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5 .  F I E L D  S T R E N G T H  O F  F U N D A M E N T A L  E M I S S I O N S  
A N D  M A S K  M E A S U R E M E N T  

5.1. Block Diagram of Test Setup 

 

 
 

5.2. Field strength of fundamental emissions limit and Mask limit 

The field strength of fundamental emissions shall not exceed 15848 microvolts/meter at 30 meters. The 
emissions limit in this paragraph is based on measurement instrumentation employing a QP detector. 

 

Frequencies 
(MHz) 

Field Strength 
(microvolts/meter) 

Field Strength 
(dBμV/m) at 10m 

Field Strength 
(dBμV/m) at 3m 

13.553 ~ 13.567MHz 15848 at 30m 103.08 (QP) 124 (QP) 

 

Mask Limit: 

Frequency (MHz) Limit (dBuV/m) Distance (m) 

1.705-13.110 69.5 3 

13.110-13.410 80.5 3 

13.410-13.553 90.5 3 

13.553-13.567 124.0 3 

13.567-13.710 90.5 3 

13.710-14.010 80.5 3 

14.010-30.000 69.5 3 

 
 
 
 
 
 
 
 



Report No.: CTA24103100106                                                                          Page 31 of 51                                  

 

5.3. Test Results 

Temperature 24.5℃ Humidity 53.7% 

Test Engineer Lushan Kong Configurations NFC 

 

PASS. 

The test data please refer to following page: 

 
Version A(Adapter: ADS-65HI-19A-124036F, NFC antenna Model:DS2-52): 
 

 Freq.(MHz) 
Reading 
(dBuV) 

Factor 
(dB) 

Result 
(dBuV/m) 

Limit 
(dBuV/m) 

Margin 
dB 

Remark 

1 13.24  30.94  20.18  51.12  80.50  29.38  QP 

2 13.45  32.92  20.18  53.10  90.50  37.40  QP 

3 13.56  42.34  20.18  62.52  124.00  61.48  QP 

4 13.54  25.60  20.18  45.78  90.50  44.72  QP 

5 13.68  32.81  20.18  52.99  90.50  37.51  QP 

6 14.70  27.89  21.18  49.07  81.50  32.43  QP 

 
Version B(Adapter: ADS-65HI-19A-124036F, NFC antenna Model:DS2-52): 
 

 Freq.(MHz) 
Reading 
(dBuV) 

Factor 
(dB) 

Result 
(dBuV/m) 

Limit 
(dBuV/m) 

Margin 
dB 

Remark 

1 13.22  30.17  20.18  50.35  80.50  30.15  QP 

2 13.40  32.14  20.18  52.32  90.50  38.18  QP 

3 13.56  40.01  20.18  60.19  124.00  63.81  QP 

4 13.55  32.12  20.18  52.30  90.50  38.20  QP 

5 13.64  28.59  20.18  48.77  90.50  41.73  QP 

6 14.72  31.47  21.18  52.65  81.50  28.85  QP 

 
Version C(Adapter: ADS-65HI-19A-124036F, NFC antenna Model:DS2-52): 
 

 Freq.(MHz) 
Reading 
(dBuV) 

Factor 
(dB) 

Result 
(dBuV/m) 

Limit 
(dBuV/m) 

Margin 
dB 

Remark 

1 13.22  34.96  20.18  55.14  80.50  25.36  QP 

2 13.48  31.66  20.18  51.84  90.50  38.66  QP 

3 13.56  39.54  20.18  59.72  124.00  64.28  QP 

4 13.54  33.08  20.18  53.26  90.50  37.24  QP 

5 13.59  33.64  20.18  53.82  90.50  36.68  QP 

6 14.67  36.95  21.18  58.13  81.50  23.37  QP 
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Version D(Adapter: ADS-65HI-19A-124036F, NFC antenna Model:DS2-52): 
 

 Freq.(MHz) 
Reading 
(dBuV) 

Factor 
(dB) 

Result 
(dBuV/m) 

Limit 
(dBuV/m) 

Margin 
dB 

Remark 

1 13.19  36.27  20.18  56.45  80.50  24.05  QP 

2 13.44  26.46  20.18  46.64  90.50  43.86  QP 

3 13.56  42.93  20.18  63.11  124.00  60.89  QP 

4 13.55  26.59  20.18  46.77  90.50  43.73  QP 

5 13.61  26.51  20.18  46.69  90.50  43.81  QP 

6 14.72  36.25  21.18  57.43  81.50  24.07  QP 

 
 

*Note: Factor= Antenna Factor + Cable Loss 

Emission level (dBμV/m) = 20 log Emission level (μV/m). 

Measured distance is 3m. 

All emissions emit from non-NFC function of digital unintentional emissions. All NFC‟s spurious emissions 
are below 20dB of limits. 

 
NOTE: All the modes have been tested and recorded worst mode in the report. 
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6 .  B A N D W I D T H  O F  T H E  O P E R A T I N G  F R E Q U E N C Y  

6.1. Standard Applicable 

Intentional radiators must be designed to ensure that the 20 dB bandwidth of the emissions in the specific 
band (13.553 ~ 13.567MHz). 

 

6.2. Test Result 

Temperature 24.5℃ Humidity 53.7% 

Test Engineer Lushan Kong Configurations NFC 

 

 

 

Please refer to the test plot: 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Carrier 
Frequency 

(MHz) 

20dB Bandwidth 
(KHz) 

FL  
(MHz) 

FH  
(MHz) 

13.56 0.821 13.5595895 13.5604105 
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7 .  F R E Q U E N C Y  S T A B I L I T Y  M E A S U R E M E N T  

7.1. Standard Applicable 

The frequency tolerance of the carrier signal shall be maintained within +/- 0.01% (100ppm) 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 full charged battery. 

