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TEST REPORT
47 CFR FCC Part 15 subpart C Par. 15.225
Intentional Radiators

Applicant:

TECNIPLAST S.p.A.

Via | Maggio 6 - 21020 Buguggiate VA

Test item:

NFC module

Identification / Type
No.:

2-00082854-0 NFC Board

FCC ID:

2ANSW-2000828540NFC

Order content:

Full testing according to the following standard(s):

Test specification:

Date of receipt:

FCC Part 15, Subpart C (par. 15.225)

02/09/2024

Internal storage No.:

A003810006-004

Testing period:

From 02/09/2024
Up to 05/09/2024

Place of testing:

TUV Rheinland Italia S.r.1.
Via E. Mattei, 3

20005 Pogliano Milanese
™MD - 1T

Testing laboratory:

TUV Rheinland Italia S.r.1.
Via E. Mattei,3

20005 Pogliano Milanese
MD - 1T

Test result:

Pass

Photos were removed for confidentiality as demanded
by the customer

Tested by:

Date: 05/09/2024

Position

Andrea Bortolotti

A

(Laboratory technician)

Sachverstéandige(r)/Expert

Authorized by: Riccardo Pfeiffer

Date: 05/09/2024 (Reviewer)

Position Sachverstéandige(r)/Expert

Condition of the test item at delivery:

Test item complete and undamaged

The test results reported in this test report shall refer only to the samples tested as received.
TOV Rheinland Italia is not responsible for the sampling phase.
This report may not be partially reproduced, except with the prior written permission of the issuing Laboratory

TUV Rheinland refuses any responsibility about information supplied by the customer contained in this test report

(#) Test sample(s), as well sample information, description, product details and intended usage was provided by customer.
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Product description

The equipment used during the specified testing period was calibrated according to our test laboratory

calibration program. The equipment fulfils the requirements included in the relevant standards. The

1 traceability of the test equipment used is ensured by compliance with the regulations of our management
system.

Detailed information regarding test conditions, equipment and measurement uncertainty is available in the

test laboratory and could be provided on request.

As contractually agreed, this document has been signed digitally only. TUV Rheinland has not verified and
unable to verify which legal or other pertaining requirements are applicable for this document. Such

2 | verification is within the responsibility of the user of this document. Upon request by its client, TUV Rheinland

can confirm the validity of the digital signature by a separate document. Such request shall be addressed to
our Sales department. An environmental fee for such additional service will be charged.

Test clauses with remark of * are subcontracted to qualified subcontractors and descripted under the
3 |respective test clause in the report.
Deviations of testing specification(s) or customer requirements are listed in specific test clause in the report.

Unless otherwise agreed with the customer, a conformity assessment is always carried out based on the
applied standards.

4 |Atthe customer's request, the statement on the conformity of the product tested in this test report is carried
out according to the criteria/requirements of the applied standards.

Evaluation conditions deviating from these are documented separately in the respective chapters.
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Product description
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Product description

1. General description of test item(s)

Identification / Type No.:

NFC module mod. 2-00082854-0 NFC Board

Serial number

Prototype

Manufacturer

TECNIPLAST S.p.A.

Trade Mark

[

TECNIPLAST

Rated voltage / frequency

5Vvdc (powered by USB port)

Rated current / power

Not declared

Equipment type

Intentional radiator installed in a host equipment

Number of phases

N.A.

Hardware version (#)

NFC Board V04

Software version (#)

No Firmware needed

Dimensions

See photographic documentation

Weight

See manufacturer declaration

Temperature Range

-25°C; +85° C

Test sample obtaining:

Sampling by customer
0 Sampling by TUV Rheinland Group
O others:

TEST REPORT N. IT24L350 001
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2. Test method

§15.225 Operation within the band 13.110 — 14.010 MHz

(a) The field strength of any emissions within the band 13.553-13.567 MHz shall not exceed 15,848
microvolts/meter at 30 meters.

(b) Within the bands 13.410-13.553 MHz and 13.567-13.710 MHz, the field strength of any emissions
shall not exceed 334 microvolts/meter at 30 meters.

(c) Within the bands 13.110-13.410 MHz and 13.710-14.010 MHz the field strength of any emissions
shall not exceed 106 microvolts/meter at 30 meters.

(d) The field strength of any emissions appearing outside of the 13.110-14.010 MHz band shall not
exceed the general radiated emission limits in § 15.209.

(e) The frequency tolerance of the carrier signal shall be maintained within +/- 0.01% of the operating
frequency over a temperature variation of —20 degrees to +50 degrees C at normal supply voltage, and
for a variation in the primary supply voltage from 85% to 115% of the rated supply voltage at a
temperature of 20 degrees C. For battery operated equipment, the equipment tests shall be performed
using a new battery.

(f) In the case of radio frequency powered tags designed to operate with a device authorized under this
section, the tag may be approved with the device or be considered as a separate device subject to its
own authorization. Powered tags approved with a device under a single application shall be labeled with
the same identification number as the device

TEST REPORT N. IT24L350 001 Page 5 of 43 Issue Date: 03/09/2024
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815.207 Conducted limits.

(a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is designed
to be connected to the public utility (AC) power line, the radio frequency voltage that is conducted back
onto the AC power line on any frequency or frequencies within the band 150 kHz to 30 MHz shall not
exceed the limits in the following table, as measured using a 50 pH/50 ohms line impedance stabilization
network (LISN). Compliance with the provisions of this paragraph shall be based on the measurement of
the radio frequency voltage between each power line and ground at the power terminal. The lower limit
applies at the boundary between the frequency ranges.

