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Revision History 

Version Issue Date Reason / Comments 

1 1 June 2026 Initial issue 

   
 

General Remarks 
EMC Technologies Pty Ltd hereby certify that the device(s) described herein were tested as described in this 
report and that the data included is that which was obtained during such testing. 

EMC Technologies Pty Ltd reports apply only to the specific samples tested under stated test conditions.  It is 
the manufacturer’s responsibility to assure that additional production units of this model are manufactured with 
identical electrical and mechanical components. EMC Technologies Pty Ltd shall have no liability for any 
deductions, inferences or generalisations drawn by the customer or others from EMC Technologies Pty Ltd 
issued reports. This report shall not be used to claim, constitute, or imply product endorsement by EMC 
Technologies Pty Ltd. 
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1 Project Overview 

1.1 Test Facility 
Measurements were performed at the following location: 

☐ Melbourne Laboratory 176 Harrick Road, Keilor Park, VIC 3042, Australia 

☒ Sydney Laboratory Unit 3, 87 Station Road, Seven Hills, NSW 2147, Australia 

 

EMC Technologies Pty Ltd is NATA accredited to ISO 17025 for both testing and calibration. –  
Accreditation Number 5292. 

Country Assessment Body Accreditation/Designation Numbers 

Australia NATA Site Number: 10854 (Sydney) 

Site Number: 5285 (Melbourne) 

USA FCC Designation Number: AU0002 (Sydney) 

Designation Number: AU0001 (Melbourne) 
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1.2 Standards Applied  
Unless otherwise noted, only the cited edition applies. 

47 CFR Part 15 – Subpart C, Section 15.225 
Operation within the band 13.110 – 14.010 MHz 
 

ANSI C63.10:2020 
American National Standard for Compliance Testing of Unlicensed Wireless Device 

 

ANSI C63.4-2014/A1: 2017 
American National Standard for Methods of Measurement of Radio-Noise Emissions from Low-Voltage 
Electrical and Electronic Equipment in the Range of 9 kHz to 40 GHz. 
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1.3 Results Summary 
The test sample was provided by the customer.  All results herein apply only to the test sample. 

Section Description FCC Result 

3.1 Antenna Requirement §15.203 Complied 

3.2 Restricted Bands of Operation §15.205 Complied 

3.3 Conducted Limits §15.207 Complied 

3.4 Radiated emission limits; General requirements §15.209 Complied 

3.5 Field Strength of emissions within the band 13.110 – 14.010 MHz §15.225(a)(b)(c) Complied 

3.6 Radiated Spurious Emissions §15.225(d) Complied 

3.7 Frequency Stability §15.225(e) Complied 

3.8 20dB Emission Bandwidth §15.215(c) Complied 
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1.4 Additions to, Deviations and Exclusions from the Method/Standard 
No additions to, deviations or exclusions from the method/standard were performed. 

 
1.5 Measurement Uncertainty 
EMC Technologies has evaluated the equipment and the methods used to perform the EMC testing.  The 
estimated measurement uncertainties for the various tests shown within this report are as follows: 

EMC Testing Range Value 

Conducted Emission   

• Mains Port 9 kHz to 30 MHz ± 3.2 dB 

Radiated Emission 9 kHz to 30 MHz ± 4.1 dB 

 30 MHz to 300 MHz ± 5.1 dB 

 300 MHz to 1000 MHz ± 4.7 dB 

Peak Output Power  ± 1.5 dB 

 

The above expanded uncertainties are based on standard uncertainties multiplied by a coverage factor of k=2, 
providing a level of confidence of approximately 95%. 

Application of measurement uncertainty for this report: 

The referenced uncertainty standard specifies that determination of compliance shall be based on 
measurements without taking into account measurement uncertainty. However, the measurement uncertainty 
shall appear in the test report. 
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1.6 Test Equipment 
Measurement instrumentation and transducers were calibrated in accordance with the applicable standards 
by a NATA accredited laboratory or the National Measurement Institute (NMI). 

Conducted Emission 

Manufacturer Model Serial No. Asset No. Description Cal. Date Cal. Due 

Rohde & 
Schwarz 

 ESU40 100183 R-038 EMI Receiver 06/06/2025 06/06/2026 

TESEQ NNB 51 47448 L-076 Single Phase 
LISN 

07/11/2024 07/11/2025 

Hewlett 
Packard 

11947A 3107A01261 L-010 Transient 
Limiter 

04/11/2024 04/11/2025 

EMCT --- --- SC-028 RF Cable 29/10/2024 29/10/2025 

Huber & 
Suhner 

SF104A/2x1
1N-47/4m 

Sn 
MY709/4A 

SC-041 RF Cable 31/10/2024 31/10/2025 

Hewlett 
Packard 

6843A 3531A00172 A-116 Programmable 
Power Source 

Verified on Use 

 

Radiated Emission 

Manufacturer Model Serial No. Asset No. Description Cal. Date Cal. Due 

Rohde & 
Schwarz 

 ESU40 100183 R-038 EMI Receiver 06/06/2025 06/06/2026 

SunAR RF 
Motion 

JB1 A021318 A-430 Bilog Antenna 24/04/2024 24/04/2027 

EMCO 6502 9108-2660 A-008 Loop Antenna 27/03/2024 27/03/2026 

EMCT --- --- SC-028 RF Cable 29/10/2024 29/10/2025 

Huber & 
Suhner 

SF104A/2x1
1N-47/4m 

Sn 
MY709/4A 

SC-041 RF Cable 31/10/2024 31/10/2025 

RFI Industries S800 876 S-032 Room 3, 3m 
SAC 

16/05/2024 16/05/2026 

Hewlett 
Packard 

6843A 3531A00172 A-116 Programmable 
Power Source 

Verified on Use 
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2 Equipment Under Test 

2.1 EUT Detail 
(EUT details are supplied by customer) 

EUT Details 

Product Name: Helmer Fridge PJM Kit 

Model: SFK-125 

Variant: SFK-113 

 Refer to Appendix A for customer’s variant declaration. 

