, testing must be carried Ont 
according to the rnannfactn.rer's test plan, which shall 
specify: 

Generator & ot.her equipment 
Generator Source impedance 
Repetition rate (one per minute 1naxini1nm`) 
Sequence of application of the surge 
installation conditions 
Operating conditions of EUT 
Number of tests (at least five positive and five 
negative at each point) 
Test levels 
Polarity 
Inputs/outputs tested 
Phase angle of coupling to ac mains 
internal or external tri geer 

EUT PERFORMANCE CRITER1A 

For Surge tests, the Generic Inunnnity Standards and 
Household Appliances Product Fainily Standard require 
that products operate as intended after the test. No 
degradation or loss of function is allowed below a 
perfonnanee Be-vel specified by the rnannfacturer. Daring 
the test, degradation i.s allowed, but not a change in the 
actual operating status or data storage. Refer to the 
tables located in the Generic, Product and. Product 
i~ilalnil§,* Standards for specific Performance Criteria. The 
product cannot becoine unsafe under any conditions. 

SURGE SIMULATORS 

Surge Sinrnlaiors produced by KeyTek Instrnrnent 
Corporation meet all the si.rnnlator requirements of 
ICC }.000-445, ineloding dynamic sonroe Nnpedanee, 
all waveform eharaoterisries, and eooplenfdeconpler 
design. Contact KeyTel<; for details. 
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Grcurlci 

Grcfu d 

Open Circuit Voltage (OCV) 
M§nimi2.o Loop Areas 

HV Probes 

Short Circuit Carrent (SCI) 
Ivlšnëmize Loup Area 

No 
Ground 

Current 
Tramaformrar 

Short Eaiun 
foi l  

Grow-und 

AC 
Ground or Pearson Model E16 or equiuaiant 
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Dips and Interrupts Testing per IEC 1000-»4-11 

DIPS AND INTERRUPTS BACKGROUND 

Dips and interrupts can occur on the AC power mains 
as a result of a fault in the d..i.stribution system such as 
an open circuit breaker or £1 sudden large load being 
turned on in the immediate vicinity. A. power distribution 
system fault can cause a switch in the distribution 
grid to open and close a number of times, resulting in 
rnultipie interrupts to electrical and electronic 
equipment. 

Electronic products are tested for immunity to dips and 
interrupts to insure their continued reliable operation if 
subjected to dips and/or interrupts on the AC power 
mains. The European Union's EMC Directive mandates 
dips and interrupts testing for virtually all electrical and 
electronic products as a condition for obtaining the CE 
Mark before shipping products to member states of the 
European Union. 

APPLICABLE STANDARDS 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . 

Generic Immunity Standards, Product Standards and 
Product Faniiifr Standards require that dip and interrupt 
tests be performed in accordance with Basic EMC 
Standards: ICC `I_00{}-»4-11 and. EN 6.1000-4-11'. 
KeyTek's Application Note, "EMC Standards 

Overview," provides an overview of European Standards 
Eor electromagnetic compatibility, describes how the 
Standards relate to one another, and 'lists sources for 
procuring copyrighted documents. 

' HEC E{}{}E}-4-II and EN €iI{}E}{}-4-11 v1r1'.u21I}.y identical standards. 

BAsic EMC STANDARD 
The 'B asie EMC Standard for Dips and interrupts 
defines rnetheds of generating insistently reproducible 
ele-elirieai dips and interrupts for test purposes. They 
specify eharaeieNsties of the AC mains to the EUT such 
as peak inrush current, transition tirrres and durations. 

While the Basie Starrdard specifies how to 
perfurrrr Dips arid Interrupts testing, the Generic, 
Preduet and Product Farriily 'Standards specify the 
test 'levels sud passliail Perferutauee Criteria. 

TEST LEVELS 

Standard 

E 

EN 50082-11 
EN 50082- 1. Draft 
EN 50082-2 
EN 50082-2 Draft 

55104 N 

Applicability 

I. 

Residential, Commercial and Light Industrial 
Residential, Commercial and Light Industrial 
industrial Environment 

Generic Immunity - 
Generic Immunity » 

Generic immunity 
Generic immunity - Ind.ustriall Environment 
Immunity for Household Appliances, Tools and Similar Apparatus 

Levels 

Not required 
0%, 40%, 70% & 100% 
Not required 
0%, 40%, 70% & 100% 
0%-, 40%, 70% & 2.00% 
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I ips an I nterru I ts Testify l 
Ur 

per IEC 1 u 0-4-11 
PEAK INRUSH CURRENT EUT PERFORMANCE CRITERIA . . . . . . . . . . . . 

ICC 2000-4-ii requires the simulator be capable of 
supplying peak inrush ctlrrents of as to SODA for 
220V to 240V mains, arid up to 250A for LIOGV to 
120V mains. Ad ditiorraily, the Standard requires 
this capability be measured using a bridge rectifier 
connected via a switch to a discharged .l7001-1i' 
capacitor. The parallel discharge resistance should be 
chosen to allow several RC time constants between 
tests. An exampic in Annex A. (normative) uses a l.0.k 
ohm resistance, providing a time constant of 17 s, 
" ...so that a wait of .l .5 to 2 minutes should be used 
between inrush. drive capability tests." 
The test for inrush current is performed by switching 
the generator from 0% to 100% at both 90° and 270° 
to insure sufficient peak inrush current drive capability 
for both polarities . 

WAVEFORM VERIFICATION 

IEC 1000-4~I I requires that the sirriulator output he 
verified periodically. For Dip arid lriteriilpt test 
siiriliiarors, it is necessary to verify time voltage trarisitiou 
levels, transition times to i00%, and. the inrush eorrerit 
capability. Miosi rriocierii oseilloseopes are eapaele of? 
observing the voltage levels arid transition tiiries. For 
verifying the frosh eurreot, a bridge rectifier, suitably 
rated i 700159 capacitor arid appropriate eiirrent 
transformer are required. 

Rise and fall iimss of PDF" 
simulator irarisiiions 

For Dip and Interrupt tests, Performance Criteria *varies 
in seine standards depending on the duration or severity 
of the dip ardor inierrnpt. Under some conditions, loss 
of flme-ti.on is alioweri, lrroviderl that the fnnefjon is 
semI-rerxoverable or can be restored by the control 
operations. 'Under less severe conditions, degradation of 
per1°lo1°1nance is a.l..l.owed during the test, howe*».=e1°, the unit 
must continue to operate as intended after the test. Refer 
to the tables located in the Generic, Product. and Product 
Family Standa1°d.s 'for specific Performance Criteria. The 
prodnci cannot become unsafe under any conditions. 

DIP AND INTERRUPT SIMULATORS 
Dip and Interrupt Simulators produced by KeyTek 
Instrument Corporation meet all the simulator 
reqnirernerits of SEC 1000-4- I. 1, including those for peak 
inrush ea.rre1iI'.. Additionally, KeyTek siinniators moot the 
fast switching time requirements not only to 'I 00% as 
required by the standards, but from any level to any 
other 'Jes/el. Contact KeyTek for details. 
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TEST EXECUTION 

According to }'EC 10(}0-4-1 I, tests must be performed 
in conapiiance with the manufactures test plan, which 
shall specify: 
° Input power of the EUT 
as Perforrsanee Criteria 
o Operation efaodes of the EUT 
» Test set-up description 
an Type of designation of the HUT 
4: ielotmatioil or possible connections, cables, 

peripherals, etc. 
After each group of tests, a complete functional test 
must be performed. 
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ESD Testing per IEC 1000-»-4 I 4 

ESD BACKGROUND 

Electrostatic Discharge (ESD) Is the abrupt release of 
charge from one object (often a person) to another. Such 
a (discharge can perlnanently damage or otherwise upset 
the fun-tion of` sensitive e}.ectron.ic cI.:rcu.i.ts. 
E}ectronlc products are tested .for ESD immunity to 
insure *their continued reliable operation if subjected Io 

APPLICABLE STANDARDS 

Generic Immtiiiity Standards, Product Standards aid. 
Predict Family Standards require that ESD tests be 
performed in accordance- with specific Basic EMC 
Staadards: ICC 801.-2, SEC `i0(}0-4-2. or EN 61.000-4-2. 
KeyTek's Application Note, "EMC Standards 

BASIC EMC STANDARD 

The Basie EMC Standards for ESD define niefhods 
of generating consistently reproducible electrical 
stresses for test purposes. They specify capacitances 
and resistances to infidel the hninan body's charge 
storing capability and discharge impedance, respecirively. 

0 to 

realistic levels of ESD after being placed in service. 
The European Union's EMC Directive mandates ESD 
irrrtnunity testing for virtually ail electrical and/or 
electronic products as a condition for obtaining the 
CE Mark before shipping to a member state of the 
European Union. 

Overview," provides an overview of European 
Standards for electromagnetic corrrpatibiiity, describes 
how the Standards relate to one ar=oth.e1', and lists 
sources for procurillg copyrighted documents. 

This rrrociel. results .Iii a oorrerit wavetorro, clefrrled iii the 
Standards. While the Basie EMC Standard also specifies 
how to perform ESD testing, the Generic, Prodlrot and 
Produce Family Standards specify the test levels and 
passffail ?erfor.mar1ce Cr.i.ter.ia. 
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TEST LEVELS 

Standard Applicability 
Contact Discharge 
Test Voltage 

Air Discharge 
Test Voltage 

EN 50082-1. 
EN 500S2-l¥ Draft 
EN 50082-2 

50082-2 Draft 
EN 55104 

Generic Immunity - Residential, Commercial and 'Light Industrial 
Generic Immunity - Resiéeliiial, Commercial and Light Industrial 
Generic Immunity - Industrial Environment 
Generic Immunity - Industrial Elwitoilment 
Immunity' for Hoiisellold Appliances, Tools and Similar Apparatus 

NIA 
4kv 
4kv 
4kv 
4kv' 

8 k'v' 

8kv 
SRI 
8kv 
8kv 

TEST SET-UP 

?3,r;=i»::al Position Eor 
Discharge to HUP 

Typical Position for 
Dire-at Application 

"\_ 

vsrtinle Gaupllng Plane 
WCP; (COS as 0.5 m) 

Typical Fusiaicn for Discharge to VG? 
Hnrizontai Gougsing In*taree 
(HCP) +21 .as x as ml 

Wonciera Table lO.E m high) 

Filter 

Power Supply 

! Ins uiatécsn 

Ground 
Flefererl me 

Place TABLE Too# SHLUP 

Tgrpicaé Pnsilimn for 
Direct Apglicsiléon Fiizc-R STAn1'>1;~1G S§:z'»U1> 

Protective 
Co ne unto: 

Filter 

I"ow@f Supply 

insulation [19 cm Palietji 

Ground Qeierenme 

I J "  

Typical Posétiurl for Uischarge to VCE* 

VÇ1* {E:I.5 x ü.5 to) 
EU? Power Came 

Es? am GEibl£E*S 

Féiter 

F`*ower So;-ply 

. . 
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S I Testing - per IE 10 n 
COUPLING METHODS 

I" 

Direct Coupling is 8 discharge directly to the Equipment 
Under Test (HUT), either in an Air Discharge niche, 
necessary' tor products having few Cr no rnetai surfaces, 
Cr via Contact mode, the preferred method. In the "air 
discharge" mode., the HAD event is initiated when the 
test simuiatoif output is brought into close proximity 
with the Et 'F until a spark is initiate-d. The resulting 
stress is influenced by various environln.en.ta.I t`actors . 
in the preferred "contact discharge" mode, the test' 
siniuiator output is first brought into physical contact 
with the BUT, then the ESD event i.s initiated under 
controlled conditions within the simulator. 
indirect Coupling simulates an ESD event which causes 
a radiated field to be emitted in the vicinity of the victim 
equipment. This is accomplished using Vertical 
Ccupiing Planes (VCP's) and Horizontal Coupling 
Planes (HCP's). Current standards require discharges 
be made to the edge of the VCP and surface of an HCP. 

WAVEFORMS 

95% 

16% I 

3.1r5Amv xt 10% 

HAIKV al: 36% 

I 
Him? 1 FiB rh  

l . l . . . l l - 1 - r r r r 1 ' l n l l  EP 

3E'fns 
of  I 
Eflirra 

Haiku :it {3EIF*"""n 

NUMBER AND RATE OF DISCHARGES 

The manufacturer is required to develop Et test plan 
iderrtifyiog the EAT's most sensitive operatirrg triode 
arid appropriate test points. A mioirmrrs. of Z() discharges 
are then rrrade to each test point in either Contact 
Discharge or Air Discharge, according to the test plan. A 
recommended time .interval of i second between tests 
should be used., but a longer interval is allowed If 
necessary to determine if a. system failure has occurred. 
For the indirect tests, 30 discharges are required to the 
Veriiicat Coupling Plane at each of 4 equipment faces 
(40 discharges) and then 1.0 discharges are required to 
the I-Iorizontal Coupling Plane at 4 sides of the EUT (40 
discharges). 