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

(b) The shown limit in paragraph (a) of this Section shall not apply to carrier current systems operating
as intentional radiators on frequencies below 30 MHz. In lieu thereof, these carrier current systems shall
be subject to the following standards:

(1) For carrier current systems containing their fundamental emission within the frequency band 535-
1705 kHz and intended to be received using a standard AM broadcast receiver: no limit on conducted
emissions.

(2) For all other carrier current systems: 1000 pV within the frequency band 535-1705 kHz, as measured
using a 50 pH/50 ohms LISN.

(3) Carrier current systems operating below 30 MHz are also subject to the radiated emission limits in
Section 15.205 and Section 15.209, 15.221, 15.223, 15.225 or 15.227, as appropriate.

(c) Measurements to demonstrate compliance with the conducted limits are not required for devices
which only employ battery power for operation and which do not operate from the AC power lines or
contain provisions for operation while connected to the AC power lines. Devices that include, or make
provision for, the use of battery chargers which permit operating while charging, AC adaptors or battery
eliminators or that connect to the AC power lines indirectly, obtaining their power through another device
which is connected to the AC power lines, shall be tested to demonstrate compliance with the conducted
limits.

TEST REPORT N. IT24L350 001 Page 6 of 43 Issue Date: 03/09/2024
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§15.209 Radiated emission limits, general requirements.

(a) Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall not
exceed the field strength levels specified in the following table:

Frequency (MHz) Field strength (microvolts/meter) Measurement Distance (meter)
0.009 - 0.490 2400/F(kHz) 300

0.490 - 1.705 24000/F(kHz) 30

1.705 - 30.0 30 30

30-88 100** 3

88-216 150** 3

216-960 200** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this Section shall not be
located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However, operation within these frequency
bands is permitted under other sections of this Part, e.g., Sections 15.231 and 15.241.

(b) In the emission table above, the tighter limit applies at the band edges.

(c) The level of any unwanted emissions from an intentional radiator operating under these general
provisions shall not exceed the level of the fundamental emission. For intentional radiators which
operate under the provisions of other Sections within this Part and which are required to reduce their
unwanted emissions to the limits specified in this table, the limits in this table are based on the frequency
of the unwanted emission and not the fundamental frequency. However, the level of any unwanted
emissions shall not exceed the level of the fundamental frequency.

(d) The emission limits shown in the above table are based on measurements employing a CISPR
quasi-peak detector except for the frequency bands 9-90 kHz, 110-490 kHz and above 1000 MHz.
Radiated emission limits in these three bands are based on measurements employing an average
detector.

(e) The provisions i

n Sections 15.31, 15.33, and 15.35 for measuring emissions at distances other than the distances
specified in the above table, determining the frequency range over which radiated emissions are to be
measured, and limiting peak emissions apply to all devices operated under this Part.

(f) In accordance with Section 15.33(a), in some cases the emissions from an intentional radiator must
be measured to beyond the tenth harmonic of the highest fundamental frequency designed to be emitted
by the intentional radiator because of the incorporation of a digital device. If measurements above the
tenth harmonic are so required, the radiated emissions above the tenth harmonic shall comply with the
general radiated emission limits applicable to the incorporated digital device, as shown in Section 15.109
and as based on the frequency of the emission being measured, or, except for emissions contained in
the restricted frequency bands shown in Section 15.205, the limit on spurious emissions specified for the
intentional radiator, whichever is the higher limit. Emissions which must be measured above the tenth
harmonic of the highest fundamental frequency designed to be emitted by the intentional radiator and
which fall within the restricted bands shall comply with the general radiated emission limits in Section
15.109 that are applicable to the incorporated digital device.

(g) Perimeter protection systems may operate in the 54-72 MHz and 76-88 MHz bands under the
provisions of this section. The use of such perimeter protection systems is limited to industrial, business
and commercial applications.

TEST REPORT N. IT24L350 001
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§ 15.33 Frequency range of radiated measurements.

(a) Unless otherwise noted in the specific rule section under which the equipment operates for an
intentional radiator the spectrum shall be investigated from the lowest radio frequency signal generated
in the device, without going below 9 kHz, up to at least the frequency shown in this paragraph:

(1) If the intentional radiator operates below 10 GHz: to the tenth harmonic of the highest fundamental
frequency or to 40 GHz, whichever is lower.

(2) If the intentional radiator operates at or above 10 GHz and below 30 GHz: to the fifth harmonic of the
highest fundamental frequency or to 100 GHz, whichever is lower.

(3) If the intentional radiator operates at or above 30 GHz: to the fifth harmonic of the highest
fundamental frequency or to 200 GHz, whichever is lower, unless specified otherwise elsewhere in the
rules.

(4) If the intentional radiator contains a digital device, regardless of whether this digital device controls
the functions of the intentional radiator or the digital device is used for additional control or function
purposes other than to enable the operation of the intentional radiator, the frequency range shall be
investigated up to the range specified in paragraphs (a)(1)-(a)(3) of this section or the range applicable
to the digital device, as shown in paragraph (b)(1) of this Section, whichever is the higher frequency
range of investigation.