Transmitter:  

Radio Module/Chip Manufacturer: Sato Vicinity Pty Ltd 

Radio Module/Chip Model: MARS-4AT Reader 

Type: Discrete transmitter 

Operating Band/Frequency: 13.56 MHz   

Number of Channels: Single Channel  

Modulation: Phase Jitter Modulation 

Antenna: Antenna 1 (Access Door) Antenna 2 (Shelves) 

Antenna Manufacturer: Sato Vicinity Pty Ltd Sato Vicinity Pty Ltd 

Antenna Model / Type: 66x95 mm PCB Antenna (p/n: 
094-10-1009) 

532x702 mm PCB Antenna (p/n: 
034-10-1035) 

Antenna Maximum Gain: -73 dBi -60 dBi 

Antenna Maximum Directivity: 2.15 dBi   2.15 dBi   

 

EUT Host Details 

Product Name: Helmer Fridges 

Model: iLR125-GX 

PCB / Hardware Version: - 

Serial No.: 2108925 

Power Rating: 115 VAC, 60 Hz, 2.8 A, 0.33 kW 

Manufacturer: Helmer Inc 

Operating Ambient Temperature: 20°C to 25°C 

Description: These are commercial fridges designed for high-performance 
storage of medical products. 
 

Note: EUT is an industrial use device and is declared as a “Class A” 
device under FCC Part 15 B. 
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2.2 Reference Document 
No. Document Title Issue No. 

1 Fridge PJM Kit FCC and IEC Test Plan 1.0 
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2.3 Test Configuration 
Installation Type: ☐Tabletop 

☒Floor-Standing 
☐Combination Tabletop and Floor-Standing 

 

Auxiliary Equipment 

No. Description Model Serial No. Remark 

AE1 Laboratory Fridge iLR125-GX 2108925 

 

Mfg: Helmer Inc 
115 Vac, 60 Hz, 2.8 A, 
0.33 kW  

AE2 Laptop Pavilion x360 8CG25211R0 Mfg.: HP 

 

Cable used for testing 

No. Description Length Shielded Remark 

1 AC Power Cable < 3m No --- 

2 Ethernet Cable > 3m No Cat 5e 

 

Block Diagram  

 

 

  

  AE1 

  

  

 

AE2 

Mains 
1 

2 

EUT 

EUT 

EUT 

EUT 

EUT 

EUT 

EUT 

EUT 

Retrofitted Antenna Shelves x 6

PJM RFID Reader Unit 

Door Access Antenna Interface 

Antenna 1.3.7 
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2.4 Operating Test Mode 
Testing was performed with the EUT’s 13.56 MHz radio module set to transmit continuously. 

The RFID antennas only transmitted one at a time. 

Mode No. Frequency RFID Antenna Location 

1 13.56 MHz Antenna 1 Door Access RFID 

2 13.56 MHz Antenna 2* Retrofitted Shelf RFID 

3 RFID OFF 

Note: For spurious emissions test, both RFID ON and RFID OFF modes were tested to clearly identify 
spurious related to the intentional 13.56 MHz transmitter. 

*Note: As per the customer’s information, each Retrofitted Antenna Shelf incorporates multiple RFID antennas. 
Only Antenna 1.3.7 (which refers to the antenna ID in the control software) was set to transmit to represent the 
worst case during the Mode 2 tests. 

 

2.5 Modifications 
No modifications were required to achieve compliance. 
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3 Evaluation of Test Results 

3.1 §15.203 – Antenna Requirement 
The transmitter incorporates one (1) Inductive coil antenna in the Door Access Interface, 14 Inductive coil 
antennas in the Retrofitted Antenna Shelves. All antennas cannot be replaced by another type. The antennas 
only transmit one at a time. 

RFID Antenna 1: 

Antenna Manufacturer: Sato Vicinity Pty Ltd 
Antenna Model/Type: 66x95 mm PCB Antenna (p/n: 094-10-1009) 
Antenna Maximum Gain:  -73 dBi 

RFID Antenna 2: 

Antenna Manufacturer: Sato Vicinity Pty Ltd 
Antenna Model/Type: 532x702 mm PCB Antenna (p/n: 034-10-1035) 
Antenna Maximum Gain:  -60 dBi 

 

3.2 §15.205 – Restricted Bands of Operation 
The provision of the §15.205 restricted bands of operation and §15.209 radiated emissions limits have been 
met, refer to Section 3.6. 

 

3.3 §15.207 – Conducted Limits 
3.3.1 Test Procedure 
The EMI Receiver was operated under program control using the Max-Hold function and automatic frequency 
scanning, measurement, and data logging techniques. The specified 0.15 MHz to 30 MHz frequency range was 
sub-divided into sub-ranges to ensure that all short duration peaks were captured. 

The various operating modes of the system were investigated. For each of the sub-ranges, the EMI receiver 
was set to continuous scan with the Peak detector set to Max-Hold mode. The Quasi-Peak detector and the 
Average detector were then invoked to measure the actual Quasi-Peak and Average level of the most significant 
peaks, which were detected. 

Calculation of voltage level 

The voltage levels were automatically measured in software and compared to the test limit. The method of 
calculation was as follows: 

𝑽𝑽𝒆𝒆𝒆𝒆𝒆𝒆 = 𝑽𝑽𝒓𝒓𝒓𝒓 + 𝑳𝑳 

Where: Vemi = The Measured EMI voltage in dBµV to be compared to the limit. 

 Vrx = The Voltage in dBµV read directly at the EMI receiver. 

