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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 Marking 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:

EN 50082-1 IEC 1000-4-8 Power Frequency Magnetic
EN-50082-2 Fields
CCITT K17, K20, K21 IEC 1000-4-9 Pulse Magnetic Fields
ETSI IEC 1000-4-11 Dips and Interrupts
UL 1449 IEC 1000-4-12 100kHz Ring Wave
IEC 1000-4-2 ESD UL 864
IEC 1000-4-4 EFT ANSITEEE C62.41
IEC 1000-4-5 Combination and Telecom Wave
Surge

Users may operate the EMCPro via KeyTek’s easy to use Windows-based PC software,
CEWare, or from the front panel. CEWare provides simple, straight forward 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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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 (PMF) - 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






rigger Modes:

‘Resistor:

¢ accuracy:

aveform:

8 wYave
Peak Voltage:

One shot manual, multi-shot tripod
Single shot, 1pps or 20pps
500V - 8.8kV x10%

SO0V - 4.4kV £10%

15309F £10%

3306 =10%

50MEY - 100MQ

Front panel or software controlied
I - 999 discharges

3.8m) @ §.8kV

5/50ns £30%
250V - 4.4V £3%

300ms +10%

15ms +20%

{-100kTz, in 0.5kHz steps, £10%
FOaF (internal)

1.2/30us
230V - H.6kV £3%, 120 mode
250V - 6.0kV £5%, 202 mode
F25A - 33KkA £10%

Software selectable

up to 4 per minute

Front time: 1.2ps £30%
Duration: 30 ys 220%%
Undershoot: < 30%

Front time:  8.0us £20%
Puration:  20us 220%
Undershootf: £ 30%

«15%, 50 - 277VAC

ced in 12480 mede and with multiple lines o0 PE coupling modes.

100k Hz damped cosine
250 - 6.0kV 5%

up to 6 per minute
Rise Time: 0.5us 230%

Vp/lp: 128 = 30 or 300 = 80)
software selectable

en-circuit
Voltage:
Short-circuit

seCurrent
enuation:

FO/7000s (9/720us FCC Part 68)
250V - 6.6kV 5%

625 - L63A +10/-0%, 400 mode
up to 4 per minute

Front time: 7.0us to 11.7us
Dwuration:  576us to 840us
Front time: 3,5us to 6.3us
Duration:  256us o 384us

Monitors are automatically
switched to match generator
coupling mode

1000:1 £10%

20001 £7%

jel 'Fi:‘t_éq'ii_ency:

d Amplitude:

AC Source:
Resolution:
._:_{::_‘_éi! Factor:
il _R_'ésistance:

S0Hz/60Hz
.3 - 4A/Mm, in 0.25A steps, £10%
(with CM-HCOIL} up to

F00A/m with optional external
HPOWER-EXT

Internal

0.25A minimum

.65 to 1.00

0.03€2 maximum




AL SPECIFICATIONS

8/20us

F00A/m - 1000A/m, 210%
5AMm

0.65 to 1.060

(% (short and open)
lus - Sps

Minimum 250Amps @ 100 - 120V,
Minimuwn 300Amps @ 220 - 240V
30 - 250VAC, 50/60Hz

16A max.*™

5V signal occurs at each dip or
interrupt transifion

Fixed, L1 to L2
100:1 £5%

Fixed, L]

20001 £5%

1 phase, 50 - 250VAC. 50/60Hz
16A max **

100VDC max.

10A max.

30/60Hz

Nema, British, Schuko

RS8232 Fiber-optic

« Bxternal Interlock for users
« Interiock for CCl. connector
« Fxternal stop input

15- 40°C
10-75%, non-condensing
8000 ft. max.

22.9¢cm (8.7 in)
43.4cm (17.1 in)
64.8cm (25.5 in}
39kg (85 ths)

Minimum 300A inrash into 1700uF

OrtioNal CoUPLER/DECOUPLERS

to
16 A/phase continuous
32A/phase continuous
- 100VDC max.

- 10A max.

+ Safety Sockets

50 to 250/433VAC, 50/60Hz
16A/phase continuous **
UT Connectors: Safety Sockets

- Couples combination waves of
1.2/50us open-circnif veltage, 8/20us
short-circuit current
q: > 100kHz with HS option
;nes: - Eight lines
e: . 4.4kV max.
200V peak max.
t: 1A max.
: - Selectable built-in clamps of 20V and
220V external bias inpui for other p—
clamp levels - /

- Couples 1.2/50ps Combination and
5 10/700us Telecom waves
I To 100kHz without degradation
Up to four lines - one or two pairs of
- balanced Telecom lines.
2 4.4kV max.
zer 200V peak max.
- 1A max.

Selectable built-in clamps of 20V and

220V: external bias input for other
clamp levels

ro-Telecom and Pro-Ring can not be installed together in the
same wnit.

** The actual AC mains current and voltage rating is based on the
mains connector selected.

One Lowelt Research Center

Lowell, Massachusetts 01852-4345 USA
1 800 753 9835 « Tel: 1 78 275 0800 » Fax: 1 978 275 0850 { ,
email: sales@keytek.com P
http:/fwww.keytek.com

A division of Thermo Voitek, a Thermo Electron company
KeyTek 15 4 registored trademnark and EMCPro s 2 trademark of

Thesmo Voliek Corporaiton. ©@Thermo Voltek. Specifications are

subject to change without notice. Printed In LSA. KPS-74953-9/98
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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 magnitade 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

-CAUTION-

RISK OF ELECTRIC SHOCK
DO NOT OPEN

TO REDUCE THE RISK OF SHOCK, DO NOT REMOVE COVER
NO USER SERVICEABLE PARTS INSIDE
REFER SERVICING TO QUALIFIED SERVICE PERSONNEL

WARNING

TO PREVENT FIRE OR SHOCK HAZARD,
DO NOT EXPOSE THIS EQUIPMENT TO RAIN OR MOISTURE
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Product Safety

The following safety instructions have been included in compliance with safety standard
regulations. Please read them carefully,

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

Retain Instructions -- Retain all safety and operating instructions for future reference.

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

Follow Instructions -- Follow all operating and use instructions.
Water and Moisture -- Do not use the instrument near water.

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

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

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.

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

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

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

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.

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

KeyTek EMCPro System 1



¢ Non-Use Periods -- Unplug the power cords of the instrumnent when it will be left unused for
a long period of time.

o 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.

¢ Object and Liguid Entry -- Take care that objects do not fall and that liquids are not spilled
into the enclosure through openings.

e 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:

e Shows visible damage.
s Fails to perform the intended function.
¢ Has been subject to prolonged storage under unfavorable conditions.

¢ Has been subjected to severe transport stresses.

¢ Damage Requiring Service -- The instrument should be serviced by qualified service
personnel when:

e The power supply cord or the plug has been damaged.
¢ Objects have fallen or liquid has been spilled into the instrument.

A AK

. .
e The instrument has been exposed to rain.

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

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

¢ Sitting or Climbing -- Do not sit or climb upon the instrument or use it as a step or ladder.
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Surge Testing Guidelines

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.

* 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.

¢ 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.

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

e 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.

* 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.

* 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.

e 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).

» Never surge an AC mains line other than through the EUT output connector and the
EMCPro intemal filter or viaa 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.

o 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.

! Power-follow 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 arrestor, which maintains a high impedance until a surge event switches i 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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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 bumning 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 precantions be taken:

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.

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,

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

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

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

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.

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.
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Inappropriate Uses

The EMCPro must be kept within 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-makers, heart problems, nervous disorders, and similar problems should not be
allowed to operate the EMCPro 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.
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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 Marking 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, ANSIL, ETSI and
beyond. The EMCPro allows users to perform compliance testing to the following standards:

IEC 1000-4-2 ESD UL 864
IEC 1000-4-4 EFT ANSYV/IEEE C62.41
IEC 1000-4-5 Combination and Telecom EN 50082-1
Wave Surge EN-50082-2 :
IEC 1000-4-8 Power Frequency Magnetic CCITT K17, K20, K21
Fields ETSI
IEC 1000-4-9 Pulse Magnetic Fields UL 1449

IEC 1000-4-11  Dips and Interrupts
IEC 1000-4-12  100kHz Ring Wave

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 forward 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 current 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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Installation

Unpacking Instructions

EMCPro Assembly

The EMCPro requires two people for unpacking. Check the packaging materials and follow
any special unpacking 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
I 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 unpacking. Follow the instructions in the
INSTALLATION section of this manual and any special instructions 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 packing 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.
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Cabling and Interconnections

The EMCPro has two AC Mains cordsets which plug into the rear of the unit. One, the
Systems Power input, powers the circuitry of the EMCPro. 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 EMCPY0 to an external computer running the EMCPro
application software under Windows™ 3.x or Windows-95™. 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 FiberCom 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.

Y

IPE

L1

= |

R
EUT Mains Inlet, Panel Wiring EUT Mains Outlet, Panel Wiring
The IEC Inlet connector is wired, Regardless of nationality, the outlet is always
L1 top, L2 bottom, PE center. wired, L2 left, L1 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.

? Some computers use a low-power RS-232 driver with a reduced drive voltage. If the FiberCom fails to work with a
computer, an external supply should be used [KeyTek part #(32-701-655-00 (USA) and 62-050-415-00 (European)].
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AUX IN Connector to PQF

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

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

AUXIN
The AUX IN connection is wired into the
PE 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:

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

L1 and N should not be connected to a source; these terminals are outputs -- not inputs.

The protection for L1 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.

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%.

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
EMCPro -- 16 amperes.

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

e Use a cable with voltage rating of twice the voltage rating of your EUT.

e 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 interruption of an EMCPro 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
programmed 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 EMCPro.

CAUTION

You should not connect a voltage source or generator to the IMon or Vimon
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
(e.g. 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

Capacitive Clamp Cable

A 1 meter long stereo phono 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 EMCPro coax output,
and to either end of the CM-CCL or cable clamp. The unused coaxial connector on the opposite
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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
phono plug cable between EMCPro and either end of the cable clamp, the EMCPro will operate
only if the cover of the cable clamp is properly seated. The unused interlock jack on the opposite
end of the cable clamp can be used to wire to additional interlock switches.

I/0 and Telecommunicaticn Cables

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

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

CM-3CD 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 EMCPro and the HN-coax connector of the CM-3CD.

CAUTIONS

Do not connect the CM-3CD cables to the Telecom wave (iabeled 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 EMC Pro 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.
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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 15A, 120 Vac
PRO-BASE-BRI 13A, 250 Vac

PRO-BASE-EUR 16A, 250 Vac

The AC power source for the EUT must have adequate capacity for full power-follow’ in the
event that testing causes an equipment failure. Using a supply without sufficient capacity may
result 1n a failure being masked.

Acceptable power sources include:

A dedicated branch circuit.
e The dedicated output of a motor-generator (MG) set.
e 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 EUT, with a coupling mode to PE (L1-PE, 1.2-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.

* Power-follow 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 arrestor, which maintains a high impedance until a surge event
switches it 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:

e 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.

e The second solution is to install an isolation transformer between the AC mains and
EMCPro. The isolation transformer should be rated for at least 1920VA for 120VAC mains,
or 3840V A 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 L1
AC MAINS l ’ CEMASTER

L2 L2

| .

Proper Connection of an Isolation Transformer

Note

A solid-state regulated line source such as an uninterruptable
power supply (UPS) or a power frequency amplifier will generally
not have the instantaneous capacity or full power-follow required
for Surge and PQF testing, and therefore should not be used as the
AC power source for any equipment being tested.
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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.

¢ No significant dust or other contamination.

Operating limits
Temperature: 15-40°C
Humidity: 10 - 85%, non-condensing
Altitude: 8,000 feet max.

Storage limits
Temperature: 0-60°C
Humidity: 10 - 90%, non-condensing
Altitude: 8,000 feet max.

Note:

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.

The EMCPro Pro-ESD option may require as much as 48 hours stabilization time if the period
exceeding the humidity limits exceeds four hours.
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Test Area Considerations and Site Preparation
Conduct pulsed EMI testing under sound laboratory conditions. Verify the following:

» 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.

» Nonflammable walls and floors.

* Barriers surrounding the EUT to contain exploding parts and flames.

e 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 EMCPro 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.
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vffSpeciai Considerations for EFT Testing

NOTE

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

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.

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.

The floor of the test area is to be covered with copper or aluminum with a minimum thickness of
0.01inch;which must be bonded to building Protective. Earth (PE) ground. In addition, the
cabinet of the EMCPro must be directly tied to the ground reference plane. Provision for a
mounting bracket is made on the rear and bottom of the EMCPro and the bracket and screws are
provided.

Grounding Bracket

pA—

Rear View
EFT Grounding Bracket Location
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EMCPRO \

GRP

Ground Reference Plane

EFT Connection to Equipment Under Test for Floor-standing 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

E
EMCPRO

EFT Connection to Equipment Under Test for Table-top EUT
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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.

Distance
0.5m

Cable <im

P,

EUT

N\

%

EMCPRO™

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 EMCPro 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.

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
TOOm.

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 m?, the exact size depending on

the dxmcnsrons of the EUT; the ground plane shall extend beyond the EUT by at least 0 Smon -

or 0. 65 mm minimum thickness if another metal is used.
- For ESD testing, the EMCPro need not be connected to the ground plane.

The EUT shall be positioned at least 1 m from walls and any metallic structures.
For table-top equapment a non-conductmg table O. 8 m high is placed on the ground pIane 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 with two, 470,000 ohm resistors, one resistor at
each end of the cable.

Special Considerations for Pulsed Magnetic Field and Power-Frequency
Magnetic Field Testing

IEC 1000-4-8 and IEC 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 1 m?, 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 minimurm 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 o_Bjects.
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Introduction

The features of the EMCPro 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.

ey
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EMCPro System Interconnections -- ESD and Computer Interface

FIBERCOM On the left, bottom side of the EMCPro

front panel are connectors for the

FiberCom serial port, the ESD test probe,

and the power switch for the EMCPro.

Note that both connectors are polarized.

SYSTEM POWER On the FiberCom connector the small tab

on the connector faces right. On the ESD

ESDOUTPUT probe connector, align the flat of the

. connector plug with the flat of the front

i f } panel opening. Do not force the
connectors.

Connection to the Equipment Under Test
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EFT
BUTPUT

HCOHL = 1.2/50us
= RiNG OUTPUT

SAFETY
IKTERLOCK

107700 us
QUTPUT

O)

VOLTAGE
PRESENY

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 1.2/50us 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 a test coil.

The Safety socket outputs, in the middle of the
EMCPro, output the 10/700us telecom wave;
this waveform is available for component
testing and for coupling to Telecom lines -- it is
not for use with AC Mains and AC Mains
couplers.

The Voltage Present LED is lit when the AC

Mains outlet is energized or when high voltage
is present
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EUT OUTPUT

AC/DC PDWER
TO EUT
EFY * SURGE = PQF
ouTPUT

EUT POWER

(1]

Lo

Interlock Connector

REF GHD

O

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

The EUT Power switch energizes the EUT
Power connector.

For safety, a positive, operator-action is
required to energize the EUT; 1.e. if the
EUT power switch is ON when the
EMCPro is first turned on, the switch
must be toggled OFF and then ON to
energize the EUT Power connector.

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

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.

o 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.

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

KeyTek EMCPro System
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Monitoring and Control Connections

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

Stop Test Input Cennector

A coax connector is provided on the front panel to allow remote interruption of an EMCPro 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 EMCPro.

VMon and IMon -- 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 EMCPro,

Vmon IMon
Operating Mode Vmon Seurce Vmon Scale IMon Source Men-Scale
Surge, PMF Surge Out 1V / 1000V Surge Out 1V 7 200A
Main Menu
PQF, PFMF, EUT Mains Out 1V /7 100V BUT Mains Out 1V / 200A
ESB
EFT No output No cutput No output No output

The IMon output has a low impedance of 1 ohm; for reasonable accuracy this output should only
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 10,600 ohms.

The typical accuracy of all outputs is = 10%.

Voltage and current monitors are intemal to the EMCPro: this is very convenient but results in
some limitations. 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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¢ 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 i1s 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.

# 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 -- the actual surge waveform will
not show this noise.

* For surge waveform verification, the use of external voltage probes is recommended.

¢ The voltage monitor uses high-voltage relays to switch channels; this may cause false
triggering of oscilloscopes at the beginning of a 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.

e« When perfoming 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 EUT 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 iMon 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
(e.g. 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
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Rear-Panel Auxiliary Connections

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

- ™
L1~ I~ AUX | L10UT,N, and PE

ouT @ '\ O> IN These connections are provided to the user,
> for connection of an external transformer or
N Variable-transformer, which may be used to

@ N derive an AUX IN voltage.

AUXIN

{/ w PE 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:

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.

L1 and N should not be connected to a source; these terminals are outputs -- not inputs.

The protection for L1 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.

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

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
EMCPro -- 16 amperes.
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User Interface

The EMCPro front panel includes a liquid crystal display with seven function keys, and a 15-key

keypad to the right of the display.

The liquid crystal display
and seven function keys

LCD Display provide quick user input.
The function keys are
mapped to the bottom line
of the display. Pressing a
function key executes that
command.
Typical commands are
F ! " I ke " P l e i EXIT (go back one menu),
RUN, and scroll through
menu selections.
The numeric keypad is used to select menu items and
enter numeric data into edit fields. The keys are
7 B 3 CE defined as follows:
‘Othru 9 Enter numeric data or select menu items
4 5 6 {\ +/- Change polarity
CE Clear Entry; erase a numeric field
ENTER Accept the current input or menu item
L Z 5 %’ & Scroll through selection list boxes, and
increment or decrement numeric fields
0 +/- ENTER
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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 EMCPro 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 EMCPro 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 1, press 01; for selection 10, press 10.

CMAIN Lt

1. EFT/B &. Pulse Magnetic
2. 8Burge {1.2/50) +®. Surge (10x700)
3. Power Frequency ¢. Surge (Ring)
4
5

' 11 EUT OFF|

. ESD 9. Calibration
. PQF v10. System Setup

i [ [ [ 11 I
it 1 o IE? Ili Pl

The Main Menu shows all possible options, however, you can only select an option if it is
installed in the EMCPro system. Attempting to select an 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-defined option gives access and control of every test parameter; this is the most powerful
option, and allows engineering and debugging tests of the EUT. The pre-programmed tests are a
fast 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 can be certain that
the tests are performed according to the European Norms, and performed the same way every
time. Many pre-programmed tests perform a sequence 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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i SRG 1.2/50 ittt i i IBUT OFF |
1. User defined 6. Class 2 Full
2. Class 2 Fast 7. Class 3 Full
3. Class 3 Fast 8. Class 4 Full
4. Class 4 Fast
5. Class 1 Full
¥ H | LTl tiexar

Parameter Definition Menu

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 "L1" 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 "1", "0", "0", "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 run.

¢ Some fields combine Numeric and List fields. When selected, the keypad arrow keys
change the list portion (L1,RND) and the keypad number keys replace the numeric value.

When all entries have been made and accepted the test can be started by pressing the F1 key --
the RUN function key. To exit this menu without starting a test, press the F7 key -- the EXIT
function key.

| SURGE: USER DEF ||| !}l 1111 VIEUT OFF!
Waveform .......... 12 Ohm

Voltage ........... +2000 Vv
Output:Coupling ... MAINS:L1,L2/PE

Phase Sync:Angle .. L1:180 deg

Number of Tests ... 500

Time Between Tests 60 s

RUN || | ) T4 iiexTT

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.
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! SURGE: CLASS 1 FULL 1!
AUTO
Waveform .......... .
it AUTO
Voltage R s
Output:Coupling ... 5
Phase Sync:Angle .. huo
Number of Tests ...
Time Between Tests 60 s
]
3

RO 40 b o p o) pexaw

| 11! |EUT OFF

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,
running, etc.}, Time (secs remaining in this test; if this test is one of a sequence this is the time
for the individual test and not 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).

i SURGE: RUN iiiiiiiii1.14 ) EUT OFF|
12 Ohm

Status: Charging +2000 Vv

Time : 37s MAINS:L1,LZ2/PE

Test: 1780 L1:18C deg

Comm: Local 3
60 s

STCP| | | | PAUSE | | L il L

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 & 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 run-time options.

For more information on the System Menu, see the TROUBLESHOOTING chapter.
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! STATUS: INITIALIZING !!!!!i1!11iIEgD OFF!
Hazardous voltages and emissions are
presant by design when this equipment is
operating. Take sgafety precautions at
all times.

<PRESS ANY KEY TO CONTINUE>

i 1 It i P [
[ I (I} [ P [

CMAIN Dbl il | EUT OFF)
1. EFT/B 5. Pulse Magnetic
2. Surge {1.2/50) 6. Surge (10x700)}
3. Power Freguency 7. Surge {Ring)
4. ESD 8. Calibration
5. PQF 10. System Setup

| ! B o
\ SRG 1.2/50 Pibiiidiiiitii i |EUT OFF}
1. User defined 6. Clags 2 Full
2. Class 2 PFast 7. Class 3 Full
3. Class 3 Fast 8. Class 4 Full
4. Class 4 Fast
5. Class 1 Full

H | R T4 imxIT
| SURGE: USER DEF ||!|!!]: /11 IEUT OFF!
Waveform .......... 12 Ohm
Voltage ... . ... ... +2000 V
Output:Coupling . MAINS:L1,L2/PE
Phase Sync:Angle .. L1:180 deg
Number of Tests 500
Time Between Tests 60 s
RUN || L % T or b ExTT
| SURGE: RUN TN T EDT OFF |

12 Chm
Status: Charging +2000 V
Time: 37s MAINS:L1,L2/PE
Tast: 1/90 L1:180 deg
Comm: Local 3
60 s

STOP] | |} PAUSE ) | L i {

At power-up a standard message screen is
shown while the system initializes and
performs self-tests.

Press any key to show the Main Menu screen
below.

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.

The Test Menu offers pre-defined tests to
speed setup and a user defined mode for
control of every parameter. Press 1 to open
the user defined menu.

The EXIT function key moves back one menu
level.

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.

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 1 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

Y

N\

EUT status shows the frong
panei outlet is ON or OFF

! SURGE: USER DEF
Waveform
Voltage

Qutput:Coupling ...

+2

MAINS:L1,L2/PE

000 Vv

text maps to the
seven function keys

function key starts or
stops tests

he next editable
ield.

Phase Sync:Angle .. L1:180 deg
Number of Tests 500
Time Between Tests 60 s
RUN ! ! B B T il iEXIT
The bottom line of The RUN/STOP Move up or down to The EXIT function key

moves to the previous
menu

List

dited using the keypad arrow keys 1o scroll
hrough the options.

fields are selected by the function keys and

| SURGE: USER DEF 1] 1111111111 BUT PFF]
Waveform .......... 12 Ohm """
Voltage ........... +2000 V
Output:Coupling . MAINS:L1,L2Z/PE

Phase Sync:Angle .. L1:180 deg

Number of Tests 500

Time Between Tests 60 s

RoN U 1r A0t NG pimar

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 {L.1,RND) and the keypad
number keys repiace 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 left in this test step)
Comm (local, remote)

Test ({test n of total tests)

5

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

EUT status shows the front
panel outiet is ON or OFF

\!SURGE:RUN Piitiiiiiiii i1 EUT ON |
\ 12 Ohm
Status: Charging +2000 v
Time: 37s MAINS:L1,L2/PE
Test: 1/90 L1:180 deg
Comm: Local 3
60 e
STOP | | | | PAUSE ] | 1 L

(]
PE

AN

The STOP -F1- function
key halts the test

Definition of the Run Screen Menu

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

he right column shows pro-

rammed test parameters;

aveform, voltage, coupling

ode, line synch, number of
ests, and time between tests
{or length of test).

KeyTek EMCPro System

33




Map of Front Panel Menu Structure

The next three pages show the structure of the front panel menus.

MAIN MENU J

-

Selection Flow, from Main Menu through Test Menu, Parameter Pefinition Menu, and Run Menu

{125V ) VALUE is set to 125V
(osoare;  VALUE is set to 0, then 90, then 270
VALUE may be edited by user

T« VALUE is set to 60, but may be edited.