EUT PERFORMANCE CRITERIA 

For ESD re-sts, the Generic. irnniunity Standards and 
Household Appliances Product Family Standard require 
that' products operate as intended after the test. No 
degradation or loss of function is allowed be-Iow a 
performance level specified by the manufacturer. During 
the test, degradation is allowed, Out not a change ia the 
actual operating state or stored data. Refer to the tables 
located .in the Generic, Product and Product Fatuity 
Standards for specific Perilorrnan.ce Criteria. The product 
cannot becoine unsafe under any conditions. 

ESD SIMULATORS 
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WAVEFORM VERIFICATION 

ICC 100{)»--4-»2 requires the si..tnu.l.ator output be verified 
periodically. A Model CTC-3 rneusurernent target and 
target plane is required. The .ESD current rneasurernent 
is then made using a .tneasureinent systein having a 
1 GHz or greater bandwidth. it is .ttecesszny to place the 
oscilloscope inside a shielded enclosure during the 
measurement to reduce the effects of radiated ESD 
directly to the measurement instrument. 
Recent work by the Working Group 14.0 of the ESD 
Association has found that some simulators produce 
waveforms that are in cotnpiiance with :ICC 1000-4-2, 
but have considerable ringing and. high frequency 
components that do not show up with 'l GHz 
instruinentznion. These siinulators inajr CEIHEQE failures in 

products which would not oeeur if tested with a i{ey'ilek 
simulator. Working Group 14.0 is preparing ET doeurnent 
to describe waveform verification methods to allow 
inanufaeturers to verify the F SD current from siinulators 
using high bandwidth i.nstrurnentation. 

ESD Siroirlariors produced by Ke;Tek Irrstrrrroent 
Corporation me-et all the sirririlator requiremerits or' ICC 
1000-»-2, iriciirdirig discharge network ciiaracteristics, 
discharge tips, and waveforros. Nirirreroos accessories 
and discharge tips are available 'froro KeyTek for those 
manufacturers requiring addi.ti.o.aa}. test. capability and 
flexibility. Contact KeyTek for details. 

One Lowell Research Center' 
Lowell, la/Ias sac:hu.setts 01852-4345 USA 
1 800 753 9835 11 Tel: 'i 978 275 0800 +0 Fax: I 978 275 0850 
email: sales@keytek.eom 
http:/1fwww.keyiek.oom 
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ES Accessories for Testing . yond I C 1000»4»2 

REAL WORLD TESHNG L... 

|~v~.|~.......................- . M . . M . . . . . . % @ -  

ESC) is the most common cause Of' failure in computer 
based equipment. It accounts for hundreds of millions 
of dollars in dowritirue and repair costs each year. 
Fortunately, catastrophic failures are preventable arid 
many manufacturers have R&l:) and mallufacturiaig 
programs to insure that their products are ESD resistant 
when shipped. The European Union's EMC Directive 
requires that virtually all el.ect.ronI.c and electrical 
products be tested for a nainiuaum level of ESD 
immunity. 

I~Ioweve1°, experience by manufacturers has shown that 
the characte1'ist.i.cs of real ESD vary somewhat from the 
rest pulses required by mandatory standards. Current 
rise times are much faster and fields associated. with 
discharges are more significant than thought. 
In order to insure that products are immune to real ESD 
events, It is necessary to test beyond the requirements 
of the mandatory standards using different discharge 
tips, coupling planes and other accessories. 

APPLICABLE STANDARDS 
.l'w.n1.v1.-nu-au.: 

Generic Immunity Standards, Product; Standards and 
Product Family Standards require that ESD tests be 
performed in accordance with specific Basic Test 
Standards: ICC 80 l. -2, ICC 1000-4-2 or .EN 61000-4-2. 

KeyTek's Application Note "EMC Standards Overview" 
provides an overview of Iiiiirepean Standards for 
electromagrietie compatibility, describes hew the 
Standards relate to one another, and lists sources for 
procuring copyrighted documents. 

BASIC EMC STANDARDS 
. . . . . | » .  

The Basic EMC Standards for ESD define methods of' 
generating consistently reproducible electrical stresses 

for test purposes. (Refer to ESD Testing per 
SEC 1000-4-2, Application Note.) 

APPLYING DISCHARGES 
J r l . | r u u \ - - J | - | - | -  

ESD is applied beth directly to the Equipment Under 
Test (BUT) and indirectly, via llo1?.i.zontal. and vertical 
coupling planes. 

' 

Direct coupling is performed with either a contact 
anode discharge to metal surfaces of the EUT (preferred 
method), or *via an air discharge. In both eases, 
discharges must be made to all points and surfaces 
accessible to personnel during normal usage. Tests are 
performed using 10 single discharges per test point in 
the most sensiti.ve polarity. 
Indirect discharges are performed to simulate radiated 
ESD events to the El I". Using the vertical coupling 

TEST SET-UP 
1rnnwl..n- 

typical position for 
Discharge to i~*-GP 

Ground 
Hgfggggcg 

Plane 

Wpical Posilisn for 
Birect Apprriicazinra 

FH'-!Sl510rs 

Vmrticle Coupling Plane 
l"»."€3Pl lG.5 x G.5 m) 

Fypical Position for Uischarge to *JCP 
Horizontal Coupiirag Plane 
{H-5.1931 £1 .6 x GB m} 

» Wooden Tabl@ (13.23 m high) 

Filter 

Power Sugpiy 

Insulation 

TABLE TOP SM"-UP 

plane (VCP), at 'least 'IO discharges to the center of the 
edge of the plane are required with the VCP positioned 
to completely radiate towards four faces of the EUT. 
The horizontal coupling plane (HCP) is on the surface 
of the work table and is covered. with a material to 
electrically insulate it from the l§U'1". Currently, & 
discharge is made to the surface of the HCP at a 
distance of 0. lm  from each side of the BUT, however, 
an amendment is in process to modify this procedure 
and require discharges to be made to the center of the 
edge Of' the HCP. 

l 1 I  unlu 

Typical Fosision :Ur 
Direct Application 1-Loon S'rAz-1;;»11-1G SELUP 

Prcsaeclive 
Gondmactor 

: 

Ffiltalr 

Power Supply 

lnsuiatéorr Us cm Pallet) 

Ground Reference Plane I¢*c:w@r Supply 

Typical Position for Discharge in UCP 

vol" (0.5 x 0,5 ml 
ELET Power Cable 

EUT arc Cables 

Filter 

. . . . . . . . 
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CM»ESD ANS PRO-ESD TIPS OTHER ACCESSORIES . . . . . . . . . . 
u.l.l u w u  

Simulator tips are included with CM-ESD and 
PRO-ESD i'or both contact node testing (TPC-3) and 
air discharge testing (TPA~»2) in accordance with 
ICC 'I 000-4-2. For very fast, real-worldrise times, 
the TPA-i for air discharge will provide rise times on 
the order of 0.4ns or Easter. 
A method used successfully for locating ESD and RF 
susceptibility problems is self-discharge: producing 
the spark associated with an air discharge, but wi.th.out 
actually discharging to the equipment under test. This 
is done using the TPF-»I self-discharge tip in the vicinity 
of suspect cables, connectors, shields and the like. 
Another useful tool is the 50-MZ standoff spacer for 
air-discharge testing. This allows the user to set the 
precise distance between the tip and the target 
equipment, useful for investigative work. 
When trying to determine the real cause of an ESD 
immunity problem, it is useful to separate E-Field and 
H»-Fieid effects. This is easily accomplished with the 
MZT- 1 I. .s-Fiaia and. MZT- i "2 ii-ine-ia Simulator Tip 
Asseinbiies. 
In order to determine if fields are being generated and 
to observe the relative levels of those fields, the FCS-'I 
.Field and Corona Sensor Group was developed. 
This option .includes a basic monitor unit, HEC- QI , 
H-Pieid Sensor, HFS4., E8:Fie}.d Sensor, BFS- I , arid 
Pre-discharge Corona Sensor, CCS- 1 . 

In order to obtain an independent measurement of the 
ESD voltage on the tip of tift CM~ESD and PRO-ESD, 
a calibrated attenuate, such as the DCA-2 is required. 
With the attenuate in place, the eiitput voltage can be 
read using any DC attenuator. 
For customers planning to ship the CM~}8.SD and 
PRO-ESD between facilities on a regular basis, the 
MCA- I. Hard Carrying Case is recommended. No 
additional shipping rnateriais are required. Secure the 
unit in the MCA-1, affix the proper labels, and. call 
the shipper. 
Some corporate standards require testing with 
hundreds or even thousands of. discharges to a point 
on the equipment under test. A non-conducting tripod, 
such as the T-2, allows the CM~ESD and PR()-ESD 
simulator to be head steady against the equipment 
being tested, without interfering with the test results. 

i t  

COUPLING PLANES 
»..\..m..... 

Two coupling planes, one horizontal and one vertical., 
are required for product testing in accordance with 
IEC 1000-4-2. The Horizontal Coupling Piano, £1 model 
HCP- l ,  is placed on a non-conductive table below the 
equipment being tested. A discharge to the HCP-» l. will 
then cause a horizontally polarized field. to be .radiated 
up into the product being tested. A Vertical Coupling 
Plane, model VCP~ I., is oriented at a fixed distance from 
the product being tested. A discharge is made to the 
edge of the VCP-l causing a vertically polarized field to 
be radiated towards the product. All four sides of the 
product most be tested in this manner. 
Another type of plane available as an accessory to the 
CM-ESD and PRO-ESD is the TP-3, a l.5m x 1.5m 
Target Plane used with the CTC»3 ESD target for 
waveform verification. The CTC-3 is rnounteci in the 
center of the plane and the ESD current is monitored of 
an oscilloscope which is installed inside a Faraday cage. 

A Thermo Woltek company 

One Lowell Research Center 
Lowell, Massachusetts 03852-4345 USA 
1. 800 753 9335 . Tel: 1 978 275 0800 • Fax: 1. 978 275 0850 
email: sa}es@keytek.co1'n 
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EFT Testing per IEC 1000-4-4 
. . . . . . . . . . . . . . . . . 

I 

EFT BACKGROUND 

Electrical Fast Transients (EFT) are caused anytime a 
gaseous discharge occurs (a spark in air or other gas), 
the nnost coinmon being the opening of.' a switch through 
which current is flowing. As the switch is opened, arcing 
occurs between the contacts, first at a low voltage and 
high frequency while contacts are close together, and 
later at a higher voltage and lower frequency as the 
contacts become separated. Coupling of the EFT into 
electronic products OCCUIS when power cables .handling 

APPLICABLE STANDARDS 

Generic immunity, Product and Product Family 
Standards require that EFT techie be performed in 
accordance with Basic EMC Standards: IEC 801-4, sEC 
1000-4-»4 or EN 63600-4-4*. KeyTek's Application Note, 

SEC E01-4, EEC 1000~4~4, and EN SUJOU-4-4 are essentially the same for test voltages 
and levels. 

BASIC EMC STANDARD 

The Basic EMC Standards for EFT define methods of 
generating consistently reproducible fast transients for 
test purposes. They specify generator and 
couplerldeeoupler design and perforrnaitee in an attempt 
to produce eorrelational results between test sites. The 

TEST LEVELS 

high currents are run in close proximity to power, data, 
and/or 1/O cables. 
Electronic products :ire tested for EFT immunity to 
insure their continued reliable operation if subjected to 
1'ealistic levels of fast transients. The European Union's 
EMC Directive mandates EFT testing for virtually all 
electrical and electronic products as a condition for 
obtaining the CH .Mark before shipping to 21 anenaber 
state of the European Union. 

"EMC Stanclards Overview," provides an overview of 
European Standards for electromagnetic eompatibiiity, 
describes how the Standards relate to one another, and. 
lists sources for procuring copyrighted documents. 