TEST REPORT N. IT24L350 001 Page 8 of 43 Issue Date: 03/09/2024
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3. Reference standards

Reference document

47 CFR Part Last . .
15 edition Radio Frequency Device

Methods of Measurement of Radio-Noise Emissions from Low-Voltage
ANSI C63.4 2014 | Ejectrical and Electronic Equipment in the Range of 9 kHz to 40 GHz

ANSI C63.10 2020 | American National Standard for Testing Unlicensed Wireless Devices

996369 D04 v02

Module October | Modular transmitter integration guide; guidance for host product
Integration 13 manufacturers.
Guide 2020

Note: The following referenced documents are indispensable for the application of this document.

For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any
amendments) applies.

TEST REPORT N. IT24L350 001 Page 9 of 43 Issue Date: 03/09/2024
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4. Equipment used during test
Equipment under test
No. Product type Manufacturer Model Comments
1 NFC module Tecniplast S.p.A. 2-00082854-0 NFC —
Board
2 — — — —
Auxiliary Equipment / Peripherals
No. Product type Manufacturer Model Comments
Ethernet traffic with
1 Personal computer Lenovo — ;
equipment under test
2 Central unit Tecniplast — Usedio power and
control radio module
3 — — — —

TEST REPORT N. IT24L350 001

Page 10 of 43

Issue Date: 03/09/2024




A TUVRheinland®

Wy,

<</
4 N
I//// “\\‘\\

ACCREDIA ‘\

T
SN
'/’l/ulu\\\\\
LAB N° 1356 L
5. Input/Output ports
Nr. Name Type Cable length Cable shielded Comments
1 Enclosure port — — — Enclosure not
preset.
2 AC power port — — — Port not present
+5Vdc powered
3 DC power port USB <3mt Yes by USB port
. +5Vdc powered
4 Signal/control port USB <3mt Yes by USB port

5 Wired Network port

Port not present

TEST REPORT N. IT24L350 001
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6. Radio type identification

Brand name and model of radio

2-00082854-0 NFC Board - RF Front End;: CR95HF-VMD5T
module

Antenna model and Gain Integrated customized loop antenna

O External antenna
Antenna type [0 Dedicated antenna
Integral antenna

[ stand-alone equipment
Type of equipment combined equipment
O multi-radio equipment

Type of modulation AM/OOK
Nominal voltage of stand-alone

. ) 5vdc
or combined equipment
Operatig frequency 13.56MHz
Number of channels 1

single antenna

Transmit operating mode .
P g O multiple antennas

Temperature range -25°C to 85°C

TEST REPORT N. IT24L350 001 Page 12 of 43 Issue Date: 03/09/2024
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7. Operating modes

No. Description

EUT powered by USB port, continuous data transmission (modulated carrier on). Data communication

controlled by auxiliary equipment

8. Climatic conditions

Ambient Temperature 10-40 °C
Relative Humidity 10-90 %
Air pressure Not specified

According to ANSI C63.4

Type: 6152C (ID: 2782344; manufacturer: Davis
Instruments)

e Semi-Anechoic Chamber FACT 3

Calibration due date

01/2026

Ambient Temperature

Calibration due date

Humidity Sensor Type: T3511 (ID: 2782070; manufacturer: Comet system)
(used to control climatic e Transitory phenomena area
conditions) 01/2026

Type: T3511 (ID: 2781962; manufacturer: Comet system)
e ESD room

Calibration due date

01/2026

Barometer Type P3267S07801 + E1999X

((:L(l)sr,]ed?tit(())n(;?ntrol climatic (ID: 2782560; manufacturer: Tecsis)

Calibration due date

03/2025

9. Modification during tests

X | No modifications done during testing

[] |Modifications done during testing (see details below)

No. |Description of modification

Date of modification

1 |-

Supplementary information: --

TEST REPORT N. IT24L350 001 Page 13 of 43 Issue Date: 03/09/2024
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10. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that there may be
errors within the calibration limits of the equipment and facilities. The measurement uncertainty was calculated for
all measurements listed in this test report acc. to CISPR 16-4 “Specification for radio disturbance and immunity
measuring apparatus and methods — Part 4: Uncertainty in EMC Measurements® and is documented in the quality
system acc. to ISO/IEC 17025. Furthermore, component and process variability of devices similar to that tested may
result in additional deviation.

The manufacturer has the sole responsibility of continued compliance of the device.

11. Example for interpretation of measuring results

The decision rule for statements of conformity in this test report is based on the “Zero Guard Band Rule” and
“Simple Acceptance” in accordance to and ILAC-G8:09/2019 and IEC Guide 115:2023, unless otherwise specified
in the applied standard mentioned on Page 1 of this report or requested by the customer. This means that
measurement uncertainty is not taken in account and hence also not declared in the test report.”

|

Measured value

L) Limit
— Fail

Fail

Pass

o
Pass Measurement result

Upper limit of measurement uncertainty —--—--—

Lower limit of measurement uncertainty

-

Measurement

Decision Rule

Statements of conformity (PASS or FAIL) to specifications are made in this report without taking measurement
uncertainty into account.

