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The Current Status of EC-92

WHAT IS EC-92?

Twelve European countries (soon
to be nineteen) have united to
form a single common market
called the European Community
(EC). The EC is unique in its
ability to adopt laws which are
binding on all EC member coun-
tries, individuals and companies.
These new laws apply to EMC,
safety and marketing require-
- ments, and are referred to as EC-
92. Now, all products that meet
the EC-92 requirements can dis-
play the CE mark, which indi-
cates conformity and allows these
products to be sold in any of the
twelve member countries. Cur-
rently, the list of EC member coun-
tries includes Belgium, Denmark,
France, Germany, Greece, Ireland,
Italy, Luxembourg, the Netherlands,
Portugal, Spain and the United

Kingdom.
Achieving the free movement of

goods:is the goal behind the cre-

ation of a single European mar-
ket. Previously, all European
Community countries had indi-
viduallaws on product safety and

these different laws created tech- .

nical barriers totrade. The estab-
lishment of the single entity is
expected to enhance the importance
of the European market, facilitate
sales growth and reduce costs.

This EC-92 approach has led to
directives written in general terms
(community laws) which spell out
the essential requirements; the
electromagnetic compatibility di-
rective is one such directive. The
directives must be met before
-products may be sold anywhere

in the community. European .

-standards fill in the details of the

directives and are the way for
businesses to satisfy these es-
sential requirements.
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Based on the EC Directive 89/
336/EEC, the European Eco-
nomic Community (EEC} had in-
tended to begin imposing various
requirements on products being
imported into member counlrles on
January 1, 1992,

However, a transition period has
- been implemented from January

1, 1992 toJanuary 1, 1996. Dur-
ing this period, manufacturers

.canfollow eitherthe new EC rules

or continue to meet the require-
ments of each individual country
as they have in the past. Manu-

facturers and importers will not

be required to meet the EC re-
quirementsuntilJanuary 1, 1996.

" This will allow for a more orderly

transition and all the specifica-
tions will be better understood by
the time they are required by law.

Many U.S., European and Japa-
nese companies are working on
meetingthe EC requirements, and
many are displaying the CE mark
already. This mark allows them
unrestricted movement of their
products throughout the Euro-
pean Community today. Compa-
nies displaying the CE mark may
also have a marketing advantage
since the purchaser may perceive
the CE mark to indicate quality,
and absence of the mark may be
perceived as alack of quality. This

quality issue can have a major
negative marketing impact for
those that donotdisplay themark.

Withthenew EC directives, manu-
facturers of electronic products
will be required to meet a wide
range of product safety, RF emis-
sion and immunity (susceptibil-
ity) requirements. Most U.S.
manufacturers are familiar with
some type of emission regula-
tions, such as FCC Part 15, but
immunity will be introduced to
them for the first time by the EC
Directive. Table 1 outlines the
new EMC requirements. Manu-
facturers can expecttoreduce the
risk of noncompliance if they de-
sign their product keeping the
requirements in mind.

Of course, all companies who
develop new products will even-
tually need to meet the EC re-
quirements. EC requirements
should be taken into account
during the design of the product
and preliminary tests should be
performed during development.

MEETING THE

EC REQUIREMENT
Manufacturers of many products
can-choose to meet the require-
ments through a declaration of
conformity on their own or by
using a competent body. To self-
declare conformity, the manufac-
turer must meet all the require-
ments of the directive, including
EMC and safety regulations, and
must issue a self-declaration
statement to the importer who
then keeps it on file. The manu-
facturer also puts the CE mark
with the introduction date on the
product. Some manufacturers
will opt against this alternative.
They believe that self-declaration
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THE CURRENT STATUS OF EC-92 . . . Continued

risks losing the public's confi-
dence in the product.

The manufacturer's second alter-
native istomeet the requirements
through a declaration of confor-
mity through a competent body.
In this case, all the work is either
done by the competent body or
witnessed and/orreviewed by the
notified body. When this proce-
dure is used, credibility is gained
forthe manufacturer, sinceamark
containing the identification of
~ the competent body along with
the normal CE letters and date of
compliance canbe displayed. This
‘method allows a manufacturer to
enter the European market with:
¢ the assurance that the declara-
tion will not be challenged in
the marketplace.

e the additional image of quality
added to the product with a
recognized mark.

