
f a product has the CE marking on it, it 

guarantees the free passage of those 

goods throughout the member states of 

the European community. The term CE itself 

conies from the French phrase Conformité 

Europeene that means literally 

European Conformity. A CE 

mark on a product 

means that the 

product has 

satisfied the 

directives (tests) 

that apply to it. As 

far as electronic 

goods go it is the 

EMC Directive. EMC 

meaning 

electromagnetic 

compatibility. 

This directive applies to all goods 

placed on the EU market and products taken 

into service. 

It applies to the first time a product is 

made available for distribution or used in 

the European market. The product can be 

manufactured in the EU for release into the 

European market or it can be produced 

outside the EU intended for release into the 
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European market. In 

either case the product 

needs to comply with 

the directive. 

For equipment that is 

taken into service, it 

means that a 

manufacturer who 

imports or 

manufactures a product 

for his or her own use 

which is not 

commercially available. 

This could be a custom 

made one-off piece of equipment, but it still 

needs to comply just the same. 

It is the responsibility of the manufacturer 

to ensure that their products comply with 

the directive. A manufacturer can ensure 

compliance in two ways. 

1. The simplest way a manufacturer can 

ensure compliance is through self-
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certification. This can be done through 

sending the product to be tested to an EMC 

test house or by in-house testing if the 

manufacturer has such a facility and tested 

to the relevant standards for the product in 

question. Due to the potentially high cost of 

having such a facility many small to medium 

enterprises cannot afford the outlay for such 

a test facility and so they tend to send to a 

test house. 

2. The alternative is to produce what is 

called a technical construction file. This file 

needs to be kept at hand for inspection by 

the bodies responsible for policing the 

directive. The technical construction file 

should contain design procedures aimed at 

reducing potential electromagnetic 

interference. It should also include any test 

results that are carried out by a competent 

body. A competent body is a test house that 

has been accredited by the United Kingdom 

Accreditation Service (UKAS). This method 
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of compliance came into force in January 

1996 and should be used if there is no way 

of testing by the first method. 

Once compliance has been shown then a 

declaration of conformity can be issued. This 

must contain a description of the product 

and reference to route of conformity and 

tests carried out. It's a signature to bind the 

manufacturer. Once this has been done then 

the CE mark can be placed on the product, 

placed in the operating instructions, on the 

guarantee certificate or on the packaging. 

5. Failure to assist an enforcement officer 

(obstruction). 

6. Anyone pretending to be an enforcement 

officer. 

7. Failure to retain full documentation. 

The penalties for these offences are. 
For offences 2,3 and 6 they carry, on 

conviction, an imprisonment for up to 3 

months and/or a fine up to a level 5 fine of 

£5000. 

For offences 1,4,5 and 7 they carry a fine 

IVIARKIN 
The enforcement of the EMC Directive is 

down to the enforcement authorities. They 

have powers to procure test purchases, 

powers for search, seizure of apparatus or 

documentation. They can issue prohibition 

and suspension notices. It is up to each 

member state of the EU to enforce the 

Directive. 

In the United Kingdom the enforcement 

authorities are the weights and measures 

authorities but in practice the trading 

standards enforce the regulations. In 

Northern Ireland it is the Department of 

Economic Development. 

There are bodies for enforcement for 

specific apparatus. 

The CAA is responsible for wireless 

telegraphy apparatus and the Director 

General of Electricity supply for electricity 

meters. 

The directive requires that each member 

state takes appropriate steps to ensure that 

only goods that are compliant are either 

taken into service or placed on the EU 

market, therefore, there are measures like 

fines and penalties in place for breaches of 

the directive. 

Breaches fall into these catagories. 
1. Knowingly supplying or taking into service 

relevant apparatus breaching the 

directive. 

2. Contravention of a prohibition or 

suspension notice. 

3. Provision of false or misleading 

information in the required 

documentation. 

