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Product Safety Information

Definition of Safety-related materials

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

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

Cautions and Warnings

-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

Thermo Electron Corporation KeyTek EMCPro PLUS System
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Product Safety

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

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

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

e Heed Warnings -- Adhere to all warnings on the instrument and in the operating
instructions.
e Follow Instructions -- Follow all operating and use instructions.

o Water and Moisture -- Do not use the instrument near water.

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

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

e 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.

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

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

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

e 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 PLUS.

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

Thermo Electron Corporation KeyTek EMCPro PLUS System 1



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

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

e Object and Liquid 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.
e Fails to perform the intended function.

e Has been subject to prolonged storage under unfavorable conditions.

e Has been subjected to severe transport stresses.

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

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

o 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.

e Sitting or Climbing -- Do not sit or climb upon the instrument or use it as a step or ladder.

Thermo Electron Corporation KeyTek EMCPro PLUS System 2



Surge Testing Guidelines

s DO NOT WORK ALONE.

o 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.

e 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.

e 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.

e 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 Thermo equipment and
to the equipment under test, and that the AC branch circuit is capable of supplying the
current.

e 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.

e The ground (protective earth), neutral and phase lines of the AC supply to the Thermo
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).

e Never surge an AC mains line other than through the EUT output connector and the
EMCPro PLUS internal filter or via a CM-3CD, three-phase coupler.

e Use only equipment which is designed to be safe for the test being performed.
e Do not test in a potentially explosive atmosphere (e.g. where there are gas fumes).

e Never use equipment that is operating in a strange manner, or that shows clear indication
of abuse.

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

I 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 Lo 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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e 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

Safety Concerns During Surge Testing

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

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

e 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.

e Never leave a procedure or a test setup unattended.

e 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.

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

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

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

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

e 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 PLUS must be kept within the specified environmental limits of the operating
requirements. This includes not using it 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 PLUS 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 PLUS is an advanced EMC immunity test system developed by Thermo in
response to manufacturers’ demands for a mid-range, low cost, multi-capability test system. The
EMCPro PLUS is casily configured to meet today’s immunity standards required for CE
Marking and compliance requirements. In addition, EMCPro PLUS capabilities go well
beyond the required test levels for the CE Mark.

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

IEC 1000-4-2 ESD UL 864
IEC 1000-4-4 ERT ANSI/IEEE C62.41
[EC 1000-4-5 Combination and Telecom EN 50082-1
Wave Surge EN-50082-2
[EC 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 PLUS via Thermo’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 PLUS 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 Thermo to their current EMCPro
PLUS.

One System, One Vendor, One Solution.

The EMCPro PLUS 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 PLUS Assembly

The EMCPro PLUS requires two people for unpacking. Check the packaging materials and
follow any special unpacking instructions shipped with your unit. The EMCPro PLUS
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 PLUS is returned for calibration or service.

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

EMCPro PLUS.

Computer Assembly
If 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 PLUS 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 PLUS 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 PLUS has two AC Mains cordsets which plug into the rear of the unit. One,
the Systems Power input, powers the circuitry of the EMCPro PLUS. 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 PLUS.

The FiberCom option connects the EMCPro PLUS to an external computer running the
EMCPro PLUS 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
PLUS 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 de)rivcs 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 PLUS 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.

L2 L1
L1 I
I PE
L2 I
S PE
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 [Thermo part #02-701-695-00 (USA) and 62-050-415-00
(European)].
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AUX IN Connector to PQF

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

L1 . AUX L1 OUT, N, and PE
ouT O 0 IN These connections are provided to the user,

for connection of an external transformer or
Variable-transformer, which may be used

0 N to derive an AUX IN voltage.

AUX IN

The AUX IN connection is wired into the
o 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:

e 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.

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

e 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.

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

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

o 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 PLUS -- 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 PLUS front panel outlets, and disables the ESD head.

A spare interlock connector is provided in the accessories kit for the EMCPro PLUS. 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, 20mA, logic level signal. Do not connect the
interlock to a power source.

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

Route the interlock cable away from the EUT output and the EUT.

DO NOT connect the interlock within the EUT, or to circuitry tied to the EUT.

DO NOT use a momentary switch to control the interlock. It is latched, internally, but a
momentary switch may not be open long enough to activate the latch.

e o o o

Stop Test Input Connector

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

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 PLUS.

CAUTION

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

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 PLUS

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 PLUS 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 PLUS and either end of the cable clamp, the EMCPro
PLUS 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.

1I/0 and Telecommunication Cables

The Combination Surge wave and Ring wave can be connected to /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 PLUS (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 PLUS (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 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 PLUS (labeled 1.2/50)
and the white and gray safety sockets of the CM-3CD. The EFT cable is connected between the
HN-coax connector of the EMCPro PLUS and the HN-coax connector of the CM-3CD.

CAUTIONS

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

Damage to the EMCPro PLUS may result!

Disconnect the surge cable from both units when not testing.

Magnetic Coil Connections

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

Other Cables
The EMCPro PLUS 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 PLUS 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 PLUS, EUT power inlet can accept input voltages from 50 - 240 Vac, 50/60
Hz.