 L = The insertion loss in dB of the LISN, cables and transient Limiter 

 

3.3.2 Limits 
The limit applied was in accordance with the conducted limits defined in §15.207. 
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3.3.3 Result – 150 kHz to 30 MHz 
Operating Mode: Mode 1 Test Date: 30/09/2025 01/10/2025 
Power Input: 115 Vac 60 Hz Temperature: 22°C 20°C 
Port: AC Mains Port (Active Line) Humidity: 53% 48% 
Test Standard: FCC 15.207 Detector: Quasi Peak (QP), Average (AV) 

 
Peak 

 
Frequency 

 
[MHz] 

Port Quasi Peak Average 
Level 

[dBµV] 
Limit 

[dBµV] 
Margin 

[dB] 
Level 

[dBµV] 
Limit 

[dBµV] 
Margin 

[dB] 
1** 0.27 Active N/A N/A N/A N/A N/A N/A 
2** 0.30 Active N/A N/A N/A N/A N/A N/A 
3** 0.37 Active N/A N/A N/A N/A N/A N/A 
4** 0.43 Active N/A N/A N/A N/A N/A N/A 
5** 0.24 Active N/A N/A N/A N/A N/A N/A 
6** 0.34 Active N/A N/A N/A N/A N/A N/A 
7** 0.40 Active N/A N/A N/A N/A N/A N/A 
8** 0.50 Active N/A N/A N/A N/A N/A N/A 
9** 0.53 Active N/A N/A N/A N/A N/A N/A 
10** 0.35 Active N/A N/A N/A N/A N/A N/A 
11** 0.18 Active 61.7 64.7 -3.0 54.2 54.7 -0.5 
12** 0.16 Active 62.6 65.5 -2.9 52.1 55.5 -3.4 
13* 13.56 Active N/A N/A N/A N/A N/A N/A 
14** 1.04 Active 39.1 56.0 -16.9 32.8 46.0 -13.2 
15** 19.71 Active 37.2 60.0 -22.8 33.6 50.0 -16.4 

Comment: 
*This peak is intentional radiator – not subject to the limits. 
** These peaks were identified as unintentional emissions which were unrelated to 13.56MHz and not 
subject to the §15.209 spurious emissions limit. 
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Operating Mode: Mode 1 Test Date: 30/09/2025 01/10/2025 
Power Input: 115 Vac 60 Hz Temperature: 22°C 20°C 
Port: AC Mains Port (Neutral Line) Humidity: 53% 48% 
Test Standard: FCC 15.207 Detector: Quasi Peak (QP), Average (AV) 

 
Peak 

 
Frequency 

 
[MHz] 

Port Quasi Peak Average 
Level 

[dBµV] 
Limit 

[dBµV] 
Margin 

[dB] 
Level 

[dBµV] 
Limit 

[dBµV] 
Margin 

[dB] 
1** 0.27 Active N/A N/A N/A N/A N/A N/A 
2** 0.30 Active N/A N/A N/A N/A N/A N/A 
3** 0.37 Active N/A N/A N/A N/A N/A N/A 
4** 0.24 Active N/A N/A N/A N/A N/A N/A 
5** 0.43 Active N/A N/A N/A N/A N/A N/A 
6** 0.50 Active N/A N/A N/A N/A N/A N/A 
7** 0.34 Active N/A N/A N/A N/A N/A N/A 
8** 0.35 Active N/A N/A N/A N/A N/A N/A 
9** 0.53 Active N/A N/A N/A N/A N/A N/A 
10** 0.26 Active 58.8 61.6 -2.8 51.3 51.6 -0.3 
11** 0.18 Active 60.7 64.5 -3.8 52.6 54.5 -1.9 
12** 0.42 Active 51.4 57.5 -6.1 44.5 47.5 -3.0 
13** 0.16 Active 62.1 65.5 -3.4 51.4 55.5 -4.1 
14* 13.56 Active N/A N/A N/A N/A N/A N/A 
15** 1.10 Active 40.2 56.0 -15.8 34.0 46.0 -12.0 
16** 20.26 Active 38.2 60.0 -21.8 34.3 50.0 -15.7 

Comment: 
*This peak is intentional radiator – not subject to the limits. 
** These peaks were identified as unintentional emissions which were unrelated to 13.56MHz and not 
subject to the §15.209 spurious emissions limit. 
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Operating Mode: Mode 2 Test Date: 01/10/2025  
Power Input: 115 Vac 60 Hz Temperature: 20°C  
Port: AC Mains Port (Active Line) Humidity: 48%  
Test Standard: FCC 15.207 Detector: Quasi Peak (QP), Average (AV) 

 
Peak 

 
Frequency 

 
[MHz] 

Port Quasi Peak Average 
Level 

[dBµV] 
Limit 

[dBµV] 
Margin 

[dB] 
Level 

[dBµV] 
Limit 

[dBµV] 
Margin 

[dB] 
1* 13.56 Active N/A N/A N/A N/A N/A N/A 
2** 0.27 Active N/A N/A N/A N/A N/A N/A 
3** 0.43 Active N/A N/A N/A N/A N/A N/A 
4** 0.34 Active N/A N/A N/A N/A N/A N/A 
5** 0.31 Active N/A N/A N/A N/A N/A N/A 
6** 0.24 Active N/A N/A N/A N/A N/A N/A 
7** 0.37 Active N/A N/A N/A N/A N/A N/A 
8** 0.40 Active N/A N/A N/A N/A N/A N/A 
9** 0.47 Active N/A N/A N/A N/A N/A N/A 
10** 0.35 Active N/A N/A N/A N/A N/A N/A 
11** 0.53 Active N/A N/A N/A N/A N/A N/A 
12** 0.26 Active N/A N/A N/A N/A N/A N/A 
13** 0.29 Active 57.1 60.6 -3.5 50.5 50.6 -0.1 
14** 0.17 Active 60.6 64.8 -4.2 52.2 54.8 -2.6 
15** 1.11 Active 40.5 56.0 -15.5 33.8 46.0 -12.2 