4. Knowingly affixing the CE marking or an 

inscription that may be confused with the 

CE marking, to non-compliant apparatus 

and or issuing a false declaration of 

conformity, 

up to level 5, a fine of £5000. 

Where someone is convicted of offences 1 

or 4 then the court may decide to order that 

remedial action be made by the person 

committing the offence in order for the 

equipment to become compliant. This has to 

be done within a specific time period as 

decided by the court. This time period can 

be extended by the order of the court. 

An enforcement authority can under the 

regulation call for the forfeiture of any 

equipment found to be in breach of the 

directive, a forfeit of some or all of the 

equipment in question. The courts will only 

grant a forfeiture order if it is satisfied that 

the equipment does not satisfy the 

protection requirements of the directive. 

Forfeited equipment will either be destroyed, 

disposed of for reconditioning or disposed of 

for scrap as directed by the court. 

There is the defence of due diligence. If a 

manufacturer can show that he has taken all 

necessary steps to obtain compliance and 

can show that he could not do any more 

then this is defence of due diligence and 

they may not be convicted. 

It is left to each member state of the EU 

to police the directive. The level to which 

this is done can vary from country to 

country in the EU. The trading standards are 

responsible for policing the directive in the 

United Kingdom and the cost of this has to 
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be taken out of the trading standards 

existing budget. It is therefore not heavily 

enforced. They are however obliged to 

investigate if they receive a complaint about 

a product that does not comply or is 

suspected not to comply. Some countries 

within the EU enforce the directive a lot 

more vigorously than in the United Kingdom. 

Germany, for example, brings quite a lot of 

cases to court every year. 

As most manufacturers do not have 

necessary expertise and test facilities to 

produce the required documentation to 

support any claim that the manufacturer 

makes against any of his products. The 

responsibility to show compliance still falls 

on the manufacturer and they will most 

definitely incur costs in doing so. 

Next Month: find out the difference between 
pre-compliance and compliance... 
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Your wide to

IN PART 2 OF CE MARKING,
GARETH BRADLEY LOOKS AT

THE DIFFERENCES AND
EFFECTS CREATED BY
PRE -COMPLIANCE OR

COMPLIANCE.

he question that needs to be asked is: If

compliance testing can prove your

product and place the CE marking on

your product, why precompliance testing?

The answer is simple.
Precompliance testing can be done during the

development stage of the project. It is a

quick look at your products EMC performance

during the prototype stage. This is to get an

idea of how well the product will perform in a

full compliance test. Although the pre

compliance test does not adhere so strictly to

the standards it should be done in a

meaningful way. The idea behind it is to

bring down the level of uncertainty. It is no

good testing in such a way that the level of

uncertainty is so high that any measurements

obtained are so out that they give no real

indication that the product will pass a full

compliance test. In extreme cases the

measurements taken might lead you into

believing that the product will pass when in

reality it will fail.

If precompliance testing is not done and

the product is sent for compliance testing,

when the product goes into production, there

is no guarantee that the product will pass or

fail. If it passes then you are lucky, if on the

other hand the product fails it can cause huge

problems depending on the product and the

nature of the failure. What can be done to

solve the problem? There are a few things

that can be done, but these will unavoidably

add cost to your product and delay the time

involved in getting your product to market.

Things like adding shielding, conductive

paint and filters, all these can all contribute

towards reduction of your EMC problem but

used as a cure rather than a preventative

measure , they can add to your product cost,

time to market and it can become a

nightmare for production. In drastic situations

it may be necessary to take the product back

to the drawing board and start the design

over again. This will most certainly add extra

unwanted time and expense. It is far better to

incorporate these into the design stage and

have them accounted for in the initial costing

should your product need them.