HOWEVER, the rating of the EMCPro PLUS 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 in a failure being masked.

Acceptable power sources include:

e 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 PLUS with Ground-Fault Interrupters (GFI)

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

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

* 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 PLUS. The isolation transformer should be rated for at least 1920V A for 120VAC
mains, or 3840VA for 220/240VAC mains. The transformer should be wired as diagrammed
below.

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

L1 L1

AC MAINS ' l CEMASTER
L2 L2
-

Proper Connection of an Isolation Transformer

Note

A solid-state regulated line source such as an un-interruptable
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 PLUS systems are intended for operation in a laboratory environment protected
from excess dust, humidity, and temperature.

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

e 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 PLUS 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 PLUS 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.

= 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 airflow. The system must be mounted on a level surface.

For EFT testing the EMCPro PLUS should be mounted on the floor, on the ground
reference plane. For other testing, the EMCPro PLUS 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 PLUS contains orientation-sensitive components, and will only perform
Surge testing when operated in a horizontal position; for accurate, repeatable results the
EMCPro PLUS should be levet, and should be used in a location free from vibration.
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Special Considerations for EFT Testing

NOTE

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

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 spacing 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
0.01 inch, which must be bonded to building Protective Earth (PE) ground. In addition, the
cabinet of the EMCPro PLUS must be directly tied to the ground reference plane. Provision for
a mounting bracket is made on the rear and bottom of the EMCPro PLUS and the bracket and
screws are provided.

Grounding Bracket

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

&
N
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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 PLUS 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.

Mhstance
05m >5m
e, ADIE €1 % e 15
s SRR o [
‘ *, “1 ’[ AUX
. Equipment
1 %
{ J : ! ?‘ Distance
g 1} )0 sm
EMCPRO GRP

Ground Reference Plane

Use of the Capacitive Cable Coupler for EFT Testing

The EMCPro PLUS contains orientation-sensitive components, and will only perform EFT
testing when operated in a horizontal position; for accurate, repeatable results the EMCPro
PLUS 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
room.

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 nr’, the exact size depending on
the dimensions of the EUT; the ground plane shall extend beyond the EUT by at least 0.5 m on
all sides. The ground plane shall be sheet copper or aluminum of 0.25-mm minimum thickness,
or 0.65-mm minimum thickness if another metal is used.

For ESD testing, the EMCPro PLUS need not be connected to the ground plane.
The EUT shall be positioned at least 1 m from walls and any metallic structures.

For tabletop 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 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 minimum thickness if another metal is used.

For Magnetic Field testing, the EMCPro PLUS 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 objects.
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Introduction

The features of the EMCPro PLUS are broken into five, major groups: the System
Interconnections, the Equipment-Under-Test Connections, the Monitoring and Control
Connections, the Rear-Panel Auxiliary Connections, and the User Interface.
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EMCPro PLUS System Interconnections -- ESD and Computer Interface

FIBERCOM On the left, bottom side of the EMCPro
PLUS front panel are connectors for the

Q FiberCom serial port, the ESD test probe,
Q and the power switch for the EMCPro
= PLUS. Note that both connectors are

SYSTEM PCWER  polarized. On the FiberCom connector
the small tab on the connector faces
right. On the ESD probe connector, align
the flat of the connector plug with the flat
of the front panel opening. Do not force
the connectors.
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Connection to the Equipment Under Test

EFT SAFETY
OUTPUT INTERLOCK
P

,ﬁ\\ \,?.‘ /"'\"
(O me
A ) b=
'\__F_,f/

HCOIL = 1.2/50us
*RING OUTPUT

o
©

YOLTAGE
PRESENT

A O A

10/700 us
OUTPUT

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 PLUS front panel outlets, and
disables the ESD head.

The Safety socket outputs at the right center
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 Voltage Present LED is lit when the AC
Mains outlet is energized or when high voltage
is present.

The other safety socket outputs, next to the
display, 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.
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Interlock Connector

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; i.e. if the
EUT power switch is ON when the
EMCPro PLUS 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 testing.

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

e The interlock operates from an internal, 45V, 20mA, logic level signal. Do not connect

the interlock to a power source.

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.

e DO NOT use a momentary switch to control the interlock. A momentary switch may not
be open long enough for the EMCPro PLUS firmware to latch the interlock event.
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Monitoring and Control Connections

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

Stop Test Input Connector

A coax connector is provided on the front panel to allow remote interruption of an EMCPro
PLUS test. When the coax center connector is shorted to shield the EMCPro PLUS 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 PLUS 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 PLUS.

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 PLUS.

Vmon IMon
Operating Mode Vmon Source Vmeon Scale IMon Source IMon-Scale
Surge, PMF Surge Out 1V /7 1000V Surge Oul 1V /200A
Main Menu
PQF, PFMF, EUT Mains Out 1V /7 100V EUT Mains Oul 1V / 200A
ESD
EFT No output No output 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 chms.

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

The typical accuracy of all outputs 1s + 10%.

Voltage and current monitors are internal to the EMCPro PLUS: 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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