Comment: 
*This peak is intentional radiator – not subject to the limits. 
** These peaks were identified as unintentional emissions which were unrelated to 13.56MHz and not 
subject to the §15.209 spurious emissions limit. 
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Operating Mode: Mode 2 Test Date: 01/10/2025  
Power Input: 115 Vac 60 Hz Temperature: 20°C  
Port: AC Mains Port (Neutral Line) Humidity: 48%  
Test Standard: FCC 15.207 Detector: Quasi Peak (QP), Average (AV) 

 
Peak 

 
Frequency 

 
[MHz] 

Port Quasi Peak Average 
Level 

[dBµV] 
Limit 

[dBµV] 
Margin 

[dB] 
Level 

[dBµV] 
Limit 

[dBµV] 
Margin 

[dB] 
1* 13.56 Active N/A N/A N/A N/A N/A N/A 
2** 0.27 Active N/A N/A N/A N/A N/A N/A 
3** 0.30 Active N/A N/A N/A N/A N/A N/A 
4** 0.37 Active N/A N/A N/A N/A N/A N/A 
5** 0.34 Active N/A N/A N/A N/A N/A N/A 
6** 0.43 Active N/A N/A N/A N/A N/A N/A 
7** 0.24 Active N/A N/A N/A N/A N/A N/A 
8** 0.40 Active N/A N/A N/A N/A N/A N/A 
9** 0.35 Active N/A N/A N/A N/A N/A N/A 
10** 0.53 Active N/A N/A N/A N/A N/A N/A 
11** 0.49 Active N/A N/A N/A N/A N/A N/A 
12** 0.17 Active 60.9 64.8 -3.9 53.0 54.8 -1.8 
13** 0.47 Active 54.6 56.4 -1.8 43.4 46.4 -3.0 
14** 1.06 Active 37.7 56.0 -18.3 29.7 46.0 -16.3 

Comment: 
*This peak is intentional radiator – not subject to the limits. 
** These peaks were identified as unintentional emissions which were unrelated to 13.56MHz and not 
subject to the §15.209 spurious emissions limit. 
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Operating Mode: Mode 3 Test Date: 30/09/2025  
Power Input: 115 Vac 60 Hz Temperature: 22°C  
Port: AC Mains Port (Active Line) Humidity: 53%  
Test Standard: FCC 15B Detector: Quasi Peak (QP), Average (AV) 

 
Peak 

 
Frequency 

 
[MHz] 

Port Quasi Peak Average 
Level 

[dBµV] 
Limit 

[dBµV] 
Margin 

[dB] 
Level 

[dBµV] 
Limit 

[dBµV] 
Margin 

[dB] 
1 0.27 Active 62.9 79.0 -16.1 56.2 66.0 -9.8 
2 0.16 Active 62.1 79.0 -16.9 51.8 66.0 -14.2 
3 0.18 Active 61.7 79.0 -17.3 54.2 66.0 -11.8 
4 0.24 Active 61.5 79.0 -17.5 54.9 66.0 -11.1 
5 0.21 Active 60.7 79.0 -18.3 54.5 66.0 -11.5 
6 0.30 Active 59.6 79.0 -19.4 53.0 66.0 -13.0 
7 0.53 Active 53.5 73.0 -19.5 47.1 60.0 -12.9 
8 0.26 Active 59.2 79.0 -19.9 51.5 66.0 -14.5 
9 0.37 Active 59.0 79.0 -20.0 52.3 66.0 -13.7 

10 0.34 Active 58.9 79.0 -20.1 52.2 66.0 -13.8 
11 0.36 Active 57.4 79.0 -21.6 49.0 66.0 -17.0 
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Operating Mode: Mode 3 Test Date: 30/09/2025  
Power Input: 115 Vac 60 Hz Temperature: 22°C  
Port: AC Mains Port (Neutral Line) Humidity: 53%  
Test Standard: FCC 15B Detector: Quasi Peak (QP), Average (AV) 

 
Peak 

 
Frequency 

 
[MHz] 

Port Quasi Peak Average 
Level 

[dBµV] 
Limit 

[dBµV] 
Margin 

[dB] 
Level 

[dBµV] 
Limit 

[dBµV] 
Margin 

[dB] 
1 0.16 Neutral 62.6 79.0 -16.4 52.1 66.0 -13.9 
2 0.27 Neutral 61.9 79.0 -17.1 55.1 66.0 -11.0 
3 0.17 Neutral 61.8 79.0 -17.2 53.8 66.0 -12.2 
4 0.24 Neutral 61.6 79.0 -17.4 54.9 66.0 -11.1 
5 0.21 Neutral 60.2 79.0 -18.9 54.0 66.0 -12.0 
6 0.30 Neutral 60.1 79.0 -18.9 53.5 66.0 -12.5 
7 0.53 Neutral 53.0 73.0 -20.0 46.7 60.0 -13.3 
8 0.34 Neutral 58.9 79.0 -20.1 52.2 66.0 -13.8 
9 0.37 Neutral 58.7 79.0 -20.3 51.7 66.0 -14.3 

10 0.26 Neutral 58.1 79.0 -20.9 50.6 66.0 -15.4 
 

  



 

 EMC Test Report 
S2508008-2 v1  

 

 

Except for page 1, this report shall not be reproduced except in full. 

Page 20 of 37 

 

3.4 §15.209 – Radiated Emission Limits; General Requirements 
The provision of the §15.205 restricted bands of operation and §15.209 radiated emissions limits have been 
met, refer to Section 3.6. 