Pre -compliance can help solve this

problem, it can find EMC propels early on

in the prototype stage where the problems
are easier, cheaper and quicker to fix. Pre -

compliance testing is quicker and cheaper

to have done. Some companies even set up

there own pre -compliance facility because

pre -compliance test equipment does not

have to be as accurate as full compliance

and therefore a lot cheaper which brings it
into the said companies budget. Also pre -

compliance can provide useful test data

which can help you pinpoint potential
problems of where the product would fail in

full compliance testing. This data can be
used for reference for any future projects

and help predict the EMC characteristics of

your design. As the tests involved in pre -

compliance are not as strict as full

compliance the time taken to test is a lot
shorter. For instance for emissions for full
compliance, testing would require all four
sides testing for maximum emissions (6

sides if the product can be hand held and

has no orientation for use) whereas in pre -

compliance an educated decision can be

made as to which side will give maximum

emissions and test the product just on that

one side, once again saving time and

money and a big disappointment when the

company realises that the product in

question which is now all ready for
production and shipping out to the market
place fails the test. This product can not go

out until the EMC propels are addressed

and sent back for further full compliance
testing, therefore it makes sense to use

pre -compliance.

More and more companies are going over

to in-house pre -compliance, the cost is more

affordable for some companies. Some of the

issues to be considered when thinking about

an in-house pre -compliance test facility are

does the amount of testing that you will be

doing warrant it compared to shipping out

to a outside test house for your testing to be

done. How long would the equipment take

to pay for itself compared to the amount

you will save from doing the testing in-
house, Also each pre -compliance will be

different, your new in-house pre -compliance

test facility might vary in test results when

compared to a known test house. It is a

good idea to try and get your results as

close to a known good test house as

possible thus bringing your degree of

uncertainty down. One way of doing this is

to send a product for testing at a recognised

test house and then doing tests in your own

pre -compliance facility and seeing just how

close the results are.

The equipment needed for pre -compliance

will vary depending on what it is you want to

test. The physical size of your product will

define what set up to use. If your product is

fairly small then there are set-ups available

where to do RF immunity testing normally

requires a large screened room, others would

only require a small screened cell. There are

companies that deal with pre -compliance

equipment. They have different solutions

depending on your products . It is a good

idea to shop around to find the most suitable

place for your particular product.

Useful links
www.laolaceinstruments.com

Advice on:

Self test and certifying.

Pre -compliance

Product Design

Product testing

www,m1-electronics.co.uk/emctest.htm

Pre -compliance testing

www.compliance-club.com

EMC compliance journal

Useful information.

Guide to EMC directive and standards.
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you've got a new product and you want it

to pass, preferably first time. What can

you do? Firstly it is a lot easier quicker

and cheaper to ensure that EMC is thought

about during the design stage of the product.

PCB layout design is important, a PCB that

has had no consideration to EMC can contribute

to EMC problems.

Increasing the width of power supply

tracks on the PCB can help reduce the

common impedance values which will help

reduce EMC problems.

Minimising the loop area formed by the

power tracks and the ground tracks will also

help. This is done by keeping supply and

return tracks close together. This will reduce

pick up from external magnetic fields and

reduce radiation from the board itself. See fig

1 for example of good layout and bad layout.

If your product is multi layered then use of

separate power supply planes and ground

planes can significantly reduce the common
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Figure 1. Poor circuit layout lieu. Improved circuit layout Wight).
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of a separate distribution bus for power

supplies will allow the routing of other signals

to be simplified.

Also having return paths for signal tracks

and also minimising the loop area that can be

Loop formed by
interconnection

Improved layout with interconnections

Figure 2 Effect of signal connections ,left. Supply grid reduces signs! le:p areas inghP.

impedance values. If your PCB is only single

side or double sided then the use of power

planes and even a single ground plane may

be impossible. In these cases the use of low

impedance buses to reduce supply line

impedance. These are available from various

suppliers. They consist of two metal strips

separated by a thin insulating layer with PCB

pins for mounting and power take off. These

provide a low impedance supply and the use

formed by these signal tracks will help reduce

EMC problems. See Figure 2 for examples.

