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1.1

1.2

Report Summary

Report Modification Record

Alterations and additions to this report will be issued to the holders of each copy in the form of a

complete document.

Issue Description of Change

Date of Issue

1 First Issue

27 March 2025

Introduction

Applicant

Manufacturer

Model Number(s)

Serial Number(s)
Hardware Version(s)
Software Version(s)
Number of Samples Tested

Test Specification/Issue/Date

Order Number
Date

Date of Receipt of EUT
Start of Test

Finish of Test

Name of Engineer(s)

Related Document(s)

Table 1

LEGO System A/S

LEGO System A/S

MOTOR NO. 21

DM_EP2-0231, DM_EP2-0255 and DM_EP2-0014
EP2

0.3.1

3

FCC 47 CFR Part 15C, 2023,
ISED RSS-210, Issue 11 (06-2024)
ISED RSS-GEN: Issue 05 (2018-04) + A2 (2021-02)

7000395228
15-October-2024

20-January-2025
04-February-2025
27-February-2025
Pier-Angelo Lorusso
ANSI C63.10 (2020)
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1.3 Brief Summ

ary of Results

A brief summary of the tests carried out in accordance with FCC 47 CFR Part 15C, ISED RSS-210 and ISED RSS-GEN is shown below.

Section Specification Clause
Test Description Result Comments/Base Standard
Part 15C RSS-210 RSS-GEN
Configuration and Mode: 13.56 MHz NFC - Transmit
) 15.203 ) ) Antenna Requirements Pass The equipment under test uses an integral
Antenna.
2.1 15.215 (c) N/A 6.7 20 dB Bandwidth & 99% Occupied Bandwidth | Pass ANSI| C63.10 (2020)
2.2 15.225 (a)(b)(c)(d) B.6 6.13 Field Strength of any Emission Pass ANS| C63.10 (2020)
2.3 15.225 (e) B.6 6.11 Freduency Tolerance Under Temperature Pass ANSI C63.10 (2020)

Table 2
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1.4 Application Form

Equipment Description

Technical Description:

(Please provide a brief description of the

intended use of the equipment including

the technologies the product supports)

Manufacturer: LEGO System A/S

Model: MOTOR NO. 21

Part Number: MOTOR NO. 21

Hardware Version: EP2

Software Version: 0.3.1

FCC ID of the product under test — see guidance here NP1104905

IC ID of the product under test — see guidance here 3072A-104905

Device Category Mobile [J Portable X Fixed O

Equipment is fitted with an Audio Low Pass Filter Yes J No X

Table 3

Intentional Radiators

Technology BLE RFID

Frequency Range 2402-2480 | 13.56

(MHz to MHz) ’

Conducted Declared Output 0

Power (dBm)

Antenna Gain (dBi) -7.56

Supported Bandwidth(s) (MHz)

(€. 1 MHz, 20 MHz, 40 MHz) | -2 MHZ 1 KHz

Modulation Scheme(s)

(e.g. GFSK, QPSK etc) GFSK ASK

ITU Emission Designator

(see guidance here) F1D

(not mandatory for Part 15

devices)

Bottom Frequency (MHz) 2402 13.56

Middle Frequency (MHz) 2442 13.56

Top Frequency (MHz) 2480 13.56

Table 4

Page 4 of 33
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Un-intentional Radiators

Highest frequency generated or used in the device or on which the device operates or tunes 48 MHz

Lowest frequency generated or used in the device or on which the device operates or tunes 26 kHz

Class A Digital Device (Use in commercial, industrial or business environment) [J
Class B Digital Device (Use in residential environment only)

Table 5

Table 6

PIK[IK|K

Table 7
Battery Power Source

Voltage: 3.85 \%

Test Voltage 2.7 \Y

V (Point at which the battery will

End-point Voltage: 2.6 terminate)

Alkaline [J Leclanche [ Lithium X Nickel Cadmium [J Lead Acid* [J *(Vehicle regulated)

Other [ Please detail:
Table 8
Charging
Can the EUT transmit whilst being charged Yes No J
Table 9
Temperature
Minimum temperature: 0 °C
Maximum temperature: 35 °C
Table 10