SR Indicates a sequence of tests; first test 12-ohm, 250V; second
%123%.—7("— ”ig—?@w test 2-ohm, 125V

LEGEND, MAP OF FRONT-PANEL MENUS
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Programming the EMCPro from a Personal Computer

When purchased with the PRO-SW option, the EMCPro 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 EMCPro, including
running a single test, running a pre-defined test sequence, and running diagnostics.

In addition, the PC software allows the user to:

e Create tests and easily edit them.

e Chain tests into a test sequence. A test sequence can be constructed from a single test
type (e.g. 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 atest -- print or file what tests are executed.

~ Full instructions for the software are described in the CE Ware ™ 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:

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

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

e 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:

» Household appliances and portable tools

s [ITE (Information Technology Equipment)

e Audio, video, audio-visual and entertainment lighting control apparatus for
professional use

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.
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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:

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-X Series, CISPR
22, CISPR 11, and others.

TEST REQUIREMENTS

The Basic EMC Publications (IEC 1000-4-2, IEC 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
preprogrammed tests stored in the EMCPro are designed to meet the test levels of:

» EN 50082-1 Generic Immunity, Residential, commercial, and light industrial
» EN 50082-2 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 Iimits, 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.
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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:

¢ Normal performance within specification limits;
e Temporary degradation or loss of function which is self-recoverable;

¢ Temporary degradation or loss of function which requires operator intervention or system
reset;

» Degradation or loss of function which is not recoverable due 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

resuits, 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 EMCPro to meet the
requirements of the Basic EMC Publications.

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
IEC and EN documents are subject to review and change. The information in this
manual is intended as a guideline only.
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IEC 1000-4-2 -- 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-mode discharge, as defined in the
figure and table below:

I &
100%
80%
(30ns)
1(B0ns)
>
———  30ng —# t
60ns ——»
—> 4—— t=07t01.0ns
Typical ESD Current Waveform
Level | Set Voltage | Peak Current (+ 10%) Current {£30%) at 30nS Current (£30%) at 60nS
1 2kV 7.5A 4 2
2 4kV 15 A 8 4
3 6 kV 225 A i2 6
4 8 kV 30 A i6 g
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Waveform Parameters for ESD Pulse

General Guidelines for ESD Testing

Place the air-discharge or contact-mode output tip into the ESD probe output tip receptacle.

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.

The TPC-3 probe tip is used for contact
discharge. The sharp point of this tip will
penetrate surface oxidation and -- where
necessary -- paint.

Connect the ESD probe to the EMCPro using the 8-pin DIN cable. Connect the discharge return
cable from 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 a 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 1pps 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 — F1 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 Ipps for
compliance testing. In 20 pps mode the pulse-detection and pulse counting features of the
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EMCPro are disabled -- after the first pulse event, the ESD probe will free-run at 20pps whether
or not there is a discharge.

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

-

Testing takes place in climatic conditions as follows:

Ambient temperature: 15°Cto35°C
Relative Humidity: 30 % t0 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 I 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 m 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.

For table-top equipment, a non-conducting table 0.8 m 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 1000-4-2 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 m’, the exact size depending on
the dimensions of the EUT; the ground plane shall extend beyond the EUT by at Jeast 0.5 m on
all sides. The ground plane shall be sheet copper or alaminum 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 - applied to the EUT -- or
indirect -- applied to the ground plane or to a vertical plane bonded to the ground plane.
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application
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Typical ESD Test Setup for Floor-standing EUT
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Typical position for direct indirect application,
application VCP
g
A
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I |
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CEMASTER X

GRP

Ground Reference Plane

Typical ESD Test Setup for Table-Top EUT

During testing, the EUT 1s 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, at 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).
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The EMCPro 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:

Peak Voltage
Class kv
Contact | Air
1 2 2
2 4 4
3 N/A 8
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:

ESD Test Parameter { Range/Units

Voltage [-8800...-250, +250...+8800] V; resolution: 5 V
Tip Air or Contact

Mode Normal or Tripod

Repetition Rate {1pps, 20pps}

Number of Pulses [1...999]

Preprogrammed IEC Standard ESD Test Sequences

Two preprogrammed test sequences are stored in the EMCPro for rapid testing to the IEC

standards of IEC 1000-4-2.

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:

Tests Voltage, kV | Number of | Repetition, pps
Discharges

Contact 4 10 positive, 1
10 negative

Air 8 10 positive, 1
10 negative
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ESD Waveform Verification

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 1GHz minimum
bandwidth. The ESD probe with contact-mode tip is placed on a tripod, the EMCPro set to
TRIPOD mode, 1pps..

The rise time, peak amplitude, and amplitude at 30 ns 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 high-bandwidth 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.
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VIEC 1000-4-4 -- EFT Testing

For safety reasons, the precautions taken during EFT testing should be the same as
for Surge testing -- read and foltow 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 those originating from switching transients
(interruption of unsuppressed inductive loads, relay contact bounce, etc.).
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EFT Waveform
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General Guidelines for EFT Testing

The EFT test voltage is referenced to the chassis of the EMCPro. 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 for coupling to signal lines or to
power lines where the EMCPro 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.

Power-line -- Mains -- testing is performed by plugging the EUT into the EMCPro EUT outlet,
establishing the EUT in a normal operating mode, and applying the EFT waveform to, first the
line (L1), then neutral (L.2), 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 EMCPro contains orientation-sensitive components, and will only perform EFT 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.

EFT Testing Requirements per IEC 1000-4-4
Testing to IEC 1000-4-4 has the following requirements:

« Testing takes place in climatic conditions as follows:

Ambient temperature: 15°Cto35°C
Relative Humidity: 25%t0 75 %
Atmospheric Pressure: 86 kPa (860 mbar) 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 m 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.
e Positioning of power and signal cables shall be representative of good installation practice,
EXCEPT:
e The length of signal and power cables shall be 1 meter or less.
¢ I the length of signal or power cable exceeds | meter, the excess length shall be
gathered into a flat coil with a diameter of 0.4 m and situated at a height of 0.1 m
above the GRP.
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IEC 1000-4-4 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 m?, 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 mm minimum thickness, or 0.65 mm minimum thickness if another metal is used.

The cabinet of the EMCPro 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

/
\ /
shele /
JA
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 + 0.01 meter thick.

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

\ EMCPRO \,
GRP

Ground Reference Plane

EFT Connection to Equipment Under Tesi for Floor-standing EUT
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GRP

\ Ground Reference Plane

) Lot

\ EMCPRO

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
EMCPFro 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 (Note: if the Auxiliary equipment is not considered 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 <1m
L e

EUT

'4;“;&

>0.5m

GRP

EMCPRO

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 Peak Voltage Frequency Peak Voltage Frequency
Class | 500V SkHz 0.25kV SkHz
Class 2 1.0kV 5kHz 0.5kV SkHz
Class 3 2.0kV 5kHz 1.0kV SkHz
Class 4 4.0kV 2.5kHz 2.0kV SkHz
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The level used m testing depends on the European Norm (EN) chosen to test against. As
example, EN50082-1 (for Restdential, commercial, and light industry) specifies a test level of
1000 volts. The EFT voltage is applied for one minute, for each test.

User Defined EF'T 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 Range Resolution Accuracy
Voltage -250V ... -4400V, 250V ... 4400V 1% +/- 10%
Burst Frequency 2.5 ... 100kHz in 0.5kHz steps 0.5kHz +/- 20%
Output Coupling Clamp, Mains [Mains modes, .1, L2, PE,

Li&L2, L2&PE, L1&PE, or L1&L2&PE

All outputs with respect to Groundplane]
Test Duration 1...999 seconds 1 second

Preprogrammed EFT Test Sequences

Three preprogrammed test sequences are stored in the EMCPro for rapid testing to the IEC
standards. These test sequences are designed to satisfy the requirements of EN50082-1 and
EN50082-2.

Test Peak Frequency Port Coupling Number of Barsts
Voltage Mode
Sequence Mains only
Class | 300V SkHz Mains or Clamp PEtw 200 (! minute) per
' groundplane. polarity
Class 2 1.OkV 5kHz Mains or Clamp L1, L2, and PE | 200 (1 minute) per
in sequence polarity and coupling
mode
Class 3 2.0kV 5kHz Mains or Clamp Li, L2, and PE | 200 (I minute)} per
in sequence polarity and coupling
mode
Class 4 4.0kV 2.5kHz Mains or Clamp L1, L2, and PE | 200 {1 minute) per
in sequence 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-voltage 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-half of the programmed voltage, 10 %.

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
1250V minimum.

The test setup shown below is usable for Waveform Verification. The BARTH Model
2237HFNFP attenuator’ has sufficient voltage and power rating to connect directly to the
EMCPro output. The Tektronix® attenuators drop the voltage to within the range of typical
oscilloscope inputs. The circuit below provides a total attenuation of 1000:1.

BARTH model 2237
HENFP a_ttenuaicr OSCILLOSCOPE
{or equivalent) 50-ghm input

RG-142 Coax
N connector o BNC

/

Teldronix 10X, $0ohm,
2W attenuator
{KeyTek 011-0059-02) (KeyTek 011-0060-02)

Tektronix X, 50ohm,
2W aftenuator

RG-142 Coax
Type HN Connectors

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 rated 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 that the EUT switch is off and
no AC is applied to the EUT Mains Inlet before connecting the attenuator; make the
measurement and remove the attenuator immediately.

* Barth Electronics, Inc., 1300 Wyoming St., Boulder City, NV 89005 USA
3 Tektronix, Inc., P.O. Box 1000, Wilsonville, OR 97070-1000 USA
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SURGE Testing

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

It 18 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 1s the application of unidirectional surges to the Equipment Under Test to model
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 YO lines can also occur.

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

The waveform used for IEC testing of the AC Mains and I/O lines is the 1.2/50 [s open circuit
voltage (8/20 ps short circuit current) combination wave. This waveform 1s separately
characterized by the open circuit voltage and short circuit current.
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Combination Wave-Open-Circuit Surge Voltage
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Combination Wave-Short-Circuit Surge Current

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 EMCPro,
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10/700us Voltage Waveform per TEC 1000-4-5 and CCITT
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10/700us Current Waveform per IEC 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+TELECOM or PRO-TELECOM option.

- As an alternative, a 100kHz 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 IEC standards, and the 100klz Ringwave and Combination Waveform
allows testing to the requirements of IEC 1000-4-12 and ANSI / IEEE C62.41-1991. The
Ringwave risetime is 0.5 vs (10-90%). The Ringwave has two waveforms available, described
by their peak, short-circuit current: a 200A peak current Ringwave at 6000V and a 500A peak
“current Ringwave at 6000V.

V [ 3
000G f-rewpm e mrr s e e rE s AR G b d .o

+

v
100kHz Ringwave Waveform per [EC 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.
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The EMCPro includes a built-in coupler which can place combination-wave or Ringwave surges
on AC or DC Mains for application to the EUT. The 10/700 ps waveform is not available
through the coupler - 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 most 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 a horizontal position; for accurate, repeatable results, the EMCPro should be
level, and should be used in a location free from vibration.

Probing the EUT during Surge testing should be attempted only by experienced test engineers.
When connecting probes to the EUT, follow these guidelines:

s Use balanced, differential, high-voltage probes rated for the surge voltage (such as the
KeyTek PK1001D probe set). Most oscilloscope probes are rated for 600Vac or less and
should NOT be used in Surge testing.

e - Current should be measured with a non-contact, high-bandwidth current transformer (a
Pearson® model 110 current transformer, or equivalent).

¢ Do not connect probe grounds to the EUT! This will create a path for Surge and fault
currents which can endanger the operator and test equipment.

¢ Do not defeat protective grounding or earthing of the escilloscope or other test
instrument.

s If connecting a voltmeter or other high-imnpedance test equipment to the EUT, carefully check
the common-mode voltage rating of the equipment. This 1s 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

§ 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.

HIGH-VOLTAGE PROBES WITH NO

GROUND LEADS \

INSULATE OR SPACE
EUT FOR TWICE PEAK

SURGE VOLTAGE \.
APPLIED b

OSCILLOSCOPE
with differential inputs

EMC PRO \

ISOLATE OR DISCONNECT
ALL OTHER CONNECTIONS
TOEUT

Connection of Probes to the EUT during Surge Testing
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Surge Testing Requirements per IEC 1000-4-5

The Basic EMC Standards for Surge define the methods of generating consistently reproducible
surge voltages for test purposes. They specify generator and couplet/decoupler design and
performance in sufficient detail to produce correlatable results between test sites. These are
issues which are controlled by the design of the EMCPro 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:

e Testing takes place in climatic conditions as follows:

Ambient temperature: 15°Cto35°C
Relative Humidity: 10 % t075 %
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 1its intended climatic conditions.

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

EMCPro is capable of testing to Classes 0, 1, 2, 3,4, and 5 test levels.

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

Quiput polarity Both positive and negative

QOutput (source) impedance For power supply (AC or DC), line to line surges: 2 2

For power supply (AC or DC), line to earth surges: 12 Q

For direct coupling to communication lines: 40
(2 or 12 Q selected from EMCPro, and additional,
external resistance added)

Number of tests At least five positive and five negative tests at each test level
Repetition rate Maximum: 1 surge per minute
Mains Synchronization 0° or 180°, 90°, and 270°

58 KeyTek EMCPro System



Class definitions

Class 0 | Well-protected electrical environment, often within a special room.

Class 1 | Partly protected electrical environment.

Class 2 | Electrical environment where the cables are well separated, even at short runs.

Class 3 | Electrical environment where cables run in parallel.

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

Test levels (kV)

Power supply | Unbalanced datalines, | Balanced datalines | SDB, DBV
Class | Coupling LDB Coupling mode Coupling mode Coupling mode
' Mode (Combination) (Telecom) (Combination)
(Combination)
Line | Line Line to line | Line to | Line to | Line to{ Line to | Line to
to to earth line earth line earth
fine earth
0 NA NA NA NA NA NA NA NA
1 NA 0.5 NA 0.5 NA 0.5 NA NA
2 05 |10 0.5 1.0 NA 1.0 NA 0.5
3 1.0 120 1.0 2.0% NA 2.0Y NA NA
4 20 {40% (20 4.0% NA 2.0% NA NA
5 2 2 2.0 4.0% NA 40% NA NA
X

1) Limited distance, special configuration, special layout, 10 m to max. 30 m: no test is
advised at interconnection cables up to 10 m, only class 2 is applicable.

2) Depends on the class of the local power supply system.
3) Normally tested with primary protection.

Explanation:
DB = data bus (data line) SDB = short-distance bus
ILDB = long-distance bus NA = not applicable
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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 User 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 Tmpedance is 12€2; otherwise the Output Impedance is 20,

Surge Voltage

[-6600. +6600} V; resolution: 1V

Output

Direct (safety sockets), MAINS (EUT output receptacle)

Line Coupling

For Output = Direct : [N/A]
For Outout = MAINS: (Surge HIGH/Surge LDW) = [Ll/LZ, L;/PE, LZ/PE: (LI and LZ)/PE}

Line Coupling Phase
Angle

For Qutput = Direct : {not applicable]
For Quiput = MAINS: [Random, 0..360 °}; resolution: 1°

Random is required when surging a DC Mains, or when surging the EUT outlet with no
EUT power applied.

Interval Between Tests

(15..999) s; resolution: | s

If a number 1s entered which is less than the minimum time required to charge the
circuit 10 the required Surge Voltage, the time will be replaced with the minimum time.

Number of Tests

[1..999]

When the operator presses the START key, the systemn 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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User Defined Surge Test -- 10/700us Wave

Surge Test Parameter

Range/Units

Surge Voltage

[-6600..+6600] V; resolution: 1 V

Interval Between Tests

(15..999) s; resohution: 1 s

If a number is entered which is less than the minimum time required to charge the
circuif to the required Surge Voltage, the time will be replaced with the minimum time.

Number of Tests

[1..999]

When the operator prasses 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 Range/Units
Waveform 200A, 500A
Surge Voltage [-6600..-250, +250..4+46600] V; resolution: 1 V
Output Direct (safety sockets), MAINS (EUT output receptacle)

Line Coupling

For Qutput = Direct : [N/A]
For Quiput = MAINS: (M5O, 1 o0) = 10, M eg, Plps, & ]

Line Coupling Phase
Angle

For Qutput = Direct : fnot applicable]
For Qutput = MAINS: [Random, 0..360 °J; resolution: 1°

Random is required when surging a DC Mains, or when surging the EUT cutlet with ne
EUT power applied.

Interval Between Tests

(15..999) s; resolution: 1 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

{1..999]

When the operator presses the START key, the systemn 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 IEC 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.g. if a unit always passes Class 1 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 JEC 1000-4-5 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 mode: L1-
to-L.2, L1-to-PE , and L2-to-PE.

When surging a DC Mains or the EUT with no mains applied, the Line Coupling Phase Ancle
selection must be set to ‘RND’ --random -- otherwise the test would be unable to synchronize to
a DC mains and would not run.
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Preprogrammed Test Sequences -- 1.2/50us Combination Wave

Surge Voltage** Time to Complete (hrs:min)
Test Ll-to-L2 L1-t0-PE & L2-t0-PE Direct Coupling Mains Coupling

Class 2 Fast 500 1000 00:16 01:30
Class 3 Fast 1000 2000 00:10 01:30
Class 4 Fast 2000 4000 00:10 01:30
Class 1 Full NT 500 00:10 01:30
Class 2 Full

Step 1 NT 500 00:30 04:30

Step 2 500 1000
Class 3 Full

Step 1 NT 500 00:30 04:30

Step 2 560 1000

Step 3 1000 2000
Class 4 Full

Step 1 500 1000 00:30 04:30

Step 2 1600 2000

Step 3 2000 4000

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

** for Line Coupling = “N/A” (no line coupling), the Surge Voltage will be the same as for line to earth coupling
(/e and Zlpg)

Explanation: NT = no test

Preprogrammed Test Sequences -- 10/700us Wave

Test Surge Voltage
Level | Fast 560
Level 2 Fast 1000
Level 3 Fast 2000
Level 4 Fast 4000

Preprogrammed Test Sequences -- Ringwave
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Test Voltage
2kV 200A ANSI 2000
4kV 200A ANSI 4000
6kV 200A ANSI 6000
2kV 500A ANSI 2000
4kV 500A ANSI 4000
6kV 500A ANSI 5000
Levi 200A IEC 500/250
Lev2 200A IEC 1000/500
Lev3 200A IEC 2000/1000
Levd 200A [EC 400072000
1.evl 500A IEC 500/250
Lev2 S00A IEC 1000/500
Lev3 500A IEC 200041000
Lev4 500A IEC 4000/2000

Ringwave tests perform 5 tests at each: of 2
polarities; of 4 coupling modes (L1-PE, L2-PE,
L1, L2-PE, L1-L2) , at line synchs of 0%, 90°,
and 270°. IEC test levels are the first figure for

tests to PE, and the second for LL1-L.2
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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-circuit voitage, 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 + 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. |

KeyTek EMCPro System _ 65



IEC 1000-4-8
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.

® The coil is connected to the HCOIL - 1.2/50us — Ring Output terminals on the EMCPro -
top right on the front panel

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 a standard coil, the coil factor is determined by
the manufacturer of the coil, and can be verified by laboratory measurements before carrying 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 BUT is typically rotated to apply the field in three orthogonal directions.

The unit of magnetic field measurement is A/m. In free-space, | A/m is equivalent to 1.26 micro-
Teslas or 0.0126 Gauss.

The EMCPro operates as a current-controlled device -- it generates a 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 EMCPro 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 current 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.

Example of the three Orthogonal Axes for Magnetic Field Testing

PFMF Testing Requirements per IEC 1600-4-8
Testing to IEC 1000-4-8 has the following requirements:

¢ Testing takes place in climatic conditions as follows:

Ambient temperature: 15°Cto35°C
Relative Humidity: 25%to 75 %
Atmospheric Pressure: 86 kPa (860 mbar) to 106 kPa (1060 mbar)

e 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 EMCPro EUT output may
be used as a mains back-filter if desired.

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 1 m?, 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 .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.
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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

Coil Factor 0.65...1

Field Strength 0...4 A/m, in steps of 0.25 A/m
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

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

The EMCPro 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.
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IEC 1000-4-9
PULSED MAGNETIC FIELD Testing

What is 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.

¢ The coil is connected to the HCOIL - 1.2/50us — Ring Output terminals on the EMCPro —
top right on the front panel

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 carrying out
the tests.

The EMCPro 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 i1s typically rotated to apply the field in three orthogonal directions.

The unit of magnetic ficld measurement is A/m. In free-space, 1 A/m is equivalent to 1.26 micro-
Teslas or 0.0126 Gauss.
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The EMCPro 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 Jocation free from vibration.

Example of the three Orthogonal Axes for Magnetic Field Testing

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

e Testing takes place in climatic conditions as follows:

Ambient temperature: 15°Cto35°C
Relative Humidity: 25%to75 %
Atmospheric Pressure: 86 kPa (860 mbar) to 106 kPa (1060 mbar)

e 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.

e The coil and EUT shall be positioned at least 1 meter from walls and metallic objects.

» A back-filter is required to prevent possible interference with other equipment. The EMCPro
EUT output may be used as a mains back-filter, or a Line-impedance-stabilization-network
(LISN) may 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:

e Communication lines shall be maintained at a height of 0.1 meter above the GRP.

e Backfilters on communication lines - if used -- shall be at least one meter from the
EUT.

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 | m’, 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.

The EUT 1s 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 normal fashion and pulses are applied. The coil is rotated twice and the test is
repeated.
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IEC 1000-4-9 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.

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:

PMF Test Parameter Range/Units

Coil Factor [0.5..1.0]; resolution: 0.01

Magnetic Field Strength [-11060..-50,. +1100]

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 s]; resolution: 1 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. 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 [1..999]

When the operator presses the START key, the system will execute the specified
number of Charge and Surge cycles; the surge will cccur automatically 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-stored 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 test sets the magnetic field strength to 100 A/m and programs 5 pulses.
Class 4 Test: This test sets the magnetic field strength to 300 A/m and programs 5 pulses.
Class 5 Test: This test sets the magnetic field strength to 1000A/m and programs 5 pulses.
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PMF Waveform Verification

IEC 1000-4-9 requires that the simulator output be verified periodically, 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.

Calibration requires a digital or storage oscilloscope with 100MHz bandwidth, a magnetic-field
strength meter, and an inductive current probe and true-rms voltmeter capable of measuring 10
amperes peak with bandwidth exceeding 100Hz (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/m. The magnetic-field
strength meter is placed in the center of the coil and oriented to achieve a maximum. This
reading is recorded. The rms-reading of the current is recorded. The ratio of magnetic field to
current is calculated and recorded.

The EMCPro 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 magnetic-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 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.

Alternatively, a peak reading magnetic field meter of bandwidth greater than 10MHz may be
used. In this case the magnetic field may be measured directly (the current 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 6.4/16uS wave; this is the
result of a difference in definition of risetimes and duration. Per IEC 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.

? Pearson Electronics, Inc., 1860 Embarcadero Rd., Palo Alto, CA 94303 USA
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IEC 1000-4-11
POWER QUALITY FAILURE Testing

What is Power Quality Failure (PQF) Testing?

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 1000-4-11 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) failure, with the AC mains at zero
volts and in a low impedance state -- short.

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 EMCPro an AUX input on the rear of the
EMC 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 5V pulse at the beginning of a PQF event (there is no pulse for Line Qualification tests).
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Testing Requirements per IEC 1000-4-11
Testing to IEC 1000-4-11 has the following requirements:

e Testing takes place in climatic conditions as follows:

Ambient temperature: 15°Cto 35 °C
Relative Humidity: 25 % 075 %
Atmospheric Pressure: 86 kPa (860 mbar) to 106 kPa (1060 mbar)

Or other values of climatic conditions as given in the product specifications.

IEC 1000-4-11 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 EMCPro is designed to
meet these levels, however -- due to building wiring capabilities -- the site where the EMCPro is
bemg 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.