 

3.5 §15.225(a)(b)(c) – Field Strength of Emissions within Band 13.110 – 14.010 MHz 
3.5.1 Test Procedure 
The field strength of emissions within the band was measured inside a semi-anechoic chamber compliant with 
ANSI C63.4:2014. 

The EUT was set up on the test turntable and slowly rotated through 360° to determine the highest emissions 
with the spectrum analyzer set to Max-Hold using peak detector with a resolution bandwidth of 9 kHz. A 
calibrated active loop antenna was used for the measurements.  Measurements were conducted in all antenna 
orientations (Parallel to EUT, Perpendicular to EUT and Ground Parallel). 

All measurements were performed at 3 m distance. Final measurements on the fundamental emissions were 
done using a Quasi-Peak Detector. 

 

3.5.2 Limits 
As per §15.225: 

(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. 

 

Frequency range 
[MHz] 

Field Strength at 30m 
[µV/m] 

Field Strength at 30m 
[dBµV/m] 

Field Strength at 3m 
[dBµV/m] 

13.110 to 13.410 106 40.5 80.5 

13.410 to 13.553 334 50.5 90.5 

13.553 to 13.567 15848 84.0 124.0 

13.567 to 13.710 334 50.5 90.5 

13.710 to 14.010 106 40.5 80.5 
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3.5.3 Results 
All emissions within Band 13.110 to 14.010 MHz complied with the requirement of the standard. 

Operating Mode: Mode 1 Test Date:  25/09/2025 26/09/2025 
Power Input: 115 Vac 60 Hz Temperature:  21°C 20°C 
Measurement Distance: 3 m Humidity:  38% 37% 
Test Standard: FCC 15.225 Detector: Quasi Peak (QP) 

 
Peak 

 
Frequency 

[MHz] 
Polarisation E-Field at 3m 

[dBµV/m] 
Limit at 3m 
[dBµV/m] 

Margin 
[dB] 

Result 

1 13.59 Parallel 24.6 90.5 -65.9 Complied 
2 13.53 Parallel 24.5 90.5 -66.0 Complied 
3 13.56 Parallel 56.2 124.0 -67.8 Complied 
4 13.54 Perpendicular 32.7 90.5 -66.6 Complied 
5 13.58 Perpendicular 31.0 90.5 -67.5 Complied 
6 13.56 Perpendicular 51.2 124.0 -73.0 Complied 
7 13.54 Ground Parallel 38.7 90.5 -65.9 Complied 
8 13.58 Ground Parallel 35.6 90.5 -67.0 Complied 
9 13.56 Ground Parallel 51.8 124.0 -72.6 Complied 
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Operating Mode: Mode 2 Test Date:  26/09/2025 29/09/2025 
Power Input: 115 Vac 60 Hz Temperature:  20°C 21°C 
Measurement Distance: 3 m Humidity:  37% 44% 
Test Standard: FCC 15.225 Detector: Quasi Peak (QP) 

 
Peak 

 
Frequency 

[MHz] 
Polarisation E-Field at 3m 

[dBµV/m] 
Limit at 3m 
[dBµV/m] 

Margin 
[dB] 

Result 

1 13.56 Parallel 71.1 124.0 -52.9 Complied 
2 13.53 Parallel 27.1 90.5 -63.4 Complied 
3 13.59 Parallel 24.4 90.5 -66.1 Complied 
4 13.56 Perpendicular 60.9 124.0 -63.1 Complied 
5 13.54 Perpendicular 25.2 90.5 -65.3 Complied 
6 13.59 Perpendicular 24.6 90.5 -65.9 Complied 
7 13.56 Ground Parallel 73.5 124.0 -50.5 Complied 
8 13.54 Ground Parallel 29.9 90.5 -60.6 Complied 
9 13.59 Ground Parallel 27.9 90.5 -62.6 Complied 
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3.6 §15.225 – Radiated Spurious Emission  
3.6.1 Test Procedure 
Radiated out-of-band/spurious emissions measurements were performed in a semi-anechoic chamber 
compliant with ANSI C63.4:2014. 

The test frequency range was sub-divided into smaller bands with the defined resolution bandwidths to permit 
reliable display and identification of emissions. 

Frequency range 
[MHz] 

Measurement 
Bandwidth 

[kHz] 

Measurement Distance 
[m] 

Antenna 

0.009 to 0.150 0.2 3 0.6 metre Loop Antenna 

0.150 to 30 9 3 0.6 metre Loop Antenna 

30 to 1000 120 3 Biconilog Antenna 

 

The EUT is classified as floor-standing equipment. During testing, the EUT was placed approximately 10cm 
above the ground plane using a non-conductive support, representative of normal installation. 

The EUT was slowly rotated with the Peak Detector set to Max-Hold. This was performed for at least two 
antenna heights. Each significant peak was then investigated and maximized with the Quasi-Peak Detector for 
measurements below 1 GHz. 

The measurement data for each frequency range was corrected for cable losses and antenna factors. This 
process was performed for all the polarizations and orientations of the measuring antenna. 
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3.6.2 Test Setup 
9 kHz to 30 MHz: 

 
 

 30 - 1000 MHz: 
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3.6.3 Evaluation of field strength 
The field strength was calculated automatically by software using pre-stored calibration data.  The method of 
calculation is shown below: 

𝑬𝑬 = 𝑽𝑽 + 𝑨𝑨𝑨𝑨 − 𝑮𝑮 + 𝑳𝑳 

Where: E = Radiated Field Strength in dBµV/m. 

