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1.0 INTRODUCTION 

 
These calculations are based on the highest EIRP possible from the EUT, measured in the radiated mode 
for the RFID portion and conducted mode for the Bluetooth and WIFI 2.4GHz, 5GHz. 
 
EIRP was calculated using the following. 
EIRP = (E x d)2/30, where: 
• E = electric field strength in V/m, 
• d = measurement distance in meters (m). 
  
It was measured to be 55.52 dBuV/m at 13.56 MHz at 3 meters or -39.71 dBm (0.000 07 mW) EIRP. 
 
The field strength is calculated without distance correction factors. 
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1.0 SAR EXCLUSION RESULT BLUETOOTH and WIFI 
In accordance with FCC KDB Publication 447498 D01 V06 Clause 4.3.1 a), the 1‐g SAR test exclusion 

thresholds for 100 MHz to 6 GHz at test separation distances ≤ 50 mm are determined by: 

[(max. power, mW)/(min. separation distance, mm)] x [√f(GHz)] ≤ 3.0 for 1‐g extremity 

SAR, where‧ f(GHz) is the RF channel transmit frequency in GHz The  

2.4GHz 2.4GHz Bluetooth&WIFI antenna has a 0.32 dB gain. 

5.2GHz WIFI antenna has a 0.771 dB gain.  

5.8GHz WIFI antenna has a -0.145 dB gain. 

BAND Mode Freq. 
(MHz) 

max 
(dBm) 

Tune up
Tolerance

(dBm) 

Max 
Tune up
Power 
(dBm) 

Max Ant
Gain dBi

Max 
Tune up
Power 
(mW) 

Distance 
(mm) Results Limit 

BLUETOOTH 

BDR 

2 402.0 -2.84 ± 1.0 -2.00 0.32 0.68 5 0.211 3 

2 440.0 -1.36 ± 1.0 -1.00 0.32 0.86 5 0.267 3 

2 480.0 -2.85 ± 1.0 -2.00 0.32 0.68 5 0.214 3 

EDR 

2 402.0 -6.38 ± 1.0 -6.00 0.32 0.27 5 0.084 3 

2 440.0 -4.67 ± 1.0 -4.00 0.32 0.43 5 0.134 3 

2 480.0 -5.76 ± 1.0 -5.00 0.32 0.34 5 0.107 3 

LE 

2 402.0 1.27 ± 1.0 2.00 0.32 1.71 5 0.529 3 

2 440.0 3.32 ± 1.0 4.00 0.32 2.70 5 0.845 3 

2 480.0 1.24 ± 1.0 2.00 0.32 1.71 5 0.537 3 

WIFI 
2.4GHz 

802.11b 

2 412.0 0.09 ± 1.0 1.00 0.32 1.36 5 0.421 3 

2 437.0 1.03 ± 1.0 1.50 0.32 1.52 5 0.475 3 

2 462.0 1.78 ± 1.0 1.50 0.32 1.52 5 0.477 3 

802.11g 

2 412.0 -4.01 ± 1.0 -4.00 0.32 0.43 5 0.133 3 

2 437.0 -2.47 ± 1.0 -2.00 0.32 0.68 5 0.212 3 

2 462.0 -1.56 ± 1.0 -1.00 0.32 0.86 5 0.268 3 

802.11n 
HT20 

2 412.0 -5.92 ± 1.0 -5.00 0.32 0.34 5 0.106 3 

2 437.0 -3.89 ± 1.0 -3.00 0.32 0.54 5 0.168 3 

2 462.0 -2.88 ± 1.0 -2.00 0.32 0.68 5 0.213 3 
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BAND Mode Freq. 
(MHz) 

max 
(dBm) 

Tune up 
Tolerance

(dBm) 

Max Tune 
up 

Power 
(dBm) 

Max Ant 
Gain dBi

Max Tune 
up 

Power 
(mW) 