If the EMCPro plus test site meets the inrush current requirement (S00A 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 EMCPro 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 parameters in the table below:
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PQF Test Parameter

Range/Units

Test Level

[0% (open circuit), 0% (short circuit), 40%, 70%, External]

Test Level is the level of voltage during a test, as % of line voltage. The line
voltage level before and after a test is the Defauly/Standby Test Level = 100%

Starting Angle

[0..3607] © of the line voltage waveform; resolution: 1°

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

Test Duration Units

[cye, sec], cyc is periods (cycles) of the Mains and sec is time in Seconds

Test Duration

If Test Duration Usits = “cyc™: [0.1..3000.0] ; in the perieds (cycles) of the line
voltage waveform

If Test Duration Units = “sec™: [0.01..60.00] s5; where s is time in seconds

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

Time Between Tests

[10..999] s; resolution: I's

Number of Tests

[1..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 IEC Standard test sequences:

Test Sequence Name Test Level Test Duration

0% Open/S5 s 0% {open circuit) 5.00s

0% Short/5s 0% {short 500s

circuit)

409%/0.10 s 40% 0.10s

70%/0.01 s 70% 0.01s

Combination see right ¢ Perform one IEC Standard “70%/0.01 s” test sequence
e Perform one IEC Standard “40%/0.10 s” test sequence
e Perform one IEC Standard “0% Short/5 s” test sequence
e Perform one TEC Standard “0% Open/5 s” test sequence

Each sequence has the following, common characteristics:
Default/Standby Test Level = 100%

Starting Phase Angle = 0° (and also 180° for Test Duration < 0.02 s)
Interval Between Tests = 10 s

Number of Tests = “N/A”

]
@
L ]

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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¢ Start at the Default/Standby Test Level

Switch to the Test Level at Starting Phase Angle = 0°, 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, 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

o If Test Duration is less than 0.02 s, then, in addition to the above:
o  Wait for Interval Between Tests

Switch to the Test Level at Starting Phase Angle = 180°, 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 = 180°, 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 = 180°, and maintain for Test Duration
Switch to the Default/Standby Test Level, and maintain for Interval Between Tests

® @ ® © & »

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

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

IEC 1000-4-11 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 times are measured with a 100-ohm, 600-watt load. For
verifying the inrush current, a bridge rectifier, suitably rated 1700uF capacitor, and appropriate
current transformer (Pearson® model 110 or equivalent’) are required.

The Line Qualify test sequences meet the IEC 1000-4-11: 1994 standard for qualifying the “Test
generator peak inrush current drive capability”. These test sequences require the use of a standard
line qualification test load, “an uncharged capacitor whose value is 1700 uF in series with a
suitable rectifier” (from IEC 1000-4-11: 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 90°
Line Qualify 270°

Commeon characteristics of the “Line Qualify” test sequences are:

e @& o @

Default/Standby Test Level = 0% (open circuit)
Test Level = 100%

Test Duration = 10 periods

Interval Between Tests = 120 s (user selectable)
Number of Tests = I (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 piug
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 value-resistor {in ohms}
times value-capacitor {in farads}). Failure to allow sufficient time to discharge may
give invalid readings. Aliow the Line Qualification Load to discharge -- EUT switch
OFF - hefore handling.

8 pearson Electronics, Inc., 1860 Embarcadero Rd., Palo Alto, CA 94303 USA
* The Imon output of the EMCPro can be used for this measurment.
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EMCPro» CEWare™

Overview of the software

CEWare is the EMCPro’s PC control software. Tt provides full access to all the features and
capabilities available from the EMCPro front panel, including running a single test and running a
pre-defined test sequence.

Note: Version 2.0 (or greater) of CE Ware is required for use with the EMCPro.

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

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 a simulation mode.

A Help file for the EMCPro CEWare is provided with the software which can be opened by
clicking HelplContents on the menu bar. It provides complete operating instructions for the
program; using the Help file while experimenting with the program is the recommended method
for learning the software. Written instructions provided here are largely duplicated in the Help
file.

The CM-SW option, available as a purchased EMCPro option, includes the CEWare program.
It may be used on a Personal Computer (PC) running either Windows ™ 3.1 or Windows95. The
computer must have at least 16MB of RAM and a 80486/66MHz or faster processor. Screen
transitions are slower on 486 processors, thus Pentium computers are recommended. CEWare
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-11), 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 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 FiberCom
option derives power from the RS-232 port of the computer -- no external power source is
required.
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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 EMCPro.

Starting the Program

¢ Start the EMCPro by powering it on and pressing a key to move beyond the warning screen.

e Start the CEWare program by double-clicking on the ICON in the EMCPro group on
Windows 3.1, or running the program from the Start menu (PROGRAMS | EMCPro Software |
CE Ware) on Windows95.

Defining a Test

e Click on one of the New Seguence 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 EMCPro front panel) and can be left alone or
changed, as you wish.

e 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.

s 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 double-clicking 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 { SAVE if you want to save your test.

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.

e 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.

s Exit the application by choosing FILE | EXIT from the main application menu.
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Additional Operating Notes

¢ Remote mode. While the PC CEWare 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 EMCPro will no longer
be controlled by the PC. This is not recommended. Termination of tests and remote control
from the CE Ware menu is preferable. (ESD test operation is a special case; see the next item.)

e 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 CEWare. 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 EMCPro does not have a front panel, the ABORT from CEWare is the only mechanism
for stopping an ESD test. For this reason, putting an ESD test in a sequence with other test 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 show tests executed greater than the total tests, such as
"140 of 100" pulses.

e Mouse operations. If running Windows 3.1 with the "snap-to" option enabled on the mouse
driver (see the Mouse driver seiections on the Windows Control Panel}, the mouse cursor may
jump when the mouse button is pressed. Tumn off "spap-to,” if it is enabled. Not all mouse
drivers support “snap-to.”

o Editing pre-programmed surge tests. Some of the pre-programmed surge tests (pre-
qualification and Level 1) include voltages which are below the normal limit for surge user-
defined tests. These tests will run as pre-programmed tests, but not as user-defined tests. If you
edit these pre-programmed tests and attempt to run 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.

s Test timing counts. The test count displayed on the CEWare screen is a combination of
values from CE Ware timing and firmware timing. I 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 CEWare 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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CEMaster/EMCPro Differences

CEWare Support of EMCFro and CEMaster differences

The standard test sequences supported on CEMaster and EMCPro 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

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

PreQual B

Class 1 Fast

Class 1 Full (formerly called Class 1 Complete)
Class 2 Full (formerly called Class 2 Complete)

While neither of the CEMaster prequalification sequences are available on the EMCPro,
the Class I Fast sequence is the same as the EMCPro sequence Class I Full, and
therefore a direct substitution can be made. Note, however, that the new saite will not
run on a CEMaster. Also note that the CEMaster Class 1 Full and Class 2Full
sequences are not the same as those sequences with the same names on the EMCPro.

Using EMCPro standard sequences with the CEMaster

Many standard sequences created in CEWare for use on the EMCFro can also be used on
the CEMaster. The exceptions are those containing at least one of the following
sequences:

EFT Class 4

HPulse Class 5

Surge (1.2/50) Class 1 Full
Surge (1.2/50) Class 2 Full
Surge (1.2/50) Class 4 Fast
Surge (1.2/50) Ciass 4 Full
Surge (10/700), all sequences
Surge (Ring), all sequences

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 CEMaster. However the EMCPro Surge(1.2/50)
Class 1 Full sequence is the same as the CEMaster sequence Surge (1.2/50) Class 1
Fast, and therefore a direct substitution can be made. Note, though, that the new suite
will not run on an EMCPro.
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Changing Program Settings

Program seitings - defaults - affecting communications, data logging, and user-defined messages,
may be changed from the menu bar; the setup option. See the Menu, Toolbar, and Status Bar
section for more detail.

¢ 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 MicroSoft Word. Equivalent margin and font selections are likely to be necessary
from other word processors.

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

2. Select all of the text in the document

3. Select FORMAT - FONT

¢ Select Font = Courter New, MS LineDraw, or Lucida Console
e Select Font Style = Regular

¢ Select Size = 10

e Select OK

4. Select FILE - PAGE SETUP

e Set Margins Left = 0.9"
e Right = 0.9"

s Top=1.0"

¢ Bottom = 1.0"

¢ Select OK

5. H you wish to Print, select FILE - PRINT
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CEWare in Detail

Sereens and Organization

CEWare 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 -- The overview screen; used to create and run tests.

New Sequence Definition Screen -- Used to define a test sequence, selecting pre-programmed
or custom (user-defined) tests.

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 a test sequence.

Run Screen -- Shows Test Status information while tests are running,

Sqqqenca‘Lut Status

Auto Pause v £
“Repeats ¥ L
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Main Screen

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

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

» PAUSE (Only enabled on Run Screen) -- Click the Pause button to temporarily
halt the test.

e RESUME (Only on Run Screen, when in Paused state) -- Click to resume a paused
test.

¢ ABORT The Abort button Halts the test.

« BREAK 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 m the present
sequence, the present sequence ends.

¢« COMMENT  The comment button is only active when logging is set to ON. This
Comment button allows defimtion of a user comment while tests are
running. The comment can then be inserted into the log file at any
mstance the user chooses by selecting the OK button on the comment
entry window.
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¢« AUTO PAUSE/REPEATS Checkboxes

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 un-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
screern.}

e EUT POWER STATUS

The EUT Power status button shows the EUT status. The EUT power
may be turned 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 loaded with the
current file). The grid allows editing the sequence during the definition and editing phases. A
yellow highlighted bar identifies the test to be edited when using CUT, COPY, and PASTE.

To Edit a Test Sequence:
Double-click on the gray, numbered, row-header cell to the left of the test you want to
edit, or anwhere 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 corner of
the grid. Then, click a test type button.

To Insert a Test Sequence:
Click the gray numbered cell to the left of the test yvou want to insert the new sequence in
front of. Then select a test type by clicking a test type button.

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.

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 1nsert the cut sequence in front of. Then click the paste button from the
toolbar to insert the test.
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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 10060-4-2 ESD

IEC 1000-4-4 EFT

IEC 1000-4-5 Combination and Telcom Wave Surge
IEC 1000-4-8 Power Frequency Magnetic Field

IEC 1000-4-9  Pulse Magnetic Field

IEC 1000-4-11 Dip and Interrupt

IEC 1000-4-12 100kHz RingWave for AC Mains

The tests available on your system will depend on the options installed in your EMCPro. Ifa
test 15 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 control sets how many times the sequence shown in the Sequence List grid will be
executed. Click this control and enter 2 number.

Test Description
If a test is loaded from a file, the description box will contain the text description filed with the

test. If'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.

Tool 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.

¢ File Icons -- The file icons create a new test sequence, load 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.

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

¢ 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

Control area. A Windows message box will appear to inform you if you are doing a
Local/Simulation run. If you are about to do a Remote run (connected to a EMCPro) no warning
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.
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You may edit the 60 character log report header line or the 40 character operator name. There is
a 60 character field for a description of the equipment under test and a text entry field where you
can make any comments regarding the run before you begin, The comment will appear after the
header on the first page of the log text report.

Enter up to 8 characters for the file name for either or both of the log report types selected. This
must be a valid 8 character DOS filename. The file paths and extensions are shown for reference
only and are not editable in this window.

Run-Time Logaing Infoimation

'iL{ICAUSIMULﬁTIDN RUN ..5.:;5”7'?‘“’1-10_5"’_“.:?_1_:_?9__S.,eq ﬂ.f}? Ful v1.01 Strvi1.01
Company / Report HeaderLine - -+
IKeyTek CEWare/CEMASTER Ec_:mpl_iance Tgskes’lﬁ._gg _Heps;d _
Operator S e L e el
|Frediick . Flintstone
Equipment Under Test
Comment
Text Renorts SRR SR T
Path L Fle Name
[T e ORI,
Export Repaits
Path
o Ten RO ARLES

Run-Time Logging Information Screen
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New Sequence Definition Screen

New Sequence Definitien Screen

The New Sequence Definition Screen is opened when vou create a new test (by clicking on one
of the test type buttons from the Main screen).

The list box to the left of the screen shows available sequences. The User Defined sequence
gives you the most control over the test, allowing you to define all of the Sequence Defaults
shown on the right side of the screen. The other options shown -- which vary by test type -- are
test sequences which the EMCPro has stored and available. These sequences speed set-up and
execution of commonly performed IEC test sequences by setting and locking many of the
defaults. Locked defaults will be grayed, and cannot be selected. The standard test sequences for
each test type are described in the EMCPro manual.

To continue, click one of the sequences shown. If the Sequence Defaults to the right of the
screen are enabled, you can select one or more of the Defaults. Finally, click OK.
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New Custom Sequence Wizard Screen

New Custom Sequence Wizard Screen

The New Custom Sequence Wizard screen quickly creates test sequences. The Wizard is run
automatically whenever you select a User Defined Sequence in the New Sequence Definition
Screen. The Wizard allows you to create lists of one or more parameters, then forms all
combinations of these parameters to quickly create a large number of tests. When you click OK,
the Wizard closes and the Sequence Editor opens for fine editing of test parameters.

To use the Wizard, select one of the radio button options at the bottom left of the screen, or click
within any parameter definition box to the right of the screen. The defaults in the combo boxes
are those you selected from the New Sequence Definition Screen. Make a parameter selection,
then click the Insert button (to the left of the parameter definition boxes) to copy the selection
into the list box. You can change list boxes using the radio buttons below the list box, and edit
the list box using the CUT, COPY, and PASTE buttons above the list box.
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For example, if you click Voltages, and insert 250V, 500V, and 1000V, then click Output and
select L1-L.2 and L1-PE, when you exit the Wizard, the Wizard will create six tests:

Li-12 at 250V
L1-L2 at 500V
L1-L2 at 10600V
L1-PE at 250V
L.1-PE at 500V
L1-PE at 1000V

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

Sequence Editor Screen

The Sequence Editor is opened after selecting a test sequence from the New Sequence Definition
Screen, or by double-clicking an existing test from the test on the Main Screen. The sequence
editor gives you fine control over what tests are performed and all options. If you wish to
execute a predefined test with no changes, you should simply click on the OK button. If you
make any changes in a predefined test, the test will be re-defined as a User Defined test.

' Slg:. gequ’e’gi;e. Editor B

Sequence Type

}Staﬁdard o L Aelual A

| Pause Waveform . Volage |- Dutput i Line Eolpling Ase Tests
1 30 12 Ohm ~§ 12EY MAINS:L1/PE e L1 fd 0 dey. 5
2 0 12 Ohm =1 128¢ MAING:L1/PE #1 11 13 Y0deg 5
3 10 12 Ohm =1 125 MalNS:L1/PE - L1 - 270 deg B
4 10 12 Ghn ~1 125 MAINS: L1 /PE - L1 _;a 0 degq. 5
5 03 12 Obmn «1 125 MAINS:L1PE 7] L1 . 40 deg 5
B 401 12 Ohm o1 125 MAING:L1APE > L1 x 770 deg 5
7 0 12 Ghm w125 MAINS:LZ2/PE vt L1 :’_é G deg 5
g 40 12 Obm - 125 MAINS:L2/PE = 1 et 50 deq, 5
g 10 12 Ohm ot IR Y- MAINS: L 2/FE il i1 w270 dey 5
118 10 12 Shm ~1  125¢ MAINS L2/PE x i1 I 0 deq. 5
: 0K Cancel ! i

Sequence Editor Screen
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S

nce Descrintion 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.

e 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 clicks to set or reset the check-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.

s To Delete a Test Sequence

Click the gray, 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.

¢ 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.

+ 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.
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e To Paste a Test Step

After a Cut 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 a
check box, press ENTER to toggle).

All cells in the column -- and thus all tests within this sequence -- will take on the new
value you entered.

e To change all entries in a range within a column

Click the first cell 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
check 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 test 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-box 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
on 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.

Hessage Selection

© 14 ICM-ESD Contact Mode Test, connect TPC-14 now.

15 JUM-ESD A-Discharge Test, fastrisetime, connect TPA-1 now.
16 “JCM-ESD Ag-Discharge Test, |EC comgliant, connect TPA-Z now.
17 BCMESD  Vertical Coupling Plane Test, mount CM-E5D onVEP-1 now. Use TPC1A
18 RCMESD Herizontal Coupling Plane Test, mcunt CM-ESD on HCP-1 YO, i.%se TPCJA

T0 SELECT Fy MESSAGE Click ¢ en the message b

0K Lancel T0'SELE CT NO MESSAGE: Cick on the cpper let comer of the gnd then the OK' hutton

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 the Go To... button.

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

|Message Selection |

12 ¢
"~ 13 ICM-ESD Move discharge probe to nest test location.

14 ICM-ESD Contact Mods Test, connect TEC-14 now,

15 30WM-ESD As-Discharge Test, fastsise time, connect TPA-T now,

18 JCM-ESD ApDischame Test, |EC compﬁaﬁt, cornect E’F‘A-2 N

TD SELEC? A MESSABE Cizsk an the message

Cancel 10 sm.w NO MESSAGE Click on e uppes et comer of thé gnd the

Message Selection Screen, with message selected

94 KeyTek EMCPro System



When OK is selected, the Message Selection Window closes, and the message number is pasted
in the PAUSE cell of the Sequence Editor Grid.

Sequeriéé:_ffy

'j:_-’Us.er Defired _

TipType [~ Mode

Pause “Fep. Rate
1 i@ 16 Al 1 Nomal I*F 1pps = 5
2 in -40000 Ajr vl Tipod  Pxl  tpps [ 5
3 kmaad o] 4000 Contact |=1 Momal |=d ipps |= 5
4 40 -4000V Contact [™]  Trpod =1 ‘tpps |™ 5
oK * Cancel ] =

ESD: Sequence Editor Screen

To remove a message from being displayed during pause, double-click the left mouse button on
the desired PAUSE cell. This will bring up the Message Selection window where the selected
message will be displayed highlighted.

Deselect the message by clicking on the upper left corner 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

Sequence:

“Typs:

equence Description

4 Brg 1.2/50

Standard

PreQual &

- Classls

EFT -

Pause |  Waveform i {:voltage LOutput s Line Coupling’ ~tPhase Angle. ela
9 [=] 12 Ohm -1254 MAINS:L1/PE L1 0 deq, 5 60 sec
z 1o 12z Ohm A125W | UMAINGILI/RE SUpg S adeg, ] B S E6R S
390 12 Ohm «125Y MAINS L17PE CLY
4710 12 Ohm 1259 |0 MAINSILLAPE LLi i
5 0 12 Ghm 125Y LU MAINSILI/PE .

1. -Pause

i

T ———

fabort

5 Auto Pause

Repeats

g Seque

' Seguente |

nce List Statis -

K "ﬁ'_ T i Z'E'Eia'p_sed ﬁme -
ol s s e g
i 4 Repeat Count

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

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

e Sequence List Status

Sequence The sequence that is running, out of the total number of sequences.

Duration The duration shown is the estimated time required to complete the
entire sequence, excluding time for pauses. The time format is
hours:minutes:seconds.

Elapsed Time The elapsed time is the total time from the start of the test to the
present time.

Repeat Count 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 These fields identify which test is running out of the total number of
tests in the present sequence.
Duration The duration shown is the estimated time required to complete the

Present Test Sequence. The time format is hours:minutes:seconds.

Elapsed Time The elapsed time is the total time from the start of the present sequence
to the present time.

Repeat Count 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.
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Menu, Toolbar, and Status Bar

These areas appear on both the Main and Run Screens.

Menubar

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

"Fie Edt. Sewp Enable Sustem Hep. .

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.

¢ File | New

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.

¢ 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.

e File | Save, Save As

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.
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s 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

¢ File | Exit
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.

ety

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

Y30l Enable Syst

[ re—

Log Reperts... '

nequence Reports...

Message Editar...

| Show VYersions...
Hw Selection... )

Edit

Eile em _Ijekp _

Setup menu

¢ (Communications
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The user may select the COM port to set up communications with an EMCPro. CEWare
allows selections (COM1 - COM4) and automatically detects which ports are available
on the system. The default selection is COMI. Other communication parameters,
although shown, are fixed.

Baudﬁatefbp

§ o

'.Datagits' Dol
Ees

Communication Parameters Screen

¢ Log Reports
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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 Log 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.

T ':"33'-'-'E-Text'Repmts S
Extension Path PR S
TXT [DACEMASTER\LOGFILES

T~ Export Reports

Estension Path e P T
EXP |DANEWAVER1T10

. ‘Company {-B-apoii'ﬁﬁade
iKepTek CEWare/CEMASTER Compliance Tester Log Heport

Operatos
[John Wwilkin

Log Reports Screen

e Sequence Reports
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Sequence Reports allows the user to define his own header line that will appear as the
first one in the header of all Sequence List reports. All other data for the Sequence List
report is fixed. A default report header is supplied. You may enter a new report header
of up to 60 characters.

Sequence List Reports Screen

e Message Editor

The Message Editor allows you to define up to 200 messages that may later be attached
to Auto-Pause controls on the test edit screens for display to an operator at run time. Use
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the scroll bar control on the right side of the message grid to scroll through the 200
messages. Each message may be up to 80 characters (maximum) in length. A set of
default messages is supplied for use with several optional components available for use
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 a second time to enter “edit mode” for 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 corner of the message grid.

JCM-ESD  Move discharge probe to nest test location.
14 JCM-ESD Contact Maode Test, connect TPC14 now.
158 1CM-ESD  Air-Discharge Test, fastrsetime, connect TRA-T now.

Message Editor Screen

¢ 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 EMCFPro, the firmware version plus the version of all
major firmware components of the EMCPro are also shown.
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 CEWae @ _ .
- Software JT10 1
Lo Simulator f1.10

Sequence Dat_él:;_a'se:'f;}_ 01

‘Rules Dat;a.ﬁa_se;:ﬂ'i;;gjm_:' | R

. StingDatabase. BT

" Message Libran: JT10

Hepofﬁ i.ibréryﬁ]?.?ﬂﬂ'_ :

Versions Display Screen
= HW Selection

This selection is necessary only when running CEWare in local mode (with simulated
hardware). The menu supports selection of test hardware type (CEMaster or EMCPro)
and also of a second surge type (10/700 Telecom wave or Ring wave) if EMCPro is
selected. Selection of this configuration information is automatic in ‘Remote’ mode,
with hardware connected.

=] Sctup: W Selection

O CEMASTER
¥ EMCPro

@sgioros

HW Selection Screen
Enable

There are two selections under Enable: Remote Communications and Logging. Both of these
selections are ON/OFF selections that are indicated by a check mark when they are ON and no
check mark when they are OFF.

¢ Remote Communications
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This selection turns ON or OFF the remote (PC-based) control of the EMCPro by the
CEWare application. The selection is disabled if the communications cannot be
established with a EMCPro (communications cable not connected or EMCPro power is
OFF). When communication with a EMCPro is established, this selection is enabled and
CEWare will automatically try to turn remote control ON.

The status of communications is shown on the Status Bar at the bottom of the CEWare
screen. When communication i8 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 “Communication:” label says REMOTE. When remote
control is disabled (Remote Communications OFF), the item says LOCAL.

e logging

This selection turns ON or OFF the logging feature for producing run time log reports. At
least one of the two Log report types must 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 started.

The status of Logging is also shown on the Status Bar at the bottom of the CEWare
screen. When Logging is not enabled the item next to the “Logging:” 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 e E T T T

Toolbar

The toolbar holds icons for common tasks, allowing you to select that task with a single mouse-
click.
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¢ File Icons -- The file icons create a new test sequence, load 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.

e 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 present sequence list, i.e. if is the same as the File | Print
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.

= oisconneciep | cocar BREGTRETE ote  BEETEER o B

 Logaing.

System Status Bar

Communication

e DISCONNECTED/CONNECTED
Indicates if an EMCPro has been detected (CONNECTED) or not (DISCONNECTED).

s 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
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Communication
¢ DISCONNECTED/CONNECTED
Indicates if an EMCPro has been detected (CONNECTED) or not (DISCONNECTED).
» 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 l Remote Communications)
to change to simulation mode when an EMCPro is connected and powered on.

Run State

Shows the operating state of the EMCPro,

e CHARGING Generating high voltage.

e WAITING Between active test states, waiting for the next.

