e

A narda

Safety Test Solutions
an () Communications Company

CERTIFICATE OF CALIBRATION

Certificato di taratura

Narda Safety Test Solutions S.r.I.
Sales & Support: Via Leonardo da Vinci 21/23
20090 Segrate (M)

Tel.: +39 02 2699871 Fax: +39 02 26998700
Manufacturing Plant: Via Benessea, 29/B
17035 Cisano sul Neva (SV)

Tel.: +39 0182 58641 Fax: +39 02 586400

Number 50707
Numero
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Model
Modello
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Calibration procedure
Procedura di taratura

Date(s) of measurements
Data(e) delle misure

Result of calibration
Risultato della taratura

Selective Area Monitor
100 kHz + 6000 MHz

Narda S.T.S. / PMM

AMS-8061 / EHA-2B-01

000WX50807 / 000WX50707

Internal procedure
PTP 09-65

16.09.2015

Measurements results
within specifications

This calibration certificate documents the traceability to
national/international standards, which realise the physical units
of measurements according to the International System of Units
(8SI). Verification of traceability is guaranteed by mentioning used
equipment included in the measurement chain. This equipment
includes reference standard directly traceable to (inter)national
standard (accuracy rating A) and working standard calibrated by
the calibration laboratory of Narda Safety Test Solutions
(accuracy rating B) by means of reference standard A or by
other calibration laboratory.

The measurement uncertainties stated in this document are
estimated at the level of twice the standard deviation
(corresponding, in the case of normal distribution, to a
confidence level of about 95%). The uncertainties are calculated
in conformity to the ISO Guide (Guide to the expression of
uncertainty in measurement). The metrological confirmation
system for the measuring equipment used is in compliance with
1SO 10012-1. The applied quality system is certified to UNI EN
1SO 9001.

Questo certificato di taratura documenta la tracciabilita a
campioni primari nazionali o internazionali i quali realizzano la
riferibilita alle unita fisiche del Sistema Internazionale delle
Unita (SI). La verifica della tracciabilita & garantita elencando
gli strumenti presenti nella catena di misura.La catena di
riferibilita metrologica fa riferimento a campioni di prima linea
direttamente riferiti a standard (inter)nazionali (classe A), di
seconda linea, tarati nel laboratorio metrologico della Narda
Safety Test Solutions con riferibilita ai campioni di prima linea
oppure tarati da Enti esterni accreditati (classe B).

Le incertezze di misura dichiarate in questo documento sono
espresse come due volte lo scarto tipo (corrispondente, nel
caso di distribuzione normale, a un livello di confidenza di
circa 95%). Le incertezze di misura sono calcolate in
riferimento alla guida ISO. La conferma metrologica della
strumentazione usata ¢ conforme alla ISO 10012-1. 1l sistema
di qualita ¢ certificato ISO 9001.

COMPANY WITH QUALITY MANAGEMENT
SYSTEM CERTIFIED BY DNV
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Date of issue
Data di emissione

22.09.2015

Measure operator

Operatore misure
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Person responsible
Responsabile

This calibration certificate may not be reproduced other than in full. Calibration certificate without signature are not valid. The user is recommended
to have the obiect recalibrated at appropriate intervals.
La riproduzione del presente documento € ammessa in copia conforme integrale. Il certificato non & valido in assenza di firma. All'utente dello strumento &
raccomandata la ricalibrazione nell'appropriato intervallo ditempo.
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The calibration was carried out at an ambient temperature of (23 + 3)°C and at a relative humidity of (50 + 10)%.

Calibration method

Calibration equipment

and traceability

Uncertainty of
measurements

ID Number

CMR 143
CMR 146
CMR 246
CMR 245
CMR 211
CMR 212
CMR 210
PMM 334
PMM 335
CMR 253
PMM 391
PMM 407

The calibration of field strength monitors involves the generation of a calculable
linearly polarised electromagnetic field, approximating to a plane wave, into
which the probes or sensor are placed. At lower frequencies (untii 300 MHz), the
standard field is created in a transverse electromagnetic (TEM) transmission
cell. Open ended guide (OEG) and standard gain octave horn antennas are
used to generate the field at higher frequencies (from 423 MHz to 40 GHz)
inside a microwave anechoic chamber.

The probe was positioned with the axis of probe stem perpendicular to both the
electric field and the direction of propagation (physical minor axis alignment).

For each measurement, the input power was adjusted so that the field strength
was set to a specified reading on the monitor. The actual field strength, at the
plane of reference of the probe was then determined and the correction factor
calculated using the following definition.