Basic EMC Standard specifies how to perform EFT 
testing, I:he Generic, Product and Product Family 
Standards specify the test levels and pass/fail 
perfol'rrlanee criteria. 
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Standard Applicability Test Voltage 

EN 500824 
EN 500824 Draft 
EN 50082-2 
EN 50082-2 Draft 
EN 5510 

Residential, Commercial and Light Industrial 
Residential, Commercial. and Light Industrial 
Ir1dus£riaI Environment 

Generic Immunity - 
Generic Immunity 
Generic Immunity - 
Generic immunity - Industrial Environment 
Immunity for Household Appliances, Tools and Similar Apparatus 

i kV 
l RV 
2kv 
2kv 
I k V 

TEST SET-UP 

'Q 
(_, w~ f 

:a G(2"l'sl'sECTiOrll 

/ 

TABLE TRI* S§8'1"-Up 

FLUQR STANDr.NG SETUP 

I >§.§sTL . . . . . . . 

Gapacftlve 
coupling 
clamp' car=lp =?r;q 

'C 1D GAP :»1E'DEI pF 
{n»;I- connection requ§red',l 

EIR?-' Cor1rlel:1EI:lr1 
5 

EFT 
Simaialw 

Insaéating 
Supp-rafts 

1 
Grounding cunn~ ~:lion according In 
Ina rr1ar1ufaa~tu:e:'5 speciiiaalinns 

*f 



EFT Testing per IEC 1000-4 d 

COUPLING METHODS TEST EXECUTION . . . . . . . . . . . 

Capacitive Coupling via 33nF capacitors is the 
required coupling method Io AC or DC power rojas . 
'These coupling capacitors are lrrcluded as part of a 
Coupler/' Decoupler (COD) in cororrrercially available 
EFT sim.ulato1*s. The éesiga of the decoupling portion 
of the C/D, which prevents Iihe burst froru traveling 
back onto the power mains, is also specified in ICC 
1000-4-4. 
A Capacitive Coupling Clamp is used to couple EFT 
bursts onto data, E/O, and telecommunications lines. 
Construction of the clamp is shown in Fi sure 5 of IEC 
`l.000-4-4, however, considerable d.il'ferellces exist in 
commercially ava.i.lable clamps. Soroe clamps use higher 
quality m.ate1'i.a1 s and some designs allow for the use of 
an optional safety interlocked cover. 

WAVEFORMS 

STAMDARB EFT wAvEFo1=w 
Each Pulse in the 8urst 

50% 

1{3%" 

l g r Eunsec :1: 30% P; 
.an is 

5ne-en: i 30% 

Hn 

Type of test 
Polarité (+  

According to SEC 1.000-4-4, testing must be carried cut 
according to the c3an'L1factutc1"s inst plan, .which shall 
specify: 

& - required) 

Number of Voltage tests 
EUT operating condition 

Test levels 
Test du.rat.io11 
(I minute minimum) 
EUT ports 
Sequence to tests 
to ports, etc. 

Auxiliary equipment 

EUT PERFORMANCE CRITERIA 

For EFT tests, the Generic Immunity Standards and 
Household Appliances Prfoduct Parrtify Standard. require 
that products operate as iuicrrded after the test. No 
degradation or loss of 1"r1nc-tioa is allowed below 21 

pcrrOrnaarrce level spec rfied by the maui?acturer. 
Daring the test, degradation Is ailowe-ri, but rot  e 
change in the actual operating status or data storage. 
Refer to the tables located In the Generic Product 
and Product Family Starrdards for specific Perforraaace 
Criteria. The product carrrrot becorae unsafe urrder 
aay conditions. 

EFT SIMULATORS 

. . . 

. . . 

. . . 

. . 

. . . . . . . 
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. . . . . . . . . . . . 

WAVEFORM VERIFICATION 

IEC Z. 000-4-4 requires that the simulator output. he 
verified periodically. A. 50 ohm .load and attenuator rated 
for high voltage is required and the measurement .must 
be made using an oscilloscope with at least 400MHz 
bandwidth. 
One problem noted with IEC I 00()-4-4 is that simulator 
Desi guns can be quite d.i.fEle.rent and aithougii each has a 
SO ohm source impedance and provides the specified 
poise into a SG ohm termination, some simulators 
provide significantly niiore 01° less energy than others 
into loads that are not 50 olirns - the AC power input 
of most electronic products is something other than 
50 ohms. To deal with the problems, changes to the 
standard were proposed to require waveforms be 
verified into a 1000 ohm load. Unfortunately, these 
changes were not accepted, however, this and other 
proposed iniprovernents to IEC 1.000-4-4 will. be 
included in a forthcoming Annex. 

EFT Sirnulaiors produced by KeyTek Instrnrnenti 
Corporation meet all the sinrLrl.ator requirerrienis of ICC 
`l(}00-4-4, including discharge pulse energy, output type, 
dynamic source impedance, and. all waveforni 
characteristics. Additionally, l{eyTek simulators rneet 
the requirements for coupling/'decoupling networks for 
AC anal DC mains as described in paragraph 6.2 of 
SEC 1000-4-4. Contact KeyTek for details . 

One Lowe-II Research Colter 
Lowell, Massaclausetis 01852-4345 USA 
1 800 753 9835 as Tel: Z. Q73 275 0800 an Fax: 1 978 275 0850 
email: sales@keytek.com 
lattpzf/www.keytek.con1 

A division of Thermo Voite-.k, ET 'F.hermo Electron company 
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Specificatiuuls are subject to cIlange without ranice. Pro a*i1'.e>LI` in USA. EWE? 
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EMC Standards Overview 

An OVERVIEW 

The European Union's EMC Directive requires that 
virtually all electronic and electrical products be tested 
for innnunity to both man.-made and natural phenomena 
and to .insure that products do not emit unintentional 
signals that may interfere with the continued, reliable 
operation of other products. 
In order to accomplish this objective, CENELEC 
(an acronym for Cornice Enropéen de Norrnalisation. 
Electrotechniqne) was tasked with identifying the 
standards to be applied. CENELEC in conjunction with 
the ICC (International Eiectrotechnical Cornrnission) 
and CZSPR (Comity International Special des 

Perturbations Radioélectroniqw-:s} have defined a series 
of Product Standards, Product Family Standards, and 
Basic EMC Standards for use in complying with the 
EMC Directive. 
Compliance with the EMC Directive will. require 
products be tested in accordaac-e with European Norms, 
or E-Ns, issued by CENELEC. These ENs are not 
developed by CENELEC but are IEC and CflSPR 
standards tedesignated as ENS. For example. Basic 
EMC Standard ICC l 000-4-2 becomes EN 6100()-4»~2, 
Basic EMC Standard. CISPR 22 becorees EN 55022. 

THE IEC 

The EC or International. Eleefroteehnienl Commission 
is a worldwide standards writing organization. 
Membership inoinOe-s most indnstifiaiizsed nations end 
is open Io any nation that wishes to contribute and 
supply n technical expert. 

Within the ICC are Technical] Committees, each tasked 
with developing and maintaining specific types of 
standards. Most Basic 'EMC Standards for immunity 
are developed by the IEC., as Ste most Product and 
Product :Family Standards. 

CISPR 
CISPR .is a special part of the ICC tasked with the 
development of standards dealing with unwanted 
radialied emissions in the RF (radio frequency) speetrant. 
The objective of CISPR standards is to limit the amount 
of undesirable RF emanating from electrical and 

electronic products, and therefore limit the arnocnt of 
interference to other electronic products. Most Basic 
EMC Standards for radiated emissions are written by 
CZSPR Technical Committees. 

THE STANDARDS 
HH 

There are three types of EMC Publlicz-xtionsz Product Standards 
Product Family Standards (including Generic Standards) 
Basic EMC Pub}.ication.s 



E Standards • verve 
PRODUCT STANDARDS 
nrnrrnrrrnru1n1-r..'rn-1 

Product EMC Standards relate to a particular type 
of produce, systero O1` ir1.stai.Iatioo for which specific 
conditions must be considered. Product EMC Staudartls 
incline+de: 
a Res.ista.oce Welding equipment 
° Measuring Relays and P1'o§'ection equipment 
Product Standards have priority over Product Family and 
Generic Standards; however; where no Product Standard 
or Product Family Standard exists for a particular 
product, the relevant Ge.n.eric Standard will apply. 

°RODUCT FAMILY STANDARDS 

Product Family Standards apply to products of a 
particular ealegory such as: 
° Household appliaaees and portahie tools 
° ITS Iiiforrriation Teehriology Fquipraerit) 
° Audio, video, audio-visaai and eritertainrrieut lighting 

eoritrol apparatus for professional rise 

Product Family Staad.arO.s have priority over Gerierie 
Standards, however, where ao Prodder. Faroily EMC 
Standard exists for a particular product farriiiy, the 
relevant Gerrerie StaridarO will. apply. 

( ac 
Basie FMC Publications include Basic EMC St:-mderds 
such es the 'LET l 0{}0-4-X Se-ities, CISPR 22, CISPR 12. . 
and elders. Ii 1000-4-X. Series will become 
ICC 61000-4-X as new standards ere developed and 
cermet epee revised.) 

OTHER DIRECTIVES 

In addition to the EMC Directive, there are other 
directives to which inaliufectu1*ers of electrical and. 
eiectrenic products may have to comply: 
S:allery Directi ve-s: Machinery Direc-tive 

Lew Voltage Directive 
Each. product must' coiiiply with the sef*lel'},f dil'ect.ive that 
Is most applicable. Prcuducts which can be classified as 
machinery should comply' with the Machinery Directive, 
and those products to:-ir can be classified as electrical or 
ele.ctreilic products will have in meet the Lew Voltage 
Directive. The rilz'ir11.iI'i=.icI.i11'e'r is required to determine 
which is ripest applicable for eecii predict. 
Other directive-s irieliiciez 
e Tey Direct.i.ve (iilreerly in Peirce) 
in Me.c;Iice.l i`Jev.ice-s Dire-c-tive (medical electreilics) 
* Teleccinimiiriicetielis Directive (telecom p1*or.il,1cts) 

Automotive Di1"ec1"is-=e (vehicles and vehicle elecITeiiics} 

GENERIC STANDARDS 

Generic EMC Sta1'ida1"ds are a special type of Product 
Family Standard. which apply to products operating in a 
particular e1iv.iron1.uen.t for which ac dedicated Product 
ct Product Fiunily Standard exists. They specify a set of 
essential requirements, test procedures and generalized 
pe1'floi°mance cifiteria applicable to products or systems 
opeiatirig in this environment. 
The Genei'.i.c EMC Standards iacludc: EN 50US2,- I , 
EN 5(}08'2,~2, 50081-1 and EN 500813 which cover 
immunity and emissions testing f`oi° commercial, 
1'esi.denl.i.aI. and light industrial environments, as well 
as for industrial environments. 

STANDARD DOCUMENT SOURCES 

Si;alirlarils inajf be obtained. directly from the issuing 
body - the .[.¥§(l.TF or CTE-N]I?.L.FCI, or from your national 
staniiarrls organ Nftation. In the 'United States it is the 
American National Standaitds Institute (ANSI) at 
+ ( I. I EI3--642-49(}(}. in the 'United KingOoin it is the 
British Siandanls Insiitotc (BSI). Conninerc-ial sources 
include The Docorncnt Center in the United. States at 
-I. (I J 41.5-591.--700(). 

In cider to maintain an up-to~ sate Standards file, 
contact ERA Techrnilogy Ltd. in the United Kingdom at 
+{44) 1872 36701_8 and request E1 subscription to the 
Safety and EMC newsI.etter. 