Page 5 of 33



Document 75962744-06 Issue 01
COMMERCIAL-IN-CONFIDENCE

Cable Loss

Adapter Cable Loss

Cabel + Connector @ 2480MHz

(Conducted sample) 0.5dB+0.5dB = 1dB 1dB
Table 11
Antenna Characteristics
Antenna connector [ State impedance Ohm
Temporary antenna connector State impedance 50 Ohm
Integral antenna X Type: PCB Antenna Gain -7.56 dBi
External antenna [ Type: Gain dBi

For external antenna only:

of wire antenna etc.

Non-standard Antenna Jack [J

Equipment is only ever professionally installed [

Standard Antenna Jack [ If yes, describe how user is prohibited from changing antenna (if not professional installed):

All part 15 applications will need to show how the antenna gain was derived either from a manufacturer data sheet or a
measurement. Where the gain of the antenna is inherently accounted for as a result of the measurement, such as field
strength measurements on a part 15.249 or 15.231 device, so the gain does not necessarily need to be verified. However,
enough information regarding the construction of the antenna shall be provided. Such information maybe photographs, length

Table 12
Ancillaries (if applicable)
Manufacturer: Part Number:
Model: Country of Origin:
Table 13

The above information was provided by the applicant.
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15

1.5.1

1.6

1.7

1.8

Product Information

Technical Description

The Equipment under test (EUT) was a LEGO System A/S, Motor NO. 21, Model: MOTOR NO. 21
incorporating Bluetooth Low Energy and NFC transmitters.

The primary function of the EUT is a Toy for use in a classroom.

Deviations from the Standard

No deviations from the applicable test standard were made during testing.

EUT Modification Record

The table below details modifications made to the EUT during the test programme.

The modifications incorporated during each test are recorded on the appropriate test pages.

Modification State | Description of Modification still fitted to EUT Modification Fitted By Ei?ttee dModlflcatlon
Model: MOTOR NO. 21, Serial Number: DM_EP2-0255
0 | As supplied by the customer | Not Applicable | Not Applicable
Model: MOTOR NO. 21, Serial Number: DM_EP2-0231
0 | As supplied by the customer | Not Applicable | Not Applicable
Model: MOTOR NO. 21, Serial Number: DM_EP2-0014
0 | As supplied by the customer | Not Applicable | Not Applicable
Table 14
Test Location
TUV SUD conducted the following tests at our Octagon House Test Laboratory.
Test Name Name of Engineer(s) Accreditation
Configuration and Mode: 13.56 MHz NFC - Transmit
20 dB Bandwidth & 99% Occupied Bandwidth Pier-Angelo Lorusso UKAS
Field Strength of any Emission Pier-Angelo Lorusso UKAS
Frequency Tolerance Under Temperature Variations | Pier-Angelo Lorusso UKAS
Table 15
Office Address:
TUV SUD
Octagon House
Concorde Way
Fareham
Hampshire
PO15 5RL

United Kingdom
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2 Test Details

2.1 20 dB Bandwidth & 99% Occupied Bandwidth
2141 Specification Reference

FCC 47 CFR Part 15C, Clause 15.215 (c)
ISED RSS-210 Clause N/A
ISED RSS-GEN, Clause 6.7

21.2 Equipment Under Test and Modification State
MOTOR NO. 21, S/N: DM_EP2-0231 - Modification State 0
213 Date of Test
06-February-2025
21.4 Test Method
The test was performed in accordance with ANSI C63.10, clause 6.9.2 and 6.9.3.
DUT was powered by internal 3.85 V DC Lithium Battery.
The DUT was configured as per customer setting 13.56 MHz, Continuous Wave. (Setting 31).
21.5 Test Setup Diagram

For Radiated emissions 9kHz to 30MHz

Semi-Anechoic Chamber

B o o o o e o

EUT& 3m
Support Units ! 1
. Turn Table
-~
BmmT
[— ——————mr——er———————————— == =]
Test Receiver
C ]
MbE~"loecooe
— R