» apossibility of reducing some of
the liability of the manufacturer.
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FIGURE 1. The CE Mark.

o credibility, giving the importer
confidence that they are import-
ing a product which has been
certified to meet the requirements.

Certain products require that the
declaration of conformity be ob-
tained through a notified body.
Telecom products (connected to
phone lines), radio transmitters,
and some medical devices are ex-
pected to require this procedure.

The CE mark (Figure 1) is re-
served exclusively toindicate con-
formity to all directives in effect at
the time. The mark indicates that
the product complies with the
basic requirements and that the
manufacturer (importer) or third
party has carried out the relevant
assessment.

Although usually affixed to the
product, specific directives may
allow the CE marktobe affixed on
the packaging orthe accompany-
ing documentation. The mark is
accompanied by figures showing
the year in which the mark was

first affixed and, where appropri-

ate, the distinctive letters of the

-approved body that issued the EC
.type examination certificate.

' GENERIC, PRODUCT FAMILY

AND PRODUCT SPECIFIC

- STANDARDS

Products which emit or are sensi-

Emissions (whichever of the following
is appropriate)
Information technology equipmen
Hand tools :
Industrial scientific & medical

Emissions (appliances, possibly in the

Will vary with product type

ESD
Radiated susceptiblility
Fast transient

Immunity (possibly in. the future or for
product specific standards)

Surge
. Conducted

future or for product specific standards)

Immunity (All are expectedto be required.)

TABLE 1. Outline of EC Requirements.
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tive to electromagnetic distur-
bances may be subject to one or
more categories of standards.

Basic standards are standards
which give the general basis for the
specifying requirements and de-
scribe how to perform tests for
specific applications. They are
phenomena oriented. Examples
include CISPR 22 and IEC 801-1,
801-2, 801-3, and 801-4, which
have been given EN numbers. Ba-
sic standards are not used to de-
terminelevels or applicability; they
specify how to perform the test.

Generic standards specify gen-
eral requirements, levels and test
requirements for all kinds of
equipment located in a given envi-
ronment. Examples are EN50081-
1, EN50081-2, prEN50082-1, and
prEN50082-2.

Product family and product spe-
cific standards are the third cat-
egory. Each committee respon-
sible for a product emitting or
sensitive to electromagnetic dis-
turbances may specify appropri-

" ate EMC standards on the basis

of the basic and generic stan-
dards. Examples include direc-
tives which have already been
written for telecom products,
medical devices and pacemakers.
EN55022 is considered to be a
product emission standard for ITE
and EDP. When a product family
or product specific standard ex-
ists, it' takes precedence over a
generic standard. The committee
is expected to use the generic
requirement except when they can
show cause. Then additional re-
quirements can be added.

RF EMISSION
REQUIREMENTS

CISPR 22 (EN55022) describes
the emission requirements for °
products covered under the ge-
neric standard EN50081-1 aswell
as those classified as Information
Technology Equipment (ITE) and
Electronic Data Processing (EDP)
(Table 2). Thisis electronic equip-
ment which generally has a clock
signal of 9 kHz or greater. The
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requirements are broken into ra-
diated and conducted using Class
Aand Class B. Thelevels (fornon-
ITE/EDP equipment) are deter-
mined by the generic or product
standard, not the basic standard.

Some Nordic countries have
adopted CISPR 22 "Limit B" as

. ‘mandatory requirements. CISPR
22 has been in effect in Germany

since December 1991, ‘but the
Germans have also added some
of their old low frequency na-
tional deviations to the new law.

Information Technology Equip-
ment (ITE) is equipment designed
for the purpose of:

* receiving data from an external
source (such as a data input
nne or via a keyboard).

e performing some processing
functions on the received data
{such as computation, data
transformation or recording, fil-
ing, sorting, storage, transfer of
data).

« providing data output either to
other equipment or by the re-
production of data or images.

Note: This definition includes elec-
trical/electronic equipment or sys-
tems which predominantly gener-
ate a multiplicity of periodic bi-
nary pulsed electrical/electronic
waveforms and are designed to
perform data processing functions
such as word processing, elec-

tronic computation, data trans-

formation, recording, filing, sort-
ing, storage, retrieval and transfer,
and reproduction of data as images.