¢ FIRING Generating an output.

s [IDLE No tests are running.

* RUNNING Generating a continuous test state (EFT, ESD, or PFMF).
Logging

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 no user serviceable parts within the EMCPro. Service is solely by KeyTek-trained,
authorized technicians.

Annual Calibration

Periodic calibration of the EMCPro is required. The recommended calibration interval is
dependent on 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.

Updating 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 EMCPro
firmware requires the PRO-SW option be installed. If this option is not installed a KeyTek
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 a 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.
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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.

| SYSTEM SETUP Piiiiiiiei 1 BUT OFF ) | The System menu selects special system
1. Parameters : . he hichlicht b .
5 Aecess Code operations; move the highlight bar using
1. Diagnostics the arrow function keys and press ENTER,
4. Versions or press the number key associated with the
sub-menu.
L L] i o b iExIT

The Parameters Menu offers control of a number of system parameters, allowing customization
of the EMCPro 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 EMCPro.
This information is important and should be checked whenever contacting Customer Service.

i VERSIONS fiiliiiiiiii 1 {EUT OFF,
i;’;g‘;’;r & e gﬁii The Version Menu shows a Build date and
Sequence Database .. Uk .oxx Sep 24, 96 |lime, five arguments with revisions, and a
Rule Database cee. VRLxx o 16:15 code indicating the installed options.
String Database .. VR.XX
Option Code c... AR

L i i i i P EXIT
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The Diagnostics Menu performs a quick check of basic EMCPro functions, and can ofien
localize a problem and allow a field service repair rather than a factory repair.

'DIAGNCSTICS:TESTS |11 |1 1TTEUT OFF|
1. Line Sync 1 5. ESD .
5. Line Sinc 2 e RELAY The DIAQNOSTICS. T'ESTS ment
3. High Volt selects special system operations. Move the
4. Coil highlight bar using the arrow function keys
and press ENTER, or press the number key
ly s N ot ol iExTT associated with the test.
WARNING!

Before running 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 the 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.

Regquires: 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 are 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-voltage supply, energy storage capacitors, and discharge circuitry.

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

Regquires: no front-panel connections, no EUT AC present, no interlock fault.

- 5. ESD -- Checks ESD head interface circuitry.
Regquires: an ESD head, no interlock fault.

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

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

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 EMCPro.
Check all interconnections for loose connections.

Try cycling power to the EUT and the EMCPro.

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

AC Required At Mains Output
Check EUT Power switch and EUT power

ESD Simulator Not Connected

Interlock Open Fault
Power PCB Interlock

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 "L1" 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
eITor message.

During a PQF test, AC was not present (PQF
requires AC to be present).

Check that EUT power cord is plugged in,
EUT power is present, and the EMCPro
EUT switch 1s 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.

An ESD test 1s selected, and no ESD
simulator head was attached.

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).

This fault indicates a problem with an
internal subsystemm and requires factory
service. Consult the factory for further
information.
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Interiock Open Fault
External Interlock

Mains Fault: Disconnect and check EUT

If fault recurs contact KeyTek Service

Stop Test Input Active
Reset this Input before continuing test

Tilt Switch Fault
Unit must be horizontal for test

EUT Overload Fault
Allow Time for breaker to Reset

The external interlock is open, forcing the
EMCProinto 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,

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 i1f possible.

If this message persists factory service is
required. Consult Customer Service for
detail.

A short to ground was detected on the front
panel coax, STOP TEST. Remove the short
and press the EXIT button beneath the
display to clear the message.

The EMCPro is orientation-sensitive and
will only perform Surge and EFT testing in a
horizontal position. Restore the EMCPro to
a horizontal position and press the EXIT
button beneath the display to clear the
message.

The EMCPro 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 on Remote Control: check PC
application and connection

Unspecified Fault
#<fault number>

Filing a Problem Report

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 the PC and
the EMCPro, and check that the PC
application is running.

Record the fault number and retry the failed
test. If this fault persists, report it to
Customer Service.

When reporting a problem to KeyTek Customer Service, please include the serial number and

model number from the rear panel of the EMCPro
accessories, if applicable).

(and serial number of the ESD probe or other

If your EMCPro is operational, access the SYSTEM menu, VERSIONS screen and copy all the

information shown to include in your trouble report

| VERSIONS Pitiiiiiiig i |EUT OFF|
i;?ﬁ"e"?r e e gx - The Version Menu shows a Build date and
...... XK.XX . " . .
String Database Vx. %% tame,‘ﬁv‘e al‘“gumen?s with revisions, and a
Option Code . AA code indicating the installed options.
Serial Number
L L] | 1 ri (1 BXIT

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.

KeyTek EMCPro System
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KeyTek EMC Immunity Test System

SELECTOR GUIDE

Standards Test Purpose & Description MiniZap® EMCPr™ | ECAT® -~ -
TEC Hi0-4-2 Requirements for simulating hunan ESD. 15KV air B.BRV air 3RV air
Eiectrostatic Discharge Contact mode prelemed {or direct ESD; B.8kV contact - 445V comtact - 8KV contact
coniact mode only for indirect ESD ) i . :
IEC 1000-4-3 Radio frequency radiated ¥ * *
immunity test {Pre-Compliance)
IEC 1000-4-4 Requirements for simulating “sanitized” % 44KV BV
Electrical Fast Transients showering are. on hoth power and HO L
(data and signat) lines R
IEC 16004-3 Reguirements for simulating surges on both % 3% 2V L
ANSECE2.41 . power and VO (dara and signal} tines )
Sorge 1.2/50 200 )
Combination Wave ™
Category B ;
IEC 1000-4-5 Requirements for sispniating surges on % 6.6kV LA ;
Surge 10/700ps Telecom Wave | telecomumunication lines R
{EC 10046 Radio frequency conducied % % 3
immunity test (compliam)
IEC {000-4-8 Magnetic fields generated by AC power # HAfm 2
Power Frequency Maguetic mains
Fields . _
IEC 1000-4-9 Simulaes pulsed fields found In power # HI0A/m }IIOiH).A;‘m o
Pulse Magnetic Fields stations, substations and other environments R
where very high transients ocour . :
IEC 1000-4-11 Simulates voltage fluctuatzons of the mains Ex 0%, 4%, 150%. i_?ﬂ%,_l)ips .
Dips and Tnterrupts 0% short and | 110%, $00%, 90%,
open §0%70%, 40%,
0% short and open’
ANSI Cal.41 Reguirements for simulating 100Kz * 6.6kV 6.6KV
Surge Ring Wave ring wave L
(ategory A, B .
ENS5GH1, Radio frequency radizsed emissions % ¥ s
EN35022, testing {pre-compliance)
EN33H4, FUC Pant 15
CCITT Ree. K17, K20, K21 | For qualifying telecom repeaters, centraf % 6.6kV TV
Surge H/700us Telecom Wave ! office and station (Le., subscriber) equipment S :
UL 1449 Qualification tests for AC powerline % 3kA JA, 1504, '
Surge Combination protectors. Three levels of 6kV combination SO0A -
Waves wave required: 3kA. T30A and 500A B
FOC Part 68 For qualifying telecom aquipment: % 9f720ps _!{f?m'wavefnrﬁs,l_{)ﬁﬂ‘v’
Telecom specifies sutge tests on telecom lines waveform, Y16 wvefoim, 1500V;
1000V only | 10/560is waveform, - -
KO0V TR
BCC Part 68 For qualifying telecom equipment: * % -211(_};1_; s_vavéfomi,
Power Lines specifies surge 1ests on power fines 2V -
GR-1089-CORE Surge test requirements for telecom ¥ % ﬂlﬁys v}aveform_,_
Belicore equipment installed in various focations B00Y, 1560V, -
5000V {AC mains) -
10/360ps waveform
mf_it)ﬂﬁ;xs' waveform

B2 Nt annlicahis

GO0Y, 1000V, 1500%







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

Diprs AND INTERRUPTS BACKGROUND

Dips and imterrapts 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 aumber of times, resuiting in
multiple interrupts to electrical and electronic
equipment.

APPLICABLE STANDARDS

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.

Generic Imymunity Standards, Product Standards and
Product Family Standards require that dip and interrupt
tests be performed in accordance with Basic EMC
Standards: IEC 1000-4-11 and EN 61000-4-11%
KeyTek’s Application Note, “EMC Standards

FIEC 1900-4-11 and EN 61060-4-1 1 are virtvally idervicad standards.

Basic EMC STANDARD

Overview,” provides an overview of European Standards
for electromagnetic compatibility, deseribes how the
Standards relate to one another, and lists sources for
procuring copyrighted documents.

The Basic EMC Standard for Dips and Interrupts
defines methods of generating consistently reproducible
etectrical dips and interrapts for test purposes. They
specify characteristics of the AC mains to the EUT sach
as peak inrush current, transition times and durations.

TEST LEVELS

While the Basic EMC Standard specifies how fo
perform Dips and Interrupts testing, the Generic,
Product and Product Family Standards specify the
test levels and pass/fail Performance Criteria.

Standard Applicability Levels

EN 50082-1 Generic Imrmumty - Residential, Commercial and Light Industrial Not required

EN 30082-1 Draft Generic Immunity - Residential, Commercial and Light Industrial 0%, 40%, T0% & 100%
EN 50082-2 Generic Immunity - Industrial Environment Not required

EN 50082-2 Draft Generic Immunity - Industrial Environment 0%, 40%, T0% & 100%
EN 55104 Immunity for Household Appliances, Tools and Similar Apparatus 0%, 40%, 0% & 100%






Dips and Interrupts Testing per IEC 1000-4-11

PEAK INRUSH CURRENT

IEC 1000-4-11 requires the simulator be capable of
supplying peak inrush currents of up to 300A for
220V 1o 240V mains, and up to 250A for 100V to
120V mains. Additionally, the Standard requires
this capability be measured using a bridge rectifier
connected via a switch to a discharged 1 700pF
capacitor. The parallel discharge resistance should be
chosen io 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,
“...s0 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 sufficient peak inrush current drive capability
for both polarities.

WAVEFORM VERIFICATION

IEC 1000-4-11 requires that the simulator output be
verified periodically. For Dip and Interrupt test
simudators, it is necessary to verify the voltage transition
Ievels, transition times to 100%, and the inrush current
capability. Most modern oscilloscopes are capable of
observing the voliage levels and transition times. For

. verifying the inrush current, a bridge rectifier, suitably
rated 1700uF capacitor and appropriate corrent
transformer are requived.

Rise and falt imes of PQF™
sirmulator transitions

110 5* ysec

M“"‘N

undershiool <5% ,__U

" Ito 100 foad at 90° & 2707

TEST EXECUTION

According to IEC 1000-4-11, tests must be performed

in compliance with the manufactarer’s test plan, which

shall specify:

= Input power of the EUT

e Performance Criteria

* Operation modes of the EUT

« Test set-up description

» Type of designation of the EUT

* Information on pessible connections, cables,
peripherals, etc.

After each group of tests, a complete functional test
must be performed.

EUT PERFORMANCE CRITERIA

For Dip and Interrupt tests, Performance Criteria varies
in some standards depending on the duration or severity
of the dip andfor interrupt. Under some conditions, loss
of function is aHowed, provided that the function is
seif-recoverable or can be restored by the control
operations. Under less severe conditions, degradation of
performance is allowed during the test, however, the unit
must continue to operate as intended after the test. Refer
to the tables located in the Genene, 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 meet all the simulator
requirements of JIEC 1000-4-11, including those for peak
inrush corrent. Additionally, KeyTek simulators meet the
Tast switching fime requirements not only to 100% as
required by the standards, but from any level to any
other level. Contact KeyTek for details.

& Thrmrmmo Viaktei Chmainy

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

1 800 733 9835 » Tel: 1 978 275 0800 » Fax: 1 978 275 0850
email: sales @keytek.com

http:/fwww. keytek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek is a registered {rademark and PQF is a trademark of Thermo Voltek
Corporation. ©Thermo Voltek. Specifications are subject to change withou! notice.
Printed in USA. 19/97
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KeyTek Application Note
Pulse Magnetic field Testing per IEC 1000-4-9

PULSE MAGNETIC FIELD BACKGROUND

Pulse Magnetic Fields are produced as a result of a large
current impulse through a conductor. An example is
lightning corrent flowing through a grounding conductor
at a power sub-station. Pulse magnetic fields can also
occur in heavy industrial 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 reliable

APPLICABLE STANDARDS

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 imnmunity, the Huropean Union’s EMC Diective
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,

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:
IEC 1000-4-9 and EN 61000-4-9'. KeyTek’s Application

Basic EMC STANDARD

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.

PIEC 1000-4-9 and BN 61000-4-9 are virtwslly identica] standards.

The Basic EMC Standard for Pulse Magnetic

Field defines methods of generating consistently
reproducible current impulses for test purposes. Field
amplitudes required by these standards range from

TEST LEVELS

100 - 10600 Amps per meter. Although applicable
only to apparatus containing devices susceptible to
magnetic fields, testing may be required to make that
determination.

Field
IEC 1860-4-9 Strength

Tustaflation Environment Level Afm
Environment where sensitive devices using electron beams can be used 1 N/A
Residential, office and hospital areas far away from earth conductors of lightning protection systerns 2 N/A
Comunercial areas, control building, field of industrial plants with lightning protection system
or metallic structures nearby 3 100
Heavy industrial and power plants and H.V. substation control rooms 4 300
Switchyard areas of heavy industrial plants 5 1060
Higher or lower environmental levels than those described above X X

TEST SET-UP
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Pulse Magnetic Field Testing per IEC 1000-4-9

COUPLING METHODS

- An Induction Coil having a standard dimension of

1 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
minimum distance of coil conductors to EUT walls
equal to 1/3 of the dimension of the EUT being tested.

WAVEFORM VERIFICATION

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 8/20us current pulse driving the coil.
An appropriate current transformer (Pearson Model

110 or equivalent) and an oscilloscope with a bandwidth

of >100MHz capable of displaying a single pulse are
required.

Short Circuit Current (8CI)
Minimize Loop Area

Current
Transformer”

' Bajun
Short
{opt)

Giround

* Pearson Modet 110 or eguivalent

TEST EXECUTION

According to TEC 1000-4-9, tests must be performed
in comphiance with the mamifacturer’s test plan, which
shall specify:

» How the test is performed

= Verification of the laboratory reference conditions

 Prelirninary verification of the correct operation
of the EUT

« An evaluation of the test resnlis

TEST APPLICABILITY

According to Annex A of IEC 1000-4-9, test levels shall
be selected in accordance with the most realistic
instaliation 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 mediam to high voltage lines
carrying tens of kA.

PuULSE MAGNETIC FIELD SIMULATORS

Pulse Magnetic Field Simulators and standard coils
provided by KeyTek Instrument Corporation meet the
pulse waveform and amplitude requirements for testing
to >1000A/m in accordance with IEC 1000-4-9. Consult
KeyTek for larger coils used for testing floor standing
equipment. Contact KeyTek for details.

- Thows Viliek Comoory

One Lowell Research Center

Lowell, Massachusetts 1852-4345 USA

1 BOO 753 9835 « Tel: 1 978 275 0800 « Fax: 1 978 275 0850
email: sales@keytek.com

hup/iwww.keytek.com

A division of Thermo Veliek, a Thermo Electron company

KeyTek is a registered trademark of Thermo Voltek Corporation. ©Thermo Voltek.
Specifications are subfect to change without notice. Printed in USA. 10/97
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Pulse Magnetic Field Testing per IEC 1000-4-9

CouPLING METHODS

TEST APPLICABILITY

* An Induction Coil having a standard dimension of

1 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 9.5m (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
minimem distance of coil conductors to EUT walls
equal to 1/3 of the dimension of the EUT being tested.

WAVEFORM VERIFICATION

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
amplitade of the 8/20us current pulse driving the coil.
An appropriate current transformer (Pearson Model

110 or equivalent} and an oscilloscope with a bandwidth

of >100MHz capable of displaving a single pulse are
required.

Short Circuit Current (SCI)
Minimize Loop Area

Current
Transformer*

. Balun W
Short
{ept}

Ground

* Pearson Mode! 110 or equivalent

TEST EXECUTION

According to EEC 1000-4-9, tests must be performed
in compliance with the manufacturer’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

According to Annex A of TEC 1000-4-9, test levels shall
be selected in accordance with the most realistic
installation and environmental conditions. Tests are
recomnmended for equipment operating in areas
characterized by proximity of conductors of lightning
protection systems and or structures, or the proximity
of conduetors, bus-bars or medium to high voltage lines
carrying tens of kKA.

PuLse MAGNETIC FIELD SIMULATORS

Pulse Magnetic Field Simulators and standard coils
provided by KeyTek Instrument Corporation meet the
pulse waveform and amplitude requirements for testing
to >1000A/m in accordance with TEC 1000-4-9. Consult
KeyTek for larger coils used for testing floor standing
equipment. Contact Key'Tek for details.

One Lowell Research Center

Lowell, Massachusetts (418524345 USA

1800 753 9835 = Tel: 1 978 275 0800 = Fax: 1 978 275 0850
email: sales @keyiek.com

hetp:/fwww. keytek.com

A division of Thermo Voliek, a Thermo Electron company

KevTek is a registered trademark of Thermo Voltek Corporation. ©@Thermo Voltek.
Specifications are subject to changs without notice. Printed in USA. 10/97
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KeyTek Application Note
Power Frequency Magnetic Field Testing per IEC 1000-4-8

POWER FREQUENCY MAGNETIC FIELD BACKGROUND

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 fields.

Electronic Products are tested for immunity to power

APPLICABLE STANDARDS

frequency magnetic fields to insure their continued
reliable operation when placed in service. The Evuropean
Unton’s EMC Directive currently mandates power
frequency magnetic field testing for certain categories
of equipment as a condition for obtaining the CE Mark
before shipping produets to member states of the
Furopean Union.

Generic Immunity, Produet and Product Family
Standards require that Power Frequency Magnetic
Field tests be performed in accordance with Basic

EMC Standards: IEC 1000-4-8 and EN 61000-4-8'.

KeyTek’s Application Note, “EMC Standards

Basic EMC STANDARD

Overview,” provides an overview of European Standards
for electromagnetic compatibility, describes how the
Standards relate 10 one another, and list sources for
procuring copyrighted documents.

The Basic EMC Standard for Power Frequency
Magnetic Field defines methods of generating
consistently reproducible magnetic fields for test

purposes. Although higher magnetic field levels are

described, compliance to the Generic Immunity

Standard for restdential and commercial products is
TA/m or 3A/m. Currently applicable only to apparatus

TEST LEVELS

containing devices susceptible to magnetic fields,
testing 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, Produet and Product Family
Standards specify the test levels and pass/fail
performance criteria.

Power Frequency Magnetic Field testing is required for produets that could be affected by magnetic fields, including
CRTs and Hall Effect Sensors and is strongly recommended for all products.

Standard

EN 50082-1

EN 50082-1 Draft
EN 50082-2

EN 50082-2 Draft
EN 55104

TesT SET-UP

Magnetic
Applicability Field Level
Generic Immmunity - Residential, Commercial and Light Industrial Not required
Generic Imamnity - Residential, Commercial and Light Industrial 3A/m
Generic Immunity - Industrial Environment 30A/m
Generic Immumity - Industrial Environment 30A/m
Immunity for Household Appliances, Tools and Similar Apparatus Not required

Tapte Tor Ser-Up

FLOOR STANDING SET-UP






Power Frequency Magnetic Field Testing per IEC 1000-4-8

CouPLING METHODS

" An Induction Coil having standard dimensions of

1 meter per side for a rectangular coil, or I meter
diameter for a cirenlar coil, is to be used for testing
small equipment. For large equipment, farger
dimensions may be used; however, the coil shall be
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

being tested.

WAVEFORMS

WAVEFORM VERIFICATION

IEC 1000-4-8 requires that the simulator ontput and
magnetic field be verified periodically. Any oscilioscope
is capable of verifying the power frequency AC current
to the coil. Monitoring the actual field requires an

. AC field probe and monitor, such as the CM-HMON
available from KeyTek.

Magnefic Field Coit

- Poweer Frequency

Blagretio Fiekd
Aeasuremert
Probe

-J

TEST EXECUTION

According to IEC 1000-4-8, tests must be performed
in compliance with the manufacturer’s test plan, which
shall specify:

= How the test is carried out

= Verification of the laboratory reference conditions

* Preliminary verification of the correct operation
of the EUT

= An evalnation of the test resnlts

EUT PERrORMANCE CRITERIA

For Power Frequency Magnetic Field tests, the Generic
Immunity Standards require that the product continue to
operate as intended during the test, bowever, CRT
interference is allowed above 1A/ in the residential,
commercial and light indunstrial draft standard, and
above 3A/m 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 loss 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

Power Frequency Magnetic Field Simulators and
standard coils provided by KeyTek Instrument
Corporation meet all the minimum requirements for
performing tests to >3A/m in compliance with the
applicable Generic and Product Family Standards.

One Lowell Research Center

Lowell, Massachusetts (1852-4345 USA

1 800 753 9835 « Tel: 1 978 275 0800 » Fax: 1 978 275 (0850
email: sales @keytek.com

hup/fwww.keytek.com

A division of Thermo Voitek, a Thermo Electron company

KeyTek is 2 registered trademark of Thermo Voliek Corporation. ©Therme Voltek.
Specifications are subject to change without notice. Printed in USA. 1087
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KeyTek Application Note

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
system or 10 nearby ground. Radiated coupling of surges
into /0 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

realistic levels of surge voltages. The European Union’s
EMC Directive currently mandates Surge testing for
some products; however, it is expected that virtzally 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
member state of the European Union.

Generic Immunity, Product and Product Family
Standards require Surge tests be performed in
accordance with Basic EMC Standards: TEC 801-5,
IEC 1000-4-5 or EN 61000-4-5. KeyTek’s Application
Note, “EMC Standards Overview,” provides an overview

Basic EMC STANDARD

of European Standards for electromagnetic
compatibility, describes how the Standards relate to
one another, and lists sources for procuring copyrighted
documents.

The Basic EMC Standard for Surge defines 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 correlatable results between test sites.

TEST LEVELS

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.

Common Differential
Standard Applicability Mode Mode
EN 50082-1 Generic Immunity - Residential, Commercial and Light Industrial N/A N/A
EN 50082-1 Draft Generic mmunity - Residential, Commercial and Light Industrial 2kY kv
EN 50082-2 Generic Immunity - Incdustrial Environment N/A N/A
EN 50082-2 Draft Generic mmunity - Industrial Environment 4V 2kV
EN 55104 Immunity for Househiold Appliances, Tools and Similar Apparatus &V 14Y
SAFETY
When performing Surge tests, safety is & primary A —

concern. Surge voltages and currents must be contained
to insure they will not appear where they can cause
damage to other instruments in the test area. The test
pulses used for Suige 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 1IEC 1000-4-5

COUPLING METHODS

TEST EXECUTION

- Capacitive Coupling via 9pF (Line to earth) or 18pF

(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/Decoupler (C/D)
in commercially available Surge simulators. The C/D
pravides both coupling to the EUT power mains and a
decoupler to prevent the surge from appearing on the ac
mains connected to other equipment in the fab.
Capacitive Coupling via .5uF capacitors, as well as via
aiternative devices such as surge arrestors, are used to
couple surges onto data, /O and telecommunication
lines. Surge arrestors are the preferred coupler device
due to the undesirable loading effects of capacitors
particutarly at frequencies greater than a few kilohertz.
A decoupler is included to prevent the surge from
appearing at, and potentially damaging, the auxiliary
equipment.

WAVEFORMS
s NN Ny
b+ 50% - 50%
m -
A 0% =
= = s
Lo P e, |

Open Circul? Voitage 1.2 x 50 Shawt Cireuid Current 8 x 20
Front Time: TF = 167 x Ter = $.2u8ec & 20% Front Time: TF = 135 x TrF = Bsat 4 20%
Duration: To = Virual Siar 10 50% = S0usec 20%  Durafion: To = Virlual Start to £0% = 80psec 3 20%

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-circuit
voltage, and a suitable current transformer (Pearson
Model 110 or equivalent) is required for verification
of the short-circuit current. A digital or storage
oscilloscope with 100MHz bandwidth is sufficient

for measuring the sorge voltage and current waveforms
and peaks.

