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How to measure
exposure to

electromagnetic
Fields?

Accurately measuring |
the electromagnetic

fields (EMF) is essential HDW TD MEHSURE EXPDSURE
to confirm that exposure TO ELECTROMAGNETIC FIELDS

levels comply with
the regulatory limits

established in each ~= xposure to electromagnetic fields is generally measured using a
country, and I:.hu.s ensure === probe and areceiver (Volt meter or power meter). An electromagnetic
the safety of individuals b field probe is an «antenna» that has been optimized to measure

exposed, whether
members of the general
public or workers.

exposure to electromagnetic fields. There are two types of probes used
for measuring exposure to electromagnetic fields: "broadband" probes and
"frequency selective" probes. A broadband probe is generally composed of a set
of diodes and dipoles. Each diode is connected directly between the two poles
of a dipole. Using this type of probe, the voltage proportional to the field level is
measured. The quality of this type of probe will therefore depend on its ability

to provide the same voltage for the same field and regardless of the
frequency (frequency is of course within the usage bandwidth) of
the field to be measured. These "broadband" probes provide Rccurate,
information on the level of exposure, but do not indicate the Reliable,
frequency of the field to which the user is exposed. They are most-
ly used in warning products (personal protection monitor - PPM)
or for a quick measurement of compliance when measured levels
remain low. This type of probe is defined by its isotropy, its
bandwidth, its sensitivity, its measurement dynamic, its frequency flatness
and its linearity. The second type of probe, depending on its receiver
topology, provides information regarding the frequency and the amplitude of
the measured field, as well as information on the level. They are incorporated
into more refined compliance or information measuring products. They are
defined by their isotropy, their bandwidth, and their antenna gain or factor, the
dynamic, sensitivity and linearity in this case are dependent on the receiver
topology used with a given probe.
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PERSONAL PROTECTION FROM EMF,
EVEN AT 5G FREQUENCIES

ccupational safety for those exposed to higher levels of EMF during their

working day has long been a major consideration for sectors such as

telecommunications, defense and aerospace. Even more so since the
mainstream introduction of 5G bandwidths.

Protecting those working with microwaves, radar frequencies and 5G mm
waves with PPM which is reliable, convenient and effective is vital in satisfying
occupational safety requirements of these industries. From persons responsible
for the installation and maintenance of antenna, to broadcast, PMR and mobile
phone operators or those visiting sites for regulatory purposes, fully tested PPM
must be issued and the user trained in its use to ensure complete safety in the
workplace. To solve this complex monitoring challenge, and to accommodate the
now common 5G frequencies, MVG has introduced to market the EME Guard XS
40 GHz; an EMF monitoring device to alert and protect workers near antennas.

EME Guard
XS 40 GHz

JrCcn‘ltirluaus, accurate, personal protection

Worn with a wrist strap, lanyard or arm strap, the EME Guard XS 40 GHz offers
substantial frequency coverage from 1 MHz up to 40 GHz and continually
monitors Electromagnetic Fields, using isotropic tri-axis E-field sensors, no
matter how the device is orientated for wear. The EMF level is displayed by a clear
color scale on the front of the device. Featuring seven LED lights which climb
from green to red according to RF exposure, the EME Guard XS 40 GHz beeps
audibly at key points along the scale to alert workers to the increasing dangers
of their environment. By alerting device wearers with audible sounds to attract
attention, workers can check the visual display and perform the relevant risk
assessments in accordance with company and industry legislation for working
standards. The display scale has been designed in a way that helps workers to
decide in split seconds how much longer they can safely continue working in that
area, or whether immediate evacuation is required.

HOW TO

MERASURE EXPOSURE
TO ELECTROMAGNETIC
FIELOS

The isotropy characterizes the ability of the
field measuring probe to always provide
the same response to a given field level,
regardless of the direction of arrival of this
field or its polarizations. It is a parameter
required by most of the current measure-
ment standards. There is no single naturally
isotropic antenna: for electromagnetic field
probes, this isotropy is thus obtained by
combining the radiation pattern of three
elementary antennas (dipole or monopole)
appropriately placed with respect to each
other.

The performance of an electromagnetic
field measurement probe vary according to
the frequency of the field to be measured.
They are thus defined to be used over a
limited frequency range, known as the usage
bandwidth.

The sensitivity of an electromagnetic field
measurement probe or system is the
minimum level of the field that can be
measured with this tool.