2.1.6 Environmental Conditions

Ambient Temperature  20.2 °C
Relative Humidity 33.8%

Page 8 of 33
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21.7 Test Results

13.56 MHz NFC - Transmit

Frequency (MHz)

20 dB Bandwidth
(Hz)

99% Occupied
Bandwidth (Hz)

FLower (MHZz)

Fupper (MHZ)

13.56

75.42

63.93034

13.56015

13.56022

Table 16

Multiview &8 Receiver

X  Spectrum

X  Spectrum 2

SWT 14 1€
Input PS
TDS In| R
1 Frequency Sweep

CF 13.560185 MHz
2 Marker Table
Type Ref  Trc
M1 1
T1 1
T2 1

1

04:41:25 PM  02/06/2025

X-Value
13.5601825 MHz
1 45l iz

RBW 3
VBW
Notch

1001 pts

Y-Value
52.45 dBpV/m

X | Spectrum 3 X

FFT Frequency 13.5601850 MHz

o 1Pk Max
52,45 dBpvV/m
13.560182500 MHz

M1[1]

50.0 Hz/ Span 500.0 Hz

Function Function Result

B
75.42 Hz

- Measuring... [[TITITI

2025-02-06
16:41:25

Figure 1 - 20 dB Bandwidth

Multiview S8 Receiver X | Spectrum

SWT 140 (~1€
Input PS
TDS Inpu RSE 9
1 Occupied Band

CF 13.560185 MHz
2 Marker Table

Type Ref  Trc
M1

04:40:43 BM  02/06/2025

X-Value
1 13.5601825 MHz
T1 1 0 z
T2 1

VBW
Notch

1001 pts

Y-Value

52.45 dBpV/m

04 d

X | Spectrum 2 X  Spectrum3

® RBW

Frequency 13.5601850 MHz

o 1Pk Ma
52,45 dBpv/m
13.560182500 MHz

M1[1]

50.0 Hz/ Span 500.0 Hz

Function Function Result
63.930342685 Hz
Hz

. 2025-02-06
Measurint 16:40:43
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Figure 2 - 99% Occupied Bandwidth

Specification Limits

FCC 47 CER Part 15C, Limit Clause 15.215 (c)

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.

ISED RSS 210 and ISED RSS GEN, Limit Clause

None specified.

Page 10 of 33
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219

Test Location and Test Equipment Used

This test was carried out in RF Chamber 11.

Calibration Calibration
Instrument Manufacturer Type No TE No | Period .
Expires
(months)
HygroPalm Rotronic HygroPalm 0 3484 12 13-Sep-2025
3m Semi-Anechoic Rainford RF Chamber 11 | 5136 |36 14-Nov-2027
Chamber
Mast and Tumntable Maturo Maturo NCD 5159 |- TU
Controller
Turntable Maturo TT 15WF 5160 - TU
Test Receiver Rohde & Schwarz ESwW44 5382 12 09-Sep-2025
MWX221-
Cable (SMA to SMA, 2 m) [ Junkosha 02000AMSAMS/A 5518 12 18-Apr-2025
Antenna (Loop, 9 kHz to
30 MHz) Teseq HLA 6121 5616 24 16-Aug-2026
MWX221-
Cable (N to N 8m) Junkosha 08000NMSNMS/B 6330 6 17-Feb-2025
Table 17

TU - Traceability Unscheduled

Page 11 of 33
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2.2

2.21

2.2.2

223

224

225

Field Strength of any Emission

Specification Reference

FCC 47 CFR Part 15C, Clause 15.225 (a)(b)(c)(d)
ISED RSS-210, Clause B.6

ISED RSS-GEN, Clause 6.13

Equipment Under Test and Modification State

MOTOR NO. 21, S/N: DM_EP2-0255 - Modification State 0
MOTOR NO. 21, S/N: DM_EP2-0231 - Modification State O

Date of Test

04-February-2025 to 26-February-2025

Test Method

The test was performed in accordance with ANSI C63.10, clause 6.3, 6.4 and 6.5.

DUT was powered by internal 3.85 V DC Lithium Battery.