§'»ASIC EMC PUBLICATIONS 
l m I I  

Basic EMC Publications may be standards or technical 
:reports which, by deiinitiou, are NOT dedicated to 
specific product fatuities, products, systems or 
installations. They may COi]C@i°I}: 

Q Teianinology 
in Descriptions of electromagnetic phenomena 
a Specification of compatibility Ie*vei.s 

(NOT conilaliauce levels) 
e General requirements for the iiniitation of emissions 
s Recoiuinendations for test levels for inininnity 
a Measnrenient and test techniques 
nr Descriptions and classification of the enviioninent 

One Lowell Raesearch Center 
Lowell, Massachusetts 02852-4345 USA 
1 $00 753 9835 an TRI: z. 978 275 0800 H Fax: l. 978 275 0850 
email: sales@keytek.com 
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Standard Selector Guide 

PRODUCT AND PRODUCT FAMILY STANDARDS 
. . . . . . . . . . . . . . . . . . . . . . . . . ln- 

As of January I, 1996, all eiec-trical or electronics 
products shipped into the European Union that could 
either cause electroinagnetic interference (EMI) or 
could be susceptible to EMI. must be tested to ensure 
adherence to the EMC Directive. ( If a manufacturer 
believes Thai a product does not cause EMI and is not 
affected by EMI, the onus is on the manufacturer to 
substantiate Isis: c-Iai.m$. . } 

In order to comply with lie EMC Directive, the 
following produele listed must eonforni to applicable 
?rodeet of' Product Faintly Standards. If' no Product of* 

Product Family Standards exist, the product must 
comply with the Generic Immunity and Emissions 
standards. These generic standards are divided into 
£WO areas: 

Environment 
Generic 
Emissions 

r 1€tl0¥liC 
immunity 

R.esic¥entiz-11, cornlnercial, 
and light 'industrial 

imiustrizli 

EN 50081- 1 

EN 5(}{}81 -2 

EN 50082 I 

EN 5(}{}82-2 

RESIDENTIAL, COMMERCIAL AND L1GHT»INDUSTR1AL ENVIRONMENTS 
- a l  

EN 50081-1, the generic entissien standard fer 
residential, earntnereial and light industrial states that: 

"The envi.ronn'1ents encompassed by this standard are 
residential., cornrne-rcialI and light- i.ndnstri.ai locations, 
beth indoor and outdoor. The following list, although 
not comprehensive, gives an indication of locations, 
which are included: 
-....... residentti.a}. properties, et. houses, apartments 
-- retail outlets, e. g. shops, snperrnarkets 
-- business premises, et. offices, banks 

areas of public: eatertaiuroeat, e.g. eirieriias, 
public bars, darbee hails 
outdoor locations, e-.g. petrol stations, car parks, 
amoserrieiit and sports centres 
might-industrial locations, et. workshops, 
laboratories, service eeaires 

Locations which are characterized by being supplied 
directly at low voltage from the public inaans network 
are considered to be residential, cornmerciai or light 
iiidnstriai." 

INDUSTRIAL ENVIRONMENT 

EN 50081-2, the generic emission standard for the 
industrial environment states that: 

"Apparatus covered by this standard is not intended 
for connection to the public mains network but is 
intended to be connected to a power network supplied 
[From a high or medium-voltage transformer dedicated 
for the supply of an installation feeding manufacturing 
or similar plant." 

.mm industrial, scientific and medical (ISM) apparatus 
-- heavy inductive or capacitive loads are 

frequently switched 
- currents and associated magnetic fields are high 

These are the major contributors to the industrial 
electromagnetic environment and as such distinguish 
the industrial frown other environments. 

Industrial locations are characterized by the existence 
of one or more of the following conditions: 

ISM equipment £5 defined in EN 55011, Annex A is: 

suitable for use in all establishments other than 
domestic and those connected to a how voltage power 
supply network which supplies buildings usecifor 
domestic purposes." 
Some exarnpies from Appendix A of EN 5502. 'l I.'or ISM 
equipment i.nciu.cie: signal generators, measuring 
receivers, spectrum analyzers, chemical analysis 
machines and switched node power supplies. 
Examples of general equipment include: industrial. 
induction heating equipment, industrial microwave 
heating equipment, medical apparatus (specifically 
short-wave therapy equipment and .in.i.crowave therapy 
equipment), spark erosion equipment, and. spot welders. 
Some overlap exists iii. the definitions of the two 
categories and it is up to the manufacturer to use the 
best judgerrient in selecting the appropriate category. 
The rnan.ufact'Lu7er always has the final. responsibility 
in assuring compliance with the directive. 
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e Tek * I plication l l to 
Power Frequency Magnetic Field Testing per IEC 1000--4--8 

POWER FREQUENCY MAGNETIC FIELD BACKGROUND 
u.n.. 

Electronic products are often subjected to magnetic 
fields at AC mains frequencies. These fields are 
frequently produced in the vicinity of power 
transformers and can cause problems with video 
displays. Hall. effect sensors, and other electronic 
products having a sensitivity to magnetic t'iei.d.s. 
Electronic Products are tested for immunity to power 

APPLICABLE STANDARDS 

Ganeri.c Immunity., Product and Produtx-t Family 
Standards require that .Pnwar Frequency Magnetic 
Field tests be parfurrnatl is acctmrdanca with .Basic 
EMC Standards: lac. H300-4-8 and EN 6 i.0(}(}-4-81. 
KeyTek's Application Note, "EMC Standards 

BASIC EMC STANDARD 

The Basic EMC Standard fer ?ewer Frequency 
Magnetic Field de'fi.nes rnetheds eii` generating 
consistently reproducible magnetic fields fer test 
pnrpeses. Altlicugh higher magnetic field levels are 
described, compliance to the Generic Irnrrnrnity 
Standard fer resicieritiai and ccmrnercial products is 
l.A/rn Cr 3A/rn. Currently applicable only to apparatus 

frequency magnetic fields to insure their continued 
reliable operation when placed in service. The European 
UnionS EMC Directive currently mandates power 
frequency magnetic field testing for certain categories 
of equipment as a condition for obtaining the CE Mark 
before shipping products to member states of the 
European Union. 

Overview," provides an overview of" European Standards 
for electroinagnefic compatibility, describes how the 
Standards relate to one another, and list sources for 
procuring copyrighted documents . 

containing devices snsceptibie to magnetic fields, 
resting of other products may be required to make that 
determination, While the Basic EMC Standard specifies 
how to perform Power Frequency Magnetic Field 
testing, the Generic, Product and Product Family 
Standards specify the test levels and pass/fail 
performance criteria. 

. . . . . . 
. . . 
. . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

TEST LEVELS 

Power Frequency Magnetic Field testing is required for products that could be effected by iuaguetic fields, iucludiug 
CRTs and Hall Effect Sensors and is strongly recoiuiueuded for at! products. 

Standard 

EN 50082-1 
50082-1 Draft 

EN 50082-2 
EN 50082-2 Draft 
EN 55104 

Appiicahiiity 
Generic Immunity - Re-sidential, Commercial and Light Industrial 
Generic Immunity Residential, Commercial and Light industrial 
Generic Immunity - industrial Environment 
Generic Immunity - Industrial Environment 
Immunity for Household Appliances, Tools and Similar Apparatus 

Magnetic 
Field Level 
Not required 
3 A/m. 
30A!m. 
30A/1n 
Not required 

TEST SET»UP 
it: 

..q'*+ 
; r 

J." .__.:..,I' 1 1 

...or 1 1 El.1 or; 

h§§l§'} 

TABLE T01=* SET-U? 

G 

c I- 

I 

all 

/ E-.1 air; 

. high* 

Q. F§,{:»mR STANDING SFT-UI' 
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O or requency a c - ne tic Field Te s e 
I 
* per IEC 1 00-4-1 

COUPLING METHODS EUT PERFORMANCE CRITERIA 
. l l . l . l _ l .  

An Incise-tier; Coil 21:=1.v.ieg; s;teri1:,1:.1rd a'li.rr=ert.eicJns of 
I. meter per side fer al rectangular veil.. or I meter 
diameter for £1 eire11l:<1r veil, is to be used f(}r testing 
srraell. equiprinent. For izrrgge equipment, larger 
dimeneimms may be used; however, the coil shall he 
able to envelop the HUT and the cert L1ime'ns.i ons must 
give a lninirllurn rlisiancre. of emf! cfmducters to BUT 
walls quai to 1./3 of  the dimension of the EI 
being tested. 

WAV;-812ORMS 
& h  

I l l l  

For Prifwer Frequency Magnetic Field to-sts, in* Generic 
Irnrnunily Standards rccluire that the prealuci cr;mI'.i..nue to 
operate as into-nded during, the fest, hF>wf:ve.r, CRT 
interne-rerice is a.El.cwe-d above 'l Aim In the residential, 
ccarnrnerciai and right industrial draft standard, and 
ab<we 3A/m in the industrial standard. No degradation 
or loss of Fu notion is allowed below a pcrflurn'lance level 
specified by the manufacturer. 'I`.lhe performance Ievei 
may be replaced by a permissible loss of performance. 
Refer to the tables located in the Generic.. Product and 
Product ¥"amily Standards for specific Performance 
Criteria. The product cannot become unsafe under any 
co.nd.i.ti.o.ns . 

POWER FREQUENCY 
MAGNETIC FIELD SIMULATORS 

. . . . . . . 

|;..-.. 

lr.lul.u 

WAVEFORM VERIFICATION 
n r r n - r r n  

YEEC 1.000-é-3 re»*;lllires that the sii.nilI.stoi' oLltplit and 
magnetic field be verified periodieiilly. Any oscilloscope 
is espsble of verifying the power i"reqiieriey AC. eorrent 
to the oil. Moiiitoring the actual field requires so 
AC field probe sud monitor, so eh as the CM-HMON 
svsiisbie from l<eyTek. 

I 

Power Frequency Magnetic Field Si1'oulel'ore and 
standard coils provided by KeyTek 1`nstru1"oe11t 
Corporation meet all the mMiollim requirements foa- 
perforéroing tests Ito :.=~3 A!o.1 In compliance wilih the 
appheebie Generic and Product Family Standards. 

msgamaiéc Field oil 

S§mu§a1:;~ 

FGWET Frfeezuency 
?-fiagrmetir: Field 
?J:easalr£m11:as&t 
F-'robe 

TEST EXECUTION 

According to ICC 1000-4-8, tests must be performed 
in compliance with the manufacturer's test plan, which 
shall. specify: 
• How the test is carried out 
e 

s 

Verification of the Eaboratory re£l@ren.ce cond.itions 
Preliminary beIfificatioim o1:` the correct ope;°at.ion 
of the HUT 

a An evaluation of the test results 

One Lowell Rese:<11'(:h Ceritel' 
Lowell, Massachusetts Of 852-4345 USA 
'l 800 753 9885 5 Tel: I U78 275 0806 0 Fax: 2 978 275 0850 
email: sales @ keytek .aim 
lilip:N'www.ki>ytek.crJIi1 

A division of Theirilo Vr;ilIte].<, a Therine Electron cu-Iilpany 
KeyElbk El 1'egiste1'ed Erademau'k of '1'E1eI'mo Velftwli CnI'p{>1'atio11. ©Thm'mu *\="oEt@k. 
Specific-ations are subj-ct ET change \a*i£IltJul'. notice. Pri nteé in USA. 5{lf9? 
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. . . . . . . . . . . e * l o lie I 9 tl n 0 to 
Pulse I magnetic: field Testing per EC 1000-4»-Q 

PULSE MAGNETIC FIELD BACKGROUND 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . 
. . . . . . . . . . . . . 

u 

Pulse Magnetic Fields are produced as a result of a large 
current impulse through a conductor. An example is 
iightniug current flowing through a grounding conductor 
at a power sub-station. Pulse magnetic fields can also 
occur in heavy Indusrriai areas where very large current 
impulses are used in a manufacturing process. 
lE.11ectron.i.c products are tested for immunity pulse 
magnetic fields to insure their corrtinued reliable 

operation when placed in service in a very harsh 
environment. Although most electrical and electronic 
products will not have to be tested for pulse magnetic 
field immunity, the European Union's EMC Directive 
may mandate this testing a condition for obtaining 
the CE Mark under special circumstances and for 
specific products before shipping to a member state 
of? the European Union. 

APPLICABLE STANDARDS 

Although not currently required by Generic Immunity, 
Product specific, or Product Family Standards, future 
standards may require Pulse Magnetic Field tests be 
performed in accordance with Basic EMC Standards: 
SEC 1000-4-9 and EN 61000-4-9i. KeyTek's Application 

Note, "EMC Standards Overview," provides an 
overview of European Standards for eiectrornagnetic 
compatibility, describes how the Standards relate to 
one another, and lists sources for procuring copyrighted 
documents. 

I ICC 1000-4-9 and EN 61000-4-9 are virtually idanticai standards. 

BAsic EMC STANDARD 
The Ba-sic EMC Standard fer Pulse Magnetic 
Field defines methods of generating consistently 
reproducible current impulses for test purposes. Field 
amplitudes required by these standards range from 

100 - 1000 Amps per meter. Although applicable 
only to apparatus containing devices susceptible to 
magnetic fields, testing may be required to make that 
determ.inatio11. 

TEST LEVELS 

Installation Environment 
ICC .1009-4-9 
Level 

Field 
Strength 
A/In 

1E11.viron.me1.1t where sensitive devices using eieciron. beams can be used 1 NIA 

Residential, of"f'ice and hospital areas far away from earth conductors of lightning protraction systems 

Cofnmeteial areas, control buikling, field of industrial plants with lightning protection system 
or metallic structures nearby 

2 

3 

N! 