Distance 
(mm) Results Limit 

5.2GHz 

802.11a 

5 180.0 -16.40 ± 1.0 -16.00 0.771 0.030 5 0.014 3 

5 200.0 -16.56 ± 1.0 -16.00 0.771 0.030 5 0.014 3 

5 240.0 -16.41 ± 1.0 -16.00 0.771 0.030 5 0.014 3 

802.11n 
HT20 

5 180.0 -19.64 ± 1.0 -19.00 0.771 0.015 5 0.007 3 

5 200.0 -18.98 ± 1.0 -19.00 0.771 0.015 5 0.007 3 

5 240.0 -19.36 ± 1.0 -19.00 0.771 0.015 5 0.007 3 

802.11n 
HT40 

5 190.0 -23.58 ± 1.0 -23.00 0.771 0.006 5 0.003 3 

5 230.0 -23.49 ± 1.0 -23.00 0.771 0.006 5 0.003 3 

802.11ac 
VHT80 5 210.0 -23.48 ± 1.0 -23.00 0.771 0.006 5 0.003 3 

5.8GHz 

802.11a 

5 745.0 -17.20 ± 1.0 -17.00 -0.145 0.019 5 0.009 3 

5 785.0 -18.60 ± 1.0 -18.00 -0.145 0.015 5 0.007 3 

5 825.0 -20.08 ± 1.0 -20.00 -0.145 0.010 5 0.005 3 

802.11n 
HT20 

5 745.0 -19.39 ± 1.0 -19.00 -0.145 0.012 5 0.006 3 

5 785.0 -21.03 ± 1.0 -21.00 -0.145 0.008 5 0.004 3 

5 825.0 -22.23 ± 1.0 -22.00 -0.145 0.006 5 0.003 3 

802.11n 
HT40 

5 755.0 -24.70 ± 1.0 -24.00 -0.145 0.004 5 0.002 3 

5 795.0 -26.05 ± 1.0 -26.00 -0.145 0.002 5 0.001 3 

802.11ac 
VHT80 5 775.0 -24.91 ± 1.0 -24.00 -0.145 0.004 5 0.002 3 
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FCC RF EXPOSURE COMPLIANCE RESULT: 
 
In accordance with FCC KDB Publication 447498 D01 V06 Clause 4.3.1 a) for transmit frequencies below 
100 MHz: 
  
For 100 MHz to 6 GHz and test separation distances ≤ 50 mm, the 1-g and 10-g SAR test exclusion 
thresholds are determined by the following:  
 
[(max. power of channel, including tune-up tolerance, mW) / (min. test separation distance, mm)] · 
[√f(GHz)] ≤ 3.0 for 1-g SAR, and ≤ 7.5 for 10-g extremity SAR,30 where 
 

 f(GHz) is the RF channel transmit frequency in GHz  
 Power and distance are rounded to the nearest mW and mm before calculation31  
 The result is rounded to one decimal place for comparison  
 The values 3.0 and 7.5 are referred to as numeric thresholds in step b) below  

 
The test exclusions are applicable only when the minimum test separation distance is ≤ 50 mm, and for 
transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation distance is < 5 
mm, a distance of 5 mm according to 4.1 f) is applied to determine SAR test exclusion. 

BAND Mode Freq. 
(MHz) 

max 
(dBm) 

Tune up
Tolerance

(dBm) 

Max 
Tune up
Power 
(dBm) 

Max Ant
Gain dBi

Max 
Tune up
Power 
(mW) 

Distance 
(mm) 