The DUT was configured as per customer setting 13.56 MHz, Continuous Wave. (Setting 31).

Pre-scan measurements were made at a distance of 3 m as shown by the plots below using a peak
detector.

Final emission measurements were then made using a Quasi-Peak detector and recorded in the
tables below. The limit lines shown on the plot were extrapolated from either 300 m or 30 m to the
measurement distance of 3 m in accordance with ANSI C63.10 Clause 6.4.4.2.

Test Setup Diagram

Semi-anechoic Chamber

Mast
r amg EUT | ——F
Communications Antenna,
Cable
Absorbant Material 15m
R e Lo-- (Measurements > 1 GHz)
| ' RF 1-4m
Pre-amp= civer(s) | J{
""""""""" | Turntable |
I
@--------: 7--1 Turntable Control
: |
Remote i :
Measuring '
Access Spectrum Analyser — - F  peo--------- '
Device Computer

| Antenna is boresighted for measurements > 1 GHz.
i Distance from antenna to EUT is 1 m for measurements > 18 GHz.
i Height of EUT above the ground plane is 0.8 m for measurements < 1 GHz.

Page 12 of 33
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2.2.6

For Radiated emissions 9kHz to 30MHz

EUT&

o e e

Support Units !

Semi-Anechoic Chamber

3m

Turn Table

Test Receiver

—

o000
O O O O

Environmental Conditions

Ambient Temperature
Relative Humidity

19.5-20.8°C
33.8-443%

Page 13 of 33
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2.2.7 Test Results

13.56 MHz NFC - Transmit, Carrier Results

Frequency (MHz) Quasi-Peak Level Quasi-Peak Level Quasi-Peak Level Quasi-Peak Level
(dBuVv/m) at 3m (dBuVv/m) at 30m (UV/m) at 3m (UV/m) at 30m
13.56 53.45 33.45 470.44 47.044

Table 18 - Fundamental Field Strength

MultiView =8 Receiver 1 X  Spectrum X | Spectrum 2 X  Spectrum 3

%VT 419 3 Mode Auto FFT Frequency 13.5601850 MHz

o 1Pk Max
M1[1] 53.45 dBuv/m
13.560185 MHz.

CF 13.560185 MHz 1001 pts 100.0 kHz/ Span 1.0 Mz
- ~  measuring... [[TTTTTIT] 2025-02-26

08:43:33

08:43:34 AM 02/26,/2025

Figure 3 - Plot of the Fundamental - 13.56 MHz

Frequency MHz Quasi-Peak Level Quasi-Peak Level Quasi-Peak Level Quasi-Peak Level
(dBpVv/m) at 3 m (dBpv/m) at 30 m (uV/m) at 3 m (uV/m) at 30 m

Table 19 — NFC Transmit Emissions Results - 9 kHz to 30 MHz

No emissions were detected within 10 dB of the limit.

Page 14 of 33



Document 75962744-06 Issue 01
COMMERCIAL-IN-CONFIDENCE

MultiView .

Ref Level

Att s

Input Notch
DS
1 Frequency Sweep o 1Pk Ma

Frequency 79.5000 kHz

1001 pts 14.1 kHz/ 150.0 kHz
- measuring... [[TITTIIT] 2025-02-06

16:17:03

04:17:04 PM  02/06/2025

Figure 4 - NFC Transmit - 9 kHz to 150 kHz - X Orientation Front on

Multview :

Ref Level 00 BW 300
Att k
Input Notch

TOS Inp SE OkHz-30MHz

1 Frequency Sweep ¢ 1Pk Ma

Frequency 79.5000 kHz

1001 pts 14.1kHz/ 150.0 kHz
- Measuring... [ITITIII]] 2025-02-06

16:18:39

04:18:40 PM  02/06/2025

Figure 5 - NFC Transmit - 9 kHz to 150 kHz - X Orientation Side on
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Multiview & .