Where statements of conformity are made in this report, the following decision rules are applied:

Test result complies with test specification. P = passed

Test result does not comply with test specification. F = failed
Requirement not applicable N/A = not applicable
Requirement not tested N/T = not tested

TEST REPORT N. IT24L350 001 Page 14 of 43 Issue Date: 03/09/2024
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12. Measurement uncertainty

Uncertainty

Coverage factor

Test Method (95%) K
RF Conducted continuous emissions - range (9 kHz — 30 MHz) 3.3dB 2.0
RF Radiated emissions — range (30 — 1000) MHz 4.9 dB 2.0
Occupied Bandwidth 514.4 x 10°° 2.0
Measurement of Normalised Site Attenuation and VSWR 6.0 dB 2.0

TEST REPORT N. IT24L350 001 Page 15 of 43
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13. EUT configuration

The test setup was made in accordance with mentioned FF standards.

Measurements and tests were executed under "worst case” conditions. Typical EUT arrangements or

operating modes were chosen or assumed which let suspect maximum emission or susceptibility (a so called
"unfavourable configuration”).

Details of test setup or adjustments are (particularly) shown inside the photo documentation.
As far as not mentioned otherwise these statements are valid for all following tests.

TEST REPORT N. IT24L350 001 Page 16 of 43 Issue Date: 03/09/2024
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REVISION HISTORY

14. Change history

Test report number List of revisions Date

IT24L350 001 First edition 03/09/2024
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ADDITIONAL DOCUMENTATION

15. Result summary section

Clause Requirement — Test case Result
§ 15.203 Antenna Requirements P
§ 15.207 (a) Conducted emission test P
8 15'2%3 (@) (b) Additional provisions to the general radiated emission limitations P
§ 15.215 (c) 20 dB Bandwidth P
§ 15.225 (a) Field strength in band 13,553-13,567MHz P
§ 15.225 (b) Field strength in band 13,410-13,553 MHz and 13,567-13,710 MHz P
§ 15.225 (c) Field strength in band 13,110-13,410 MHz and 13,710-14,010 MHz P
§ 15.225 (d) _ _
§ 15.209 (a) (f) Field strength outside of the 13,110-14,010 MHz band P
§15.225(e) | Frequency tolerance of the carrier signal P
§15.225 (f) Radio frequency powered tags N/AL

N.A.L: No powered tag.

TEST REPORT N. IT24L350 001 Page 18 of 43 Issue Date: 03/09/2024
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16. Emission Test

Antenna requirement

Test date 02/09/2024

Applied Standard FCCpart 15 C
Paragraph 815.203

Temperature 21.5°C

Humidity 46%

Tested by Andrea Bortolotti

Model 2-00082854-0 NFC Board
Internal Storage No. A003810006-004
Remarks None

TEST REPORT N. IT24L350 001 Page 19 of 43 Issue Date: 03/09/2024
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ADDITIONAL DOCUMENTATION

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the responsible
party shall be used with the device. The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator shall be considered sufficient to comply with the provisions of this
Section. The manufacturer may design the unit so that a broken antenna can be replaced by the user, but the
use of a standard antenna jack or electrical connector is prohibited. This requirement does not apply to carrier
current devices or to devices operated under the provisions of Sections 15.211, 15.213, 15.217, 15.219, or
15.221. Further, this requirement does not apply to intentional radiators that must be professionally installed,
such as perimeter protection systems and some field disturbance sensors, or to other intentional radiators which,
in accordance with Section 15.31(d), must be measured at the installation site. However, the installer shall be
responsible for ensuring that the proper antenna is employed so that the limits in this Part are not exceeded.

Antenna specifications

N° of authorized antenna types 1

Antenna type LC antenna on PCB
Maximum total gain < 6dBi

External power amplifiers Not present

TEST REPORT N. IT24L350 001 Page 20 of 43 Issue Date: 03/09/2024
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ADDITIONAL DOCUMENTATION

Conducted emission test

Test date 05/09/2024

Applied Standard FCCpart15C

Paragraph §15.207

Test method § 7 of ANSI C63-4

Temperature 21.5°C

Humidity 46%

Voltage/Frequency used during the test 110Vac 60Hz (voltage applied to auxiliary equipment)

Tested by Andrea Bortolotti

Model 2-00082854-0 NFC Board

Internal Storage No. A003810006-004

Operating mode 1

Tested terminals AC Mains input

Remarks EqL_Jipment tested before antenna closed on 50ohm
resistor load.

TEST REPORT N. IT24L350 001 Page 21 of 43 Issue Date: 03/09/2024
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ADDITIONAL DOCUMENTATION

Test parameter of

EMI Auto Test Template: Voltage with 2-Line-LISN R&S ENV216 150kHz-
30MHz

Hardware Setup: Voltage with 2-Line-LISN R&S ENV216 150kHz-30MHz
Measurement Type: 2 Line LISN
Frequency Range: 150 kHz - 30 MHz
Graphics Level Range: 0 dBuVvV - 80 dBuVv
Preview Measurements:
LISN Lines: N&L
Scan Test Template: Voltage with 2-Line-LISN R&S ENV216 150kHz-30MHz
Subrange Step Size Detectors IF BW Meas. Time Preamp
Receiver: [ESW 44]
150 kHz - 30 MHz 2.25 kHz PK+ ; AVG 9 kHz 0,2s 0dB
Final Measurements:
Template for Single Meas.: Voltage with 2-Line-LISN R&S ENV216 150kHz-30MHz fin
Subrange Step Size Detectors IF BW Meas. Time Preamp
Receiver: [ESW 44]
150 kHz - 30 MHz 2.25 kHz QPK; AVG  9kHz 5s 0odB

TEST REPORT N. IT24L350 001 Page 22 of 43 Issue Date: 03/09/2024




/A TOVRheinland®  fecwes

LAB N° 1356 L

ACCREDIA ‘\

ADDITIONAL DOCUMENTATION

Graphical presentation of

Phase Line

Equipment tested with antenna circuit closed on 50ohm load.