Open Circuit Voltage (OCV)
Minimize Loop Areas

Ground

Short Circuit Current (SCI)
Minimize Loop Area
Current
TFransformer”
SURGE
Simulator

Baiur

Short topt)

* Pearson Model 110 or equivalent

According to TEC 1000-4-5, testing must be carried out

according to the manufacturer’s test plan, which shall

specify:

» Generator & other equipment

*» Generator Source Impedance

= Repetition rate (one per minute maximom)

= 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 frigger

EUT PERFORMANCE CRITERIA

For Surge tests, the Generic Immunity Standards and
Household Appliances Prodrct 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 manufacrurer. During
the test, degradation is allowed, but not a change in the
actual operating status or data storage. Refer to the
tables Iocated in the Generic, Product and Prodoct
Family Standards for specific Performance Criteria. The
product cannot become unsafe under any conditions.

SURGE SIMULATORS

Surge Sinmlators produced by KeyTek Instrument
Corporation meet all the simulator requirements of
1EC 10600-4-5, including dynamic source impedance,
all waveform characteristics, and coupler/decoupler
design. Contact KeyTek for details.

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

1 800 733 9835 « Tel: 1 978 275 0800 » Fax: 1 978 275 0850
email: sales @keytek.com
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KeyTek Application Note

EFT Testing per IEC 1000-4-4

EFT BACKGROUND

Electrical Fast Transients (EFT) are cansed 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 fow voltage and
high frequency while contacts are close together, and
fater at a higher voltage and lower frequency as the
contacts become separated. Coupling of the EFT into
electronic products ocenrs when power cables handling

APPLICABLE STANDARDS

high currents are run in close proximity to power, data,
and/or IO cables.

Electronic products are tested 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 virtnally all
electrical and electronic products as a condition for
obtaining the CE Mark before shipping to a member
state of the Furopean Union.

Generic Immunity, Product and Product Famity
Standards require that EFT tests be performed in
accordance with Basic EMC Standards: IEC 8014, IEC
1000-4-4 or EN 61000-4-4'. KeyTek’s Application Note,

YIEG 8014, IEC 1000-4-4, and EN 81000-4-4 are essentially the same for test voliages
and levels.

Basic EMC STANDARD

“EMC Standards Overview,” provides an overview of
European Standards for electromagnetic compatibility,
describes how the Standards relate to one another, and
tists sources for procuring copyrighted documents,

The Basic EMC Standards for EFT define methods of
generating consistently reproducible fast transients for
test purposes. They specify generator and
couplet/decoupler design and performance in an attempt
to produce correlational resulis between test sites. The

TEST LEVELS

Basic EMC Standard specifies how to perform EFT
testing, the Generic, Product and Product Family
Standards specify the test levels and pass/fail
performance criteria.

Standard Applicability Test Veltage
EN 50082-1 Generic Immunity - Residential, Commercial and Light Industrial IV

EN 50082-1 Drait Generic Immunity - Residential, Commercial and Light Industrial 14

EN 50082-2 Generic Immuonity - Industrial Environment kY

EN 50082-2 Draft Generic Immunity - Industriai Environment 2kV

EN 55104 Immunity for Household Appliances, Tools and Similar Apparatus XV

TEST SET-UP
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EFT Testing per IEC 1000-4-4

COUPLING METHODS

¢ Capacitive Coupling via 33nF capacitors is the
required coupling method to AC or DC power mains.
These coupling capacitors are included as part of a
Coupler/ Decoupler (C/D) in commercially available
EFT sirmlators. 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 IEC
1000-4-4.

A Capacitive Coupling Clamp is used to couple EFT
bursts onto data, /O, and telecommunications lines.
Construction of the clamp is shown in Figure 5 of IEC
1000-4-4: however, considerable differences exist in
commercially available clamps. Some clamps use higher
quality materials and some designs allow for the use of
an optional safety interiocked cover.

WAVEFORMS

STANDARD EFT WAVEFORM

Each Pulse in the Burst

80%

0%

10% *

- BDnsec & 30%

Snase & 30%

WAVEFORM VERIFICATION

IEC 1060-4-4 requires that the simulator output be
verified periodically. A 50 ohm Ioad and attenuator rated
for high voltage is required and the measurement must
be made using an oscilioscope with at least 400MHz
bandwidth.

One problem noted with 1IEC 1000-4-4 is that simulator
designs can be quite different and although each has a
50 ohm sonrce 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 produets 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. Unfortanately, these
changes were not accepied; however, this and other
proposed improvements to IEC 1000-4-4 will be

" incloded in a forthcoming Annex.

TEST EXECUTION

According to 1EC 1000-4-4, testing must be cairied out
according to the manufacturer’s test plan, which shall
specify:

Type of test

Test levels

Test duration
(! minute minimum)

Polarity (+ & - required)

Number of Voltage tests EUT ports
EUT operating condition Sequence to tesis
10 ports, etc.

Auxiliary equipment

EUT PERFORMANCE CRITERIA

For EFT tests, the Generic Immunity 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
perfarmance 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

EFT Simulators produced by KeyTek Instrument
Corporation meet all the sinmlator requirements of [IEC
1000-4-4, including discharge pulse energy, output type,
dynamic source impedance, and 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

FEC 1000-4-4. Contact KeyTek for details.

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

1 800 753 9835 » Tel: 1 978 275 0800 « I'ax: | 978 275 0850
email: sales @keytek.com

hap//www.keytek.com

A division of Thermo Voltek, a Thermio Electron company

KeyTek is a vegistered frademark of Thermo Voltek Corporation. &Thermo Voltek,
Specifications are subject to change without notice. Printed in USA., 1047
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Key'lek Application Note
ESD Accessories for Testing Beyond IEC 1000-4-2

REAL WORLD TESTING

ESD is the most common canse of failure in computer
based equipment. It accounts for hundreds of millions
of dollars in downtime and repair costs each vear.

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
requires that virtually all electronic and electrical
products be tested for a minimam Jevel of ESD
immunity.

APPLICABLE STANDARDS

However, experience by manufacturers has shown that
the characteristics of real ESD vary somewhat from the
test pulses required by mandatory standards. Cuarrent
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.

Generic Immunity Standards, Product Standards and
Product Family Standards require that ESD tests be
performed in accordance with specific Basic Test
Standards: IEC 801-2, IEC 1000-4-2 or EN 61000-4-2.

Basic EMC STANDARDS

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 copvrighted docoments.

The Basic EMC Standards for ESD define methods of
generating consistently reproducible electrical stresses

APPLYING DISCHARGES

for test purposes. (Refer to ESI Testing per
EC 1000-4-2 Application Note.)

ESD is applied both directly to the Equipment Under
Test (EUT) and indirectly, via horizontal and vertical
coupling planes.

Direct coupling is performed with either a contact
mode discharge (o metal surfaces of the EUT (preferred
method), or via an air discharge. In both cases,
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 sensitive polarity.

Indirect discharges are performed to simulate radiated
ESD events to the EUT. Using the vertical coupling

TEST SET-UP

plane (VCP), at least 10 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 EUT. Currently, a
discharge is made to the swface of the HCP at a
distance of 0.1m from each side of the EUT, however,
an amendment is m process to modify this procedizre
and require discharges to be made to the center of the
edge of the HCP.

Typeal Position & verfide Goupling Plane
Typioal Position for  Diveet Applcadion:  (VCP) (0.5 % 0.5 m}
Discharge 16 HCP

Typical Posiion for Discharge fo VOP

Hasbzontal Coupling Plana
HOPY (16X 0.8 m)

Wooder: Tabde (0.8 m high}
Fiiter
Fower Supply

insulaiion

Typical Poshion for

et et FrLoOR STANDING SET-UP

Protective
Contuetor

Typical Posfiton for Dischasge o VOGP

YCP {05% 0.5 m)
EUT Puwer Cable

EUT /O Cabies
3 Filter
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'ESD Accessories for Testing Beyond IEC 1000-4-2

CM-ESD anp PRO-ESD Tips

OTHER ACCESSORIES

Simulator tips are included with CM-ESD and
PRO-ESD for both contact mode testing (TPC-3) and
air discharge testing (TPA-2) in accordance with
TIEC 1000-4-2. For very fast, real-world rise times,
the TPA-1 for air discharge will provide rise times on
the order of (.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 TPE-1 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, nseful for investigative work.

When trying {o determine the real cause of an 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-12 H-Field Simulator Tip
Assemblies.

In order to determine if fields are being generated and
to observe the relative levels of those fields, the FCS-1
Field and Corona Sensor Group was developed.

- This option includes a basic monitor unit, HEC-1,

* H-Field Sensor, HFS-1, E-Field 8ensor, EFS-1, and
Pre-discharge Corona Sensor, CCS-1,

COUPLING PLANES

Twao coupling planes, one horizontal and one vertical,
are required for product testing in accordance with

1IEC 1000-4-2. The Horizontal Coupling Plane, a model
HCP-1, 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-1 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 15 the TP-3, a2 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.

In order to obtain an independent measurement of the
ESD voltage on the tip of the CM-ESD and PRO-ESD,
a calibrated attenuator, such as the DCA-2 is required,
With the attenuator in place, the output voltage can be
read using any DC attennator.

For custonters planning to ship the CM-ESD and
PRO-ESD between facilities on a regular basis, the
MCA-1 Hard Carrying Case is recommended. No
additional shipping materials 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 PRO-ESD
simulator to be held steady against the equipment
being tested, without interfering with the test results.

A Therme Yeltek 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.com
hitp:/fwww.keytek.com

A division of Thermo Voltek, 2 Thermo Electron company

KeyTek is a registered trademark of Therme Voltek Corporation. GThermo Voltek.
Specifications are subject o change without notice. Printed in USA. 4/08
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KeyTek Application Note

ESD Testing per IEC 1000-4-2

ESD BACKGROUND

Electrostatic 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
insure their continved reliable operation if subjected to

APPLICABLE STANDARDS

realistic levels of ESD after being placed in service.
The European Unton’s EMC Directive mandates ESD
immunity festing for virtually all electrical and/or
electronic products as a condition for obtaining the
CE Mark before shipping to a2 member state of the
Enropean Union.

Generic Immunity Standards, Product Standards and
Product Family Standards require that ESD tests be
performed in accordance with specific Basic EMC
Standards: JEC 801-2, IEC 1000-4-2, or EN 61000-4-2.
KeyTek’s Application Note, “EMC Standards

Basic EMC STANDARD

Overview,” provides an overview of European
Standards for electromagnetic compatibility, describes
how the Standards relate to one another, and Hsts
sources for procuring copyrighted documents.

The Basic EMC Standards for ESD define methods

of generating consistently reproducible electrical
stresses for test purposes. They specify capacitances

and resistances to model the human body’s charge
storing capability and discharge impedance, respectively.

TEST LEVELS

This model resulfs in a current waveform, defined in the
Standards. While the Basic EMC Standard also specifies
how to perform ESD testing, the Generic, Product and
Product Family Standards specify the test levels and
pass/fail Performance Criteria.

Contact Discharge  Air Discharge

Standard Applicability Fest Voltage Test Voltage
EN 50082-1 Generic Immunity - Residential, Commercial and Light Industrial N/A 8V

EN 50082-1 Draft  Generic Imnmnity - Residential, Commercial and Light Industrial 4kV 8kV

EN 50082-2 Generic Immunity - Industrial Environment 4kV 8kV

EN 50082-2 Draft  Generic Immunity - Industrial Environment 4V 8kV

EN 55104 Immunity for Houschold Appliances, Tools and Similar Apparatus 4V 8kV

TesT SET-UP

Typical Postiion 537 verfiole Coupling Plane
Typicat Position for  Direct Applicaion  1yeE) (0.5 % 6.5 m)
Discharge to HCP

 Typical Position for Discharge to VOP

Haeizontal Coupling Plane
HOPY (1.6 % 0.8 m)

Woedsn Table {0.8 m Pgh}
Fitfer

Powar Supply

insulafion

Typleal Position for
Dirgct Appleation
Preteciive
Conductar |

FLoor Stanninge SET-Up

Typical Postilon for Discharge 10 V0P

YOP(C.Ex 05 m)
EUT Power Cable

Insuiation {10 em Paiet)

Ground Aegferance Plane






ESD Testing per IEC 1000-4-2

COUPLING METHODS

: Direct Coupling is a discharge directly to the Equipment
Under Test (EUT), either in an Air Discharge mode,
necessary for products having few or no metal surfaces,
or via Contact mode, the preferred method. In the “air
discharge” mode, the ESD event is initiated when the
test stmulator output is brought into close proximity
with the EUT 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
with the EUT, then the ESD event is mitiated under
controlled conditions within the simulator.

Indirect Coupling sinmilates an ESD event which canses
& radiated field to be emitted in the vicinity of the victim
equipment. This is accomplished using Vertical
Coupling Planes (VCP’s) and Horizontal Coupling
Planes (HCP’s). Cument standards require discharges

be made to the edge of the VCP and surface of an HCP.

WAVEFORMS
RTEAMAY = 10%
0%
DAY & 30%
N N 30%
i
o7 -1
30ns gons

WAVEFORM VERIFICATION

IEC 1000-4-2 requires the simulator cutput be verified
periodically. A Model CTC-3 measurement target and
target plane is required. The ESD current measurement
is then made using a measurement system having a
1GHz or greater bandwidth. It is necessary 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 compliance with IEC 1060-4-2,
but have considerable ringing and high frequency
components that do not show up with 1GHz
instrumentation. These simulators may cause failures in
products which would not occur if tested with a KeyTek
simulator. Working Group 14.0 is preparing a document
to describe waveform verification methods to allow
manufacturers to verify the ESD corrent from simulators
using high bandwidth instrumentation.

NUMBER AND RATE OF DISCHARGES

The manufacturer is required to develop a test plan
identifying the EUT’s most sensitive operating mode
and appropriate test points. A minimum of 10 discharges
are then made to each test point in either Contact
Discharge or Air Discharge, according to the test plan. A
recommended time interval of 1 second between tests
should be used, but a longer interval is allowed if
necessary to determine if 2 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 10 discharges are required to
the Horizontal Coupling Plane at 4 sides of the EUT (40
discharges).

EUT PERFORMANCE CRITERIA

For ESD tests, the Generic Immunity 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 state or stored data. Refer to the tables
located in the Generic, Product and Product Family
Standards for specific Performance Criteria. The prodoct
cannot become unsafe under any conditions.

ESD SIMULATORS

ESD Simulators produced by KeyTek Instrument
Corporation meet all the simulator requirements of IEC
1000-4-2, including discharge network characteristics,
discharge fips, and waveforms. Numerous accessories
and discharge tips are available from KeyTek for those
manufacturers requiring additional test capability and
flexibility. Contact KeyTek for details.

One Lowell Research Center

Lowell, Massachusetis 01852-4345 USA
T 800 753 9835 » Tel: 1 978 275 0800 » Fax: 1 978 275 0850
email: sales@keytek.com
hitp//www.keytek.com
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Key'Tek Application Note

Standard Selector Guide

PRODUCT AND PRODUCT FAMILY STANDARDS

As of Japuary 1, 1996, 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 ensure
adherence to the EMC Directive. (If a manufacturer
believes that a product does not canse 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 must conform to applicable
Product or Product Family Standards. 1f no Product or

Product Fammily Standards exist, the product must
conply with the Generic Immunity and Emissions
standards. These generic standards are divided into
tWO areas:

Generie
Immunity

Generic

Environment Emissions

Residential, commercial,

and light industrial EN 30081-1 EN 50082-1

Industrial EN 50081-2 EN 50082-2

RESIDENTIAL, COMMERCIAL AND LIGHT-INDUSTRIAL ENVIRONMENTS

EN 50081-1, the generic emission standard for

residentiad, commercial and light industrial states that:

“The environments encompassed by this standard are
residential, commereial and light-industrial locations,
both indoor and outdoor. The following list, although
not comprehensive, gives an indication of locations,
which are incloded:

— residential properties, e.g. houses, apartments

- retail outlets, e.g. shops, supermarkets

- business premises, e.g. offices, banks

INDUSTRIAL ENVIRONMENT

— areas of public entertainment, e.g. cinemas,
public bars, dance halls

— ougdoor loeations, e.g. petrot stations, car parks,
amusement and sports centres

- hght-industrial locations, e.g. workshops,
laboratories, service centres

Locations which are characterized by being supplied
directly at low voltage from the public mains network
are congidered to be residential, commercial-or light
industrial.”

EN 50081-2, the generic emission standard for the
industrial environment states that:

“Apparatus covered by this standard is not intended

for conmection 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”’

Industrial locations are characterized by the existence
of one or more of the following conditions:

- 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 from other environments.

ISM equipment is defined in EN 55011, Annex A as:

“... suitable for use in all establishments other than
domestic and those connected t0 a low voltage power
supply network which supplies buildings used for
domestic purposes.”

Some examples from Appendix A of EN 55011 for ISM
equipment include: signal generators, measuring
receivers, spectrum analyzers, chemical analysis
machines and switched mode power supplies.

Examples of general equipment include: industrial
induction heating equipment, industrial nicrowave
heating equipment, medical apparatus (specifically
short-wave therapy equipment and microwave therapy
equipment), 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 judgement in selecting the appropriate category.
The manufactorer always has the final responsibility
in assuring compliance with the directive,






Standard Selector Guide

Ernissions Immunity
AC Power ESD, EFT, Surge,
Product Category harmonic curvents | Voltage Flicker RF Emissions | and RF Immusity
Audic equipment EN 60535-2 will EN 60555-3 will EN 55013 EN 50082-1
become EN 61000-3-2 | become EN 610003-2
Household appliances and portable tocls, EN 60555-2 will EN 64555-3 will EN 335014 EN 35104
¢.g. vacuum cleaners, washing machines, become EN 61000-3-2 | become EN 6100033
heating and cooking appliances, dimmers
Industrial electronic power and control equipment 1 EN 61000-3-2 EN 61000-3-3 EN 50081-2 EN 50082-2
Industrial non-electronic equipment EN 61000-3-2 EN 61000-3-3 EN 50081-2 EN 50082-2
€.£. CORMIator motors
Industrial, Scientific and Medical (ISM} equipment | EN 61000-3-2 EN 61000-3-3 EN 5508 EN 50082-1 or EN 50082-2
designed to generate radio frequency energy
Information Technology Equipment (ITE) EN 61000-3-2 EN 610060-3-3 EN 35022 EN 50082-1 or EN 50082-2

Lifts

prEN 12013

prEN 12016

Lighting equipment

EN 605552 will
pecome EN 61000-3-2

EN 61400-3-3
for disco Hghting cte.

EN 55015

EN 30082-1 will be EN 61547
in the future

Medical Equipment e —— EN 60601-1-2 | EN 60601-1-2
Power Mains signaling equipment EN 61000-3-2 e EN 50065-1 EN 30082-1
Professional Audio Visual Equipment e e prEN 55103-1 | ptEN 55103-2
Residential and Light Industrial equipment EN 61060-3-2 EN 61000-3-3 EN 50081-1 EN 50082-1
TV and Radio Receivers EN 60555-2 will EN 60555-3 will EN 55013 EN 55020

become EN 61000-3-2

become EN 610003-3

PrRODUCT AND PRODUCT FAMILY STANDARDS FOR IMMUNITY MAXIMUM REQUIRED TEST LEVELS

Power
Snrge Surge Frequency | Pulse
Combination Felecom Magnetic | Magnetie | Dips & H9kHz

He BSD EFT Wave Wave Field Field Interrupts | Ring Wave
EN 50082-1: Jan 92 8kV air discharge kv - - - - - -
Generic Immunity -~ Residential,
Commercial, and Light Industrial
prEN 50082-1: Oct 96 4KV contact mode | 1kV 2kV common mode - 3A/m - 40% and |~
Generie Immunity — Residential, 0% Dips;
Cornnercial, and Light Industrial | 8kV air discharge 1kV differential mode - - -~ Taterrupts

i 0
EN 50082-2: 1995 4KV contact mode | 2kV - - I0AmM - - -
Generic Immunity -
Fndustrial Environment 8%V air discharge 1KV differential mode - - -
prEN 50082-2: Aug 96 4kV contact mode | 2kVY 4kV common mode - 30A/m - 40% and |~
Generic Fmmumnity ~ T0% Dips;
Idustrial Environment 8V air discharge &V differentisl mode - - - Interrupts

ol
EN 55104 4kV contact modé kv ZkV common mode - - - 4% and |~
Emmunity — Houselold Appliances, T0% Dips;
Tools and Similar Apparatus 8kV ajr discharge 1kV differential mode - - - Interrupts

to 0

' Draft
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KeyTek Application Note

EMC Standards Overview

AN OVERVIEW

The European Union’s EMC Directive requires that
virtually afl 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.

In order to accomplish this objective, CENELEC

(an acronym for Comité Européen de Normalisation
Electrotechnique) was tasked with identifying the
standards to be applied. CENELEC in conjunction with
the 1EC (International Electrotechnical Commission}
and CISPR (Comité International Spécial des

THE IEC

Perturbations Radioélectroniques) 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 redesignated as ENs. For example, Basic
EMC Standard IEC 1000-4-2 becomes EN 61000-4-2;
Basic EMC Standard CISPR 22 becomes EN 55022.

The IEC or International Electrotechnical Commission
is a worldwide standards writing organization.
Membership includes most industrialized nations and
is open to any nation that wishes to contribute and
supply a technical expert.

CISPR

Within the IEC 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 are most Product and
Product Farmity Standards.

CISPR is a special part of the [EC tasked with the
development of standards dealing with unwanted

radiated emissions in the R (radio frequency) spectrum.

The objective of CISPR standards is to limit the amount
of undesirable RF emanating from electrical and

THE STANDARDS

electronic products, and therefore limit the amount of
mterference to other electronic products. Most Basic
EMC Standards for radiated emissions are written by
CISPR Technical Committees.

There are three types of EMC Publications:

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






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 Standards
include:

» 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

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

= Household appliances and portable tools

* ITE (Information Technology Equipment)

* Audio, video, audio-visual and entertainment lighting
control apparatus for professional use

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 STANDARDS

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 generatized
performance criteria applicable to products or systems
operating in this environment.

The Generic EMC Standards include: EN 50082-1,

EN 50082-2, EN 30081-1 and EN 50081-2 which cover
immunity and emissions testing for commercial,
residential and light induastrial environments, as well

as for industrial environments.

Basic EMC PUBLICATIONS

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:
s Terminology
* Descriptions of electromagnetic phenomena
» Specification of compatibility levels

(NGT compliance levels)
° General requirements for the limitation of emissions
" » Recommendations for test levels for immunity
* Measurement and test techniques
* Descriptions and classification of the environment

Basic EMC Pyblications include Basic EMC Standards
such as the IEC 1000-4-X Series, CISPR 22, CISPR 11,
and others. (IEC 1000-4-X Sertes will become

1IEC 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 commply:

Safety Directives: Machinery Direciive

Low Voltage Directive

Each product must comply with the safety directive that
is most applicable. Products which can be classified as
machinery should comply with the Machinery Directive,
and those products that can be classified as electrical or
electronic products will have to meet the Low Voltage
Directive, The manufactuzer is required to determine
which is most applicable for each product.

QOther directives include:

= Toy Directive (already in force)

= Medical Devices Directive (medical electronics)

» Telecommunications Directive (telecom products)
= Automotive Directive (vehicles and vehicle electronics)

STANDARD DOCUMENT SOURCES

Standards may be obtained directly from the issuing
body - the IEC or CENELEC, or from your aational
standards organization. In the United States it is the
American National Standards Institute (ANSE at

+ (1} 212-642-4900; in the United Kingdom it is the
British Standards Institute (BSI). Commercial sources
include The Docament 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
+(44) 1372 367018 and request a subscription to the
Safety and EMC newsletter.
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KeyTek Application Note

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 disiribution
system or to nearby ground. Radiated coupling of surges
into I/0 lines generally cccurs 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

realistic levels of surge voltages. The Huropean Union’s
EMC Directive currently mandates Surge testing for
some products; however, it is expected that vireeafly 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
member state of the Enropean Union.