Ref Level 17

Att m s) Auto Frequency 79.5000 kHz
Input Notch

TDS 1

1 Frequency Sweep ® 1Pk Ma:

1001 pts 14.1 kHz/ 150.0 kHz
- measuring... [TTITTIIT] U220

04:21:18 PM  02/06/2025

Figure 6 - NFC Transmit - 9 kHz to 150 kHz - Y Orientation Front on

Ref Level 1:

Mode Auto FFT Frequency 79.5000 kHz
Notch

o 1Pk Ma;

1001 pts 14.1 kHz/ 150.0 kHz
~ measuring... [TTTITTI]] 20250206

04:20:28 PM 02/06/2025

Figure 7 - NFC Transmit - 9 kHz to 150 kHz - Y Orientation Side on
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Multiview & .

Ref Level I RBW 3

Att 5 SWT 14 ms VBW Auto Frequency 79.5000 kHz
Input PS Notch C

TDS |

1 Frequency Sweep ® 1Pk Ma:

1001 pts 14.1 kHz/ 150.0 kHz
- measuring... [TTITTIIT] 2025-02-06

16:23:20

04:23:21 PM  02/06/2025

Figure 8 - NFC Transmit - 9 kHz to 150 kHz - Z Orientation Front on

MultiView =
Ref Level e RBW 300 Hz

Att > VBW 1) Mode A Frequency 79.5000 kHz
Input ¥ Notch

TOS 1

1 Frequency Sweep o 1Pk Ma:

1001 pts 14.1kHz/ 150.0 kHz
- Measuring... [ITITIII]] 2025-02-06

16:25:49

04:25:50 PM  02/06/2025

Figure 9 - NFC Transmit - 9 kHz to 150 kHz - Z Orientation Side on
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MultiView =8 Receiver X  Spectrum

RefLevel RBW
S Att BW

Input Notch
i

1 Frequency Sweep

Frequency 15.0750000 MHz

® 1Pk Ma;

M1[1]/52.68 dBpV/m
12,5540 MHz

150.0 kHz 1001 pts 2.99 MHz/
- measuring... [TTITTIIT] Ru251 2500

03:51:34 BM  02/06/2025

Figure 10 - NFC Transmit - 150 kHz to 30 MHz - X Orientation Front on

MultiView =2 Receiver X  Spectrum =

Ref Level dE| ® RBW
e Att 7 3 vBW Frequency 15.0750000 MHz
Input Notch (
L t2 "REE SkHz. z
1 Frequency Sweep o 1Pk Ma:
M1[1]/49.44 dBpY/m
13.5540 MHz.

150.0kHz 1001 pts 2.99 MHz/
~ measuring... [[TTTTTIT] 20250206

03:44:58 PM  02/06/2025

Figure 11 - NFC Transmit - 150 kHz to 30 MHz - X Orientation Side on
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MultiView =8 Receiver X  Spectrum

RefLevel RBW
S Att BW

Input Notch
i

1 Frequency Sweep

Frequency 15.0750000 MHz

® 1Pk Ma;

M1[1]/52.88 dBpV/m
12,5540 MHz

150.0 kHz 1001 pts 2.99 MHz/
- measuring... [TTITTIIT] Ruzo 2400

03:42:04 PM  02/06/2025

Figure 12 - NFC Transmit - 150 kHz to 30 MHz - Y Orientation Front on

MultiView =2 Receiver X  Spectrum =

Ref Level dE| ® RBW
e Att 7 3 vBW Frequency 15.0750000 MHz
Input Notch (
L t2 "REE SkHz. z
1 Frequency Sweep o 1Pk Ma:
M1[1]/49.57 dBpY/m
13.5540 MHz.

150.0kHz 1001 pts 2.99 MHz/
~ measuring... [[TTTTTIT] 20250206

03:43:14 PM  02/06/2025

Figure 13 - NFC Transmit - 150 kHz to 30 MHz - Y Orientation Side on
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MultiView =8 Receiver X  Spectrum

RefLevel RBW
S Att BW

Input Notch
i

1 Frequency Sweep

Frequency 15.0750000 MHz

® 1Pk Ma;

M1[1]/42.30 dBpV/m
12,5540 MHz

150.0 kHz 1001 pts 2.99 MHz/
- measuring... [TTITTIIT] Ruze2400

03:40:47 PM  02/06/2025

Figure 14 - NFC Transmit - 150 kHz to 30 MHz - Z Orientation Front on

MultiView =2 Receiver X  Spectrum =

Ref Level dE| ® RBW
e Att 7 3 vBW Frequency 15.0750000 MHz
Input Notch (
L t2 "REE SkHz. z
1 Frequency Sweep o 1Pk Ma:
M1[1]/37.40 dBpY/m
13.5600 MHz.