The dynamic range of an electromagnetic
field measurement probe or system is the
difference between the maximum and
minimum field that can be measured with this
tool. It is generally expressed in dB.

This parameter characterizes the quality
of a broadband probe. It represents the
variations of the measured E-field at a fixed
frequency, when the level of the E-field is
varied over the dynamic range of the probe.




Jrl:lutornatic compliance with standards

MVG has intentionally designed the EME Guard XS 40 GHz LED and audible
beep alert system to be simple to read and easy to interpret, so that workers
can operate in a standards-compliant way. Alarm thresholds can be adjusted
at the MVG factory to suit the geographical location of any workforce and the
permissible limits set by each associated governing body. By tailoring devices
in this way, workers can perform their duties in a way which is automatically
compliant with EU Directive 2013/35/UE, ICNIRP 2020, FCC 96-326, or Safety
Code 6 2015, without having to interpret EMF readings in the field in accordance
with their own standards. This reduces the risk of human error, making operation
safer, and any potential evacuation or leak detection faster.

+|_eak detection and personal

protection in one device

By removing the EME Guard XS 40 GHz from your preferred wearable position,
it can be used as a handheld leak detection device when checking specific areas
for leaks, such as around an equipment room or coax cables, plus along the
single point ground area and out to the antenna side. Having fast access to a leak
detection device improves occupational safety on site, empowering workers to
react to potential hazards in a more efficient fashion.
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Simple maintenance, maximum performance

The EME Guard XS 40 GHz has an automatic
integrated self-test function which activates
every time the device is switched on, autono-
mously checking the functionality of the LED
lights and audible sounds for any potential
faults. The device requires two 1.5V Size N Alk-
aline batteries, which deliver >1000 hours (50
days) of performance if no alarm is triggered.
Maintaining optimal performance in accor-
dance with occupational safety guidelines, each EME Guard XS 40 GHz requires
verification every two years.

This parameter characterizes the
quality of a broadband probe. It re-
presents the variationsin the levels
measured, with fixed frequency and-
making the level of the field mea-
sured over the probe’s measuring

Wherever there is electricity

(voltage or current),

there is an electromagnetic field
(EMF). All types of wireless
transmissions (radio/TV broadcasting,
voice/data wireless communication)
use electromagnetic fields.

The generated field propagates

in the form of waves and is all around us
even if we cannot see or hear it.

The electromagnetic field has two
components: the Electric E Field

and Magnetic H Field, and they are
proportional to each other in far field
measurement.
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Antenna gain (respectively of an electromagnetic field measuring probe) characterizes its ability
to emit (respectively receive) in a specified direction. It is generally expressed in dBi, taking
as a reference an isotropic antenna, meaning a fictitious antenna that radiates uniformly in all
directions. The gain of this antenna is thus 1, or 0 dBi (dBi for decibel-isotropic). The role of an
electromagnetic field probe is to transform the received electromagnetic field level into RF power.
The antenna factor is defined as the ratio of the electromagnetic field captured by this antenna to
range vary. the voltage measured at the antenna terminals.

The antenna factor (expressed in dB) is linked to its gain by the following equation:

In this equation, F is the frequency in MHz, and G is the gain in dBi. The power
received by an antenna capturing an electromagnetic field can easily be found

using the following formula:

In this equation, Pr is expressed in dBm, E in V/m and the antenna factor in dB.
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More from the EME Guard fFamily

The EME Guard XS

provides accurate measurement
with tri-axis sensors and

it monitors the frequency bands
from 80 MHz to 6 GHz.

The EME Guard Plus
is designed to continuously
monitor and record EMF

For other highly specific personal exposure near antennas.
monitoring and protection, Itis lighter than
the EME Guard family the previous model,
offers a range of highly accurate making it easier for

d d workers to wear on the job.
and easy to use products. The longer battery life and

extended memory capacity
enable more measurements
to be recorded.

The EME Guard XS Radar

has been specifically designed to alert workers
of their safety parameters when working close
to radar transmitters. It measures from 80 MHz
up to 30 GHz and it allows to detect short
pulsed signals.

FOR MORE INFORMATION

Discover MVG Download MVG
RF Safety Solution RF Safety Overview

For more information:
www.mvg-world.com/rfsafety

Contact us:
www.mvg-world.com/en/contact R