100 

Heavy industrial and power plants and HV. substation control rooms 

Switchyard areas of heavy industrial plants 

Higher or lower envaonmantal levels than those de.sc1'ibad as-:wa 

4 

5 

x 

300 

1 (}(}{] 

x 

TEST SET»UP 
la. 

lc 
i ,Aw 

,G a l  
--' 1 1  .or . m O. 

high 

TABLE TRI* SE*}"~Up 

G 

of' EU? 

.r 
lL,E*5'lt:, 

Èim..n.- 

< CLE an 
Héglz 

ill F1,=:.;~<?1R Smmznlmf; SET»Ui= 

. a  
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use  agnetic Field Testing per IEC 10 0-» 
COUPLING METHODS TEST APPLICABILITY 
An Induction Coil having a standard dimension of 
I. meter per side for a rectangular coil, or I meter 
dame-ter for a circular eoii, is to be used for testing 

small equipment. This coil has a test volume of 0.6m x 
0.6m x 0.5111 (h). For floor standing equipment, larger 
dimensions can be used, however, the coil shall be able 
to envelop the HUT and the coil dimensions must give a 
iiiiiiimum distance of iii conductors to EUT walls 
equal to 1/3 of the dimension of the EUT being tested. 

According to Annex A of SEC I. 000-4-9, test levels shalt 
be selected In accordance with the most realistic 
insta.¥.Z.e.tio11 and eovi.ronmenta1 conditions. Tests are 
recommended for equipment operating in areas 
characterizer by proximity of conductors of lightning 
protection systems and or structures, or the proximity 
of conductors, bus»bers or medium to high voltage lines 
carrying terms of kA. 

WAVEFORM VERIFICATION 
PULSE MAGNETIC FIELD SIMULATORS 

up 

Basic test standards require that the simulator output be 
verified periodically. In the case of the .Pulse Magnetic 
Field, verification is accomplished by verifying the 
amplitude of the 8/2011 s current pulse driving the coil. 
An appropriate current transformer (Pearson Model 
I 1.0 or equivalent) and. an oscilloscope with a bandwidth 
of >l00M}~I2; capable of displaying a single pulse are 
required. 

Pulse Magnetic .Field Simulators and standard coils 
provided by KeyTek Instifurnent Corporation meet tile 
pulse waveiferrn and amplitude requirements fer testing 
to >l000A/m in accordance with SEC 3.009-»4»9, CensUs 
KeyTek for larger coils used fer testing 'floor standing 
equipment. Contact KeyTek for details. 

Shore Circuit Current (SCI) 
Minimize Loop Area 

Grcurud 

Curran 
Transformer 

Shari Batur 
(apt) 

Ground 
Paarsmn Model HE or equivalent 

TEST EXECUTION 

a 

According to ICC 'l 000-4-9, tests must be performed 
in compliance with the manufacturer's test plan, which 
shall. specify: 
° How the £est is performed 

Verification of the laboratory reference conditions 
Preliminary verification of the correct operation 
of` the Isle 

e An evaluation of the test results 

9 

One Lowell Research Center 
Lowell, M&ssach.usetts 0}852-4345 USA 
2. 800 753 9835 a Tel: 1. 978 2"}'5 0800 a Fax: .l 978 275 0850 
email: sales@key1ek.c:oln 
http://www.keytek.eom 

A. division of Thermo Voitek, a Thermo Electron company 
Kg-yTek a regi$te1'€d tt2:d@ma1'k of' Thermo Voltck Corporation. ©The1'nlo Voilek. 
Spefzifications are subject to :hangs without notice-. Prinltcd in USA. I 0*.*'9'7 
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lectr l I isc at I e 

ESD accessories for Electrostatic 
Discharge (ESD) testing beyond 
IEC 1000-4-2 with the CEMASTER 

'f and EMCPvQ Compliance-Level 
Immunity Test Systems. 

CM-ESD and PRO-ESD ACCESSORIES 

Diagnostic E and H-Field Simulation 
MZT--11 -- E~Field Simulation Tip: 
Provides repeatable, local static E-Field simulation 
for iaterifogatiag hi gO-impedance eireeits for upsets 
Dee to various levels of Fixed of slowly changing 
eleetrie fields. 

Provides repeatable, fast rise time, local dynamic 
E-Field simulation, while simultaneously minimizing 
the e f f ec t s  of .local ESD-generzued H-Fields. The 
purpose is to isolate circuits sensitive to real-wotlé 
ESD E~Fields, which often have sub-nanosecond 
edges. 

as MZT-12 -- H-Field Siraulatieii Tip provides 
repeatable, l e a l  dynamic H~38ieid simulation, while 
siine.ita11ee»esly naieiiniziug the i.eztgnitude of ideal 
ESC-generated E-Fields. Analogous with dyaaraie 
E-Fieid simuiatiee., the purpose et diagnosiie H-Fieid 
simulation is to isolate circuits sensitive to rf-:a1-wo1°1cI 
ESD H-fields, which often have super-fast rise tines. 

Vertical & Horizontal Coupling Plane For Indirect ESD Testing 
I-ICP~1 VCP-1 -- Vertical Coupling Plane for indirect ESD 

tests per ICC 1000---2 is used Io sitnuiate the effects 
of Inman body ESD events Io inetai. objects adjacent 
to an HUT. The specified 0.5 x. {}.5n:1 vertical coupling 
plane includes: insulation et back of plane for persons? 
protection, convenient bench stand for ha1ids-oiEI' 
testing, handlles and cainera tripod inonnt to facilitate 
off'-bench use. 

Horizontal Coupling Plane for indirect ESD 
tests per ICC 3.000-4-2 Is used to simulate the effects 
of huinan body ESD events to a metal bench of? desk 
on which the 1¥£U'fl` nay  be resting. The specified 
2.6 X 0.8m horizo'ntal coupling plane includes a foil of 
-:.51'nnI1 thick, static:-dissipative sheet .insnlatoir for use 
above the plane fer personal protection (meets ICC 
1000-4-2 i.nsuZa£i.on thickness requirements). 



odels CM~»ES I and PR l -ESD ACCESSORIES 

A;R D;sc;~u>,;aGla ND CQNTACT MODE, TESTING AD1;)ZT1ONAL OPTIONS 

TPC-3: 

T?A- : 

Replacement ceritact mede tip fer direct 
]rS]:) tests in acc-crdauce with the rise times 
specified in IEC 2000-4-2, (0.7 -* les) 
Replacement air discharge tip for ESD tests 
in accordance with SEC I. (}0(}-4-2 

CALIBRATION TESTING 

CTC~L Z 

FCS-10 

C D A»-2: 

Coaxial current m.oni£or: ICC 1.000-4-2 coax 
monitor for ESD current waveform, with 
].GHz capability. Includes high~peak»power 
attenuator and how Zoss scope cable. SEC and 
ANSI require mounting the target in a 1.5m X 
1.5m plane. See TP-3 accessory 
Field and Corona Sensor Group: Common 
Monitor Unit HEGEL, H-Field sensor HFS4, 
la-Field sensor EPS and Pre-Discharge 
corona sensor CCS-'i 
DC Output Calibration. .Atterreator for an 
independent measurement of the ESD voltage 
on the tip of the CM~ESD 

TP~3: 

MCA- : 

Fall, `1.5rn. X 2.5m (59" X 59") 
SEC 1000-av.2 and ANSI C63.16 
Target Plane, for mounting the CTC-3 
coaxial. target 
A non-cenduciing Mpcd which holds 
the CM-ESD or PRO-ESD simulator 
steady against equipment being tested 
with hundreds of discharges at a single 
point, without interfering with the 
test 'results 
Hard Carry Case (does not include 
space for VCP- 1, HCP- I., T-2 O1` TP-3) 

MNMUM SYSTQM R§QLJ 1RE.».,»fE§~;="1*s 

CEMASTER: CM~BASE and CM-ESD 
with CM-SW or CM~FP 

EMCPRO: PRO-BASE and PRO~ESD 

For addfrirmal CEMASTER* and EMCPro"" Hsratwf, 
c.»:1ll, email or fax aha KeyTek sales deparfnzent. 

One Lowell Research Center 
Lowell, Massachusetts 01852-4345 USA 
l 800 753 9835 e Ten: 1 978 275 0800 e Fax: 1 978 275 0850 
email: sales@I<eyl;ek.eom 
hitpz/,+'www.key£ek.eom 

A division of Thermo VOltok, a Thermo Electron company 
KeyTek end (IEMASTER are registered trséerraarks err cl EMCPro and CE Wars me 
trademarks of Therrne Velrek Co-rperetierr. ©Therrse Velllek. Speeiiieatiees ere sebjeet 
to elaeege wiriest rreti ee. Printed in USA. 
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netic Fiel 

Provides Power Frequency 
Magnetic Field test capability to 
SEC 1000-4-8 for the CEMASTER 
Compliance-Level Immunity Tested 

to 

FEATURES 

a 

e 

a 

Prob idea compliance level taaiing to meet the 
1'equirements of the 18l:\I(t` Directive and obtain the 
CI: Mark . 
Exceeds test levels uutiilwd in the Generic: Immunity 
and Product Family Standards for power ffcquency 
magnetic t i lda .  
Generates 50 in* 60Hz fields indepciulcm of input 
Mai/la f1'1:L11,1@noy. 

a 

Q 

9 

a 

0 

Configurable with any combination of 5 additional 
immunity Zest sianéarila in .1 single tesicr. 

Computer control via wuflE\ are or frail? paricl. 
Predefined ICC fest routines from @0211 aut.a axe and 
front panel uunlroi. 
Windows 3.1 and 95 based application software 
and/or from paacl kg) pad and graphic. diapiay. 
Optianai Iona cost can! :CM HCOILi in calibrated an 
*the cE.i1.~1 S I ER. 

SYST1¥:M BENEFITS 

o 

s 

0 

Batch IEC test sequences significantly reduce test 
throughput times by running entire ICC test sequences 
in L1 single pass. 
Pre-programmed SEC 1000-4-8 test routines so e 
time and decrease the potential for human error. 
automatic compliance report generation, using 
option CEWar€ , provides Pon et Frequency Vlngnetie 
Field test results in a format suitable for archiving 
CE Mink test records. 

9 

s 

Light so eight, ergonomic design latex ides maximum 
flexibility for operating the CE MASTER from a table 
top, Hoof or within LE E9-inch rack. 
Portable architecture with ragged handles anal 
optional transit L'a~=£8 cnabics user to transport fzhc 
to*~,ILr beiwecn U:-,t departments Ur to remote fa<.:i§itit:s. 
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Model CM- I 

QUTPUT SPECIFICATIONS 
AND TOLERAN CES 
ELECTRECAI... 

CEMASTER PLTFORM (CNLBASE) n 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

R _,='5{¥IEl*~l(.IIS A nm P{.'.}\J».-'ER RED UIREMENTS 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . 

Field Frequency : 
Field Amplitude : 

Coil Factor: 

Coil Resistance: 
AC Source : 

50/60Hz 
0.5 to 4.0A/min 0.25A steps, 
i1.0% accuracy (wi£h cm-Hcom 
0.65 to 1.00 
(Maximum output 4.0A/na. with co.i.} 
factor 0.8 iincariy debated to 
3.25A/In with coil fac£o1° 0.65) 
0.059 maximum 
Internal to CEMA STER 

Coupierfbecoupier 
AC Voltage: 
AC Current: 
DC Voltage : 
DC Current: 
EUT Connectors : 

POWER RÎÊQUIRÊMENTS 

50 to 250v, 50/60Hz 
I6A coswizluous 
0 to mol 
IDA continuous 
NEMA 5-15, CBE7 ("Schuko") or 
BS 1.63 (British Standard) 

- . i n . . . .  

unu- 

WAVEFORM VERIFICATION 

Basic test standards require that the simulator output be 
verified periodically. For magnetic fields, ii is only the 
amplitude that needs to be verified. This is accomplished 
with KeyTek's CM**1~IM()l.\i or ether eeraraereiaily avaiI- 
able raagaetie field probe arid merited. 

Input Voltage : 
Input Current: 

90-ZSOVAC, 5()/6(}.Hz. 
IA at I. ZOVAC; 0.5A at 240VAC 

.For additional CEMASTER''Eiter'czIure, e'elZ, email or 
jet the Key ifle k scales department. 

MINIMUM SYSTEM REQUIREMENTS 

CM~»BASE with CM-SW UF CM-FP 

AVAILABLE OPTIONS 
. . . . . . . 