CISPR 14 (EN55014) is for equip-
ment not intentionally generat-
ing RF, such as brush motors and
50 Hz speed controls, etc. CISPR
14 requires conducted and radi-
ated emissions to be performed.

CISPR 11 (EN55011) defines lim-
its for radiated and conducted
emissions from industrial, scien-
tific and medical equipment. At
present this is intended to be
equipment other than that cov-

ered in CISPR 22 and 14. CISPR
11 consists of two groups. Group
I generates and uses RF .inter-
nally and is basically CISPR 22
type equipment. Group II gener-
ates RF internally and uses this
energy both internally and exter-
nally. The high level RF signals
emitted must fall in the ISM fre-
quency range. These ISM fre-
quencies do not have limits on
their emission levels but other
frequencies are covered by limits.
The levels are the same as CISPR
22 except for the ISM frequencies.
There is also a low frequency ra-
diated testfor Class IIgroup equip-

" ment which is not part of CISPR 22.

IEC 555-2&3 (EN60555-2&3) cov-
ers harmonic and voltage fluc-
tuations on the ac power leads
caused by household appliances
and similar electrical equipment.
Limits of harmonic currents are

. given in Table 3. This test is not

required for non-appliance equip-
ment at this time, but is expected
to apply eventually. Anyone de-
veloping a new concept switching

30-230 MHz
230-1000 MHz

Enclosure

- 0.15-0.5 MHz
limits decrease
linearly with
log frequency.

30 dBuV/m at 10 m
37 dBuVv/m at 10 m

66-56 dBuV quasi peak
56-46 dBuV average

EN 55022
Class B

Class B

5-30 MHz

60 dBuV quasi peak
50 dBuV average

EN 55022

See Note 1.
The statistical
evaluation in
-the basic .
standard applies.

EN 55022

EN 55022 The statistical
evaluation in
the basic

standard applies.

Note 1:  Applicable only for apparatus oontaining processing devices, e.g., microprocessors, operating at frequencies greater than 9 KHz.
Note 2.  Applicable to apparatus covered within the scope of EN 60555-2/3. Limits for apparatus not currently covered by EN 60555-2/3 are under

consideration.

TABLE 2. EN50081-1 Generic Emission Standard.
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* Typical spatial scan at
selected frequency.
Red = high emissions;
blue = low emissions.

Spectral scan identifies

key frequencies for
further study.

Catch emissions problems at
board level, where compliance
fixes are least costly.

Now you can quickly get a color
image of the electromagnetic

performance of your printed-circuit
board or subassembly before final
compliance testing. Spatial and
spectral displays generated by the
EMSCAN PCB emissions scanner
show you which frequencies and
which areas of the board under test
are guilty. These scans are stored
for later comparison after design
alterations, to check whether offend-
ing emissions are now down to
acceptable levels.

Just plug your receiver or spec-
trum analyzer, and your computer
with IEEE-488 interface, into the
EMSCAN scanner, and a matrix of
1280 H-field probes maps the area
of your test board (up to 9" x 12") for
high, medium, and low-emissions
spots within the 10-to-750-MHz
frequency range. Or you can see a
spectral display showing the overall
condition of the board across the
spectrum. You may then choose a

()7 Resenen

frequenéy of particular interest for
intensive spatial examination.
After the development stage,

you can use EMSCAN as a quality-

control tool, checking completed
boards against a “good” scan before
they go into assembly. This is the
point where production compliance
becomes virtually assured.

The software operates under
“Windows” to make early diagnosis

" easy, even for those who are new to
- compliance testing. It can run on

several PCs and workstations, and
is readily ported to other environ-
ments for analysis.

You should learn all about this

qualitative and quantitative measure

of emissions for use during product
development—where design correc-
tions are least costly. To start, call
toll-free (1-800-933-8181) to speak
with an applications engineer and
arrange to see a demonstration in
your office or plant.

160 School House Road
Souderton, PA 18964-9990 USA
215-723-8181 ¢ Fax 215-723-5688

For engineering assistance, sales, and service throughout Europe, call
EMYV ¢ Munich, 89-612-8054 * London, 908-566-556 * Paris, 1-64-61-63-29
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power supply should considerIEC

.5bb-2.

TEST UNIT CONFIGURATION

Emissions tests should be set up

in accordance with the following

guidelines.

¢ The emissions should be maxi-
mized consistent with the typi-

_cal applications by varying the

configuration of the test sample.