Full Spectrum

80T
70T
60+ FCC Part 15 Class B Voltage on Mains QP
»
FCC Part 15 Class B Voltage on Mains AV
S 50T :
=
@ L
o
£ 4071
g
[
-
30T
20T
10T
0 t t —t——t t t t t —t t t t |
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency inHz
Preview Result 2-AVG Preview Result 1-PK+
FCC Part 15 Class B Voltage on Mains QP ~~ FCC Part 15 Class B Voltage on Mains AV
* Final_Result QPK Final_Result AVG
Measurement data of
Frequency QuasiPeak Average Limit Margin Meas. Time | Bandwidth Line Corr.
(MHz) (dBpv) (dBpv) (dBpv) (dB) (ms) (kHz) (dB)
0.152250 57.37 65.87 8.49 1000.0 9.000 L1 9.8
Remarks:

Margin value = Measurement value — Limit value
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Graphical presentation of

Neutral Line

Equipment tested with antenna circuit closed on 50ohm load.

Full Spectrum

80T
70T
60t FCC Part 15 Class B Voltage on Mains QP
FCC Part 15 Class B Voltage on Mains AV
S 50T :
=
@ L
o
£ 4071
g B
[
-
30T
20T
10T
0 t t —t——t t t t t —t t t t |
150k 300 400 500 800 1M 2M 3M 4M 5M 6 8 10M 20M 30M
Frequency inHz
Preview Result 2-AVG Preview Result 1-PK+
FCC Part 15 Class B Voltage on Mains QP ~~ FCC Part 15 Class B Voltage on Mains AV
* Final_Result QPK Final_Result AVG
Measurement data of
Frequency QuasiPeak Average Limit Margin Meas. Time | Bandwidth Line Corr.
(MHz) (dBpv) (dBpv) (dBpv) (dB) (ms) (kHz) (dB)
0.152250 57.52 65.87 8.34 1000.0 9.000 N 9.8
Remarks:

Margin value = Measurement value — Limit value
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Radiated emission test - Field strength outside of the 13,110-14,010 MHz band

Test date

02/09/2024

Applied Standard

FCCpart15C

Paragraph

§15.205; 815.209; §15.225

Test method

§ 8 of ANSI C63-4

Temperature 215°C
Humidity 46%
Voltage/Frequency used during the test 5Vvdc

Tested by

Andrea Bortolotti

Model

2-00082854-0 NFC Board

Internal Storage No.

A003810006-004

Operating mode

Tested terminals

Enclosure

Further information to test setup

For frequencies above 1GHz, the anechoic material is
also placed on the metallic floor between EUT and
Antenna

Remarks

In accordance with part 15.31 (f) (2), where the measurement
distance was specified to be 30 or 300 meters, a correction factor
was applied in order to permit measurement to be performed at a
separation distance. The applied formula for limits at 3 meter
is:Extrapolation (dB) = 40log (300meter / 3meter) = +80db
Extrapolation (dB) = 40log (30meter / 3meter) = +40db
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RANGE 9kHz-30MHz

Test parameter of

EMI Auto Test Template: Electric Field Strength with Scans 9kHz-30MHz

active loop

Hardware Setup:
Measurement Type:
Frequency Range:
Graphics Level Range:

Preview Measurements:
Antenna height:
Polarization:
Turntable position:
Scan Test Template:

Adjustment:
Antenna height:
Turntable position:
Template for Single Meas.:

Final Measurements:
Template for Single Meas.:

Subrange
Receiver: [ESW 44]
9 kHz - 150 kHz
150 kHz - 30 MHz

Electric Field Strength 9kHz-30MHz - HFH2-Z2E
Open-Area-Test-Site (SAC/FAR)

9 kHz - 30 MHz

-20 dBuV/m - 90 dBuV/m

100 - 400 cm , Step Size =50 cm , Positioning Speed = 2
H

0 - 330 deg, Step Size = 30 deg , Positioning Speed = 3

Electric Field Strength 9kHz-30MHz active Antenna Loop

Range = 25 cm , Measuring Speed = 2
Range = 30 deg , Measuring Speed = 3
Electric Field Strength 9kHz-30MHz active Antenna Loop

Electric Field Strength 9kHz-30MHz active Antenna Loop fin QP

Step Size Detectors IF BW Meas. Time Preamp
50 Hz QPK; AVG 200 Hz 2s 0dB
2.25 kHz QPK; AVG  9kHz 5s 0dB
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Graphical presentation of

X axis (worst case)

Equipment tested with normal antenna

Level in dBpuV/m

1507
1401

1207

100y

801

Full Spectrum

FCC Part 15 9kHz-30MHz

60T

401

20T

ot

9k 20 30 50 100k 200 300 500 1M 2M  3M 5M 10M 20 30M

Frequency inHz
Measurement data of
Frequency | QuasiPea Average Limit Margin Meas. Bandwidt Height Pol Azimuth
(MHz) k (dBuV/m) (dBpV/m) (dB) Time h (cm) (deg)

13.560000 55.75 - 69.55 13.80 5000.0 9.000 100.0 V 170.0
13.560000 55.78 5000.0 9.000 100.0 V 170.0
Remarks:

