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NBM: Do Narda broadband meters measure the RMS value?
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Most of the high frequency limit values in national and international standards are expressed
as RMS or root mean square values. However, there is no indication on the Narda
broadband meters in the NBM family about the type of rectifier that is used by the NBM.

Technical Note 012 “Measuring RMS field strength values” sheds light on this matter.

Technical Note 012

Measuring RMS Field Strength

Demonstrating adherence to limit values using the
NBM wideband measuring sets

Numerous national and international safety standards and directives
have been published for protection from non-ionizing radiation. These
define permissible limit values. Measuring the frequency-dependent
reference values specified in the standards provides proof that the limits
are not exceeded. These reference values are given as RMS (root mean
square) values, 5o they represent the equivalent average value of the
signal power level. The RMS value for a sine wave signal is equal to the
peak value divided by V2 (figure 1). The RMS value is used because it
represents the relevant influence quantity for the thermal effects of
electromagnetic radiation. IEC 60050-101 also uses the ters "effective
value™ or “quadratic value” instead of RMS; all these terms have the
‘same meaning.

RMS result display

Measured field strengths should always be taken as being RMS values
unless otherwise stated. This is comparable to any multi-meter that
displays the RMS value of an AC voltage, without specifically displaying
“RMS" (figure 2). The NBM field meter. too, aiways registers the RMS
values with its wideband probes, regardiess of the result type seting
(Actual, Maximum, Minimum, Average or Maximum Average). The probe
‘and basic unit are therefore calibrated for RMS values.

How this works in the NBM
The RMS detector in the NBM is formed by the probe, which in
‘conjunction with the basic unit produces an overall integration time of
‘about 300 ms. The probe itself delivers a DC voltage proportionl to the
square of the field strength, but which also still contains some residual
fipple. This residual ripple is smoothed by integration in the basic nit:
the signal is then digitized and displayed as the RMS value. This
method applies both to diode-based probes and to thermocouple
probes. The nonlinearities that inherently occur in diode probes at
increasing amplitudes are compensated by the basic unit for each probe
individually. To do this, the basic unit reads the linearity data out from
the memory module integrated into the probe (figure 3). This method
ensures that the highest possible accuracy is achieved for large and
‘small signal levels alike.
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Figure 1: RMS value of a sine wave field strength
signal versus time.
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Figure 2: Results are always displayed on the
NRM as RMS values just ike 8 multi-meter
regardiess of the result type setting

Figure 3: A small memory chip in the NEM probe
probe data
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Multi tone signals
f the measured field comprises several different frequency components
at high levels (multi tone signal), the true RMS value is always
measured using a thermocouple probe. If & diode-based probe is used,
the signal level should be within the “True RMS” range specified in the
data sheet. Extremely high result accuracy is achieved even with multi
tone signals within this specified range.

Averaging the RMS values

In most of the standards, demonstrating compliance with exposure limit
values for frequencies above 100 kHz generally involves an average
measurement over a 6 minute period. The RMS field strength values
recorded during the measwrement inferval have to be averaged
quadratically. The 6 minute interval is based on the absorption
characteristics of human tissue, which shows a similar time constant.
However, other averaging times are specified in some standards. The
NBM allows you to set the averaging time in the range 4 seconds to 30
minutes. The NBM uses a floating average to enable standard-compliant
measurements to be performed over longer time periods. This uses a

i (figure 4). in which result

always replaced by the latest value. The highest average value
occurring during @ long term measurement can be conveniently
displayed on the NBM using the “Maximum Average” result type. This
important function s not provided by any other wideband device.

Summary:
RMS detectors (as used in the NBM) are predominantly used for
wideband measurement of high frequancy electric or magnetic fields in
order to demonsirate compliance with the exposure fimit values in the
standards. Quadratic averaging should also be applied 1o long term
measurement of RMS values, preferentially in the form of a floating
average value. The display of the measurement results is calibrated for
RMS values.

Nards Safety Tost Sclutions GmbH  Narda Safety Test Solutions

Via Rimiri 22
72750 Phiingen, Germany
Phone +49 71217 20

Narda Safoty Test Solutions S1.  Narda Safoty Test Solutions GmbH

20142 Waiano, sty
Prone +390258188 1

narda /A

Safety Test Solutions

RMS averaging interval

%

O yme/ moutes
Figure 4: Formation of the floating average fild
strength value using & continuous result memory
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Want to keep up with the latest news? Check regularly for further updates at Narda here.

Software updates, data sheets, operating manuals, and videos:
Available now for you to download from our website:

» SignalShark:
- New SignalShark Firmware Version 1.7.5.0 is now available for download from our
website.
- New SignalShark System Update Package OS 2.1.0 - FW 1.7.5 Dual Core is
available.
- New SignalShark System Update Package OS 2.1.0 - FW 1.7.5 Quad Core now
downloadable.

> AMB-8059:
- Latest PC Software Update Version 1.54 is available for download.
- There is a new EMF GPS Logger PC Software Version 1.12 (AMB8059/00 Car
Mounting Kit option).
- New Application Notes
“New innovative power management allows maximum usage of battery capacity for
optimal operation time”
and
“RF electromagnetic field levels extensive geographical monitoring in 5G scenarios:
dynamic and standard measurements comparison”
available for you to download from the Narda website.

» AMS-8061:
- Latest PC Software Update Version 1.38 now on the Narda website.

» AMB-8059 und AMS-8061:
- Updated Version 1.8 of the NardaAMInstaller Area Monitor PC Software
configuration assistant available.

> EHP:
- New Version 2.13 EHP-50 TS now available
- New Version 2.07 EHP-200 TS now available

Videos:
The application videos for our products are found on our YouTube channel here.

Instrument demonstrations:
Are you interested in a demonstration of a Narda product? Contact your Narda sales partner
and ask about availability.
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https://www.narda-sts.com/en/servicesupport/software-updates-and-firmware/ehp/pd/pdfs/22478/eID/
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Seminars and webinars:

« The seminar “Exposure measurements on radio transmitting equipment using the
SRM-3006“ is aimed at beginners, more experienced, and professional users in the
field of selective measurement. The next seminar will be held on 2" — 4" May, 2022.
Register quickly and secure one of the coveted places.

You can also ask our sales partners about custom seminar dates.

New: Regular live webinars for you:

< Wednesday 6" April 2022: Finding Interference in Mobile Cellular Networks with
Narda SignalShark (followed by Q+A)
Contents: Did you know...
... how EASY and QUICK it is to find interference with the Narda SignalShark?
... how sophisticated vehicle based radio direction finding can be?
... how the SignalShark can pass on its localization result to a navigation app that will
take you to the interferer?

< Wednesday 11" May 2022: 5G in a nutshell; Part 5
(followed by Q+A)
Contents: If there were still unanswered questions from parts 1 — 4, today there is
lots more new facts and, above all, solutions. Which is why we would like to bring you
up to speed with the latest in code selective measurements for 5G mobile radio
systems.

% Wednesday 8" June 2022: EMF Area Monitoring
(followed by Q+A)
Contents: It's better to check than to trust. Narda not only invented permanent 24/7
monitoring of environmental pollution by electromagnetic fields, it is also the world
leader in area monitoring technology. This live webinar provides an introduction to
this technology and answers your current questions.

All seminars will be held in English.

The latest webinars and registration are here.
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