150.0kHz 1001 pts 2.99 MHz/
- measuring... [[TTTTTIT] 20250206

03:39:16 PM  02/06/2025

Figure 15 - NFC Transmit - 150 kHz to 30 MHz - Z Orientation Side on
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Frequency Level Limit . o . L
(MH2) (dBuV/m) (dBuV/m) Margin (dB) |Detector Angle (°) Height (cm) |Polarisation
*

Table 20 - NFC Transmit - X Plane, Emissions Results — 30 MHz to 1 GHz

No emissions were detected within 10 dB of the limit.

Level (dByv/m)

Start 30 MHz

—  Peak Trace

— Limit

Center 515 MHz

Stop 1000 MHz

Figure

16 - NFC Transmit - X Plane, 13.56MHz, 30 MHz to 1 GHz, Horizontal (Peak)

Level (dByv/m)

Start 30 MHz

—  Peak Trace

.

— Limit

Center 515 MHz

Stop 1000 MHz

Figure 17 - NFC Transmit - X Plane, 13.56MHz, 30 MHz to 1 GHz, Vertical (Peak)
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Frequency Level Limit . o . L
(MH2) (dBuV/m) (dBuV/m) Margin (dB) |Detector Angle (°) Height (cm) |Polarisation
*

Table 21 - NFC Transmit - Y Plane, Emissions Results — 30 MHz to 1 GHz

No emissions were detected within 10 dB of the limit.

Level (dByv/m)

Start 30 MHz

—  Peak Trace

— Limit

Center 515 MHz

Stop 1000 MHz

Figure

18 - NFC Transmit - Y Plane, 13.56MHz, 30 MHz to 1 GHz, Horizontal (Peak)

Level (dByv/m)

Start 30 MHz

—  Peak Trace

.

— Limit

Center 515 MHz

Stop 1000 MHz

Figure 19 - NFC Transmit - Y Plane, 13.56MHz, 30 MHz to 1 GHz, Vertical (Peak)
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Frequency Level Limit

(MHz) (dBpv/m) (dBuv/m) Detector

Margin (dB)

Angle (°)

Height (cm) |Polarisation

*

Table 22 - NFC Transmit - Z Plane, Emissions Results — 30 MHz to 1 GHz

No emissions were detected within 10 dB of the limit.

—  Peak Trace

— Limit

Start 30 MHz Center 515 MHz

Stop 1000 MHz

Figure 20 - NFC Transmit - Z Plane, 13.56MHz, 30 MHz to 1 GHz, Horizontal (Peak)

—  Peak Trace

.

— Limit

Start 30 MHz Center 515 MHz

Stop 1000 MHz

Figure 21 - NFC Transmit - Z Plane, 13.56MHz, 30 MHz to 1 GHz, Vertical (Peak)
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2.2.8

Specification Limits

FCC 47 CFR Part 15, Limit Clause 15.225 (a)(b)(c)(d)

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

(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 m.

(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 m.

(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.

FCC 47 CER Part 15, Limit Clause 15.209

Frequency (MHz) Field Strength (uV/m) Measurement Distance (m)
0.009 to 0.490 2400/F (kHz) 300

0.490 to 1.705 24000/F (kHz) 30

1.705 to 30 30 30

30to 88 100** 3

88 to 216 150** 3

216 to 960 200%* 3

Above 960 500 5

Table 23 - FCC Radiated Emission Limit
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ISED RSS-210, Limit Clause B.6

The field strength of any emission shall not exceed the following limits:

(a) 15.848 mV/m (84 dBpuV/m) at 30 m, within the band 13.553 — 13.567 MHz.