 V = EMI Receiver Voltage in dBµV 

 AF = Antenna Factor in dB/m. (stored as a data array) 

 G = Preamplifier Gain in dB. (stored as a data array) 

 L = Cable loss in dB. (stored as a data array of Insertion Loss versus frequency) 

 

3.6.4 Limits 
The limit applied is in accordance with the spurious emissions limit defined in §15.209 Radiated Emissions 
limit, general requirements 
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3.6.5 Transmitter Spurious Emissions – 9 kHz to 30 MHz 
Operating Mode: Mode 1 Test Date:  25/09/2025  
Power Input: 115 Vac 60 Hz Temperature:  21°C  
Measurement Distance: 3 m Humidity:  38%  
Test Standard: FCC 15.209 Detector: Quasi Peak (QP) 

 
Peak 

 
Frequency 

[MHz] 
Polarization Level 

[dBµV/m] 
QP Limit 
[dBµV/m] 

Margin 
[dB] 

1* 13.56 Parallel N/A N/A N/A 
2 26.22 Perpendicular 35.2 50.0 -14.8 
3* 13.56 Perpendicular N/A N/A N/A 
4* 13.56 Ground Parallel N/A N/A N/A 

Comment: 
*13.56 MHz is the intentional transmitter and not subject to §15.209 spurious emissions limit. 
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Operating Mode: Mode 2 Test Date:  26/09/2025  
Power Input: 115 Vac 60 Hz Temperature:  22°C  
Measurement Distance: 3 m Humidity:  37%  
Test Standard: FCC 15.209 Detector: Quasi Peak (QP) 

 
Peak 

 
Frequency 

[MHz] 
Polarization Level 

[dBµV/m] 
QP Limit 
[dBµV/m] 

Margin 
[dB] 

1* 13.56 Parallel N/A N/A N/A 
2 26.18 Perpendicular 30.5 50.0 -19.5 
3* 13.56 Perpendicular N/A N/A N/A 
4* 13.56 Ground Parallel N/A N/A N/A 

Comment: 
*13.56 MHz is the intentional transmitter and not subject to §15.209 spurious emissions limit. 
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3.6.6 Transmitter Spurious Emissions – 30 to 1000 MHz 
Operating Mode: Mode 1 Test Date:  24/09/2025  
Power Input: 115 Vac 60 Hz Temperature:  21°C  
Measurement Distance: 3 m Humidity:  40%  
Test Standard: FCC 15.209 Detector: Quasi Peak (QP) 

 
Peak 

 
Frequency 

[MHz] 
Polarization Level 

[dBµV/m] 
Qp Limit 
Class A 
15.109 

[dBµV/m] 

Margin to 
Class A 
15.109 
[dB] 

QP Limit 
15.209 

[dBµV/m] 

Margin to 
15.209 
[dB] 

1 33.23 Vertical 44.8 49.6 -4.8 40.0 N/A* 
2 166.15 Vertical 44.0 54.0 -10.0 43.5 N/A* 
3 498.48 Vertical 43.6 56.9 -13.3 46.0 -2.4** 
4 44.24 Vertical 37.4 49.6 -12.2 40.0 -2.6** 
5 51.60 Vertical 36.4 49.6 -13.2 40.0 -3.6** 
6 169.57 Vertical 39.6 54.0 -14.4 43.5 -3.9** 
7 36.85 Vertical 35.7 49.6 -13.9 40.0 -4.3** 
8 564.94 Vertical 40.3 56.9 -16.6 46.0 -5.7 
9 232.62 Vertical 40.1 56.9 -16.8 46.0 -5.9 

10 398.74 Vertical 39.0 56.9 -17.9 46.0 -7.0 
11 239.62 Vertical 38.9 56.9 -18 46.0 -7.1 
12 116.49 Vertical 36.4 54.0 -17.6 43.5 -7.1 
13 47.92 Vertical 32.8 49.6 -16.8 40.0 -7.2 
14 531.69 Vertical 38.5 56.9 -18.4 46.0 -7.5 
15 55.30 Vertical 32.4 49.6 -17.2 40.0 -7.6 
16 145.88 Vertical 35.5 54.0 -18.5 43.5 -8.0 

Comments: 
*These peaks were identified unintentional emissions which are unrelated to the 13.56 MHz transmitter and not 
subject to the §15.209 spurious emissions limit. 

**This result falls within the laboratory’s measurement uncertainty. 
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Operating Mode: Mode 1 Test Date:  24/09/2025  
Power Input: 115 Vac 60 Hz Temperature:  21°C  
Measurement Distance: 3 m Humidity:  40%  
Test Standard: FCC 15.209 Detector: Quasi Peak (QP) 

 
Peak 

 
Frequency 

[MHz] 
Polarization Level 

[dBµV/m] 
Qp Limit 
Class A 
15.109 

[dBµV/m] 

Margin to 
Class A 
15.109 
[dB] 

QP Limit 
15.209 

[dBµV/m] 

Margin to 
15.209 
[dB] 

1 166.15 Horizontal 44.5 54.0 -9.5 43.5 N/A* 
2 299.08 Horizontal 45.1 56.9 -11.8 46.0 -0.9** 
3 432.02 Horizontal 44.1 56.9 -12.8 46.0 -1.9** 
4 169.58 Horizontal 41.1 54.0 -12.9 43.5 -2.4** 
5 173.26 Horizontal 39.5 54.0 -14.5 43.5 -4.0** 
6 365.53 Horizontal 41.8 56.9 -15.1 46.0 -4.2** 
7 191.71 Horizontal 38.9 54.0 -15.1 43.5 -4.6** 
8 232.62 Horizontal 40.6 56.9 -16.3 46.0 -5.4 
9 147.40 Horizontal 37.4 54.0 -16.6 43.5 -6.1 

10 51.61 Horizontal 33.2 49.6 -16.4 40.0 -6.8 
11 465.20 Horizontal 38.6 56.9 -18.3 46 -7.4 
12 398.79 Horizontal 38.3 56.9 -18.6 46.0 -7.7 
13 125.32 Horizontal 35.8 54.0 -18.2 43.5 -7.7 
14 187.97 Horizontal 35.6 54.0 -18.4 43.5 -7.9 
15 564.91 Horizontal 38.0 56.9 -18.9 46.0 -8.0 
16 58.98 Horizontal 31.9 49.6 -17.7 40.0 -8.1 

Comments: 
*These peaks were identified unintentional emissions which are unrelated to the 13.56 MHz transmitter and not 
subject to the §15.209 spurious emissions limit. 