Generic Immunity, Product and Product Family
Standards require Surge tests be performed in
accordance with Basic EMC Standards: IEC 801-3,

IEC 1000-4-5 or EN 61000-4-5, KeyTek’s Application
Note, “EMC Standards Overview,” provides an overview

Basic EMC STANDARD

of European Standards for electromagnetic
compatibility, describes how the Standards relate to
one another, and lists sources for procuring copyrighted
documents.

The Basic EMC Standard for Surge defines 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 correlatable results between test sites,

TEST LEVELS

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.

Common Differential

Standard Applcahility Mode Mode

EN 50082-1 Generic Immunity - Residential, Commercial and Light Industrial N/A N/A

EN 30082-1 Draft Generic Immunity - Residential, Commercial and Light Industrial 2kV IkV

EN 500822 Generic Immunity - Industrial Environment N/A N/A

EN 30082-2 Draft Generic Immunity - Industrial Environment 4kV 2KV

EN 55104 Immunity for Household Appliances, Tools and Similar Apparatus 2kV ikV
SAFETY

When performing Surge tests, safety is a primary
concern. Surge voitages and currents must be contained
to insure they will not appear where they can cause
damage to other instruments 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 [EC 1000-4-5

COUPLING METHODS

TEST EXECUTION

Capacitive Coupling via 90F (Line to earth) or I8uF
(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/Decoupler (C/D)
in commercially available Surge simulators, The C/D
provides both coupling to the EUT power mains and a
decoupler to prevent the surge from appearing on the ac
mains connecied to other equipment in the Iab.
Capacitive Coupling via SukF capacitors, as well as via
alternative devices such as surge arrestors, are used to
couple surges onto data, I/O and telecommunication
lines. Surge arrestors are the preferred coupler device
due to the undesirable loading effects of capacitors
particularty at frequencies greater than a few kilohertz.
A decoupier is included to prevent the surge from
appearing at, and potentially damaging, the auxiliary
eguipment.

WAVEFORMS
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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-circuit
voltage, and 2 suitable current transformer (Pearson
Model 110 or equivalent) 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.

Open Circuit Voltage (OCV)
Minimize Loop Areas

HY Probes

Ground

Short Circult Current (SCI}
Minimize Loop Area

Current
Transformar™

AC
Ground
our Ground

¥ Paarson Mode! 110 or eguivalent

According to IEC 1000-4-5, testing must be carried out

according to the manufactarer’s test plan, which shall

specify:

* Generator & other equipment

» Generator Source Impedance

¢ Repetition rate (one per minute maximum)

» 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/ontputs tested

» Phase angle of coupling to ac mains

e Internal or external trigger

EUT PERFORMANCE CRITERIA

For Surge tests, the Generic Immunity Standards and
Househokl Appliznces Product Family Standard require
that products operate as intended after the test. No
degradation or loss of tunction is allowed below a
perfonmance 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.

SURGE SIMULATORS

Surge Simulators produced by Key'Tek Instrument
Corporation meet all the simulator requirements of
TEC 1000-4-3, including dynamic source impedance,
all waveform characteristics, and coupler/decoupler
design. Contact KeyTek for details.
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KeyTek Application Note
Dips and Interrupts Testing per IEC 1000-4-11

Dirs AND INTERRUPTS BACKGROUND

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, resuiting in
multiple interrupts to electrical and electronic
equipment.

APPLICABLE STANDARDS

Electronic products are tested for immunity to dips and
interrupts o 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,

Generic Immunity Standards, Product Standards and
Product Family Standards require that dip and interrupt
tests be performed in accordance with Basic EMC
Standards; IEC 1000-4-11 and EN 61000-4-11".
KeyTek’s Application Note, “EMC Standards

VIEC 1000-4-11 and EN 61000-4-11 are virtually identical standards,

Basic EMC STANDARD

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.

The Basic EMC Standard for Dips and Interrupts
defines methods of generating consistently reproducible
electrical dips and interrupts for test purposes. They
specity characteristics of the AC mains to the EUT such
as peak inrush current, transition times and durations.

TEST LEVELS

While the Basic EMC Standard specifies how to
perform Dips and Interrupts testing, the Generic,
Product and Product Family Standards specify the
test levels and pass/fail Performance Criteria.

Standard Applicability

EN 30082-1

EN 50082-1 Draft

EN 50082-2 Generic Immunity - Industrial Environment
EN 50082-2 Draft Generic Immaunity - Industrial Eavironment
EN 55104

Generic Immunity - Residential, Commercial and Light Industrial
Generic Immunity - Resideatial, Commercial and Light Industrial

Immunity for Household Appliances, Tools and Similar Apparatus

Eevels

Not required
0%, 40%, 70% & 100%
Not required
0%, 40%, 710% & 100%
0%, 40%, 70% & 100%




Dips and Interrupts Testing per IEC 1000-4-11

Prak INnrUSH CURRENT

EUT PERFORMANCE CRITERIA

IEC 1000-4-11 requires the simulator be capable of
supplying peak inrush currents of up to S00A for
220V to 240V mains, and up to 250A for 100V to
120V mains. Additionally, the Standard requires

this capability be measured using a bridge rectifier
connected via a switch to a discharged 1700uF
capacitor. The parallel discharge resistance should 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,
“...s0 that g 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 sufficient peak inrush current drive capability
for both polarities.

WAVEFORM VERIFICATION

IEC 1000-4-11 reguires that the simulator output be
verified periodically. For Dip and Interrupt test
simulators, it is necessary to verily 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. For
verifying the inrush corrent, a bridge rectifier, suitably
rated 1700pF capacitor and appropriate current
transformer are required.

Rise and fali imes of POF”
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<B% overshoot
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TEST EXECUTION

According to IEC 1000-4-11, tests must be performed
in compliance with the manufacturer’s test plan, which
shall specify:

» Input power of the EUT

* Performance Criteria

 Operation modes of the EUT

» Test set-up description

* Type of designation of the EUT

« information on possible connections, cables,
peripherals, etc.

Adter each group of tests, a complete functional test

must be performed.

For Dip and Interrupt tests, Performance Criteria varies
in some standards depending on the duration or severity
of the dip and/or interrupt. Under some conditions, loss
of function is allowed, provided that the function is
self-recaverable or can be restored by the control
operations. Under less severe conditions, degradation of
performance is allowed during the test, however, the unit
must continue 1o operate as intended after the test. Refer
to the fables 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 Tnterrupt Simulators produced by KeyTek
Instrument Corporation meet all the simulator
reguirements of IEC 1000-4-11, including those for peak
inrash current. Additionally, KeyTek simulators meet the
fast switching time requirements not only to 100% as
required by the standards, but from any level to any
other level. Contact KeyTek for details.
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KeyTek Application Note

ESD Testing per IEC 1000-4-2

ESD BACKGROUND

Electrostatic 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
msure their continued reliable operation if subjected to

APPLICABLE STANDARDS

realistic levels of ESD after being placed in service.
The European Unton’s EMC Directive mandates ESD
immunity testing for virtually all electrical and/or
electronic products as a condition for obtaining the
CE Mark before shipping to a member state of the
Furopean Union.

Generic Immunity Standards, Product Standards and
Product Family Standards require that ESI tests be
performed in accordance with specific Basic EMC
Standards: FEC 801-2, IEC 1000-4-2, or EN 61800-4-2.
KeyTek’s Application Note, “EMC Standards

Basic EMC STANDARD

Overview,” provides an overview of European
Standards for electromagnetic compatibility, describes
how the Standards relate to cne another, and lists
sources for procuring copyrighted documents.

The Basic EMC Standards for ESD define methods
of generating consistently reproducible electrical
stresses for test purposes. They specify capacitances
and resistances to model the human body’s charge

storing capability and discharge impedance, respectively.

TEsST LEVELS

This model results in a2 current waveform, defined in the
Standards. While the Basic EMC Standard also specifies
how to perform ESD testing, the Generic, Product and
Product Family Standards specify the test levels and
pass/fail Performance Criteria.

Contact Discharge  Air Discharge
Standard Applicability Test Voitage Test Voltage
EN 50082-1 Generic Immunity - Residential, Commercial and Light Induostrial N/A BkVY
EN 50082-1 Draft  Generic Immunity - Residential, Commercial and Light Industrial 4V 8kV
EN 50082-2 Generic Immunity - Industrial Environment 4V 8kV
EN 50082-2 Draft  Generic Immunity - Industrial Environment 4%V 8V
EN 55104 Immunity for Household Appliances, Tools and Similar Apparafus 4KV 8kV

TesT SET-UP
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ESD Testing per IEC 1000-4.2

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 for products having few or no metal surfaces,
or via Contact mode, the preferred method. In the “air
discharge” mode, the HSD event is initiated when the
test simulator output is brought into close proximity
with the EUT until a spark is iniftated. The resulting
stress 1s influenced by various environmental factors,
In the preferred “contact discharge” mode, the test
simulator output 1s first brought into physical contact
with the EUT, then the ESD event is 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 uvsing Vertical
Coupiing 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
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WAVEFORM VERIFICATION

IEC 1000-4-2 requires the simulator output be verified
periodically. A Model CTC-3 measurement target and
target plane is required. The ESD current measurement
is then made using a measurement system having a
1GHz or greater bandwidth. It is necessary to place the
oscilloscope inside a shielded enclosure during the
measurement to reduce the etfects of radiated ESD
directly to the measurement instrument.

Recent work by the Working Group 14.0 of the ESD
Association has found that some simuiators produce
waveforms that are in compliance with [EC 1000-4-2,
but have considerable ringing and high frequency
components that do not show up with 1GHz
instrumentation. These simulators may cause failures in
products which wouid not occur if tested with a KeyTek
simutator. Working Group 14.0 is preparing a document
to describe waveform verification methods to allow
manufacturers to verify the ESD cuorrent from simulators
using high bandwidth instromentation.

The manufacturer is required to develop a test plan
identifying the EUT s most sensitive operating mode
and appropriate test points. A minimuam of 10 discharges
are then made to each test point in either Contact
Discharge or Air Discharge, according to the test plan. A
recornmended time interval of 1 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 10 discharges are required to
the Horizontal Coupling Plane at 4 sides of the EUT (40
discharges).

EUT PERFORMANCE CRITERIA

For ESD tests, the Generic Immunity Standards and
Househotd 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 aliowed, but not a change in the
actual operating state or stored data. 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.

ESD SIMULATORS

ESD Simulators produced by Key'Tek Instrument
Corporation meet all the simulator requirements of 1EC
1000-4-2, including discharge network characteristics,
discharge tips, and waveforms. Numerous accessories
and discharge tips are available from Key'Tek for those
manufacturers requiring additional test capability and
flexibility. Contact KeyTek for details.
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lication Note

ESD Accessories for Testing Beyond IEC 1000-4-2

RraL WORLD TESTING

based egquipment. 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
requires that virtually 2ll electronic and electrical
products be tesied for a minimum level of ESD
immunity.

APPLICABLE STANDARDS

However, experience by manufacturers 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 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.

Generic hnmunity Standards, Product Standards and
Product Family Standards require that ESD tests be
performed in accordance with specific Basic Test
Standards: TEC 801-2, IEC 1000-4-2 or EN 61000-4-2.

Basic EMC STANDARDS

KeyTek’s Application Note “EMC Standards Overview”
provides an overview of Buropean Standards for
electromagnetic compatibility, describes how the
Standards relate to one another, and lists sources for
procuring copyrighted documents.

The Basic EMC Standards for ESD define methods of
generating consistently reproducible electrical stresses

APPLYING DISCHARGES

for test purposes. {Refer to ESD Testing per
IEC 1000-4-2 Application Note.)

ESD is applied both directly to the Equipment Under
Test (EUT) and indirectly, via horizontal and vertical
coupling planes.

Direct coupling is performed with either a contact
mode discharge to metal surfaces of the EUT (preferred
method), or via an air discharge. In bath cases,
discharges must be made to all points and surfaces
accessible to personnel during normal vsage. Tests are
performed using 10 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

Test SET-Up

plane (VCP), at east 10 discharges to the center of the
edge of the plane are required with the VCP positioned
o 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 BEUT. Currently, a
discharge is made to the surface of the HCP at a
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.
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ESD Accessories for Testing Beyond IEC 1000-4.2

CM-ESD anD PRO-ESD Tips

OTHER ACCESSORIES

Simulator tips are included with CM-ESD and
PRO-ESD for both contact mode testing (TPC-3) and
air discharge testing (TPA-2) in accordance with

IEC 1000-4-2. For very fast, real-world rise times,
the TPA-1 for air discharge will provide rise times on
the order of 0.4ns or faster.

A method used successtully for locating ESD and RF
susceptibiiity 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 cablies, 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 targel
equipment, useful for investigative work.

When trying to determine the real cause of an ESD
immunity problem, it is wseful to separate E-Field and
H-Field effects. This is easily accomplished with the
MZT-11 E-Field and MZT-12 H-Field Simulator Tip
Assembiies.

In order to determine if fields are being generated and
to observe the relative levels of those fields, the FCS-1
Field and Corona Seasor Group was developed.

This option includes a basic monitor unit, HEC-1,
H-Field Sensor, HFS-1, E-Field Sensor, BFS-1, and
Pre-discharge Corona Sensor, CCS-1.

COUPLING PLANES

Twe coupling planes, one horizontal and one vertical,
are required for product testing in accordance with

IEC 10006-4-2. The Horizontal Coupling Plane, a madel
HCP-1, is placed cn a non-conductive table below the
equipment being tested. A discharge to the HCP-1 will
then cause & horizontally polarized field to be radiated
up into the product being tested. A Vertical Coupling
Plane, model VCP-1, is oriented at a {ixed distance {rom
the product being tested. A discharge is made to the
edge of the VCP-1 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, 2 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 1 monitored on
an oscilloscope which is installed inside a Faraday cage.

In order to obtain an independent measurement of the
ESD voltage on the tip of the CM-ESD and PRO-ESD,
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 regular basis, the
MCA-1 Hard Carrying Case is recommended. No
additional shipping materials 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 PRG-ESD
simulator to be held steady against the equipment
being tested, without interfering with the test results.

One Lowell Research Center
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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 oceurs (a spatk 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 together, 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

APPLICABLE STANDARDS

high currents are run in close proximity to power, data,
andfor /O cables.

Electronic products are tested 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
electricat and electronic products as a condition for
obtaining the CE Mark before shipping to a member
state of the European Union.

Generic Immunity, Product and Product Family
Standards require that EFT tesis be performed in
accordance with Basic EMC Standards: IEC 801-4, IEC
1000-4-4 or EN 61000-4-4', KeyTek’s Application Note,

EG 80144, [EC 1000-4-4, and EN $1000-4-4 are essentially the same for test voltages
and fevels,

Basic EMC STANDARD

“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,

The Basic EMC Standards for EFT define methods of
generating consistently reproducible fast transients for
test purposes. They specify generator and
coupler/decoupler design and performance in an attempt
to produce correlational results between test sites. The

TEST LEVELS

Basic EMC Standard specifies how to perform EFT
testing, the Generic, Produet and Product Family
Standards specify the test levels and pass/fail
performance criteria.

Standard Applicability Test Voltage
EN 50082-1 Generic Tmmunity - Residential, Commercial and Light Industrial 1kV
EN 50082-1 Draft Generic Immunity - Residential, Commercial and Light Industrial IkV
EN 50082-2 Generic Immunity - Industrial Environment 2kV
EN 50082-2 Draft Generic Immunity - Industriai Environment 2kV
EN 55104 Immunity for Household Appliances, Tools and Similar Apparatus KV

Test SET-UP
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EFT Testing per IEC 10600-4-4

CoOUPLING METHODS

TEST EXECUTION

Capacitive Coupling via 330F capacitors is the
required coupling method to AC or DC power mains,
These coupling capacitors are included as part of a
Coupler/ Decoupler (C/D) in commercially available
EFT simulators. The design of the decouphing portion
of the C/D, which prevents the EFT burst from traveling
back onto the power mains, is also specified in [EC
1000-4-4.

A Capacitive Counpling Clamp is used to couple EFT
bursts onto data, I/0, and telecommunications lines.
Construction of the clamp is shown in Figure 5 of IEC
1000-4-4; however, considerable differences exist in
commercially available clamps. Some clamps use higher
quality materials and some designs allow for the use of
an optional safety interlocked cover.

WAVEFORMS

STANDARD EFT WAVEFORM

Each Pulgse in the Bursi

0%~

50%~

0%

re—- 50nsas £ 30% —

Snsac + 30%

WAVEFORM VERIFICATION

According to IEC 10006-4-4, testing must be carried out
according to the manufacturer’s test plan, which shalt
specify:

Type of test

Polarity (+ & - required)

Test levels

Test duration
(1 minute minimum)

EUT ports

Sequence to tests
to ports, etc.

Number of Volfage tests
EUT operating condition

Auvxiliary equipment

EUT PERFORMANCE CRITERIA

IEC 1000-4-4 requires that the simulator output be
verified periodically. A 50 ohm foad 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 1000-4-4 is that simmulator
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 {oads that are not 50 ohms - the AC power input
of most electronic products 1s something other than
50 ohms. To deal with the problems, changes to the
standard were proposed to require waveforms be
vertfied into & 1000 ohm load. Unfortunately, these
changes were not accepted; however, this and other
proposed improvements to IEC 1000-4-4 wiii be
mncluded 1n a forthcoming Annex.

For BFT tests, the Generic Immunity Standards and
Household Appliances Product Family Standard reqaire
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

EFT Simulators produced by KeyTek Instrument
Corporation meet all the simulator requirements of 1EC
£008-4-4, including discharge pulse energy, output type,
dynamic source impedance, and 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 1000-4-4. Contact KeyTek for details.

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

1 800 753 9835 « Tel: 1 978 275 0800 « Fax: 1 978 275 (850
email: sales@keytek.com

hitp/fwww.keylek.com

A division of Thermo Voltek, a Thermo Electron company
KeyTek ts a registered trademark of Thermo Volick Corporation, ©@Thermo Voltek.

Specifications are subject to change without notice. Printed tn USA. 10/97
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KeyTek Application Note

EMC Standards Overview

AN OVERVIEW

The European Union’s EMC Directive requires that
virtually all electronic and efectrical 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.

In order to accomplish this objective, CENELEC

{an acronym for Comité Européen de Normalisation
Electrotechnique) was tasked with identilying the
standards to be applied. CENELEC in conjunction with
the TEC (International Electrotechnical Commission)
and CISPR (Comité International Spécial des

THE IEC

Perturbations Radioélectroniques) 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 Furopean Norms,
or ENs, issued by CENELEC. These ENs are not
developed by CENELEC but are [EC and CISPR
standards redesignated as ENs. For example, Basic
EMC Standard TEC 1000-4-2 becomes EN 61000-4-2;
Basic EMC Standard CISPR 22 becomes EN 55022,

The IEC or International Electrotechnical Commission
13 a worldwide standards writing organization.
Membership includes most industrialized nations and
is open to any nation that wishes to contribute and
supply a techaical expert.

CISPR

Within the IEC are Technical Committees, each tasked
with developing and maintaining specific types of
standards. Most Basic EMC Standards for immmunity
are developed by the IEC, as are most Product and
Product Family Standards.

CISPR is a special part of the IEC tasked with the
development of standards dealing with unwanted

radiated emissions in the RF (radio frequency} spectrum.

The objective of CISPR standards is to limit the amount
of undesirable RF emanating from electrical and

THE STANDARDS

electronic products, and therefore limit the amount of
interference to other electronic prodacts. Most Basic
EMC Standards for radiated emissions are written by
CISPR Technical Committees.

There are three types of EMC Publications:

Product Standards

Product Family Standards (including Generic Standards)
Basic EMC Publications




EMC Standards Overview

PRODUCT STANDARDS

Product EMC Standards relale to a particular type

of product, system or installation for which specific
conditions must be considered. Product EMC Standards
include:

= Resistance Welding equipment

» Measuring Relays and Protection equipment

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

PropucT FAMILY STANDARDS

Product Family Standards apply to products of a

particuiar category such as:

» Houschold appliances and portable tools

= ITE (Information Technology Equipment)

= Audio, video, andio-visual and entertamment lighting
control apparatus for professional use

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 STANDARDS

Generic EMC Standards are a special type of Product
Family Standard which apply to products operating in 2
particuiar environment for which no dedicated Product
or Product Family Stardard exists. They specify a set of
essential requirements, test procedures and generalized
performance criteria applicable to products or systems
operating in this environment.

The Generic EMC Standards inciuda: 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

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:
= Terminology
* Descriptions of electromagnetic phenomena
o Specification of compatibility levels

{NOT compliance levels)
» Geperal requirements for the Hmitation of emissions
s Recommendations for test levels for immunity
» Measurement and test techniques
» Descriptions and classification of the environment

Basic EMC Publications include Basic EMC Standards
such as the IEC 1000-4-X Series, CISPR 22, CISPR 11,
and others. (IEC 1000-4-X Series will become

HEC 61000-4-X as new standards are developed and
curresnt 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 product must comply with the safety directive that
is most applicable. Products which can be classified as
machinery should comply with the Machinery Directive,
and those products that can be classified as efectrical or
electronic products will have to meet the Low Voltage
Directive. The manufacturer is required to determine
which is most applicable for cach product.
Other directives include:
» Toy Directive (already in force)
« Medical Devices Directive (medical electronics)
» Tefecommunications Directive (telecom products)
» Automotive Directive {vehicles and vehicle electronics)

STANDARD DOCUMENT SOURCES

Standards may be obtained directly from the issuing
body - the IEC or CENELEC, or from your 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 1s the
British Standards Institute (BST), Commercial sources
include The Document Center in the United States at
+ (1) 4153-591-7600.

In order to maintain an up-to-date Standards file,
contact ERA Technology Ltd. in the United Kingdom at
+(44y 1372 367018 and request a subscription to the
Safety and EMC newsletter.

One Lowell Research Center

Loweli, Massachusetts 01852-4345 USA

1 8OO 753 9835 = Tel: | 978 275 0800 « Fax: | 978 275 0850
email: sales@keytek.com
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KevTek is o registered trademark of Therme Voltek Corporation. ©Thermo Voltek,
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KeyTek Application Note

Standard Selector Guide

PropucTt AND PRODUCT FAMILY STANDARDS

Ag of January 1, 1996, all electrical or electronics
products shipped into the European Union that could
either cause electromagaetic interference (EMI) or
could be susceptible to EML must be tested to ensure
adherence fo 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 o
substantiate his claims.)

In order to comply with the EMC Directive, the
following products listed must conform to applicable
Product or Product Family Standards. I no Product or

Product Family Standards exist, the product must
comply with the Generic Immunity and Emissions
standards. These generic standards are divided into
twWo areds:

Generic seneric

Environment Emissions  Immunity

Residential, commercial,

and light indunstnal EN 50081-1 EN 50082-1

Industrial EN 50081-2 EN50082.2

RESIDENTIAL, COMMERCIAL AND LIGHT-INDUSTRIAL ENVIRONMENTS

EN 50081-1, the generic emission standard for

residential, commercial and lght industrial states that:

“The environments encompassed by this standard are
residential, commercial and light-industrial locations,
both indeor and outdoor. The following list, although
not comprehensive, gives an indication of locations,
which are included:

- residential properties, €.g. houses, apartments
- retail outlets, e.g. shops, supermarkets
- business premises, e.g. offices, banks

INDUSTRIAL ENVIRONMENT

- areas of public entertainment, e.g. cinemas,
public bars, dance halls
— outdoor locations, e.g. pefrol stations, car parks,
amusement and sports centres
~ light-industrial locations. e.g. workshops,
laboratories, service centres
Locations which are characterized by being supplied
directly at low voltage from the public mains network
are considered to be residential, commercial or light
mdustrial.”

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 conpected to a power network supplied
from a high or medium-voltage transtormer dedicated
for the supply of an installation feeding manufacturing
or similar plant.”

Industrial locations are characterized by the existence
of one or more of the following conditions:

- industrial, scientific and medical (ISM) apparatus

- heavy inductive or capacitive oads 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 from other environments.