 

7.2. Test Result 

Temperature 24.5℃ Humidity 53.7% 

Test Engineer Lushan Kong Configurations NFC 

 

Voltage vs. Frequency Stability 
 

Voltage(V) 
Measurement 

Frequency (MHz) 
Deviation 

(KHz) 
Deviation 

(ppm) 
Limit 
(ppm) 

DC 26.4V 13.560028  0.028  2.04  100 

DC 24.0V 13.560031  0.031  2.27  100 

DC 21.6V 13.560046  0.046  3.38  100 

 

Temperature vs. Frequency Stability 
 

Temperature (℃) 
Measurement 

Frequency (MHz) 
Deviation 

(KHz) 
Deviation 

(ppm) 
Limit 
(ppm) 

-20 13.560091  0.09  6.70  100 

-10 13.560718  0.72  52.92  100 

0 13.560747  0.75  55.06  100 

10 13.560936  0.94  69.02  100 

20 13.560137  0.14  10.13  100 

30 13.560420  0.42  31.01  100 

40 13.560760  0.76  56.08  100 

45 13.560456  0.46  33.65  100 
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8 .  L I N E  C O N D U C T E D  E M I S S I O N S  

8.1. Standard Applicable 

According to §15.207(a): For an intentional radiator which 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 250 microvolts (The limit 
decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz). The limits at 
specific frequency range are listed as follows: 

 

Frequency Range 
(MHz) 

Limits (dBμV) 

Quasi-peak Average 

0.15 to 0.50 66 to 56 56 to 46 

0.50 to 5 56 46 

5 to 30 60 50 

 

* Decreasing linearly with the logarithm of the frequency 
 
DISTURBANCE Calculation  
 
The AC mains conducted disturbance is calculated by adding the 10dB Pulse Limiter and Cable Factor and 
Duty Cycle Correction Factor (if any) from the measured reading. The basic equation with a sample calculation is as 
follows: 
CD (dBuV) = RA (dBuV) + PL (dB) + CL (dB) 
 

Where   CD = Conducted Disturbance  CL = Cable Attenuation Factor (Cable Loss) 

        RA = Reading Amplitude PL = 10 dB Pulse Limiter Factor 

 

8.2. Block Diagram of Test Setup 

 

 
 
 

8.3. Test Results 

 

Temperature 24.5℃ Humidity 53.7% 

Test Engineer Lushan Kong Configurations NFC 
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Version A: 
Adapter: ADS-65HI-19A-124036F 

Power supply: AC 120V/60Hz Polarization L 

 

Power supply: AC 120V/60Hz Polarization N 
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Adapter: SOY-2400150-332-A 

Power supply: AC 120V/60Hz Polarization L 

 

Power supply: AC 120V/60Hz Polarization N 
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Adapter: CYZS36-240150 

Power supply: AC 120V/60Hz Polarization L 

 

Power supply: AC 120V/60Hz Polarization N 
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Version B: 
Adapter: ADS-65HI-19A-124036F 

Power supply: AC 120V/60Hz Polarization L 

 

Power supply: AC 120V/60Hz Polarization N 
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Adapter: SOY-2400150-332-A 

Power supply: AC 120V/60Hz Polarization L 

 

Power supply: AC 120V/60Hz Polarization N 
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Adapter: CYZS36-240150 

Power supply: AC 120V/60Hz Polarization L 

 

Power supply: AC 120V/60Hz Polarization N 
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Version C: 
Adapter: ADS-65HI-19A-124036F 

Power supply: AC 120V/60Hz Polarization L 

 

 

Power supply: AC 120V/60Hz Polarization N 
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Adapter: SOY-2400150-332-A 

Power supply: AC 120V/60Hz Polarization L 

 

Power supply: AC 120V/60Hz Polarization N 
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Adapter: CYZS36-240150 

Power supply: AC 120V/60Hz Polarization L 

 

Power supply: AC 120V/60Hz Polarization N 
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Version D: 
Adapter: ADS-65HI-19A-124036F 

Power supply: AC 120V/60Hz Polarization L 

 

 

Power supply: AC 120V/60Hz Polarization N 
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Adapter: SOY-2400150-332-A 

Power supply: AC 120V/60Hz Polarization L 

 

Power supply: AC 120V/60Hz Polarization N 
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Adapter: CYZS36-240150 

Power supply: AC 120V/60Hz Polarization L 

 

Power supply: AC 120V/60Hz Polarization N 

 

 
Note: All modes have been tested and the worst mode is recorded in the report, NFC has two optional 
antennas, with the worst mode recorded in the report (NFC antenna Model:DS2-52). 

 



Report No.: CTA24103100106                                                                          Page 48 of 51                                  

 

9 .  A N T E N N A  R E Q U I R E M E N T S  

9.1. Standard Applicable 

According to antenna requirement of §15.203. 

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 re-placed 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. 

 

9.2.  Antenna Connected Construction  

9.2.1. Standard Applicable  

According to § 15.203, 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. 

 

9.2.2. Antenna Connector Construction 

The gains of antenna used for transmitting is 0dBi, and the antenna is a Loop antenna connect to PCB 
board and no consideration of replacement. Please see EUT photo for details. 

 

9.2.3. Results: Compliance. 
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1 0 .  T E S T  S E T U P  P H O T O S  O F  T H E  E U T  
 

Photo of Radiated Emissions Measurement 

 

Fig. 1 

 

Fig. 2 
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 Photo of Conducted Emission Measurement 

 
Fig. 3 
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1 1 .  E X T E R N A L  A N D  I N T E R N A L  P H O T O S  O F  T H E  E U T  
 

Reference to the Test Report: CTA24103100101. 
 
 
 
 

 

.......................End of Report......................... 