1g 
(x=7.5) Results 

BLUETOOTH 

BDR 

2 402.0 -2.84 ± 1.0 -2.00 0.32 0.68 5 7.5 0.028 

2 440.0 -1.36 ± 1.0 -1.00 0.32 0.86 5 7.5 0.036 

2 480.0 -2.85 ± 1.0 -2.00 0.32 0.68 5 7.5 0.029 

EDR 

2 402.0 -6.38 ± 1.0 -6.00 0.32 0.27 5 7.5 0.011 

2 440.0 -4.67 ± 1.0 -4.00 0.32 0.43 5 7.5 0.018 

2 480.0 -5.76 ± 1.0 -5.00 0.32 0.34 5 7.5 0.014 

LE 

2 402.0 1.27 ± 1.0 2.00 0.32 1.71 5 7.5 0.071 

2 440.0 3.32 ± 1.0 4.00 0.32 2.70 5 7.5 0.113 

2 480.0 1.24 ± 1.0 2.00 0.32 1.71 5 7.5 0.072 

WIFI 
2.4GHz 

802.11b 

2 412.0 0.09 ± 1.0 1.00 0.32 1.36 5 7.5 0.056 

2 437.0 1.03 ± 1.0 1.50 0.32 1.52 5 7.5 0.063 

2 462.0 1.78 ± 1.0 1.50 0.32 1.52 5 7.5 0.064 

802.11g 

2 412.0 -4.01 ± 1.0 -4.00 0.32 0.43 5 7.5 0.018 

2 437.0 -2.47 ± 1.0 -2.00 0.32 0.68 5 7.5 0.028 

2 462.0 -1.56 ± 1.0 -1.00 0.32 0.86 5 7.5 0.036 

802.11n 
HT20 

2 412.0 -5.92 ± 1.0 -5.00 0.32 0.34 5 7.5 0.014 

2 437.0 -3.89 ± 1.0 -3.00 0.32 0.54 5 7.5 0.022 

2 462.0 -2.88 ± 1.0 -2.00 0.32 0.68 5 7.5 0.028 
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BAND Mode Freq. 
(MHz) 

max 
(dBm) 

Tune up
Tolerance

(dBm) 

Max 
Tune up
Power 
(dBm) 

Max Ant
Gain dBi

Max 
Tune up
Power 
(mW) 

Distance 
(mm) 

1g 
(x=7.5) Results 

WIFI 
5.2GHz 

802.11a 

5 180.0 -16.40 ± 1.0 -16.00 0.771 0.030 5 7.5 0.0018 

5 200.0 -16.56 ± 1.0 -16.00 0.771 0.030 5 7.5 0.0018 

5 240.0 -16.41 ± 1.0 -16.00 0.771 0.030 5 7.5 0.0018 

802.11n 
HT20 

5 180.0 -19.64 ± 1.0 -19.00 0.771 0.015 5 7.5 0.0009 

5 200.0 -18.98 ± 1.0 -19.00 0.771 0.015 5 7.5 0.0009 

5 240.0 -19.36 ± 1.0 -19.00 0.771 0.015 5 7.5 0.0009 

802.11n 
HT40 

5 190.0 -23.58 ± 1.0 -23.00 0.771 0.006 5 7.5 0.0004 

5 230.0 -23.49 ± 1.0 -23.00 0.771 0.006 5 7.5 0.0004 

802.11ac 
VHT80 5 210.0 -23.48 ± 1.0 -23.00 0.771 0.006 5 7.5 0.0004 

WIFI 
5.8GHz 

802.11a 

5 745.0 -17.20 ± 1.0 -17.00 -0.145 0.019 5 7.5 0.0012 

5 785.0 -18.60 ± 1.0 -18.00 -0.145 0.015 5 7.5 0.0010 

5 825.0 -20.08 ± 1.0 -20.00 -0.145 0.010 5 7.5 0.0006 

802.11n 
HT20 

5 745.0 -19.39 ± 1.0 -19.00 -0.145 0.012 5 7.5 0.0008 

5 785.0 -21.03 ± 1.0 -21.00 -0.145 0.008 5 7.5 0.0005 

5 825.0 -22.23 ± 1.0 -22.00 -0.145 0.006 5 7.5 0.0004 

802.11n 
HT40 

5 755.0 -24.70 ± 1.0 -24.00 -0.145 0.004 5 7.5 0.0002 

5 795.0 -26.05 ± 1.0 -26.00 -0.145 0.002 5 7.5 0.0002 

802.11ac 
VHT80 5 775.0 -24.91 ± 1.0 -24.00 -0.145 0.004 5 7.5 0.0002 

 

Mode Freq. 
(MHz) 

max 
(dBm) 

Max 
Power 
(mW) 

Distance
(mm) 

1g 
(x=7.5) Results 

RFID(HF) 13.56 -39.71 0.000 065 5 7.5 0.000 000 202 
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2.1 Calculations for Simultaneous Transmission. 
 
In accordance with FCC KDB Publication 447498 D01 V06 Clause 7.2 (a)  
From Clause 4.3.2 (a) 2) For distances ≤ 50mm, 0.4 W/kg limit is used for 1-g SAR limit 
 

Mode 
Avg  

Power  
(mW) 

Distance 
(mm) 

SAR 
Calculation 

as per 
4.3.2 a)1 

W/kg 

SAR Exc 
Threshold 
per 7.2 & 
4.3.2 a) 
1 g limit 
(W/kg) 

RFID(HF) 0.000 065 5 0.000 000 202 0.4 
2.4GHz BLUETOOTH 2.704 5 0.112 632 480 0.4 

2.4GH WIFI 1.521 5 0.063 622 797 0.4 
5 GHz WIFI 0.030 5 0.001 831 194 0.4 

 
 
 