* Interface cables should be con-
nected tothe available interface
ports of the test unit.

¢ The effect of varying the posi-

tion of the cables should be
investigated tofind the configu-
ration that produces maximum
emission.

 Interconnecting cables should be
of the type and length specified in
the individual equipment require-
ments. Ifthelength canbevaried,
the length should be selected to
produce maximum emission.

* If shielded or special cables are
used duringthe tests to achieve
compliance, then a note should
be included in the instruction
manual advising of the need to
use such cables.

s Forsystems, one of each type of
unit that can possibly be in-
cluded in the system configura-
tion should be included in the
test unit.

s In the case of test units which
functionally interact with other
ITE, including any ITE that is
dependent on a host unit for its
power interface, either the ac-
tual interfacing ITE or simula-
tors may be used to provide repre-
sentative operating conditions,
provided the effects of the simula-
tor can be isolated or identified.
It is important that any simula-
tor or actual interfacing ITE
properly represent the electri-
cal, and in some cases the me-
chanical characteristics of the
interfacing ITE. This is espe-
cially true of the RF signals and
impedances.

e The test unit situation relative
to the ground plane shall be
equivalent to that occurring in
use, 1.e., floor-standing equip-
ment is placed on a ground
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plane, and portable equipment

isplaced on a nonmetallic table.

The power and signal cables shall
be oriented with respect to the
ground plane in amanner equiva-
lent to actual use.

IMMUNITY REQUIREMENTS
New for many companies will be
the EC requirements to show that
. their equipment is not subject to
susceptibility, Here the EC has
developed susceptibility (called
immunity) standards to demon-
strate that the equipment is not
susceptible to radiated and con-
ducted energy external to the de-
vice under test. These require-
ments are called out in the Generic
Immunity Standards EN50082-1
and 2, and for the most part follow
the IEC 801 series.

The equipment which is subject to

the EN 50082-1 standards until

product specific standards are

developed includes:

.« commercialradioand TV trans-
mission equipment.

¢ domestic radio and TV receivers.

» mobile radio and commercial
radio-telephone equipment.

» information technology equip-
ment.

» medical and scientific apparatus.

» domestic appliances and house-
hold electronic equipment.

 educational electronic equipment.

» aeronautical and marine radio
apparatus.

¢ telecommunications networks
and apparatus.

e lights and fluorescent lamps.

* electronic equipment for mea-
surement and control.

» transportvehicles, except those
with Priority 1.

= utility power equipment.

* high voltage, 1000 VAC,
1500 VDC.

* low voltage.

PERFORMANCE CRITERIA
The performance criteria is called
out inthe generic or product stan-
dard but at no time should appa-
ratus become dangerous or un-
safe as a result of the application
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HARMONIC
ORDER

MAXIMUM PERMISSIBLE
HARMONIC CURRENT
(AMPERES)

8<n<40

1.14
0.77
0.40
0.33
0.21
0.15 - 15/n

1.08
. 0.43
0.30
0.23 - 8Mm

TABLE 3. Limits of Harmonic Currents.

General Introduction

Electrostatic Discharge Requirements
5 ns rise time 30 ns pulse width

@ 8 kV air required

15 kV air and

Radiated Electromagnetic Field
27-500 MHz @ 3 V/m
- 27 MHz-1000 MHz @ 10

Electrical Fast Transient Requirements
5 ns rise time 50 ns pulse width

@ 1 kV, 5 kHz required

4 kV, 2.5 kHz recommended

kV direct recommended

uired
/m recommended

TABLE 4. EN50082-1 Genenc Immunity Requirements Recommendations.

of the tests defined in this stan-
dard. A functional description
and a definition of performance
criteria, during or as a conse-
quence of the EMC testing, shall
be provided by the manufacturer
and noted in the test report. Im-
munity tests are given in Table 4.

CONCLUSION
The adoption of EC-92 EMC stan-

dards will ultimately affect the

way electronics companies de-
sign, manufacture and market
theirproducts. Organizationsthat
plan to compete in the world
marketplace must become famil-
iar with the technical require-

‘ments and re-evaluate their Eu-

ropean marketing programs.

Author's note: This article is a
summary of the paper "EC
Thoughts and Comments.” For
the complete paper, call the au-
thor at 708-699-9060.
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