** This result falls within the laboratory’s measurement uncertainty. 
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Operating Mode: Mode 2 Test Date:  23/09/2025 29/09/2025 
Power Input: 115 Vac 60 Hz Temperature:  21°C 20°C 
Measurement Distance: 3 m Humidity:  38% 50% 
Test Standard: FCC 15.209 Detector: Quasi Peak (QP) 

 
Peak 

 
Frequency 

[MHz] 
Polarization Level 

[dBµV/m] 
Qp Limit 
Class A 
15.109 

[dBµV/m] 

Margin to 
Class A 
15.109 
[dB] 

QP Limit 
15.209 

[dBµV/m] 

Margin to 
15.209 
[dB] 

1 33.22 Vertical 44.9 49.6 -4.7 40.0 N/A* 
2 166.16 Vertical 44.9 54.0 -9.1 43.5 N/A* 
3 498.48 Vertical 44.0 56.9 -12.9 46.0 -2.0** 
4 44.22 Vertical 37.3 49.6 -12.3 40.0 -2.7** 
5 51.62 Vertical 37.0 49.6 -12.6 40.0 -3.0** 
6 36.85 Vertical 36.7 49.6 -12.9 40.0 -3.3** 
7 169.57 Vertical 39.2 54.0 -14.8 43.5 -4.3** 
8 564.91 Vertical 41.0 56.9 -15.9 46.0 -5.0 
9 40.59 Vertical 33.6 49.6 -16.0 40.0 -6.4 

10 431.98 Vertical 39.5 56.9 -17.4 46.0 -6.5 
11 239.62 Vertical 39.0 56.9 -18.7 46.0 -7.0 
12 116.95 Vertical 36.5 54.0 -17.5 43.5 -7.0 
13 398.79 Vertical 39.0 56.9 -17.9 46.0 -7.0 
14 47.93 Vertical 32.8 49.6 -16.8 40.0 -7.2 
15 145.93 Vertical 36.2 54.0 -17.8 43.5 -7.3 
16 232.58 Vertical 38.2 56.9 -18.7 46.0 -7.8 

Comments: 
*These peaks were identified unintentional emissions which are unrelated to the 13.56 MHz transmitter and not 
subject to the §15.209 spurious emissions limit. 

** This result falls within the laboratory’s measurement uncertainty. 
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Operating Mode: Mode 2 Test Date:  23/09/2025 29/09/2025 
Power Input: 115 Vac 60 Hz Temperature:  21°C 20°C 
Measurement Distance: 3 m Humidity:  38% 50% 
Test Standard: FCC 15.209 Detector: Quasi Peak (QP) 

 
Peak 

 
Frequency 

[MHz] 
Polarization Level 

[dBµV/m] 
Qp Limit 
Class A 
15.109 

[dBµV/m] 

Margin to 
Class A 
15.109 
[dB] 

QP Limit 
15.209 

[dBµV/m] 

Margin to 
15.209 
[dB] 

1 166.15 Horizontal 44.8 54.0 -9.2 43.5 N/A* 
2 431.99 Horizontal 46.1 56.9 -10.8 46.0 N/A* 
3 299.06 Horizontal 45.6 56.9 -11.3 46.0 -0.4** 
4 365.54 Horizontal 45.2 56.9 -11.7 46.0 -0.8** 
5 147.46 Horizontal 42.4 54.0 -11.6 43.5 -1.1** 
6 169.57 Horizontal 41.7 54.0 -12.3 43.5 -1.8** 
7 125.34 Horizontal 41.1 54.0 -12.9 43.5 -2.4** 
8 173.26 Horizontal 40.8 54.0 -13.2 43.5 -2.7** 
9 398.77 Horizontal 41.7 56.9 -15.2 46.0 -4.3** 

10 232.62 Horizontal 41.5 56.9 -15.4 46.0 -4.5** 
11 73.74 Horizontal 35.2 49.6 -14.4 40.0 -4.8 
12 465.21 Horizontal 41.1 56.9 -15.8 46.0 -4.9 
13 51.60 Horizontal 34.1 49.6 -15.5 40.0 -5.9 
14 192.12 Horizontal 36.7 54.0 -17.3 43.5 -6.8 
15 498.45 Horizontal 38.6 56.9 -18.3 46.0 -7.4 
16 99.70 Horizontal 36.1 54.0 -17.9 43.5 -7.4 

Comments: 
*These peaks were identified unintentional emissions which are unrelated to the 13.56 MHz transmitter and not 
subject to the §15.209 spurious emissions limit. 