CM-HCOIL : 

CM-HMON : 

HPOWER-EXT: 

l m  by 1.n*1 ccii. used to produce 
the magnetic fields 
Magnetic field nieasnrenient 
instrurnenf for verifying the 
ainpiitnde of the magnetic fields 
picdnceci by the CM-HPWR Mcdnle 
External. geneiatcr fer power 
frequency magnetic field to 3{}Ar'rn 

AN AFFORDABLE EMC IMMUNITY 
TESTER THAT DOES IT ALL 

i 

The CEMASTER is designed from the ground up to 
provide compliance-level testing to the standards 
manufacturers trust meet in order to compete in today's 
international marketplace. 
Each CEMASTER is custom configured to meet your 
specific needs and budget requirements. When 
completely configured, the CEMASTER provides 
compliance-level testing to SEC i(}00-4-X Series 
Immunity Standards for: 
0 ICC 1000-4-2 ESC) 
of rec 1.000-4--4 EFT 
i ICC 1000-4-5 Serge 

ICC 10004-8 Power Frequency Magnetic Field 
as ICC i000*4-9 Pulse Magnetic Field 
e tee 1008-4-il Dips at Interrupts 

One Lowell Research Center 
Lowe}]., Massachusetts 02852-4345 USA 
Z 800 753 9835 • Tel: 1 978 275 0800 0 Fax: I 978 275 0850 
email: sales@key£@k.com 
http:Hwww.keytsk.com 

A division it Thermo Voltek, a Thermo Electron company 
Key"ilek and CEMAS'IIER are registered u'adema1'I<.s and CEl4*E2re is a trademark of 
Tlwrann Volta-k Cu1°pu1'ar.iun. ©TheFmo Voltek. Spcci.f"ic-atjnns alien subject to change 
without aetiee. PriatW ia USA. 

.KPS~1{}SB~l I»"9'}' 
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Electrostz I her I 
0 
e 

Provides Electrostatic 
Discharge (ESD) test capability to 
IEC 1000-4-2 for the CEMASTER 
Compliance-Level Immunity Tester 

i_... 

FEATLRES T 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Provides compliance-kevel testing to meet the 
requirements of the EMC Directive and obtain the 
CE Mark . 
LED voltage display directly samples and indicates 
actual tip voltage. 
Configurable with any cerebinatiee of 5 addi.t.i.eeaE. 
immunity test standards in a single jester. 

u 

of 

of 

Predefined IEC test routines from both software and 
front panel control. 
WindowS 3.1 and 95 based application software 
and/or front panel keypad and graphics display. 
Built-in shot counter and timer 
Premium storage case for ESD simulator and 
acccssorica. 
Portable, ššghî wight  design for case of use. 

SYSTEM BENEFITS 
-uunnun 

o Batch ICC test sequences significantly reduce test 
dzroughput times by running entire IEC test sequences 
in a single pass. 

e Built-in shot counter and. timer provides opt mum 
control over the number of shots delivered to the EUT 
and time between test even's. 

o 

Preprogrammed IEC 1000-4-»2 test routines save 
time and decrease the potential for human error. 
Automatic compliance report generation, using 
option CEWara""', provides ESD test results in El 

format suitable for archiving CE Mark test records . 

a Light weight, ergonomically designed CM.-ESD 
provides a comfortable, easy to use device capable of 
continuous fasting. 



Model CM-E 
OUTPUT SPECIFICATIONS 
AND TOLERANCES CEMASYER PI A'1*'FO1ZM (CM~BASE) 
CM-ESD RATINGS AND Pc)w*l21a REQUEREZMENTS 
ELECTRICAL 

Peak Air 
Discharge : 

500V to 8.8I<V, W revolution, 
in% accuracy 

Coupicrtikzcouialcr 

AC Voltage: 50 to 250V, 50/601-12: 

?each Contact 
Discharge : 

500V to 4,4kV, IV resolution, 
i5% accuracy 

AC Current: 

DC Voltage: 
16A continuous 
0 £0 IOOV 

Rise Time : 0.7 to Ins DC Current: ECU continuous 

Repetition 
Rate : 

Singh:-shoi, 1 pulse/second and 
20 pulses/second 

EUT Connectors: NEMA 5-15, CEE7 ("Schuko"), 
BS 1863 (British Standard) 

Accessories : See ESD Accessory Sheet Power Requirements 

Input Voltage: 90-ZSOVAC, 50/60Hz 
WAWFGRM VERIFICATION Input Current: 1 A at I ZOVAC, 0.5A at 24{}VAC 

The basic test standards require that the simulator output 
be verified periodically. A Model CTC-3 rneasurernent 
target: and target plane is required fer ESD eurrerrt 
waveferru verifieatreu. The ESD eurrerrt measurement 
is when rriade usirrg an eserileseepe having a ZGHz or 
greater bandwidth. 

u p  

Per addzlt;Eofla£ CEMASTER'@' Zfrerafure, call, emaft or 
.fax the KeyTek sczlex departrnenr. 

Gnd Gable 
Loop Awa ay 
Frcwm plane 

-&~* 1.5r*nx Lñm plate 

*lm 

z 
SCOPE 

Cufrent-vi@win§~Rasismr {C\»'IiZl Target 
BW *nr 2.5 GHz 

MINMUM SYSTEM RHQ1.11 RE,1V1ENTS 

CM-BASE with CN/I-SW Ur CM-FP i 

AN AFFORDABLE EMC IMMUNITY 
TESTER THAT DOES IT ALL 
The CEMASTERQ' is designed from the ground up Io 
provide cornpiiance-level testing to die standards 
manufacturers must meet in order to compete in today's 
international marketplace. 
Each CEMASTER is custom configured to meet your 
specific needs and budget requirements. When 
completely Conti pured, the CE.MASTE'R provides 
compliance-~Ievei testing to ICC l.00{)-4-X Series 
Immnniiy Standards for: 
s ICC 1000-4~2 ESD 
0 ICC `I.0(}(}-4-4 EPT 
a ICC i 000~-4-5 Surge 
1: ICC 3000-4-8 Power Frequency Magnetic Field 
a ICC `.¥.0{}(}-4-9 Pulse Magnetic Field 
in IEC 10(}(}-4- 1 ̀.l. Bips 8; interrupts 

A Therine Vnltek Company 

One Lowell Research Center 
Lowell, Massachusetts 01052-4345 USA 
I 800 753 9835 s Tel: 1 978 275 0800 in Fax: 1 978 275 13850 
email: sales @key£ek.c:om 
http:#www,keytek.co11a 

A division of Tlienno Vultek, a 'I`}:1ermc;= Electron company 
Ke5*Tek see CEMASTER are registers trademarks sstl CE Were is a trsdeansrk of 
"Thermo 'Jeétek Cezperstien. @TIae1'stae Vsltek. Speeifrestiess ere subject to ehsttge 
without notice. Printed in USA. 

KPS-l(}5B-i mr; 
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Pulse a l 
9 

ield 

Provides' Pulse Magnetic Field 
test capability to IEC 1000-4-9 for 
the CEMASTER Compliance-Level 
Immunity Tester: 

L. 

FEATURES 

n 

e 

o 

Provides com pliaiiee-level testing to rrieet the 
requirements et' the EMC Directive and ebtairi the 
CE Mark.. 

Cenfigurabie with any combination of 5 additional 
immunity test standards in a single tester. 

Exceeds test levels outlined is the Generic: Immunity 
sud Product Family Standards for pulse magnetic 
fields. 

as 

a 

m 

Optional low cost soil (CM-HCOIL is fully 
calibrated Io the CEMASTER 
Predefined IEC test routines from both software and 
front panel control. 
Winaews 3.1 and 95 based applioaiion software 
and/or front panel keypad and graphics display. 

SYSTEM BENEFITS 

an 

e 

a 

Batch IEC test sequences signifieantiy reduce test 
throughput times by running entire IEC test sequences 
in a single pass. 
Pre-programmed IEC 1006-4-9 test routines save 
time and decrease the potential for human error. 
Automatic compliance report generation, using 
option CEWc¢re"', provides Pulse Magnetic Field test 
results in a format suitable for archiving CE Mark. test 
records. 

0 

e 

Light weight, ergonomic design provides 
maximum fiexibiity for operating the CEMASTER 
from a table top, floor or w.i.th.i.n a 19-inch rack. 
Portable architecture with rugged Iiandies and 
optional transit case enables users to transport the 
tester between test departments or to remote facilities . 
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Model CM-HPU S 
OUTPUT SPECIFICATIUNS 
AND TOLERANCES 
ELECTRICAL 

Is 

CEMASTER PI.,ATFORM (CM-BASE) 
I l l - l l  

RATINGS AND POWER REQUIREIX/IEN'IIS 

Current Waveform : 
Field Amplitude: 

8/20145 
SOA/m to 300A/mI 
i10% accuracy 
(*:Based on coil factor 
of .72 or greater) 

WAVEFCIRM VEREFZCA IGN 

Basic test standards require that the simulator output be 
verified periodically. For die magnetic fields, verification 
is accomplished by verifying the amplitude of the 8/20l.;s 
current pulse driving the coil. An appropriate current 
transformer (Pearson Model .E. 1.0 or equivalent) and an 
oscilloscope with a bandwidth of >100MHz capable of 
displaying a single pulse are required. 

Coupler/Decoupier 
AC Voltage: 
AC Current: 
DC Voltage : 
DC Current: 
EUT Connectors : 

P(}WllflR REQUIREMENTS 

Input Voltage : 
Input Current: 

50 to 250V runs 
16A continuous 
0 to 100V 
10A continuous 
NEMA 5»~15, CEE7 ("Schuko"), 
or BS 1368 (British Standard) 

90»-250VAC, 50/SOHz 
IA at IZOVAC; ().5A at 240VAC 

U . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

MINMUM SYSTEM REQZHREMENTS 

CNLBASE with CM-SW or CM-FP, CM~SURGE 

AVAILABLE OPTIONS For additional CEMASTER literature, call, email or 
fax the Keyfek sales department. 

2 C`VI-HMON : 

CM-HCOIL2 

Measurement probe for power 
frequency magnetic fields 
i n  by it coil used to procisce 
the magnetic fields 

AN AFFORDABLE EMC IMMUNITY 
TESTER THAT DOES IT ALL 
The CEMASTl;llR@ is designed from the ground up to 
provide cornpliancedevel testing to the standards 
manufacturers must meet in order to compete in today's 
international marketplace. 
Each CEMASTER is custom configured to meet your 
specific needs and budget requirements. When 
completely configured, the CEMASTER provides 
compliance-level testing to IEC I 000-4-X Series 
Immunity Standards for: 
41 SEC 1.000-4-2 ESD 
o IEC 1000-4-4 her 
o SEC l 000-4L-5 Surge 

IEC 1000-4-8 Power Frequency Magnetic Field 
° IEC 1000-4-9 Pulse Magnetic Field 
f IEC 1000-4»~1l Dips & interrupts 

A C Thermo Vnllak company 

One Lowell Research Center 
Lowell, Massachusetts 01852-4345 USA 
1 800 753 9835 . Tel: 1. 978 275 0800 Fax: 1 978 275 0850 
email.: sales@keytek.co;n 
http://www.keytek.com 

a 

A division of Thermo Voltek, a Thermo Eliectron company 
KeyTek and CEMASTER are registered traeztetaitarks and CEWare is 8 ttaciemark of 
Thermo Voittek Corporation. ©ThetmtJ Voitek. Specil"ica.tions are subject to change 
without notice. Printed in USA. 

KPS~EiOB»].1:'9'7 
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I @ 

Di s \ 
\ Interrupts 

IL 

1 

I 

Provides Dips and Interrupts test 
capability to IEC 1000-4-11 for the 
CEMASTER . Compliance-Level 
Immunity Testers 

FEATURES 

9 

0 

e 

Pros ides compliance-~level tczsting, to meet the 
requirem»:n1*~, of the FMC Directive and obtain the 
CI: Arm . 
Meets all test let el outlined in the Generic Immunity 
and Product Family Standards for dip and intcrrupi 
icmting. 
Configurable with Lua; Lombination of up to 5 
im11lulzit§ btandarais in u iggie tester. 

Q 

D 

a 

e 

Includes built»~iz1 transformer for fast. reliable 
operclliun. Nu :external hu1'dv~. are required. 
Built-in., high-speed imp :wvituhing allude =~. LJL,l'~=1f»_'*¥'}'1 test 
routines 'A here high speed pa itching bam L'Lil1l levels is 
required not .just to l000r. 
Predefined IEC test routines conu'oE l=:~d §`r{)m either 
sofa are Ur front panel. 
Windows 3 I and 95 bused uppiicaiialla wttwazre 
and/or fount panel kg;/pall And graphics diapluy. 

. . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
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SYSTEM BENEFITS 

s 

e 

Batch IEC test sequences significantly reduce lest 
ihruughput times by running entire EEC test scquenees 
in Et single pass. 
Pre-programmed EEC 1000-4-11 test routines ave 
programming iirne and decrease the potential for 
human error. 

e 

e 

Light weight, ergonomic design provides 1naxirnum 
fusibility for operating the CEM/1 QTEK from Et table 
top. fie or or within Ll 19 inch rack. 
Pazirtabie architecture with rugged handles and 
optional transit case enables users nu transport the 
tester between test departments Ur Io remote facilities. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

o Automatic compliance report generation, using 
option Cizirrre . provides lJil8<s and interrupts t€\1 
results in LI format suitable i`or archiving Co; Mark toss 
records. 



Model CM-P F 
OUTPUT SPECIFICATIONS 
ANI) TOLERANCES 

H .  

ELECTRICAL M1ni1w11,1m Sys'rl¢=m R1§aQUtR1eM§N*rS; 

Dips: 
Interrupts: 
Transition Time: 
Inrush Current: 
Minimum Event: 

AC Voltage: 
AC Current: 

To 70% and 40% of noxninai 
0% short or open 
I is to Spas into 10052 
>250A at IZOV; >500A at 240V 
I0°, 460 -» 555psoc 
(based on 50/60 cycles) 
50 Io 250v, 50/60Hz 
16A continuous 

CM-BASE with CM-SW or CM-FP 

AVAILABLE OPTIONS 

CM-SPQF : 16 Amp, 3-phase Dip/Interrupt 
:~:@:Iect()r. 

PQII-QUAL: External circuit per IEC 1.000-4- 'I 1 
for testing any PQP generators 
inrush capability. 

WAVEFORM V12RIPICA~TIQN CEMASTER PLA'ri<"fn'<1v1 (CM-BASE) 
The basie test standards require that the simulator 
output be verified periodically. For Dip & Interrupt test 
simulators, it is necessary to verify the voltage levels, 
transition times, and the inrush current capability. 
Most modern oscilloscopes are capable of observing 
the voltage levels and transition sines. For verifying the 
irirush current, a bridge rectifier, suitably rated I 700uF 
capacitor, arid appropriate current transformer are 
required, Model PQF-QUAL. 

Rise and fail timss of PQF'" 
simulator trsnsiiisns 

I n k : w  

s l - l a - u & & l 1 9 # I l 1 l : q r  an H- m 

~al a- 4 an a u an G m w n 

g o .  

1 t-::~ 5' Isac 

- up 1. as dl ¢ m so 

.....*=.*"°" llrl 
f 

urrdershool <5% - 
* Into 10{J$'2 load at §0° & 2?{}° 

Rx 

=::5***2> auershafat 

9{1*% 

€{}8{:- 

AN AFFORDABLE EMC IMMUNITY 
TESTER THAT DOES IT ALL 
The CEMASTER is designed from the ground up to 
provide compliancedevel testing to the standards 
manufacturers must meet in order to compete in today's 
international marketplace. 
Each CEMASTER is custom configured to meet your 
specific needs and budget requirements. When 
completely configured, the CEMASTER provides 
compliance-Zevel testing to ICC 1000-4-X Series 
Immunity Standards for: 
a SEC 10(}0-4-2 ESD 
o ICC ].000»-4-4 EFT 
g. ICC 1000-4-5 Surge 

IEC 1000--4-8 Power Frequency Magnetic Field 
a SEC 1.000-4»-9 Pulse Magnetic Field 
a ICC 1000-4-11 Dips & Interrupts 

i 

RAT;-NGS AND PQWER REQIJIREMIQNTS 

Coupler/Decoupler 
AC Voltage: 
AC Current: 
DC Voltage: 
DC Current: 
EUT Connectors: 

50 to 250V, 50/60Hz 
1. 6A continuous 
(} to 100V 
10A continuous 
NEMA 5-15, CEE7("Schuko"), or 
BS 1363 (British Standard) 

PQWER REQUIREMENTS 

Input Voltage : 
Input Current: 

90-250V/C, 50/60H2 
at EZOVAC; 0.5A at 240VAC ].A 

Far additional CEMASTERQ' literature, call, email as 
fax the KeyTek sales a'epartment. 

One Lowell Research Center 
Lowell, Massachusetts 01852-»4345 USA 
1 800 753 9835 • Tel: 1 978 275 0800 . Fax: 1 978 275 0850 
email: saies@keytek.co§n 
http://www.keytek.eom 

A division of Thermo Voltek, a Thermo Electron company 
KeyTek and CEMASTER are registered tradentarks and CEO/are and PQF are 
trademarks of The-rtno Vtiltek Corporation. ©Thermo Voltek. Specifications are 
subject to: change without notice. Printed in GSA. 
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s 1 D. 

I Combine 
Coupler/1 I 

I EFT and 
ecouplers 

ur s 
U 
e ans 

_)2- 

aim* 

Semi-automatic, th1*ee»-phase 
AC/DC mains coupler/deeouplers 
for EFT and Surge as speeded by 
IEC I000»~4»-4 and IEC I000-4-§. 

-hh1I* 

FEATURES 

a 

a 

B 

AC "sultages lu 483V Imp, DC' Lu H I S .  
Continuous AC Lille currents, in 32A!p1i¢1=,u. 
Compatible with Key, Tek"a COM LSTER and 
El\1CP»*'u for Surge :ml EFL. Ur am). bl* l` wirilulaitur 
EE ill; user =,LlppliuL1 Lraablux. 

w 

m 

Lou cost. standalone design. 

Colnprehensiie front panel design pa or 
wluctiian . 

cue; mode 

SYSTEM BENEFITS 

a 

e 

U 

Seniimutomatic operation when used with KeyTek's 
CEMASIBR OI' 1-Q1MCPro sirfluliators reduces the 
possibility of jest sequence et"roz°s by prompting the 
user Io make eouphng mode selections. 
Pre-programmed EEC test routines scree time and 
decrease the potenfi al for human error. 
Automatic compliance report genctation, using 
option (i`Fl Warm»' `, provides three vhase AC/DC line 
coupler/deeoupler iesf results in II format suitable fo;- 
aii'el1i*~.ii1g CE Mark test records. 

e 

9 

Ergonomic design provides maximum flexibility for 
operating from a table top or within cl E9-inch rack. 
Portable architecture with rugged Iflandiee and 
epiionel lranbii case enables users Io transport the unit 
between departments or remote facilities. 
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Models CM-3CD-16 and CM-3CI)-32 
SPECIFICATIONS AND TOLERANCES 
ELECTRZCAL POWFR REggi,?¥REMENTS 

Wayefbrrris : 
EFT: 
Surge : 

5/50ns, pea' ICC 1 0 0 0 - 4  
Combination wave: 
1 .2/5(}ps open-circait voltage, 
8/2098 short-ci'1°cu'it current, 
per ICC 2000-4-5 

Maximum Surge 
Voltage 8; Current: 6.6kV, 3.3kA 

Maximum EFT 
Voltage: 4.4 V 

Coupling Modes: 
EFT: 
Surge Hi: 
Surge LQ: 

L l ,  LE, LE, N or PE 
Li, LZ, LE or N 
L i ,  LQ, LE, N or P18 

C{};.IpLE3l /];)§;C{)U?L;gR3 

AC Voitagez 50 to 25OV, 50/6GHz line Io 
ground, 50 to 433V line to line 

Input Voltage * 

Input Current: 
9()~25(WAC, 50/60H? 

as IZOVAC; 0.5A at Q W A C  IA 

PHYSICAL 

Height: 
Width : 
Depth : 
Weight: 

CM-SCD-16 
CM-SCD-32 

1891311 W) 
47cm (}8.5") 
56cm (22") 

§71<g (38 lbs) 
Qilkg {IT* lbs) 

MINIMUM Swim Rmuiizs =\.»1E\lz*s 

CEMASTER, EM CPn; or any simulator with EPT test 
capability 

_Far additional Palseci EMI iiteraiare, call, eraaii of* 
fax Ike [{e}tTelc sales aepai*in1eni'. 

. . . 

. . . . . . 
. . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

l 

AC Current: 
C*`vI-SCD-16 
CM-SCD-32 

. : .  
" .  

l 6A;'phas@ continuous 
32A/phase contimlolzs 

DC Curireiliz 
CM-3CU-16: 

CM-SCD-32' 

EUT Mains Output 
Connectors : 

16A 
8A 
I .ZA 
(LEA 

up £0 
up to 
up to 
Lip to 

25A 
SA 
1 .ZA 
(}.8A 

up to 
up to 
up to 
up to 

Safety Sockets 

48V 
HIV 
220V 
é40V 

431; 
220V 
220V 
440V 

One Lowell Research Center 
Lowell, Massachusetts 01852-4345 USA 
1 800 753 9835 . Tel: 1. 978 275 0800 . Fax: 1. 978 275 0850 
email.: sales C§*Z»*keytek.eom 
llttp:h'www.1<eytek.ce1n 

A divisima of Thermo Veitek, a Thermo Eiectten company 
KeyTek and CEMASEEEIQ are registered trademarks and EMCE'ro and CEWare are 
IrzlcIemzL1°ks of Theme Veltek Cerperatien. @Therms Veltek. Specifications ere 
subject to change wiiiaefut netiee. PrimM in USA. 
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A an al.. 

Te I I I i e on a let I I u I I let 
n n 

n 

Provides the ability to couple 
both the Telecom wave and 
combination wave per 
IEC 1000-4-5. 

FEATURES 

Fully compliant with ICC 1000*4-5 requirements 
fer telecom line coopieddecoopiers. 
Permits compliance Zevei testing of Telecom Zones 
to Generic Iromonity and Product Family Stalldal'ds. 
Built-in user selectable clamping circuit provides 
additiooai protection for soosI.ti.v and costly auxiliary 
oqoipmoot. 

SYSTEM BENEFITS 

Semi~»automatic operation when used with KeyTek 
simulators reduces the possibility of test sequence 
errors by eremptin g the user to make the correct 
selections. 

Portable architecture enables users to easily transport 
the unit between test departments or remote facilities. 

w .  

.l,'r¢ 

.F- . .,!... . 

u Built-in nauitipie coupling devices, including 
resistors for beth E. .2/50!.13 arid E. 0»"700ps generators, 
90V & 300V gas elresters and (}.1!-lF capacitors. 
Symmetric coupling per ICC I. 000-4-5 for 
telecommunication lines . 

mr Day Ra&es to greater than 100kHz 
° Comprehensive front panel wiring aicis. 

Standard CM-TELCD design ensures high speed 
transmission. 

o Air core decoupling chokes allow use of DC 
signals without problems due to core saturation. 
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Mo el C -TELCD 
SPECIFICATIONS AND TOLERANCES 
ELECTRICAL 

Waveforzns: 

Telecom Line Frequency: 

Number of Lines: 

Designed to couple 
1.2/50ps combination or 
10/7001.15 telecom waves. 
To I 00kHz without 
significant degradation 
Up to four lines - 
one or two pairs of 
balanced Telecom lines 

Maximum Surge 
Voltage : 
Maximum Signal Line 
Voltage : 
Maximum Signal Line 
Current : 
Clamping: 

4.4kV 

200V 

PA AC or et 
Selectable built~in clamps 
of 20V and 225V: external 
bias input for other ciarnp 
levels 

PHYSICAL 

Height: 
Width Z 
Depth: 
Weight : 

12.2cm (4.3") 
40.1cm (15.8"} 
40.4c:1n (15.9'*) 
53.9kg (24.5 lbs.) 

MINIMUM SYSTEM EQUZRIEMENTS R 

EMCPI'o with PRO-SURGE, PRO-TELECOM or 
with any ICC 1000-m or CCITT Rec. K.17 10/7001-1s 
waveform simulator 

For additional Pulsed EMI literature, call, entail or 
fax the KeyTek safes depctrtntenr. 

One Low(-:Il Research Center 
Lowell, Massachusetts 018524345 USA 
I 800 753 9835 s Tel: 1 978 275 0800 e Fax: 1 978 275 0850 
email: sales @keytek.com 
http://www.keytek.com 

A division of Thermo Voltek, a Thermo Electron company 
KeyTek is a registered iredematk and EMCPre is e trademark of Thermo Yeitek 
Corporation. ©Therlne Veltek. Speciiieations ere subject to change without notice. 
Printed in USA. 
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l® 

Platform 

. 