The use of slower devices in the logic

family can also help. The speed of the rise

and fall times of devices contribute to the

overall EMC performance of the product. The

slower the rise and fall time of the devices

the less they will contribute to the EMC

performance. The functionality of the product

may limit the choice on which logic family is

used.

For particularly sensitive circuits which are

used on the same PCB as power logic or

power circuits such as signal conditioning

circuits and a -d converters. The common or

ground connections for each supply should be

connected together at one point (if needed at

all),If the common or ground connections are

made at more than one point then this can

cause problems. It can cause return current

to flow along the small signal common track

and create common impedance coupling

which is not wanted. See fig 3 for examples.

The most common and basic way of

helping towards reducing the EMC problems

is the use of decoupling capacitors across Vcc

and ground.

Capacitive coupling can be a big problem

as far as EMC performance goes.

If you have any two conductors in

proximity this will cause a capacitive coupling

effect. This does not just apply to any PCB

tracks in proximity but also applies to any

components with metal cases that are nearby

the source(heatsinks and mounting hardware

etc).Any change applied to the potential of

the source conductor or PCB track will cause

current flow in the victim conductor which

will result in a change in the potential of the

victim conductor. Reduction of capacitive

coupling can be achieved in several ways.

1: You can increase the distance between the

source and the victim. This will reduce the

actual coupling capacitance.
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coupled loops. This can be avoided with the

following techniques.

et,evsi

ZG2

V
LAMP

ZG1
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The wrong way to do it

et,eivS1

co
ZG2

Zc,3

This is how it should be done

1

Link supplysupply returns at only one
point (if necessary). Preferably
at system ground point

Figure 3. Use of separate power supplies to minimise coupling between circuits.

.ten

2: Use of a ground

plane.

3: The use of an earthed

screen between the

source and the victim

to prevent the electric

field produced by the

source from reaching

the victim. The screen

must be made of

conductive material

and must also be

properly earthed.

4: Use of guard

conducters to reduce

the coupling effect.
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Figure 4. Effects of increasing number of holes.

When designing the PCB careful layout of

the components on the PCB is a good

measure against capacitive coupling. Do not

run sensitive analogue circuits next to high

power or switching circuits.

Inductive coupling is when a magnetic field

exists around circuit carrying current, any

change in the current flow produces a

proportional change in the magnetic field and

this change can induce currents in other

nearby circuits. The most common source are

ones that large are rapidly changing currents

are present. Switching

regulators, high speed

logic circuits with fast

rise and fall times,

power switching

circuits, and power

amplifiers are all

examples.

This inductive

coupling on PCB is

usually due to long

parallel tracks or

running them in closely

-20

-30

1: Increasing the distance between the tracks

to reduce mutual inductance.

2: The use of an earthed screen between the

circuits.

3: Using a ground plane near the cause of the

coupling. Eddy currents induced in the

plane cancel out some of the magnetic

field.

Any tracks that run near power tracks that

cross the power track at right angles are not

effected by this it is only parallel runs that

are effected.

Overall emissions from the product can he

reduced and even nullified by the use of

metal cases.

A completely closed box will offer good

protection against emissions. For every hole

that is placed in the case this will reduce the

effectiveness of the shielding. The shielding

effectiveness will vary depending on the size

and amount of the holes. See fig 4 for

examples. It is better to have separate holes

than combine any of the holes. The amount

of fastenings and type of fastening can make

a difference, the more secure they are the

better the protection. Where any cables leave

and enter the case, the position of these

cables in relation of the Case can also make a

difference to the overall EMC performance.

See Figure 5.

There are companies that specialise in

providing solutions to minimise EMC

emissions. These products include caskets to

go on any lid or any part of the case that

detaches. There is also paints available to

coat the inside of the case. These paints can

offer quite good protection.

Useful links
1.www.soravtech.co.uk

2.www.aoolicoat.com

3.www.lairdtech.com
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Figure 5. Comparison of varying entry point for cable penetration-
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