** This result falls within the laboratory’s measurement uncertainty. 
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Operating Mode: Mode 3 Test Date:  23/09/2025  
Power Input: 115 Vac 60 Hz Temperature:  21°C  
Measurement Distance: 3 m Humidity:  38%  
Test Standard: FCC 15.209 Detector: Quasi Peak (QP) 

 
Peak 

 
Frequency 

[MHz] 
Polarization Level 

[dBµV/m] 
Qp Limit 
Class A 
15.109 

[dBµV/m] 

Margin to 
Class A 
15.109 
[dB] 

QP Limit 
15.209 

[dBµV/m] 

Margin to 
15.209 
[dB] 

1 33.22 Vertical 46.1 49.6 -3.5 40.0 N/A* 
2 166.15 Vertical 43.8 54.0 -10.2 43.5 N/A* 
3 498.50 Vertical 43.1 56.9 -13.8 46.0 -2.9** 
4 44.23 Vertical 37.0 49.6 -12.6 40.0 -3.0** 
5 51.62 Vertical 36.2 49.6 -13.4 40.0 -3.8** 
6 431.98 Vertical 38.7 56.9 -18.2 46.0 -7.3 
7 398.78 Vertical 38.7 56.9 -18.2 46.0 -7.3 
8 232.59 Vertical 38.1 56.9 -18.8 46.0 -7.9 
9 299.07 Vertical 36.1 56.9 -20.8 46.0 -9.9 

10 246.99 Vertical 35.8 56.9 -21.1 46.0 -10.2 
11 147.58 Vertical 32.3 54.0 -21.7 43.5 -11.2 

Comments: 
*These peaks were identified unintentional emissions which are unrelated to the 13.56 MHz transmitter and not 
subject to the §15.209 spurious emissions limit. 

** This result falls within the laboratory’s measurement uncertainty. 
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Operating Mode: Mode 3 Test Date:  23/09/2025  
Power Input: 115 Vac 60 Hz Temperature:  21°C  
Measurement Distance: 3 m Humidity:  38%  
Test Standard: FCC 15.209 Detector: Quasi Peak (QP) 

 
Peak 

 
Frequency 

[MHz] 
Polarization Level 

[dBµV/m] 
Qp Limit 
Class A 
15.109 

[dBµV/m] 

Margin to 
Class A 
15.109 
[dB] 

QP Limit 
15.209 

[dBµV/m] 

Margin to 
15.209 
[dB] 

1 166.16 Horizontal 44.2 54.0 -9.8 43.5 N/A* 
2 299.09 Horizontal 46.0 56.9 -10.9 46.0 N/A* 
3 365.53 Horizontal 43.0 56.9 -13.9 46.0 -3.0** 
4 431.99 Horizontal 42.4 56.9 -14.5 46.0 -3.6** 
5 398.76 Horizontal 41.6 56.9 -15.3 46.0 -4.4** 
6 465.23 Horizontal 40.9 56.9 -16.0 46.0 -5.1 
7 232.61 Horizontal 39.1 56.9 -17.8 46.0 -6.9 
8 99.69 Horizontal 35.2 54.0 -18.8 43.5 -8.3 
9 265.82 Horizontal 37.2 56.9 -19.7 46.0 -8.8 

10 146.27 Horizontal 33.8 54.0 -20.2 43.5 -9.7 
11 132.70 Horizontal 32.7 54.0 -21.3 43.5 -10.8 

Comments: 
*This peak was identified unintentional emissions which are unrelated to the 13.56 MHz transmitter and not 
subject to the §15.209 spurious emissions limit. 

** This result falls within the laboratory’s measurement uncertainty. 
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3.7 §15.225(e) - Frequency Stability 
3.7.1 Test Procedure 
The frequency stability was measured in accordance with ANSI C63.10: 2020 clause 6.8. 

The frequency stability of the carrier signal was measured over 

a. a temperature variation from -20°C to 50°C at normal supply voltage and 
b. a variation in the primary supply voltage from 85% to 115% of the rated supply voltage at a temperature 

of 20°C 

3.7.2 Limits 
The frequency tolerance of the carrier signal shall be maintained within ±0.01% of the operating frequency. 

 

3.7.3 Results 
Voltage: 115V, 60Hz 

Temperature  
[ºC] 

Measured Frequency [MHz] Max Frequency 
Deviation 

Result 

Start up 2 min 5 min 10 min MHz % 

50 13.559883 13.55987 13.559862 13.559853 0.000118 0.00087 Complied 

40 13.559883 13.559883 13.559879 13.559879 0.000092 0.00068 Complied 

30 13.559933 13.559933 13.559925 13.559917 0.000054 0.00040 Complied 

20 13.559988 13.559996 13.559979 13.559971* 0.000025 0.00018 Complied 

10 13.560042 13.560033 13.560021 13.560017 0.000071 0.00052 Complied 

0 13.560075 13.560067 13.560067 13.560058 0.000104 0.00077 Complied 

-10 13.560096 13.560092 13.560101 13.560088 0.000130 0.00096 Complied 

-20 13.560105 13.560104 13.560100 13.560104 0.000134 0.00099 Complied 

*Reference operating frequency: 13.559971 MHz at 20°C, 10mins. 

 

Temperature: 20ºC 

Voltage  
[V] 

Frequency 
[MHz] 

Frequency Deviation 
[MHz] 

Frequency Deviation 
[%] 

Result 

97.5 (85%) 13.559992 0.000012 0.000088 Complied 

115 13.559980* 0.000000 0.000000 N/A 

132.25 (115%) 13.559972 -0.000008 -0.000059 Complied 

*Reference operating frequency: 13.559980 MHz at 115V, 60Hz 
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3.8 §15.215(c) – 20 dB Emission Bandwidth 
3.8.1 Test Procedure 
The 20 dB emission bandwidth of the total transmitted power of the fundamental emission was measured in 
accordance with ANSI C63.10: 2020 clause 6.9. 

 

3.8.2 Limits 
The 20 dB emission bandwidth should be contained within the frequency band 13.110 – 14.010 MHz. 

 

3.8.3 Results 
Antenna Fundamental Frequency 

[MHz] 
Lower Frequency 

[MHz] 
Upper Frequency 

[MHz] 
Result 

1 13.56 13.55979 13.56013 Complied 

2 13.56 13.55986 13.56002 Complied 

 

 
20 dB Bandwidth – Antenna 1 
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20 dB Bandwidth – Antenna 2 

 

 

 

  

-- End of Report -- 
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4 SATO VICINITY Variant Declaration 
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