L customer configured Immunity 
Tesferfor compliance testing to: 
ICC 1000-4-2 ESD 
IEC 1000-~4-4 EFT 
IEC 1000-4-5 Surge 
IEC 1000-4-8 Power Frequency 

Magnetic Field 
ICC 1000-4-9 Pulse Magnetic Field 
ICC 1000-4-11 Dips: & Interrupts. 

FEATURES 

a 

e 

6 

A cost-eifeelive, compliance-level tester lu be used as 
cl primary test station, UI' in augment other test 
capabilities and stations in large facilities. 
Customer configurable Immunity Tester provides 
f`rena use to six immaaily tests in a slagle unit. 
Window; 3.1 and 95 based appiieaiiaa sefiware 
and/or t1'(JI1t panel keypad and graphics, display. 

B 

O 

o 

e 

Pre-prngranlllled IEC test routines 1"ru11*1 bush 
~>oftw¢Lre and from panel w11€r<>§. 

Portable, light *n eight design. 
Optional 
Optional 

transport (Saw. 

19" rack mart £i1. 

SYS'1*EM BENEFITS 

41 

a 

a 

0 

Lou cost, lnulti~st:21ndard test system provides 
rnonofcleturers n ith Et single, stood alone 
by stem solution. 
Light weight, ergonomic design provides maximum 
flexibility for operating the CEMASTER from a table 
top or within ii. W-inch rock. 
Portable architecture with rugged handler and 
optional transit case enable-Q user to transport the 
tester bozo in  teal dopartnaents, or remote llleilitie 
Automatic compliance report generation. r i n g  
option CEWHH* , prob de-. tetresult-2 in d tkmrmet 
suitable for archiving CP Mark zest records. 

tvpiraf Srjrwaff c S`»:,r.~?£*n ()pe'rc::'n¢Q i s  in: Wfrndovw 
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Model CM,.8ASE 
SPECIFICATIONS AND TOLERANCES 

E . CEMASTER IMMUN[TY TEST LEWELS 

ICC 1000-4»2 

IEC 3000-4-4 
IEC 3000-4-5 
IEC 1000-4-8 
IEC 1000-4-9 
IEC 1000-4-11 

8.8kV Air Discharge 
é~4kV Contact Mode 

500V - 
500V 
250V -n 2_51<v, l -  l 00kH2: 
250V - . \  2.5kV, 125A - L2.5kA 
0.5 - . \  4A/m AC H-Field 
50 - 800A/m Pulse Field 
100, 70, £0 and 0% short or 
open, inrush >250A @ IZOV, and 
>500A @ 240V 

RATINGS Ami POWER RSQU1RHM1aZ~JTS 

Coupler/Deeeupler 
AC Voltage : 
AC Current: 
DC Voltage: 
DC Current* 
EUT Connectors: 

50 to 250*v, 50/60Hz 
`l. 6A continuous 
U to IUOV 
10A continuous 
NEMA 5-15, CHE? ("Schuko"), 
OI' BS 1363 (British Standard) 

POWER REQUIREMENTS 

Input Voltage : 
Input Current: 

90-25()VAC, 50/60Hz 
I A  at EZOVAC; (LSA at 240VAC 

AVAILABLE OPTIONS 

IMMUWTY TEST CA1>AB1Lr'r1E5; 

CM~ESD: 
CM»~EFT: 
CM-SURGE: 
CM-HPWR: 

CM-HPULSE: 
CM-PQF: 

Electrostatic Discharge (ICC 1000-4-2) 
Electrical Fast Transierrf (ICC 1000-4-4) 
Surge (ICC 3()()0-»4-5) 
Power Frequency Magnetic Field 
(IBC 1000-4-8) 
Pulse Magnetic Field (ICC 1000-4-9) 
Dips and Interrupts (ICC 1 {}0(}-4- I. 1 ) 

CONTRGL PLENCTIGNS 

CM-SW: 

CM-FP: 

CM-SW/FP: 

Windowsi" based application software 
(CEWare""') provides the ability to 
run any sequence of predefined IEC 
routines or user defined itnrnunity tests. 
User must purchase either CM-SW, 
CM-FP or both. 
Front Panel keypad and graphics 
clispiay for manual operation or 
automatic control using predefined 
ICC routines. User rnrrst purchase 
either CM~SW, CM.-FP Or beth. 
Combines beth software (CM-SW) and 
front panel (CM-FP) control functions. 

OTH R 
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

P Y S I C L  

Height: 
Width : 
Depth : 
Weight: 

ENVIRONMENTAL 

l'l=*.8cm W) 
47cm (18.5") 
560212 (22") 

29kg (64 lbs.) 

CM~RMK: 
CM-CASE : 

19" Rack Mount Kit 
Transportation case for the 
CEMASTER and accessories 

For eddiffenel CEMASTER" literature, ecrllf, email or 
fax the Key 7`ek sales department. 

Iii-rrur-rru 

Gperating Limits 
Temperature : 
Humidity : 
Altitude: 

15 ¢ . . .  40°c 
in - 75%, non-condensing 
8000 feet max. 

Storage Limits 
Temperature : 
Humidity: 
Altitude : 

0 w 60°C 
in nn- 90%, nowcondensirag 
8000 for-:ef max. A Thermo Voltek C O par y 

MNMUM SYSTEM REQUIREMENTS 

CM-BASE with CM-SW or 
CM-FP and at least one immunity test capability 

One Lowell Research Center 
Lowell, Massachusetts 01852-4345 USA 
1 800 753 9835 0 Tel: 1 978 275 0800 mr Fax: Z. 978 275 0850 
email: sa}es@keytek.co1n 
http:H'www.keytek.com 

A division of Thermo Voltek, a Thermo Electron company 
KeyTak and CEIMASIER are regtsttwed frademt11~ks and CEWQW is 3. tradetnatk of 
Thsttttta '*~tuEtsk (ltn*pt:=ratt.(m. ©TIrre1T.t1tJ Vtlltek. Spas I`ic-atimts are subject to change 
without notice. Printed in USA. 
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u a -  

Electrical Fast ansie 

1. 

l® 

s 

t 

Provides Electrical Fast 
Transient (EFT) test capability to 
IEC 1000--4 for the CEMASTER 
Compliance-Levef Immunity Tester, 

`\ H. 

FEATURE s 
as 

us 

e 

Pm# idea compliance--lei el teaing to mvzrcrt the 
rurquitcmcnte of the EMC Directive .my ubtuill the 
CE l\Ia1'£. 
Exceeds the nlaxirnunl test let els outlined in thu- 
Generic Immunity and I~'ru<.iL1ct lwuniij, Stailaiarda. 

Curlfiguralale #A its any uunlbiaiuiin an of 21 additional 
inlmuniiy Zc~.t wlundnrds in Ll single luster. 

aw 

u 

¢ 

includes built-in xitlgic phusc mains =c=uL1plc:r/ 
dccumlphrr for EUT to 16 A AC and in QUA DC. 
Predefined ICC test mlltinefa foam hulk :~,L:-¥lf\a un: 
and ¥`r+uIEt panel cu11tru1. 
Windows EH and 95 based appiicatiull '~,uft1A are 
and/or frunze par cri kg; pad and gtalpi*liu~. Llipluj. . 

SYSTEM BENEFITS 

B 

e 

e 

Batch ICC lest sequence; igni l`iL'uIz£Iy reduce l e t  
throughput times 1*i~ running entire ICC test sequences 
in a single pass. 
Pre-programmed sEC 1000-4 - test routines save 
time and decrease the pelentiai for bureau error, 

Automatic compliance report generation, using 
option CEWarc `, provicles EFT zest results in a 
format suitable for archiving CE Mark fest records. 

in 

e 

Light vieighf., ergonomic design pro de iiiuxisuunzi 
flexibility for operating the (USE LSTER from a table 
top, floor or within & 19 inch rack. 
Portable architecture with rugged Inzndleb and 
optional iraneit C2156 enables users to transport the 
jester between test departments or to remote t`aei ¥itieQ. 



Model C -EFT 
OUTPUT SPECIFICATIONS 
AND TOLERANCES 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

ELEC:*rR1<3AL 

¥'eak Voltage : 

Waveform : 

Burst Period: 
Burst Duration: 

Frequency z 

250V to 2.5kV, IV ac-sciution, 
i10% accuracy 
Sns/50ns impulse 
per ICC 1000-4-4 
300ms 
15ms@ 1-5kHz, 
0.75ms @ > 5kHz 
'I - 100kHz in .5kHz steps, 
50% accuracy 

WAVEPQRM VER11==IcA'1*§o1~l 
H .  

The basic test standards require that the simulator output 
be verified periodically. For EFT, a high voltage 50 ohm 
load is required, and the measurement must be made 
using an oscilloscope with at least 400MHz balldwidth. 

MNMUM SYSTEM REQUIREMENTS 

CIW-BASE with CM-SW or CM-FP 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.in. _we 
l-. ' l  !. 
J " * l . ' . . r  
F 

AVA1L.ABL1?, OPTIONS 

CM--3CD-16/32: 
I u u H u n H  

CM-CCL : 

nn.u 

16 or 32 Amp, 3-phase EFT and Surge 
Goupicrfdacoupiar 
Capacitive Coupling Clamp for 
coupling EFT transients to data lines 
in accordance with IEC 1000-4-4. 

Dis-;tarece** 
0.5m 

Cable" 
f.-:E m 

Adgust Clamp Tight* 
On Cable 

.l 

EUT 

Cable 
G Fi P <1 m . : 

:=-O.5m"" 

I I I  -111111111111 

I 

EFT 
Simulator 

GAP 

' ° " - 1 - \ .  

EFT Sémuiawr 
Coranecis to 
ELFF and of clamp 

Resting 
on GFIP 

.:E.m1'**' 

E :q=JIp 

>0.5M"" 
to matai 

'or 

** 
I W *  

insures Max Signal to EUT 
Stabilizes Stray C of Clamp 
Helps Protect Aux. Equip, 

CM-CCLC . 

I*]FT-=AT'I'N* 

Interlocked Capacitive Coupling Clamp 
Cover md cables to be 'used with 
Model CM-CCL for increased safety. 
External EFT attenuator for 
oscilloscope monitoring of EFT 
pulses up to 4.4kV, 50 and UK chin 
input impedances. (Requires 
CM-]8FT capability). 

. . . . . . . . . . 

CEMASTER PLATFORM (CM-BASE) 
RMINGS AND PQWER REQU EMENTS 

Coupler/Decoupler 

AN AFFORDABLE EMC IMMUNITY 
TESTER THAT DOES IT ALL 

3 

<29 The CEMASYYER is designed from the ground up to 
provide compliance-level testing to the siandatds 
manufacturers must meet in order to compete in £oOay's 
international marketplace. 
Each CEMASTER is custom configured to meet your 

needs and budget requirements. When 

; 

specific 
completely configured, the CEMASTER provides 
cernplianceéevel testing to ICC 1000-4-X Series 
Imtiiuriity Standmcis "fer: 
.1 ICC 1000-4-2 ESD 
a ICC 1000-4-4 EFT 
H SEC l000-~<i-»5 Surge 
a SEC 10()0-4-8 Power Frequency Magnetic 7F.i.e}d 
Ni ICC 1000-4-9 Piiise Magnetic Field 
n ICC 10{}0-4- 1 I. Dips 82: Interrupts 

/ r 

of 

if 

AC Voltage: 50 to 250V, 50/60Hz 
AC Current: 26A eooiinuoos 
DC Voltage: 0 to 100V 
DC Current: 10A eootiou.ous 
EUT Connectors: NEMA 545, CEE7 ("Seiko") or 

BS 1863 (British Standard) 
Power Requirements 
Input Voltage : 
Input Current: 

90-Z5OVAC, 50/60Hz 
'ZA at IZOVAC; 0.5A at 24()VAC 

Pa? additional CEMASTER® literature, call, email as 
fax the KeyTek sales department. 

A Thermo Vdtek m CG party i 

One Lowell Research Center 
Lowell, Massachusetts 01852-4345 USA 
1 $00 753 983. +. Ten: z. 978 275 0800 u Fax: I. 978 275 0850 
email: salesC?keytek.cora 
h£tp:h'www.kay£ok.com 

A division of Thermo Voltek, a Thermo Electron. ooiapany 
KeyTek and CEMASTER are registered lredeeaerke and Cl£Were is e tredemerk of 
Tkaerme Vektek Cerperatien. @Theme "»teEtek. Speeiiieetiene eye eubjeet to change 
wilheut neliee. Printed in USA. I<p$_ 1 0 ? 8 1  /97 
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