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1. MAXIMUM PERMISSABLE EXPOSURE 

Calculations for Maximum Permissible Exposure Levels 
Power Density = Pd (mW/cm2) = EIRP/(4*π*d2) 
EIRP = P * G 
P = Peak output power (mW) 
G = Antenna numeric gain (numeric) 
d = Separation distance (cm) 
Numeric Gain = 10 ^ (G (dBi)/10) 
The calculations in the table below use the highest conducted power values together with the lowest 
antenna gain specified for the EUT. These calculations represent worst case in terms of the exposure 
levels. 

Freq. Band (MHz) 
Total 
Gain 
(dBi) 

Numeric 
Gain 

(numeric) 

Peak 
Output 
Power 
(dBm) 

Peak  
Output 
Power 
(mW) 

Calculated 
Power 

Density 
(mW/cm2) 
@ 20cm 

Power 
Density 

Limit 
(mW/cm2) 

Min 
Calculated 

safe 
distance for 
Limit (cm) 

Calculated 
Power 

Density 
(mW/cm2) 

@ Safe 
Distance 

2400.0 - 2483.5 (BLE) 1.00 1.26 4.11 2.58 0.001 1.00 1 0.992 

2400.0 - 2483.5 (WiFi 1x1) 1.00 1.26 20.30 107.15 0.027 1.00 4 0.998 

5725.0 - 5850.0 (WiFi 1x1) 2.90 1.95 17.51 56.36 0.022 1.00 3 0.998 

5150.0 - 5250.0 (WiFi 1x1) 2.90 1.95 16.85 48.42 0.019 1.00 3 1.001 

2400.0 - 2483.5 (WiFi 2x2) 1.00 1.26 23.18 208.14 0.052 1.00 5 1.002 

5725.0 - 5850.0 (WiFi 2x2) 5.90 3.90 17.60 57.54 0.045 1.00 5 0.045 

5150.0 - 5250.0 (WiFi 2x2) 5.90 3.90 17.47 55.85 0.043 1.00 5 0.043 

Total Gain (dBi) = Antenna Gain + Beamforming Gain (if applicable). 

 
1. Assessment for simultaneous operation: 2.4GHz BLE, 2.4GHz WiFi 1x1, 5GHz WiFi 1x1 

Freq. Band (MHz) 
Total 
Gain 
(dBi) 

Numeric 
Gain 

(numeric) 

Peak 
Output 
Power 
(dBm) 

Peak  
Output 
Power 
(mW) 

Calculated 
Safe 

Distance 
for 

Summation 
(cm) 

Power 
Density 

Limit 
(mW/cm2)  

Eref 

Power 
Density 

(mW/cm2) 
@New 

Distance Ei 

Summation 
Ei/Eref 

2400.0 - 2483.5 (BLE) 1.00 1.26 4.11 2.58 20 1.00 0.001 0.001 

2400.0 - 2483.5 (WiFi 1x1) 1.00 1.26 20.30 107.15 20 1.00 0.03 0.027 

5725.0 - 5850.0 (WiFi 1x1) 2.90 1.95 17.51 56.36 20 1.00 0.02 0.022 

Total Evaluation: 0.049 

The Total Evaluation was calculated using the formula: 

 
Where 
Ei: calculated E-field Strength for transmitter 
Eref: E-field strength related limit 
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2. Assessment for simultaneous operation: 2.4GHz BLE, 2.4GHz WiFi 2x2 

Freq. Band (MHz) 
Total 
Gain 
(dBi) 

Numeric 
Gain 

(numeric) 

Peak 
Output 
Power 
(dBm) 

Peak  
Output 
Power 
(mW) 

Calculated 
Safe 

Distance 
for 

Summation 
(cm) 

Power 
Density 

Limit 
(mW/cm2)  

Eref 

Power 
Density 

(mW/cm2) 
@New 

Distance Ei 

Summation 
Ei/Eref 

2400.0 - 2483.5 (BLE) 1.00 1.26 4.11 2.58 20 1.00 0.001 0.001 

2400.0 - 2483.5 (WiFi 2x2) 1.00 1.26 23.18 208.14 20 1.00 0.052 0.052 

Total Evaluation: 0.053 

The Total Evaluation was calculated using the formula: 

 
Where 
Ei: calculated E-field Strength for transmitter 
Eref: E-field strength related limit 

 
 

3. Assessment for simultaneous operation: 2.4GHz BLE, 5GHz WiFi 2x2 

Freq. Band (MHz) 
Total 
Gain 
(dBi) 

Numeric 
Gain 

(numeric) 

Peak 
Output 
Power 
(dBm) 

Peak  
Output 
Power 
(mW) 

Calculated 
Safe 

Distance 
for 

Summation 
(cm) 

Power 
Density 

Limit 
(mW/cm2)  

Eref 

Power 
Density 

(mW/cm2) 
@New 

Distance Ei 

Summation 
Ei/Eref 

2400.0 - 2483.5 (BLE) 1.00 1.26 4.11 2.58 20 1.00 0.001 0.001 

5725.0 - 5850.0 (WiFi 2x2) 5.90 3.90 17.60 57.54 20 1.00 0.045 0.045 

Total Evaluation: 0.046 

The Total Evaluation was calculated using the formula: 

 
Where 
Ei: calculated E-field Strength for transmitter 
Eref: E-field strength related limit 

 
 
Note: for mobile or fixed location transmitters the minimum separation distance is 20cm, even if 
calculations indicate the MPE distance to be less. 
 
Specification - Maximum Permissible Exposure Limits. 
 
The Limit is defined in Table 1 of FCC §1.1310. 
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