Margin value = Measurement value — Limit value
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RANGE 30-1000 MHz

Test parameter of

EMI Auto Test Template: Electric Field Strength with Scans 30-1000MHz

Hardware Setup: Electric Field Strength 30-1000MHz
Measurement Type: Open-Area-Test-Site (SAC/FAR)
Frequency Range: 30 MHz - 1 GHz
Graphics Level Range: 0 dBuV/m - 80 dBuV/m
Preview Measurements:
Antenna height: 100 - 400 cm , Step Size = 100 cm , Positioning Speed = 2
Polarization: H+V
Turntable position: 0-270 deg, Step Size =90 deg , Positioning Speed = 3
Scan Test Template: Electric Field Strength
Adjustment:
Antenna height: Range = 25 cm , Measuring Speed = 3
Turntable position: Range = 25 deg , Measuring Speed = 3
Template for Single Meas.: Electric Field Strength
Final Measurements:
Template for Single Meas.: Electric Field Strength fin
Subrange Step Size Detectors IF BW Meas. Time Preamp
Receiver: [ESW 44]
30 MHz - 1 GHz 30 kHz QPK 120 kHz 1s 0dB
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Graphical presentation of

X AXis (worst case)

Equipment tested with normal antenna

Full Spectrum

80T
75T
70T
65T
60T
55T+ FCC Part-15-Class-B-Electric-Field-Strength-QP
E 50':
% 457 |
% -+
£ 40_
< 351 L S %
3 Ll .
30T *
25+
20T
1571
10T
5.-
0 t t t —t t t t t t t —t |
30M 50 60 80 100M 200 300 400 500 800 1G
Frequency inHz
Measurement data of
Frequency QuasiPeak Limit Margin Meas. Time | Bandwidth Height Pol Azimuth
(MHz) (dBuV/m) (dBpV/m) (dB) (ms) (kHz) (cm) (deg)
44.880000 31.03 40.00 8.97 1000.0 120.000 100.0 \ 248.0
519.750000 36.36 46.00 9.64 1000.0 120.000 100.0 \ 89.0
594.000000 34.37 46.00 11.63 1000.0 120.000 100.0 V 73.0
742.500000 29.51 46.00 16.49 1000.0 120.000 100.0 V 195.0
800.010000 34.94 46.00 11.06 1000.0 120.000 100.0 V 73.0
816.750000 33.45 46.00 12.55 1000.0 120.000 188.0 V 90.0
Remarks:

Margin value = Measurement value — Limit value

Radiated emission test - Field strength inside of the 13,110-14,010 MHz band
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Test date

04/09/2024

Applied Standard

FCCpart15C

Paragraph 815.225(a); §15.225(b); §15.225(c)
Temperature 21.5°C

Humidity 46%

Voltage/Frequency used during the test 5Vvdc

Tested by

Andrea Bortolotti

Model

2-00082854-0 NFC Board

Internal Storage No.

A003810006-004

Operating mode

Tested terminals

Enclosure

Remarks

In accordance with part 15.31 (f) (2), where the measurement
distance was specified to be 30 or 300 meters, a correction factor
was applied in order to permit measurement to be performed at a
separation distance. The applied formula for limits at 3 meter
is:Extrapolation (dB) = 40log (300meter / 3meter) = +80db
Extrapolation (dB) = 40log (30meter / 3meter) = +40db
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Extrapolation from the measurement of a single point

If field strength is measured at only a single point, then that point shall be at the radial from the EUT that
produces the maximum emission at the frequency being measured, as described in 5.4. If that point is closer to
the EUT than A/21T and the limit distance is greater than A/21r, the measurement shall be extrapolated to the limit
distance by conservatively presuming that the field strength decreases at a 40 dB/decade of distance rate to the
MN21T distance, and at a 20 dB/decade of distance rate beyond A/21r.
This shall be accomplished using Equation (A):
-~ ]

arnen:inii

where

FSlimit is the calculation of field strength at the limit distance, expressed in dBuV/m

FSmax is the measured field strength, expressed in dBuyV/m

dnear field is the A/21T distance

dmeasure is the distance of the measurement point from the EUT

dlimit is the reference limit distance

If the single point measured is at a distance greater than A/21, then extrapolation to the limit distance shall
be calculated using Equation (B):

" d /
FSypy = FSp, —40log| =22 ] ~20log

N, IEXNEITE

s

[ dyimit |
FSyiit = FSpay —201log) —lmmit

measure |/

If both the single point and the limit distance are equal to or closer to the EUT than A/21, then extrapolation
to the limit distance shall be calculated using Equation (C):

FSiinit = FSpax — 4ﬂlog{ _rimit

measure J

where

FSlimit is the calculation of field strength at the limit distance, expressed in dBuV/m
FSmax is the measured field strength, expressed in dBuV/m

dnear field is the 21T distance

dmeasure is the distance of the measurement point from the EUT

dlimit is the reference distance or the distance of the A/21 point
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New limit (according to equation A)

f Fs limit Fs limit d(near field)  d(measure) d(limit) FS (max)
(MHz) (uvim) (dBuV/m) (m) (m) (m) (dBuV/m)
13,11 106 40,51 3,64 3 30 62,2
13,41 334 50,47 3,56 3 30 72,0
13,41 334 50,47 3,56 3 30 72,0
13,553 15848 84,00 3,52 3 30 105,4
13,567 15848 84,00 3,52 3 30 105,4
13,71 334 50,47 3,48 3 30 71,8
13,71 334 50,47 3,48 3 30 71,8
14,01 106 40,51 3,41 3 30 61,6
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Graphical presentation of Frequency: 13.110-14.010 MHz

Full Spectrum

1101

10071

90T

80T

70+ FCC Part.15.225 Mask 13.56 MHz 3m.