ISA equipment is defined in EN 55011, Annex A 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 inciude: signal generators, measuring
receivers, spectrum analyzers, chemical analysis
machines and switched mode power supplies.
Examples of general equipment include: industrial
induction heating equipment, induostrial microwave
heating equipment, medical apparatus (specifically
short-wave therapy equipment and microwave therapy
equipment}, spark erosion equipment, and spot welders,

Some overiap exists in the definitions of the two
categories and it is up to the manufacturer to use the
best judgement in selecting the appropriate category.
The manufacturer alwayvs has the final responsibility
in assuring compliance with the directive.




Standard Selector Guide

Emissions

immunity

Product Category

AC Power
harmonic carrents

Voltage Flicker

RF Emissions

ESD, EFT, Surge,
and RF Immunity

Audio equipment

EN 60555-2 will
become EN 61000-3-2

EN 60335-3 will
become EN 61H0003-3

EN 35013

EN 30082-1

Household appliances and portble tools,
e.g. vacaun cleaners, washing machines,
heating and cooking appliances, dimmers

EN 665333-2 will
beceme EN 61000-3-2

EN 60535-3 will
become EN 610003-3

LN 55014

EN 55104

Industnal electrome power and control equipment

EN &1000-3-2

EN 61000-3-3

[N S0081-2

EN 30082-2

Industrial non-electvonic equipment
e.g. commutator motors

EN 61000-3-2

EN 61000-3-3

EN S008)-2

BN S0082-2

Industrial, Scienufic and Medical (JSM) equipment
designed to generate radio frequency energy

EN 61000-3-2

EN 61000-3-3

EN 55011

EN 30082-1 or EN 500822

Information Technology Equipment {ITE)

EN 61000-3-2

EN 61000-3-3

EN 535022

EN S0082-1 or EN 30082-2

Latts

prEN 12015

prEN 12016

Lighung equipment

EN 60555-2 will
become BN 61000-3.2

EN 61000-3-3
for disco lighting etc.

EN 35045

EN 300821 wil] be EN 61547
in the futue

Medical Leuipment

EN 60601-1-2

EN 606(H-1-2

Power Mains signaling equipment

EN 61060-3-2

EN 30065-1

LN 3008241

Professional Audio Visual Equipment

prEN S5103-1

prEN 55103-2

Residential and Light Industrial equipment,

EN 61000-3-2

EN 61000-3-3

EN 30081-]

EN 30082-1

TV and Radic Receivers

EN 60555-2 will
become EN 61000-3-2

EN 605553 will
become EN 610003-3

EN 35013

EN 53020

PropuUCT AND PRODUCT FAMILY STANDARDS FOR IMMUNITY MaxiMUM REQUIRED TEST LEVELS

Power
Surge Surge Frequency | Pulse
Combination Telecom Magnetic Magnetic ; Dips & 100lHz

1EC ESD EFT Wave Wave Fieid Field Interrupts  § Ring Wave
EN 50082-1: Jan 92 BV air discharge 4 - - S - -
Generic Immunity - Residential,
Commercial, and Light Industrial
prEN 50082-1: Oct 96/ 4%V contact mode | 1kV 2kV common mode - 3A/m |- 46% and |-
Generic Immunity — Residential, T0% Dips;
Commercial, and Light Industrial | 8V air discharge 1kV differential mode - - - [nterrupts

to O
EN 50082-2: 1993 4%V contact mode | 2kV - - 30A/m ~ - -
Generic Inmmunity —
Industrial Environment 8kV uir discharge 1kV differential mode | - - -
prEN 30082-2; Aug 96 4kV contact mode | ZkV 4kV common mode | - 30A/m - 40% and |-
Generic Tnmunity — 70% Dips;
Industrial Environment 8KV air discharge 2kV ditferential inode - - Interrapts

o0
EN 55104 4kV contact mode | IkV 2kV common moede - - 40% and | -
Immunity — Household Appliances, T0% Bhips;
Fools and Similar Apparatos 8KV air discharge 1kV differential mode - - - Interrupis

to 0

' Draft
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KeyTek Application Note
Power Frequency Magnetic Field Testing per IEC 1000-4-8

POwER FREQUENCY MAGNETIC FIELD BACKGROUND

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 fields,

Electronic Products are tested for immunity to power

APPLICABLE STANDARDS

frequency magnetic fields to insure their continued
reliable operation when placed in service. The European
Union’s 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
Furcopean Union.

Generic Immunity, Product and Product Family
Standards require that Power Frequency Magnetic
Field tests be performed in accordance with Basic

EMC Standards: IEC 1000-4-8 and EN 61000-4-8'.

KeyTek’s Application Note, “EMC Standards

Basic EMC STANDARD

Overview,” provides an overview of European Standards
for electromagnetic compatibility, describes how the
Standards relate to one another, and list sources for
procuring copyrighted documents.

The Basic EMC Standard for Power Frequency
Magnetic Fieid defines methods of generating
consistently reproducibie magnetic fields for test

purposes. Although higher magnetic field levels are

described, compliance to the Generic lmmunity

Standard for residential and commercial products is
1A/m or 3A/m. Currently applicable only to apparatus

TEsT LEVELS

containing devices susceptible to magnetic tields,
testing 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 specily the test levels and pass/fail
performance criteria.

Power Prequency Magnetic Field testing is required for products that ceuld be affected by magnetic fields, including
CRTs and Hall Effect Sensors and is strongly recommended for all products.

Standard

EN 50082-1

EN 50082-1 Draft
EN 50082-2

EN 50082-2 Draft
EN 55104

TesT SET-UP

Magnetic
Applicability Field Level
Generic Immunity - Residential, Commercial and Light Industrial Not required
Generic Immunity - Residential, Commercial and Light Industrial 3A/m
Generic Immunity - Industrial Environment 30A/m
Generic Immunity - Industrial Environment 30AMm
Immunity for Household Appliances, Tools and Similar Apparatis Not required
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Power Frequency Magnetic Field Testing per IEC 1000-4-8

COUPLING METBODS

An Induction Coil having standard dimensions of

I meter per side for a rectangular coil. or | meter
diameter for a circular coil, is to be used for testing
small equipment. For large equipment, larger
dimensions may be used; however, the ¢oil shall be
able to envelop the EUT and the coil dimensions must
give a minimuun distance of coil conductors to EUT
walls equal to 1/3 of the dimension of the EUT

being tested.

WAVEFORMS

WAVEFORM VERIFICATION

IBC 1000-4-8 requires that the simulator output and
magnetic field be verified periodically. Any oscilloscope
is capable of verifying the power frequency AC current
to the coil. Monitoring the actual field requires an

AC field probe and monitor, such as the CM-HMON
available from KeyTek.

Bagnetic Fieid Goil

- Pawer Fresuency
Magnstic Field

{ Measurement
Frohe

l%_ Sinmudate:
"

TEST EXECUTION

According to IEC 1000-4-8, tests must be performed
in compliance with the manufacturer’s test plan, which
shall specify:

» How the test is carried out
s Verification of the laboratory reference conditions

» Preliminary verification of the correct operation
of the EUT

« An evaluation of the test results

EUT PERFORMANCE CRITERIA

For Power Frequency Magnetic Field rests, the Generic
Immunity Standards require that the product continue to
operate as intended during the test, however, CRT
interference is allowed above 1A/m in the residential,
comercial and light industrial draft standard. and
above 3A/m in the industrial standard. No degradation
or loss of function is allowed below a performance level
spectfied by the manufacturer. The performance level
may be replaced by a permissible toss of performance.
Refer to the tabies located in the Generic. Product and
Product Family Standards for specific Performance
Criteria. The product cannot become unsafe under any
conditions.

PoOwER FREQUENCY
MAGNETIC FIELD SIMULATORS

Power Frequency Magnetic Field Simulators and
standard coils provided by KeyTek Instrument
Corporation meet all the minimum requirements for
performing tests to »3A/m in compliance with the
applicable Generic and Product Family Standards.

One Lowell Research Center

Lowell, Massachusetts 01852-4345 UUSA
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KeyTek Application Note
Pulse Magnetic field Testing per IEC 1000-4-9

PULSE MAGNETIC FIELDb BACKGROUND

Pulse Magnetic Fields are produced as a result of a large
current impulse through a conductor. An example is
lightning current fiowing through a grounding conducior
at a power sub-station. Pulse magnetic fields can also
occur in heavy industrial 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 reliable

APPLICABLE STANDARDS

operation when placed in service in a very harsh
environment. Although most electrical and electronic
products will not have 1o be tested for pulse magnetic
field immunity, the European Union’s EMC Directive
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.

Although not carrently 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:
IEC 1000-4-9 and EN 61000-4-9'. KeyTek’s Application

Basic EMC STANDARD

Note, “BEMC Standards Overview,” provides an
overview of European Standards for electromagnetic
compatibility, describes how the Standards relate to
one another, and lsts sources for procuring copyrighted
documents.

VIHC 1000-4-9 and EN 61000-4-9 are virtually identical standards.

The Basic EMC Standard for Pulse Magnetic

Field defines methods of generating consistently
reproducible current impulses for test purposes. Field
amplitudes required by these standards range from

TEST LEVELS

100 - 1000 Amps per meter. Although applicable
only to apparatus containing devices susceptible to
magnetic fields, testing may be required to make that
determination.

Field
TIEC 1000-4-9 Strength

Instaliation Envirenment Level A/m
Environment where sensitive devices using etectron beams can be used 1 N/A
Residential, office and hospital areas far away from earth conductors of lightning protection systems 2 N/A
Comumnercial areas, congrol building, field of industrial plants with lightning protection system
or metallic structures nearby 3 100
Heavy industrial and power plants and H.V. substation control rooms 4 300
Switchyard arcas of heavy industrial plants 5 1000
Higher or lower environmental levels than those described above X X

TEST SET-UP
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Pulse Magnetic Field Testing per IEC 1000-4-9

COUPLING METHODS

TEST APPLICABILITY

An Induction Ceil having a standard dimension of

I meter per side for a rectangutar cotl, or I meter
diameter for a circular coil, is to be used for testing
small equipment. This coil has a test volame 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
minimum distance of coil condectors to EUT walls
equal to 1/3 of the dimension of the EUT being tested.

WAVEFORM VERIFICATION

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 8/20us current pulse driving the coil.
An appropriate current fransformer (Pearson Model

110 or equivalent) and an oscilloscope with a bandwidth
of >100MHz capable of displaying a single pulse are
required.

Short Circuit Current (SCi)
Minimize Loop Area

Currert
Transformer*

Shod E(}g;‘;; L
Ground ac
Ground

* Pearson Model 110 or squivalent

TEST EXECUTION

According to IEC 1000-4-9, tests must be performed
in comphiance with the manuafacturer’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

e An evaluation of the test results

According to Annex A of IEC 1000-4-9, test levels shall
be selected in accordance with the most realistic
instailation and eavironmental 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 kAL

PuLse MAGNETIC FIELD SIMULATORS

Pulse Magnetic Field Simulators and standard coils
provided by KeyTek Instrument Corporation meet the
pulse waveform and amplitude requirements for testing
to >1000A/m in accordance with IEC 1000-4-Q, Consult
KeyTek for larger coils used for testing floor standing
equipment. Contact KeyTek for details.

One Lowell Research Center

Lowell, Massachusetis 01832-4345 USA
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Electrostatic Discharge

CM-ESD and PRO-ESD ACCESSORIES

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

Diagnostic E and H-Field Simuiation

®

MZT-11 - E-Field Simulation Tip:

Provides repeatable, local statie E-Field simulation
for interrogating high-impedance circuits for upsets
due to various levels of fixed or slowly changing
electric fields.

Provides repeatable, fast rise time, local dynamic
E-Field simulaticn, while simultaneously minimizing
the effects of local ESD-generated H-Fields. The
purpose is to isolate circuits sensitive to real-world
ESD E-Fields, which often have sub-nanosecond
edges.

MZT-12 - H-Field Simulation Tip provides
repeatable, local dynamic H-Field simulation, while
simuitancously minimizing the magnitude of local
ESD-generated E-Fields. Analogous with dynamic
E-Field simulation, the purpose of diagnostic H-Fiekd
simulation is to isolate cirenits sensitive to real-world
ESD H-fields, which often have super-fast rise times.

Vertical & Horizental Coupling Plane For Indirect ESD Testing

L3

VCP-1 - Vertical Coupling Plane for indirect ESD
tests per HEC 1000-4-2 is used to simulate the effects
of human body ESD eveats to metal objects adjacent
to an EUT. The specified 0.5 x 0.5m vertical coupling
plane includes: insulation at back of piane for personal
protection, convenient bench stand for hands-off
testing, handles and camera tripod mount to facilitate
off-bench use,

« HCP-1 - Horizontal Coupling Plane for indirect ESD

tests per IEC 1000-4-2 is used to simulate the effects
of human body ESD events to a metal bench or desk
on which the EUT may be resting. The specified

1.6 x 0.8m horizontal coupling plane includes a roll of
<.5mm thick, static-dissipative sheet insulator for use
above the plane for personal protection (meets IEC
1000-4-2 insulation thickness requirements).




Models CM-ESD and PRO-ESD ACCESSORIES

AR DISCHARGE AND CONTACT MODE TESTING

ADDITIONAL OPTIONS

TPLC-3:  Replacement contact mode tip for direct
ESD tests in accordance with the rise times
specified 1n IEC 1000-4-2 (0.7 - 1ns)

TPA-2:  Replacement air discharge tip for ESD tests
in accordance with IEC 1000-4-2

CALIBRATION TESTING

CTC-3:  Coaxial current monitor: IEC 1000-4-2 coax
monttor for ESD current waveform, with
1GHz capability. Includes high-peak-power
attenuator and low loss scope cable. IEC and
ANST require mounting the target in a 1.5m x
[.5m plane. See TP-3 accessory

FCS-1: Field and Corona Sensor Group: Common
Monitor Unit HEC-1, H-Field sensor HES-1,
E-Field sensor EES-1 and Pre-Discharge
corona sensor CCS-1

BCA-2:  DC Output Calibration Attenuator for an
independent measurement of the ESD voltage
on the tip of the CM-ESD

TP-3: Full, 1.5m x 1.5m (59" x 397)
IEC 1000-4-2 and ANSI1 C63.16
Target Plane, for mounting the CTC-3
coaxial target

T-2: A non-conducting tripod which holds
the CM-ESD or PRO-ESD simulator
steady- against equipment being tested
with hundreds of discharges at a single
poiat, without interfering with the
test results

MCA-1: Hard Carry Case (does not include
space for VCP-1, HCP-1, 1-2 or TP-3)

MINIMUM SYSTEM REQUIREMENTS

CEMASTER: CM-BASE and CM-ESD
with CM-SW or CM-IP

EMCPRO:  PRO-BASE and PRO-ESD

For additional CEMASTER® and EMCPro™ literature,
call, email or fax the KeyTek sales department.

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.com

http/Awww. kevtek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek and CEMASTER are registered trademarks and EMCPro and CEWare are
trademarks of Thermo Voliek Corporation. ©Thermo Voliek. Specifications are subject
to change without potice. Printed in USA.
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Standards

Test Purpose & Description

1EC 1000-4-2
Electrostatic Discharge
\

Requirements for simulating heman ESD.
Contact mode preferred for direct ESD;
contact mode only for indirect ESD

ECAT"

IEC 1000-4-3

Radio frequency radiated
imnunity fest (pre-comphiance)

1ok Y air
BV comtact

TEC 1066-4-3

Radio frequency radiated
Immubity fest (compliant)

[EC 1000-4-4 v
Elgetrical Fast Transients
LA i g 5T 0 e

Requirements for sinwdating “sanitized”
showering arc, on both power and VG
(data and signal) lines

IEC 1000-4-3

ANSI C62.41

Surge 1.2/50us, 8/20us
Combination Wave
Category B

Requirements for simulating surges on both
power and YO {data and sigral) Lines

IEC 1000-4-5
Surge 10/700us Telecom Wave

Requirerents for simulating surges on
telecommunication lines

IEC 1600-4-6

Radio frequency conducted
immunity test {compliant}

IEC 1600-4-8
s Prequency Magnetic

Magnetic fields generated by AC power
maing

IEC 1609-4-9
Pulse Magnetic Fields

Simulates pulsed fields found in power
stations, substations and other environments
where very high fransients ocesr

1EC 1600-4-11
Dips and Intertupts

Simulates voltage fluctaations of the maius

> 1000A/m

ENS5014, FCC Part 15

ANSE(62.41 Reguirements for simulating 100kHz
Surge Ring Wave Ting wave

Category A, B

ENS50LL, Radio frequency radiated emissions
ENS5022 testing (pre-comphiance)

30%, 120%, Dips
H10%, 100%, 9%,
80%.70%, 40%,

[ (5% shoyt and open

CCITT Ree. K17, K20, K21
Surge 16/700us Telecom Wave

For qualifying telecom repeaters, central
office and station {1.e., subseriber) equipment

3kA, 7504,
SGH0A

Power Lines

UL 1449 Qualification tests for AC powerline

Surge Combisation protectors. Thiee levels of 6kV combination
Waves wave required: 3kA, 7504 and 500A

FCC Part 68 For qualifying telecom equipment:

Telecom specifies surge tests on telecom lines

FCC Part 68 For qualifying telecom equipment:

specifies surge tests on power lines

10/160us waveform,
1500V,

5608 waveform,
B0V

GR-1089-CORR
P aage

Surge test reguirernents for telecom
equipment installed in various locations

2/10ps waveform,
| 2300V

# Not applicable

2/10gs waveform,
1 80OV, 1500V,
5000V (AC mains)

10/360us waveform
1000V

10/10U0ps waveform
SO0V, 1000V, 1300V
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Power Frequency Magnetic Field

FEATURES

Provides Power Frequency
Magnetic Field test capability fo
IEC 1000-4-8 for the CEMASTER®
Compliance-Level Immunity Tester.

Provides compliance-tevel testing to meet the
requirements of the EMC Directive and obtain the
CE Mark.

Exceeds test levels cutlined in the Generic Immunity
and Product Family Standards for power frequency
magnetic ficlds.

Generates 56 or 601z fields independent of input
mains frequency.

SYSTEM BENEFITS

« Configurable with any combination of 5 additional
immunity test standards in 2 single tester.

» Computer contrel via software or front panel.

» Predefined IEC test routines from both software and
front panel controi.

o Windows® 3.1 and 95 based application software
and/or front panel keypad and graphics display.

= QOptional low cost coil (CM-HCOILY} is calibrated to
the CEMASTER.

Batch IEC test sequences significanily reduce test
throughput times by running entire IEC test sequences
in a single pass.

Pre-programmed IEC 1600-4-8 test routines save
time and decrease the potential for human error.

Automatic compliance report generation, using
option CEWare™, provides Power Frequency Magnelic
Field test results in a format suitable for archiving

CE Mark test records.

¢ Light weight, ergonomic design provides maximum
flexibility for operating the CEMASTER from a tabie
top, floor or within a 19-inch rack.

« Portable archifecture with rugged handles and

optional transit case enables users to transport the
tester between lest departments or to remote Tacilities.




Meodel CM-HPW
OUTPUT SPECIFICATIONS

AND TOLERANCES CEMASTER PrLaTFORM (CM-BASE)
ELECTRICAL RATINGS AND POWER REQUIREMENTS

Field Freguency: 50/60Hz
Field Amplitude: 0.5 to 4.0A/min 0.25A steps,
+10% accuracy (with CM-HCOIL)

0.65 to 100

(Maximum output 4,0A/m with coil
factor 0.8 linearly derated to
3.25A/m with coil factor 0.63)
0.05€2 maximum

Internal to CEMASTER

Coil Factor:

Coil Resistance:
AC Source:

WAVEFORM VERIFICATION

Basic test standards require that the simulator output be
verified periodically. For magnetic fields, it is only the
amplitude that needs to be verified. This is accomplished
with KeyTek’s CM-HMON or other commercially avail-
able magnetic field probe and monitor.

MmivoM SYSTEM REQUIREMENTS

CM-BASE with CM-SW or CM-FP

AVAILABLE OPTIONS

CM-HCOIL: 1m by 1m coil used to produce
the magnetic fields
CM-HMON; Magnetic field measurement

instrument for verifying the
amplitude of the magnetic fields

produced by the CM-HPWR Module

HPOWER-EXT:; External generator for power

frequency magnetic field to 30A/m

AN AFFORDABLE EMC IMMUNITY

TESTER THAT DOES IT ALL

The CEMASTER® is designed from the ground up to
provide compliance-level testing to the standards
manufacturers must meet in order fo 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 TEC 1000-4-X Series
Immunity Standards for:

» IEC 1000-4-2 ESD

= 1IEC 1000-4-4 EFT

= [EC 1000-4-5 Surge

« IEC 1000-4-8 Power Frequency Magnetic Field
= IEC 1000-4-9 Pulse Magnetic Field

» [EC 1000-4-11 Dips & Interrupts

Coupler/Decoupler

AC Voltage: 50 1o 230V, 50/60H2
AC Current: I0A continuous

DC Voltage: 0 to 100V

DC Current:
EUT Connectors:

10A continuous

NEMA 3-15, CEE7 (“Schuko™) or
BS 1363 (British Standard)

POWER REQUIREMENTS

90-250VAC, 50/60Hz
TA at 120VAC; 0.5A at 240VAC

Input Voltage:
Input Current:

For additional CEMASTER® literature, call, email or
Jax the KeyTek sales depariment,

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

1 BOO 753 9835 » Tel: 1 978 275 0800 » Fax: 1 978 275 0850
email: sales@keyiek.com

http://www.keytek.com

A division of Therme Voltek, a Thermo Electron company

ReyTek and CEMASTER are registered wademarks and CEWare is 2 trademark of
Thermo Voltek Corporation. ©@Thermo Voltek, Specifications are subject to change
without notice. Printed in USA.
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Electrostatic

FEATURES

Provides Electrostatic

Discharge (ESD) test capability to
IEC 1000-4-2 for the CEMASTER
Compliance-Level Immunity Tester.

« Provides compliance-level testing tc 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 combination of 5 additional
immunity test standards in a single tester.

SYSTEM BENEFITS

» Predefined IEC test routines from both software and
front panei 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
accessories.

= Portable, light weight design for ease of use.

e Batch HEC test sequences significantly redoce test

throughput times by running entire IEC test sequences
in a single pass.

Pre-programmed 1EC [1600-4-2 test routines save
time and decrease the potential for human error.

Automatic compliance report generation, using
option CEWare™, provides ESD test resulis in a
format suitable for archiving CE Mark test records.

« Built-in shot counter and timer provides optimum
control over the number of shots delivered to the EUT
and time between test events,

s Light weight, ergonomically designed CM-ESD
provides a comfortable, easy to use device capable of
continuous testing.




Model CM-ESD
OQUTPUT SPECIFICATIONS

AND TOLERANCES CEMASTER PrLatvoRM (CM-BASE)
CM-ESD Rarmics aND POwWER REQUIREMENTS
ELECTRICAL

Coupler/Decoupler
P(Eak Air 500V to 8.8kV; 1V resolution, AC Voltage: 50 to 250V, 50/60Hz
Discharge: +5% accuracy

ACC i 16A {i -
Peak Contact 500V to 4.4kV; 1V resolution, Hrres continuous
Discharge: +5% accuracy DC Voltage: 0 to 100V

Rise Time: 0.7 to Ins

Repetition Single-shot, | pulse/second and
Rate: 20 pulses/second

Accessories: See ESD Accessory Sheet

WAVEFORM VERIFICATION

The basic test standards require that the simulator output
be verified periodically. A Model CTC-3 measurement
target and target plane is required for ESD curreat
waveform verification. The ESD current measurement

is then made using an oscilloscope having a 1GHz or
greater bandwidth.

1.8m x 1.5m Plate

Gnd Cahle
L.oop Away
From Plane

Curreni-Viewing-Resisior {CVR) Target
BW - 2.5 GHz

MiNIMUM SYSTEM REQUIREMENTS

CM-BASE with CM-SW or CM-¥P

ANAFFORDABLE EMC IMMUNITY

TESTER THAT DOES IT ALL

The CEMASTER® is designed from the ground up to
provide compliance-level testing to the standards
manufacturers must meet in order to compete in today’s
international marketplace.