(b) 334 pV/m (50.5 dBuV/m) at 30 m, withing the bands 13.410 — 13.553 MHz and 13.567 — 13.710

MHz.

(c) 106 pV/m (40.5 dBpV/m) at 30 m, within the bands 13.110 — 13.410 MHz and 13.710 — 14.010

MHz.

(d) RSS-GEN general field strength limits for frequencies outside the band 13.110 — 14.010 MHz.

ISED RSS-GEN, Limit Clause

Frequency Electric Field Strength Magnetic Field Strength (H- | Measurement Distance (m)
(uVv/im) Field) (LA/m)

9 - 490 kHz 2,400/F (F in kHz) 2,400/377F (F in kHz) 300

490 - 1,705 kHz 24,000/F (F in kHz) 24,000/377F (F in kHz) 30

1,705 kHz - 30 MHz 30 N/A 30

Table 24 - ISED Radiated Emission Limit - Less than 30 MHz

Frequency (MHz) Field Strength (uV/m at 3 m)
30-88 100
88 - 216 150
216 - 960 200
> 960 500

Table 25 - ISED Radiated Emission Limit - 30 MHz to 1 GHz
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Test Location and Test Equipment Used

This test was carried out in RF Chamber 11.

Calibration Calibration
Instrument Manufacturer Type No TE No | Period .
Expires
(months)
HygroPalm Rotronic HygroPalm 0 3484 12 13-Sep-2025
Emissions Software TUV SUD EmX V3.4.2 5125 - Software
3m Semi-Anechoic Rainford RF Chamber 11 | 5136 |36 14-Nov-2027
Chamber
Mast Maturo TAM 4.0-P 5158 - TU
Mast and Turntable Maturo Maturo NCD 5159 |- TU
Controller
Turntable Maturo TT 15WF 5160 - TU
Test Receiver Rohde & Schwarz ESW44 5382 12 09-Sep-2025
MWX221-
Cable (SMA to SMA, 2 m) [ Junkosha 02000AMSAMS/A 5518 12 18-Apr-2025
Antenna (Bi-Log, 30 MHz
to 1 GHz) Teseq CBL6111D 5615 24 15-Mar-2025
Antenna (Loop, 9 kHz to A
30 MHz) Teseq HLA 6121 5616 24 16-Aug-2026
MWX221-
Cable (N to N 8m) Junkosha 08000NMSNMS/B 6330 6 17-Feb-2025
MWX221-
Cable (N to N 8m) Junkosha 08000NMSNMS/B 6330 6 20-Aug-2025
Cable (N to N 8m) Scott Cables SCBBO0-A-NMNM- 1 6715 | g 01-Aug-2025

08.00M

TU - Traceability Unscheduled

Table 26
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2.3

2.31

2.3.2

2.3.3

234

235

2.3.6

Frequency Tolerance Under Temperature Variations
Specification Reference

FCC 47 CFR Part 15C, Clause 15.225 (e),
ISED RSS-210 Clause B.6
ISED RSS-GEN, Clause 6.11

Equipment Under Test and Modification State

MOTOR NO. 21, S/N: DM_EP2-0231 - Modification State 0
MOTOR NO. 21, S/N: DM_EP2-0014 - Modification State 0
Date of Test

20-February-2025 to 27 February 2025

Test Method

The test was performed in accordance with ANSI C63.10, clause 6.8 and RSS-GEN Clause 6.11.

DUT was powered by a variable DC Power supply for extreme voltage variations.

The DUT was configured as per customer setting 13.56 MHz, Continuous Wave. (Setting 31).

Test Setup Diagram

Spectrum Analyser / Receiver i

i

i 2l ®

10d8
Attn

10 MHz Ref. Clock

Environmental Conditions

Ambient Temperature 19.3-20.3°C
Relative Humidity 33.6-33.8%

D) E

Thermal Chamber !