60T

Level in dBpuV/m

50T

40t

30t

20 t t t t t t t t t t t t t t t t t I
13.11 13.2 13.3 134 135 13.6 13.7 13.8 13.9 14.01

Frequency in MHz

Final Result
Frequency QuasiPeak Average Meas. Time Bandwidth Height Pol Azimuth
(MHz) (dBpV/m) (dBpVv/im) (ms) (kHz) (cm) (deg)
13.56000 50.37 5000.0 9.000 100.0 \ 0.0
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20dB Bandwidth

Test date

04/09/2024

Applied Standard

FCCpart15C

Paragraph §15.215(c)

Temperature 21.5°C

Humidity 46%

Tested by Andrea Bortolotti

Model 2-00082854-0 NFC Board

Internal Storage No.

A003810006-004

ACCREDIA ‘\

LAB N° 1356 L

Operating mode 1
Tested terminals Enclosure
Remarks None

Note: Intentional radiators operating under the alternative provisions to the general emission limits, as contained in
88 15.217 through 15.257 and in Subpart E of this part, must be designed to ensure that the 20 dB bandwidth of
the emission, or whatever bandwidth may otherwise be specified in the specific rule section under which the
equipment operates, is contained within the frequency band designated in the rule section under which the
equipment is operated. The requirement to contain the designated bandwidth of the emission within the specified
frequency band includes the effects from frequency sweeping, frequency hopping and other modulation
techniques that may be employed as well as the frequency stability of the transmitter over expected variations in
temperature and supply voltage. If a frequency stability is not specified in the regulations, it is recommended that
the fundamental emission be kept within at least the central 80% of the permitted band in order to minimize the
possibility of out-of-band operation.
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Graphical presentation of

99% Bandwidth

TDF Input2 "Loop Antenna Electric”

1 Occupied Bandwidth

MultiView Receiver u Spectrum u -
Ref Level 43.00 dBuv//m & RBW 100 Hz SGL
@ Att 10dB  SWT 42.1 ms (~54 ms) ® VBW 100 Hz Mode Auto FFT Frequency 13.5596953 MHz
Input 2DC UM PS On Notch Off

40 dBpv/m M1[1]
13.55969530 MHz
30 dBpfm
20 dBpYm
1
10 dBp/m
0 dBpYfm LE I2
-10 dBpv/m
-20 dBpvim
-30 dBpV/m
-40 dBpv/m
-50 dBpvim
CF 13.5596953 MHz 1001 pts 200.0 Hz/ Span 2.0 kHz
2 Marker Table
W1 1 13.5596953 MHz 11.98 dBpV/m Oec B 211.453737397 Hz
T1 1 13.5595867 MHz -1.94 dBpv/m Occ Bw Centroid 13.559692423 MHz
T2 1 13 55979815 MHz -1.91 dBpv/m Dcc Bw Freg Offset -2.876976743 Hz
ooty U e ey
10:38:59 AM 09/03/2024
Channel Frequency Channel Bandwidth at 99% Plot (No.)
(No.) (MHz) (Hz)
1 13.5596953 211.45 1
Bandwidth at 99% (Fmin and Fmax)
Fmin 13.5595867 MHz Fmax 13.55979815 MHz
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Graphical presentation of

20dB Bandwidth

MultiView

Receiver

Ref Level 43.00 dBLv/m
& Att

Input 2DCLIM  PS

TDF Input2 "Loop Antenna Electric”

10dB  SWT 42.1 ms (~54 ms) & VBW

n Spectrum

& RBW

100 Hz
100 Hz
Off

On MNotch

SGL

Mode Auto FFT

Frequency 13.5596953 MHz

1 Frequency Sweep ® 1Pk Max
40 dBpy/m M1 11.98 - dBpV m
13.55969530 MHz
30 dBpv/m
20 depv/m
1
10 depv/m
0 depv/m
TL T2
v 7
-10 dBpv/m
-20 dBp¥/m
-30 dBpv/m
~40 dBpYAm
-850 dBpv/m
CF 13.5596953 MH=z 1001 pts 200.0 Hz/ Span 2.0 kHz
2 Marker Table |
11 1 13.5596953 MHz 11.98 dBpV/m ndB 20.0 dB
T1 1 13.5595674 MHz -8.22 dBuv/m nde down B 249.80 Hz
T2 1 13.5598172 MH=z -8.21 dBpuv/m O Factor 54293
oy . oz g
10:40:12 AM 09/03/2024
Channel Frequency Channel Bandwidth at -20dB Plot (No.)
(No.) (MHz) (H2)
1 13.5596953 249.80 1
Bandwidth at -20dB (Fmin and Fmax)
Fmin 13.5595674 MHz Fmax 13.5598172 MHz
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Frequency tolerance of the carrier signal

Test date

05/09/2024

Applied Standard

FCCpart15C

Paragraph §15.225(e)

Temperature 20.5°C

Humidity 40%

Tested by Andrea Bortolotti

Model 2-00082854-0 NFC Board

Internal Storage No.