Fach CEMASTER is custom configured to meet your
specific needs and budget requirements. When
completely configared, the CEMASTER provides
compliance-level testing to IEC 1000-4-X Series
Fnmunity Standards for:

 [EC 1006-4-2 ESD

« [EC 1000-4-4 EFT

o IHEC 1000-4-5 Surge

« IEC 1000-4-8 Power Frequency Magnetic Field
* TEC 1000-4-9 Pulse Magnetic Field

= [EC 1000-4-11 Dips & Interrupts

DC Current: 10A continuous

EUT Connectors: NEMA 5-15, CEE7 (“Schuko™),
BS 1363 (British Standard)

Power Requirements
90-250VAC, 50/60Hz
1A at 120VAC; 0.5A at 240VAC

Input Voliage:

Input Current:

For additional CEMASTER?® literature, call, email or
Jax the KeyTek sales department.

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

| 80O 753 9835 » Tel: 1 978 275 0800 « Fax: | 978 275 0850
email: sales @keytek.com

http//www keytek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek and CEMASTER are registered trademarks and CEWare is a trademark of
Therme Voitek Corporaticn. ©Thermo Voitek. Specifications are subject to change

without notice. Printed in USA,
KPS-1058-11/97




FEATURES

Provides Pulse Magnetic Field

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

« Provides compliance-level testing to meet the
requirements of the EMC Directive and obtain the
CE Mark.

» Exceeds test levels outlined in the Generic Immunity
and Product Family Standards for pulse magnetic
fields.

» Configurable with any combination of 5 additional
immunity test standards n a single tester.

SYSTEM BENEFITS

Optional fow cost coil (CM-HCOIL) is fully
catibrated to the CEMASTER

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.

» Batch IEC test sequences significantly reduce test
throughput times by ranning entire TEC test sequences
in a single pass.

¢ Pre-programmed IEC 10060-4-9 test routines save
time and decrease the potential for human error.

* Antomatic compliance report generation, using
option CEWare™, provides Pulse Magnetic Field test
results in a format suitable for archiving CE Mark test
records.

Light weight, ergonomic design provides
maximum f{lexibility for operating the CEMASTER
from a table top, floor or within a 19-inch rack.
Portable architecture with rugged handles and
optional transit case enables users to transport the
tester between test departments or to remote facilities.




Model CM-HPULSE

OUTPUT SPECIFICATIONS
AND TOLERANCES

CEMASTER PratrorM (CM-BASE)

ELECTRICAL

RarTmnGs anp POWER REQUIREMENTS

Current Waveform:
Field Amplitade:

8/20us

50A/m to 800A/MmM’
=10% accuracy
(*Based on coil factor
of .72 or greater)

WAVEFORM VERIFICATION

Basic test standards require that the simulator output be
verified periodically. For the magnetic fields, verification
is accomplished by verifying the amplitude of the 8/20us
current pulse driving the coil. An appropriate current
transformer (Pearson Model 110 or equivalent) and an
oscilloscope with a bandwidth of »100MHz capable of
displaying a single pulse are required.

MINIMUM SYSTEM REQUIREMENTS

CM-BASE with CM-SW or CM-FP, CM-SURGE

AVAILABLE OPTIONS

CM-HMON: Measurement probe for power
frequency magnetic fields
CM-HCOIL: 1m by Im coil used to produce

the magnetic fields

AN AFFORDABLE EMC IMMUNITY

TESTER THAT DOES IT ALL

The CEMASTER® is designed from the ground up to
provide compliance-level testing to the standards
manufacturers must meet in order to compete in today’s
international marketplace.

Fach CEMASTER is custom configured to meet your
specific needs and budget requirements. When
completely configured, the CEMASTER provides
compliance-level testing to IEC 1000-4-X Series
Immunity Standards for:

= JEC 1000-4-2 ESD

= [EC 1000-4-4 EFT

e IEC 1000-4-5 Surge

« JEC 1000-4-8 Power Frequency Magnetic Field
» JEC 1000-4-9 Pulse Magnetic Field

o IEC 1000-4-11 Dips & Interrupis

Coupler/Decoupler

AC Voltage: 50 to 250V rms
AC Current: 16A continuons
BC Veoliage: 0 to 100V

DC Current:
EUT Connectors:

10A continuous

NEMA 5-15, CEE7 (“Schuko™),
or BS 1363 (British Standard)

PoweR REQUIREMENTS

90-250VAC, 50/60H2
LA at 120VAC; 0.5A at 240VAC

input Yoltage:
Input Current:

For additional CEMASTER® literature, call, email or
Jax the KeyTek sales department.

One Lowell Research Center

Lowell, Massachusetis 01852-4345 USA

1 800 753 9835 » Tel: 1 978 275 0800 = Fax: 1 978 275 0850
email: sales@keytek.com

http://www keytek.com

A division of Thermo Voltek, a Thermo Electron company
KeyTek and CEMASTER are registered trademarks and CEWare is a trademark of

Thermo Voltek Corporation, ©Thermo Volek. Specifications are subject to change

without notice. Printed in USA.
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Dips & Interrupts

FEATURES

Provides Dips and Interrupts test
capability to TEC 1000-4-11 for the
CEMASTER® Compliance-Level
Fmmunity Tester.

Provides compliance-level lesting to meet the
requirements of the EMC Directive and obtain the
CE Mark.

Meets all test levels outlined in the Generic Immunity
and Product Family Standards for dip and interrupt
testing.

Configarable with any combination of up to 5
immunity standards in a single tester.

SYSTEM BENEFITS

» Includes built-in transformer for fast, reliable
operation. No external hardware required.

= Built-in, high-speed tap switching allows custom test
routines where high speed switching between levels is
required - not just to 100%.

» Predefined IEC test routines controlled [rom either
software or front panel.

« Windows® 3.1 and 95 based application software
and/or front panel keypad and graphics display.

« Batch IEC test sequences significantly reduce test
throughput times by running entire IEC test sequences
in a single pass.

Pre-programmed TEC £000-4-11 test routines save
programming time and decrease the potential for
humntan error.

Autematic compliance repori generation, using
option CEWure™, provides Dips and Interrupts test
results in g format suitable for archiving CE Mark test
records.

« Light weight, ergonomic design provides maximum
flexibility for operating the CEMASTER from a table
top, floor or withint a 19-inch rack.

» Portable architecture with rugged handles and
oplional transit case enables users o transport the
tester between test departments or fo remote facilities.




Model CM-PQF
OQUTPUT SPECIFICATIONS

AND TOLERANCES

BLECTRICAL MINIMUM SYSTEM REQUIREMENTS
Dips: To 70% and 40% of nominal CM-BASE with CM-SW or CM-FP
Interrupts: 0% short or open

Traunsition Time: 1ps (o 5us into 1000
Inrush Current: >250A at 120V; >500A at 240V

Mintmam Event: 107, 460 - 555usec
{based on 50/60 cycles)

50 to 250V, 50/60Hz
16A continuous

AC Yoltage:
AC Current:

WAVEFORM VERIEICATION

The basic test standards require that the simulator
outpat be verified periodically. For Dip & Interrupt test
sirpulators, 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 times. For verifying the
inrush current, a bridge rectifier, suitably rated 1700pF
capacitor, and appropriate current transformer are
required, Model PQF-QUAL.

Rise and falt times of PQF™
simulator ransitions  _ weam <5% overshost
&

Fa
URdershoo! <B% —oens”

* Inte 10042 foad at 07 & 27¢°

ANAFFORDABLE EMC IMMUNITY

TESTER THAT DOES IT ALL

The CEMASTER? is designed from the ground up to
provide compliance-level 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 1000-4-X Series
Immunity Standards for:

« IEC 1000-4-2 ESD

¢ IEC 1000-4-4 EFT

o JEC 1000-4-5 Surge

« IEC 1000-4-8 Power Frequency Magnetic Field
o IHC 1000-4-9 Pulse Magnetic Field

« [EC 1000-4-11 Dips & Interrupts

AVAILABLE OPTIONS
CM-3PQF:

16 Amp, 3-phase Dip/Interrupt
selector.

External circuit per IEC 106G0-4-11
for testing any PQF generator’s
inrush capability.

PQF-QUAL:

CEMASTER PrLatrorMm (CM-BASE)

RaATINGS AND POWER REQUIREMENTS

Coupler/idecoupier

AC Voltage: 50 to 250V, 50/60Hz
AC Current: 16A continuous

DC Voltage: 0 to 100V

DC Current: 10A coatinuous

EUT Connectors: NEMA 5-15, CEE7(*Schuko™, or
BS 1363 (British Standard)

PoOwWsR REQUIREMENTS

90-250VALC, 50/60Hz
1A at 120VAC; 0.5A at 240VAC

Input Voltage:
Input Carrent:

For additional CEMASTER® litevature, call, emuail or
fax the KeyTek sales department.

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

1 8BGO 753 9835 « Tel: 1 978 275 0800 « Fax: 1 978 2735 0850
email: sales@keytek.com

http:/fwww keytek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek and CEMASTER arc registered trademarks and CEWare and PQF are
trademarks of Thermo Voltek Corporation, ©@Thermo Volek. Specifications are
subject to change witheut potice. Printed in USA.
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Combined EFT and Surge Mains
Coupler/Decouplers

Semi-automatic, three-phase
AC/DC mains coupler/decouplers
Jor EFT and Surge as specified by
TEC 1000-4-4 and IEC 1000-4-5.

FEATURES

+ AL voltages to 433V rms, DC to 100V. « Low cost, standalone design.

= Continuous AC line currents to 32A/phase. « Comprehensive front panel design for easy mode
+ Compatible with KeyTek’s CEMASTER® and selection.,

EMCPro™for Surge and EFT, or any EFT simulator
with user supphied cables.

SYSTEM BENEFITS

» Semi-automatic operation when used with KeyTek’s = Ergonomic design provides maximum flexibility for
CEMASTER or EMCPro simulators reduces the operating from a table top or within a 19-inch rack.
possibility of test sequence errors by prompting the s Portable architecture with rugged handles and

user to make coupling mode selections. optional transit case enables users to transport the unit

* Pre-programmed IEC test routines save time and between departments or remote facilities.
decrease the potential for human error.
+ Automatic compliance report generation, using
option CEWare™, provides three-phase AC/DC line
coupler/decoupier test results in a format suitable for
archiving CE Mark test records.




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

SPECIFICATIONS AND TOLERANCES

ELECTRICAL

PowER REQUIREMENTS

Waveforms:
EFT: 5/50us, per IEC 1000-4-4
Surge: Combination wave:

1.2/50us open-circuif voltage,
8/20us short-circuit current,
per [EC 1000-4-3

Maximum Surge
Veltage & Curreat: 6.6kV, 3.3kA

Maximum EFT

Voltage: 4.4kV

Coupling Modes:
EFT: 1,12, 13, Nor PE
Surge Hi: L1,12,L30orN
Surge Lo: L1, L2, L3, NorPE

CouPLER/DECOUPLERS

AC Voltage: 50 to 250V, 50/60Hz line to
ground, 50 to 433V line to line

AC Current:
CM-3CD-16 16A/phase continuous
CM-3CD-32 32A/phase continuous

BC Current:
CM-3CI»-16: 16A  upto 48V
SA apto 11OV
1.2A apto 220V
0.3A upto 440V

CM-3CD-32:  25A  upto 48V
8A up to 220V
I.2A upto 220V
0.3A upwo 4OV

EUT Mains Output
Connectors: Safety Sockets

Input Voltage: 90-250VAC, 50/60Hz
Input Current: 1A at 120VAC,; 0.5A at 240VAC

PHYSICAL

Height: 18cm (77
Width: 47¢m (18.57)
Depth: S6cm (227)
Weight:

CM-3CID-16  17kg (38 lbs)
CM-3CD-32  24kg (52 lbs)

MINIMUM SYSTEM REQUIREMENTS

CEMASTER, EMCPro or any simulator with EFT test
capability

For additional Pulsed EMI literature, call, email or

Jax the Kevlek sales department.

One Lowell Research Center

Loweli, Massachusetts 01852-4345 USA

1 800 753 6835 « Tel: 1 978 275 0800 » Fax: 1 978 275 0850
email: sales@keytek com

http:/fwww keytek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek and CEMASTER are registered trademarks and EMCPro and CEWare are
trademarks of Thermo Yoltek Corporation. ©@Thermo Voltek. Specifications are
subject to change without notice. Printed in USA.

KPS-757B-11/97




FEATURES

Provides the ability to couple
both the telecom wave and

combination wave per
IEC 1000-4-5.

o Fully compliznt with IEC 1000-4-5 requiremnents
for telecom line coupler/decouplers.

« Permits compliance level testing of telecom lnes
to Generic Immunity and Preduct Famity Standards.

s Built-in aser selectable clamping circuit provides
additional pretection for sensitive and costly aunxiliary
equipment. :

SYSTEM BENEFITS

¢ Built-in muitiple coupling devices, including
resistors for both 1.2/50ps and 10/700us generators,
90V & 300V gas arresters and 0.1uF capacitors.

* Symmetric coupling per IEC 1000-4-5 for
telecommunication lings,

= Data rates to greater than 100kHz
» Comprehensive front panel wiring aids.

» Semi-automatic operation when used with KeyTek
simulators reduces the possibility of test sequence
errors by prompting the user to make the correct
selections.

o Portable architecture enables users to easily trapsport
the unit between test departments or remote facilities.

« Standard CM-TELCD design ensures high speed
fransmission.

= Air core decoupling chokes allow use of DC
signals without problems due to core saturation.




Model CM-TELCD
SPECIFICATIONS AND TOLERBANCES

ELECTRICAL

Mmivum SYSTEM REQUIREMENTS

Waveforms:

Telecom Line Frequency:

Number of Lines:

Maxinpum Surge
Voltage:

Maximum Signal Line
Voltage:

Maximum Signal Lipe
Current:

Designed to couple
1.2/50us combination or
10/700us telecom waves.

To 100kHz without
significant degradation

Up t four lines -
one or two pairs of
balanced Telecom lines

4.4V
200V

1A AC or DC

Clamping: Selectable built-in clamps
of 20V and 225V: external
bias input for other clamp
levels

PHYSICAL

Height: 12.2cm (4.87)

Width: 40.1cm (15.87)

Depth: 40.4cm {15.9™)

Weight: 53.9kg (24.5 1bs.)

EMCPro with PRO-SURGE, PRO-TELECOM or
with any 1EC 1000-4-5 or CCITT Rec. K.17 10/700us
waveform simalator

For additional Pulsed EMI literature, call, email or
fax the KeyTek sales department.

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.com

http://www.keytek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek is a registered trademark and EMCPro is a trademark of Thermo Voltek
Corporation. ©Thermo Voltek. Specifications are subject to change without rotice,
Printed in USA.

KPS-785B-11/97




Platform

A customer configured Immunity

Tester for compliance festing to:

IEC 1000-4-2 ESD

IEC 1000-4-4 EFT

IEC 1006G-4-5 Surge

IEC 1000-4-8 Power Frequency
Magnetic Field

IEC 1000-4-9  Pulse Magnetic Field

IEC 1000-4-11 Dips & Interrupts.

T R

FEATURES

o A cost-effective, compliance-level tester to be used as « Pre-programmed IEC test routines from both
a primary test station, or to augment other test software and front pane! control.
capabilities and stations in large facilities. + Portable, light weight design.

» Customer configurable Immunity Tester provides + Optional transport case.

from one to six immunity tests in a single unit. + Optional 197 rack mount kit

* Windows® 3.1 and 95 based application software
and/or front panel keypad and graphics display.

SYSTEM BENEFITS

*  Low cost, multi-standard test system provides
manufacturers with a single, stand-alone
system solution.

» Light weight, ergonomic design provides maximum
flexibility for operating the CEMASTER from a table
top or within & 19-inch rack.

+ Portable architecture with rugged handles and
optional fransit case enables users to transport the
tester between tesl departments or remote facilities.

»  Automatic compliance report generation, using
option CEWare™, provides test results in a format
suitable for archiving CE Mark test records.

Typical Software Screen Operating under Windows®




Model CM-BASE
SPECIFICATIONS AND TOLERANCES

AVAILABLE OPTIONS

CEMASTER ImMunNITY TEST LEVELS

IEC 1000-4-2 500V - 8.8k'V Air Discharge
500V - 4.4kV Contact Mode

1IEC 1000-4-4 250V - 2.5kV; 1- 100kHz

IEC 1000-4-5 250V - 2.5kV; 1254 - 1L.25kA

IEC 1000-4-8 0.5 - 4A/m AC TI-Field

TEC 1000-4-9 50 - 800A/m Pulse Field

IEC 1000-4-11 100, 70, 40 and 0% short or
open; inrush >250A @ 120V, and

>500A @ 240V

RATINGS AND POWER REQUIREMENTS

Coupiler/Decoupler

AC Voltage: 50 to 250V, 50/60Hz
AC Current: 16A continuous

B¢ Voltage: 0 to 100V

DC Current: 10A continuous

EUT Connectors: NEMA 5-15, CEE7 (“Schuko™),
or BS 1363 (British Standard)

POWER REQUIREMENTS

Input Voltage: 90-250VAC, 50/60Hz
input Current: 1A at 120VAC; 0.5A at 240VAC
PrysicaL

Height: 17.8cm (77}

Width: 47cm (18.57)

Depth: 56cm (227

Weight: 29kg (64 Ibs.)
ENVIRONMENTAL

Operating Limits

Temperature: 15-40°C

Humidity: 10 - 75%, non-condensing
Altitude: 8000 feet max.

Storage Limits

Temperature: 0-60°C

Humidity: 10 - 90%, non-condensing
Altitude: 8000 feet max.

MINIMUM SYSTEM REQUIREMENTS

CM-BASE with CM-SW or
CM-FP and at least one immunity test capability

IMmuNITY TEST CAPABILITIES

CM-ESD: Electrostatic Discharge (IEC 1000-4-2)
CM-EFT: Electrical Fast Transient (JEC 1000-4-4)
CM-SURGE:  Surge (IEC 1000-4-5)

CM-HPWR:

Power Frequency Magnetic Field
(1IEC 1000-4-8)

CM-HPULSE: Pulse Magnetic Field (IEC 1000-4-9)
CM-PQFK: Dips and Interrupts (IEC 1000-4-11)

CONTROL FUNCTIONS

CM-SW:

Windows® based application software
(CEWare™} provides the ability to

run any sequence of predefined IEC
routines or user defined immunity tests.
User must purchase either CM-SW,
CM-FP or both.

Front Panel keypad and graphics
display for manual operation or
automatic control using predefined
IEC routines. User must purchase
gither CM-SW, CM-FP or both.

Combines both software (CM-SW) and
froat panel (CM-FF) control functions.

CML-FP:

CM-SW/FP:

OTHER
CM-BRMK: 19” Rack Mount Kit
CM-CASE: Trangportation case for the

CEMASTER and accessories

For additional CEMASTER® literature, call, email or
fax the Keviek sales department.

One Lowell Research Center

Lowell, Massachusetts 01852-4345 USA

1 8OG 753 9835 « Tel: 1 978 275 0800 » Fax: 1 978 275 0850
email: sales @keytek.com

http:/fwww . keytek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek and CEMASTER are registered trademarks and CEWare s a trademark of
Thermo Voliek Corporation, @Thermo Voltek. Specifications are subject to change
without notice. Printed in USA,

KPS-653C-11/97




Electrical Fast Transient

Provides Electrical Fast

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

FEATURES

s Provides compliance-level testing to meet the = Includes built-in single phase mains coupler/
requirements of the EMC Directive and obtain the decoupler for EUT’s to 16A AC and to 10A DC.
CE Mark. '

* Predefined IEC test routines from both software
* Exceeds the maximum test levels outlined in the and front panel control,

Generic Immunity and Product Family Standards. « Windows® 3.1 and 95 based application software

e Configurable with any combination of 5 additional and/or front panet keypad and graphics display.
immunity test standards in a single tester.

SYSTEM BENEFITS

= Batch IEC test sequences significantly reduce test *  Light weight, ergonomic design provides maximum
throughput times by running entire IEC test sequences flexibility for operating the CEMASTER from a table
in a single pass. top, floor or within a [9-inch rack.

¢ Pre-programmed IEC 1060-4-4 test reutines save « Portable architecture with rugged handles and
time and decrease the potential for human error. optional transit case enables users to transport the

» Automatic compliance report generation, using tester between test departments or to remote facilities.

option CEWare™, provides EFT test results in a
format suitable for archiving CE Mark test records.




Model CM-EFT

OQUTPUT SPECIFICATIONS “\) by
AND TOLERANCES AVAILABLE OPTIONS - :
ELECTRICAL CM-3CD-16/32:7 16 or 32 Amp, 3-phase EFT and SurLe /
Peak Voltage: 250V to 2.5kV,; 1V resolution, \‘y_(,oupier/decoupier S
+10% accuracy CM-CCL: Capacitive Coupling Clamp for
. coupling EFT transients to data lines
Waveform: Sns/50ns impulse in accordance with IEC 1000-4-4.
per IEC 1000-4-4
Burst Period:  300ms e oG |
. - Em ‘ »am
Burst Duratien:  15ms@ 1-5kHz, iy - e e i Tas
0.75ms @ > 5kHz et |y,
Frequency: 1 - 100kHz in .5kHz steps, h et
+10% accuracy GRP <t o Em ;
1 \\{ »0.6m Hesting to metal
- on GRP
WAVEFORM VERIFICATION Si:‘sz‘m Ez:nsé?;: E;:’ior ' = insures Max Signas to EUT
EUT end of clamp ** Stabilizes Stra),f C 6f Clamp
The basic test standards require that the simulator output e T Helps Frotect Aux. Equip.
be verified periodically. For EFT, a high voltage 50 ohm - . , ,
load is required, and the measurement must be made CM-CCLC: lnteriocked Capacmve Couplu:‘tg Clamp
using an oscilloscope with at least 400MHz bandwidth, Cover and cables to be used with
Model CM-CCL for increased safety,
MINIMUM SYSTEM REQUIREMENTS EFT-ATTN: External EFT attenuator for

CM-BASE with CM-SW or CM-FP

AN AFFORDABLE EMC IMMUNITY
TESTER THAT DOES IT ALL

The CEMASTER® is designed from the ground up to
provide compliance-level testing to the standards
manufacturers must meet in order {o 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 1000-4-X Series
Immunity Standards for:

s [EC 1000-4-2 ESD "

« IEC 1000-4-4 BEFT

« [EC 1000-4-5 Surge _
» IEC 1000-4-8 Power Frequency Magnetic Field .
= IEC 1000-4-9 Pulse Magnetic Field '

s IEC 1000-4-11 Dips & Interrupts

oscilloscope monitoring of EFT
pulses up to 4.4kV, 50 and 2K ohm
input impedances. (Requires
CM-EFT capability).

CEMASTER PLaTFORM (CM-BASE)

RATINGS AND POWER REQUIREMENTS

Coupler/Decoupler

AC Voltage:
AC Carrent:
DC Voltage:
DC Carrent:

30 to 230V, 50/60TEz
16A continuous

O to 100V

10A continuous

EUT Connectors: NEMA 3-15, CEE7 (“Schuko™) or

BS 1363 (British Standard)

Power Requirements

Input Voltage:
Input Current:

90-250VAC, 50/60Hz
IA at 120VAC; 0.5A at 240VAC

For additional CEMASTER? literature, call, email or
fax the KevIek sales department.

One Lowell Research Center

Eowell, Massach

1 800 753 9835 »

usetts 01852-4345 USA

Tel: 1 978 275 0800 » Fax: 1 978 275 0850

email: sales@keyiek.com
http://www keytek.com

A division of Thermo Voltek, a Thermo Electron company

KeyTek and CEMASTER are registered trademarks and CEWare is a trademark of
Thermo Voltek Corporation, ©Thermo Voltek, Specifications are subject to change
without notice. Printed in USA. KPS-1078-11/97