EUT Customer
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2.3.7

2.3.8

Test Results

13.56 MHz NFC - Transmit

Temperature Voltage Measured Frequency | Frequency Deviation Frequency Error
(MHz) (%) (ppm)

-20.0 °C 3.85VDC 13.5602288 0.0016873 16.8731563

-10.0 °C 3.85VDC 13.5602169 0.0015996 15.9955752

0.0°C 3.85VDC 13.5602000 0.0014749 14.7492625

+10.0 °C 3.85VDC 13.5601865 0.0013754 13.7536873

+20.0 °C 3.85VDC 13.5601806 0.0013319 13.3185841

+30.0 °C 3.85VDC 13.5601835 0.0013533 13.5324484

+40.0 °C 3.85VDC 13.5601925 0.0014195 14.1954277

+50.0 °C 3.85VDC 13.5601945 0.0014344 14.3436578

Table 27 - Frequency Tolerance Under Temperature Variation

Temperature Voltage Measured Frequency | Frequency Deviation Frequency Error
(MHz) (%) (ppm)

+20.0 °C 2.7V DC 13.5601477 0.00108901 10.8901180

+20.0 °C 3.85VvDC* 13.5601515 0.00111704 11.1703540

Table 28 - Frequency Tolerance Under Voltage Variation

* Note: Upper end point and Nominal Voltage are the same (3.85 V DC)

Specification Limits

FCC 47 CER Part 15, Limit Clause 15.225 (e)

The frequency tolerance of the carrier signal shall be maintained within £ 0.01 % of the
operating frequency.

ISED RSS-210, Limit Clause B.6

Carrier frequency stability shall be maintained to +0.01% (+100 ppm)
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Test Location and Test Equipment Used

This test was carried out in RF Chamber 11.

Calibration Calibration
Instrument Manufacturer Type No TE No | Period .
Expires
(months)
Climatic Chamber Votsch VT4002 161 - O/P Mon
DLP_RFID-ANT DLP Designs Inc. DLP_RFID-ANT - - TU
Programmable Power
Supply Iso-tech IPS 2010 2437 - O/P Mon
Thermocouple Fluke 51 3173 |12 31-May-2025
Thermometer
HygroPalm Rotronic HygroPalm 0 3484 12 13-Sep-2025
True RMS Multimeter Fluke 179 4006 12 22-03-2025
1 MHz / 10 MHz reference | Quartzlock E10-X 4973 12 03-Sep-2025
3m Semi-Anechoic Rainford RF Chamber 11 5136 |36 14-Nov-2027
Chamber
Test Receiver Rohde & Schwarz ESwW44 5382 12 09-Sep-2025
Attenuator 5W 10dB AT40A-4041-D18-
DC-18GHz Aaren 10 5487 12 11-Oct-2025
MWX221-
Cable (SMA to SMA, 2 m) | Junkosha 02000AMSAMS/A 5518 12 18-Apr-2025
Table 29

O/P Mon — Output Monitored using calibrated equipment
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3 Photographs

3.1 Test Setup Photographs

Figure 23 — Below 30GHz Side on

Page 30 of 33



Document 75962744-06 Issue 01
COMMERCIAL-IN-CONFIDENCE

Figure 24 — 30 MHz to 1 GHz X Plane

Figure 25 -30 MHz to 1 GHz Y Plane
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Figure 26 — 30 MHz to 1 GHz Z Plane
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4 Measurement Uncertainty

For a 95% confidence level, the measurement uncertainties for defined systems are:

Test Name Measurement Uncertainty
20 dB Bandwidth & 99% Occupied Bandwidth +9.89 Hz
Field Strength of any Emission 9 kHz to 30 MHz: + 3.4 dB
30 MHz to 1 GHz: +5.2 dB
Frequency Tolerance Under Temperature Variations +6.54 Hz
Table 30

Measurement Uncertainty Decision Rule — Accuracy Method

Determination of conformity with the specification limits is based on the decision rule according to IEC
Guide 115:2021, Clause 4.4.3 (Procedure 2). The measurement results are directly compared with the
test limit to determine conformance with the requirements of the standard.

Risk: The uncertainty of measurement about the measured result is negligible with regard to the final
pass/fail decision. The measurement result can be directly compared with the test limit to determine
conformance with the requirement (compare IEC Guide 115). The level of risk to falsely accept and
falsely reject items is further described in ILAC-G8.
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