A003810006-004

Operating mode 1
Tested terminals Enclosure
Remarks None

Note: the frequency tolerance of the carrier signal shall be maintained within +0.01% of the operating frequency
over a temperature variation of -20 degrees to + 50 degrees C at normal supply voltage, and for a variation in the
primary supply voltage from 85% to 115% of the rated supply voltage at a temperature of 20 degrees C. For
battery operated equipment, the equipment tests shall be performed using a new battery.
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Frequency stability

Temperature Voltage Measured Frequency Frequency Delta
(°C) ) (MHz) (ppm)
25 5,00Vvdc 13,5596 0
25 4,75Vdc 13,5596 0
25 5,25Vdc 13,5596 0
Temperature Voltage Measured Frequency Frequency Delta
(°C) (Vac) (MHz) (ppm)
-25 5,00Vvdc 13,5597 0
-10 5,00vdc 13,5597 0
0 5,00vdc 13,5597 0
+10 5,00vdc 13,5596 0
+20 5,00vdc 13,5596 0
+25 5,00vdc 13,5596 0
+30 5,00Vvdc 13,5596 0
+40 5,00vdc 13,5596 0
+50 5,00vdc 13,5596 0
+60 5,00Vvdc 13,5596 0
+70 5,00vdc 13,5596 0
+85 5,00vdc 13,5596 0
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Additional provisions to the general radiated emission limitations.

Test date

03/09/2024

Applied Standard

FCCpart15C

Paragraph §15.215 (a) (b) (c)
Temperature 21.5°C

Humidity 46%

Tested by Andrea Bortolotti

Model 2-00082854-0 NFC Board

Internal Storage No.

A003810006-004

Operating mode 1
Tested terminals Enclosure
Remarks None
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(A) The regulations in 88 15.217-15.257 provide alternatives to the general radiated

emission limits for intentional radiators operating in specified frequency bands. Unless
otherwise stated, there are no restrictions as to the types of operation permitted under these
sections.

(B) In most cases, unwanted emissions outside of the frequency bands shown in these VERDICT

alternative provisions must be attenuated to the emission limits shown in Section 15.209. In

no case shall the level of the unwanted emissions from an intentional radiator operating P
under these additional provisions exceed the field strength of the fundamental emission.

(C) Intentional radiators operating under the alternative provisions to the general emission VERDICT
limits, as contained in 88 15.217 through 15.257 and in Subpart E of this part, must be

designed to ensure that the 20 dB bandwidth of the emission, or whatever bandwidth may P

otherwise be specified in the specific rule section under which the equipment operates, is
contained within the frequency band designated in the rule section under which the
equipment is operated. The requirement to contain the designated bandwidth of the emission
within the specified frequency band includes the effects from frequency sweeping, frequency
hopping and other modulation techniques that may be employed as well as the frequency
stability of the transmitter over expected variations in temperature and supply voltage. If a
frequency stability is not specified in the regulations, it is recommended that the fundamental
emission be kept within at least
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17. List of test equipment

Equipment Type Invcrelgt.ory Manufacturer Calibration due date
Test stand: Radiated emission test - Field strength outside of the 13,110-14,010 MHz band
Semi-anechoic Chamber FACT3 2782378 ETS Lindgren 05/2026
Active Loop Antenna and HFH2-Z2E+IN | 9015215 Rohde&Schwarz 06/2026
power supply 600
BiConiLog Antenna 3142-E 2782348 ETS Lindgren 11/2026
EMI Receiver ESW44 2782867 Rohde&Schwarz 06/2025
Software EMC32 11.40.00 Rohde&Schwarz
Test stand: Radiated emission test - Field strength inside of the 13,110-14,010 MHz band
Semi-anechoic Chamber FACT3 2782378 ETS Lindgren 05/2026
Active Loop Antenna and HFH2-Z2E+IN | 9015215 Rohde&Schwarz 06/2026
power supply 600
EMI Receiver ESW44 2782867 Rohde&Schwarz 06/2025
Software EMC32 11.40.00 Rohde&Schwarz
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Inventory

Equipment Type no. Manufacturer Calibration due date
Test stand: 20dB Bandwidth
Semi-anechoic Chamber FACT3 2782378 ETS Lindgren 05/2026
Active Loop Antenna and HFH2-Z2E+IN | 9015215 Rohde&Schwarz 06/2026
power supply 600
EMI Receiver ESW44 2782867 Rohde&Schwarz 06/2026
Software EMC32 11.40.00 Rohde&Schwarz
Test stand: Frequency tolerance of the carrier signal
Climatic Chamber CTS C-40/350 | 2789461 CTS 07/2025
Active Loop Antenna and HFH2-Z2E+IN | 9015215 Rohde&Schwarz 06/2026
power supply 600
EMI Receiver ESR 3 2782768 Rohde&Schwarz 06/2025
Test stand: Conducted emission
EMI Receiver ESwW44 2782867 Rohde&Schwarz 06/2025
Single-phase LISN 16A ENV216 2782895 Rohde&Schwarz 06/2025
Software EMC32 11.40.00 Rohde&Schwarz
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PHOTOGRAPHIC DOCUMENTATION

See the Annex below:

IT24L350 001 Annex 1 External photos
IT24L350 001 Annex 2 Internal photos
IT24L350 001 Annex 3 Test Set-up photos
SAR EVALUATION

See the Annex below:

IT24L350 001 Annex 4 SAR Evaluation

---END OF TEST REPORT---
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