Actual field strength
Correction factor =

Indicated field strength

Note: The term "field strength" refers to the r.m.s. value of the electric or magnetic wave amplitude.

The equipment used for this calibration are traceable to the reference listed
below (accuracy rating A) and the traceability of them is guaranteed by ISO 9001
Narda Safety Test Solutions internal procedure.

Standard Equipment Model Trace
R.F. power Power Sensor HP8484A UKAS
Power Sensor HP8482A UKAS
Frequency Rubidium Oscillator R&S XSRM INRIM
GPS Control System ESAT GPS100 INRIM
DC Voltage DC Voltage Standard YOKOGAWA 2552 SIT
DC Current Current Unit Standard YOKOGAWA 2561 SIT
AC Voltage and Current AC Voltage Current YOKOGAWA 2558 SIT

Calibration Kit HP 85032B - Male SIT

HP 85032B -Female SIT

Attenuation & Return Loss

Pulse (Rise Time) Impulse Generator HP 54720D NPL/NIST
Resistor Multimeter HP 34401A SIT
Inductor and Capacitor LCR meter HP 4263A SIT

The statement of uncertainty (see first page) does not make any implication or
include any estimation as to the long term staibity of the calibrated monitor. The
expanded uncertainties are given below.

12 % for frequencies up to 300 MHz
17 % for frequencies from 300 MHz to 6 GHz
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Results

. The below three-axis antenna factor data is permanently stored in the antenna memory
The AMS RF unit uses this data to correct the read values.

Three- Axis Antenna factor

Frequency Antenna factor
(MHz) (dB)
0.1 65.52
0.3 65.08
0.5 64.90
1.0 64.70
3.0 63.70
5.0 62.91
10.0 62.09
27.5 62.42
50.0 65.50
70.0 66.80
80.0 67.50
87.5 68.50
110.0 66.50
250.0 57.75
420.0 56.08
600.0 52.80
750.0 52.20
900.0 49.49
. 1000.0 48.42
1200.0 46.94
1400.0 45.28
1600.0 43.25
1800.0 41.90
2000.0 42.54
2200.0 42.65
2450.0 44.76
2700.0 46.18
3000.0 47.93
3500.0 51.37
4000.0 53.25
4500.0 54.22
5000.0 55.75
5500.0 57.39
5800.0 59.71
6000.0 59.90
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At each test frequency the AMS is rotated (with 72 degrees steps) about the handle of the antenna
and the correction factor is calculated from the ratio of the applied field strength to the mean of 5 measurements.

Correction Factor

(Applied field 6 V/m)

Frequency Correction Factor
(MHz) Linear (dB)
0.1 1.060 0.51
0.3 0.868 -1.23
0.5 0.944 -0.50
1.0 0.946 -0.48
3.0 0.940 -0.54
5.0 0.985 -0.13
10.0 1.042 0.36
30.0 0.942 -0.52
50.0 0.887 -1.04
70.0 0.958 -0.37
88.0 0.936 -0.57
100.0 1.044 0.37
109.0 0.998 -0.02
433.0 0.981 -0.17
490.0 0.950 -0.45
590.0 1.063 0.53
740.0 0.893 -0.98
835.0 0.999 -0.01
940.0 0.934 -0.59
1000.0 1.001 0.01
1200.0 1.083 0.69
1400.0 0.992 -0.07
1600.0 0.964 -0.32
1800.0 1.103 0.85
2140.0 0.882 -1.09
2450.0 0.954 -0.41
2700.0 0.878 -1.13
3000.0 1.007 0.06
3500.0 1.032 0.27
4000.0 1.069 0.58
4500.0 1.223 1.75
5000.0 0.978 -0.19
5500.0 0.951 -0.44
5800.0 1.032 0.27
6000.0 0.975 -0.22

C.F. (dB)

2.0

—O0— Correction Factor

AMS-8061_Narda-Certificate of Calibration_r01_100kHz+6GHz_000WX50707 .xIs
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Isotropy At applied field to 6 V/m the AMS is rotated (with 15 degree steps) about the axis
of the handle of the antenna to determine two measurement orientations corresponding to the maximum
and minimum sensitivities.
Anisotropy (A) is the maximun deviation from geometric mean of the maximum response and minimum
response [IEEE Std. 1309-1996].

i A=1.24 (dB) (atfrequency of 100,0 MHz)
A=0.84 (dB) (atfrequency of 2140,0 MHz)

Below are indicated the relative deviation vs. angle. The relative deviations are reference to mean
of all measurements.
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The maximum positive and negative relative deviation are respectively  0.77 (dB) and -0.91 (dB)
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