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Some of the sources of interference come from communication emissions. A conductor 
can act as an antenna, for this the length of said conductor has to be an integral multiple 
of the half‐wavelength
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Electromagnetic fields can introduce noisy signals in conductors and cause malfunction 
of other electronic systems
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Some of the types of disturbances that we can find in the AC grid

15



16



Semiconductor commutations also generate high‐frequency oscillations that are 
conducted and radiated by cables
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Voltage or current variations are the two key aspects in the generation of 
electromagnetic noise.
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In this example, a PWM control of the speed of a DC motor is observed. The generated 
harmonic content reaches very high frequency values
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We can also find sources of electromagnetic noise of natural origin
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Power converters are very widespread elements that incorporate components capable 
of generating electric and magnetic fields varying at high frequency and can 
thereforebecome a source of electromagnetic noise
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The emission test shows the electromagnetic field
that the equipment under test (EUT) generates. This
emission cannot exceed the limit line imposed by the
regulation
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The equipment necessary to carry out the emission
test are: the receiver, the antenna and a place free of
environmental noise so as not to contaminate the
measurement

35



This type of tests are carried out in shielded
chambers
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This type of chambers are not usually used to
perform radiated emission measurements and do
not appear in the regulations in this regard.
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The image shows a full anechoic chamber and the
equipment under test. This type of chamber has the
walls, the roof and the floor completely covered by
ferrites and absorbents. Reflections that can
influence the measure are thus avoided. Only the
direct emission of the equipment under test will be
measured.

In semi‐anechoic chambers the floor is a metal plate
connected to the ground. This type of chambers
allows reflection on the ground and therefore the
measurement is affected by said reflections. It is the
chamber defined by the regulations
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Distances inside the chamber are defined by the
regulations.
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The Antenna Factor (FA) is the parameter that allows
to know the electromagnetic field that the antenna
receives from the voltage signal that it provides.
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To determine the existing electromagnetic field, we
must take into account the antenna factor and the
attenuation introduced by the rest of the elements
of the system: cables, pre‐amplifier, etc.
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Near field probes allow you to identify the
components that are electromagnetically noisier
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To carry out a conducted emission test, the receiver
and a Line Impedance Stabilization Network (LISN)
are needed. Normally a limiter is incorporated that
attenuates the signal (typically by 10dB)
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The LISN is formed by passive elements and aims to
guarantee an impedance of 50 ohms throughout all
the bandwidth considered.
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The low‐frequency current harmonics test is defined
for several types of devices. Depending on the type,
the maximum achievable value changes.
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Immunity tests are intended to verify the correct
functioning of equipment when subjected to
electromagnetic disturbances (conducted or
emmitted)
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The results of the test are classified according to the
aptitude criteria: A, B, C, D. The standard defines
what criteria must be met depending on the type of
circuit being tested (medical, industrial, safety, etc.).
For example, a safety system must maintain its
correct functioning during the test, therefore it must
comply with criterion A
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In this test, equipment is radiated with a carrier
modulated 80% in amplitude with a 1‐kHz wave. The
bandwidth to analyze goes from 80MHz to 1GHz
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The modulated wave with which the equipment is
radiated can be easily demodulated by the presence
of a diode and parasitic capacitances that can lead to
a peak detector
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To carry out the calibration of the test, field probes
such as the one in the photo are used. The probe is
placed in the position occupied by the EUT and the
calibration process is started by radiating the probe,
which sends the information of the field amplitude
to the control system in order to increase the
radiation until the one specified by the standard is
reached. This process is done for each frequency
considered.
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In this test, a specified current is injected through
the antenna to obtain the magnetic field defined in
the regulation
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There are several tests that cause transient
disturbances, both radiated and conducted, in the
equipment,

66



This test injects in the cables (supply lines,
communication, etc.) a carrier that varies from
150kHz to 30MHz modulated in amplitude 80% with
a modulator of 1kHz.
The injection of the noise signal is achieved through
a decoupling / coupling network. The decoupling /
coupling network contains a coupling capacitor and a
coil in series with the conductors that acts as a filter
to prevent the noise signal from reaching other
equipment connected to the same conductors
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This type of tests are destructive if the equipment
under test does not incorporate a device such as
avaristor or transil. Several over‐voltages are applied
whose duration and number is defined by the
standard. The amplitude of the overvoltage is
defined through 4 levels plus a special one.
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The use of capacitive clamps facilitates the
interconnection of equipment and the application of
surges regardless of the type of cable used.
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The surge test simulates the burst test but with
different amplitudes and times in the download. In
this case it is a single pulse applied, although the
procedure is identical.
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This test evaluates the correct functioning of the
equipment during short interruptions or voltage
dips. Normally the capacities present in the power
supplies provide enough energy to maintain the
correct operation during the test.
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