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MPE Calculation 
 

 
§ 1.1310:   The criteria listed in table 1 shall be used to evaluate the environmental impact of human exposure 

to radiofrequency (RF) radiation as specified in §1.1307(b), except in the case of portable devices 
which shall be evaluated according to the provisions of §2.1093 of this chapter.  

 
 

Part 1.1310 Limits for Maximum Permissible Exposure (MPE) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 Evaluation For: Des-Case Corporation 
 Product: IsoLogic Module, Model 10000000 
MPE Report Date: 8/13/2018 
 

 
Non-Specific EMC Report Shell Rev. December 2017  Page 4 of 6 
Report Number: 103397344LEX-013 

 

 
RSS-102 Issue 5 Exposure Limits: 
 

 
 
 
 
 
1.1 Test Procedure 
 
An MPE evaluation for was performed in order to show that the device was compliant with §2.1091.  The 
maximum power density was calculated for each transmitter at a separation distance of 20cm.  The calculation was 
performed using the maximum gain from the internal and external antennas declared by the manufacturer.   
 
For each transmitter the maximum RF exposure at a 20 cm distance using the formula: 
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1.2 Results (FCC):  
 

RFID Value Unit Comments
Frequency 13.56 MHz

Distance 20 cm
Maximum Scaled Power 17.4 dBm Maximum declared output power

TX Antenna Gain 0.5 dBi From datasheet, or calculated from peak radiated field strength 
and measured conducted power

Source Based Duty Cycle 100 % Percent of time transmitter is active
EIRP 17.9 dBm Maximum Scaled Power x Antenna Gain

Source Based Output Power 17.9 dBm EIRP x Duty Cycle
Power Density @ Distance 0.0123 mW/cm2 (Source Based Output Power, mW) / (4π x (distance, cm)2)

FCC Limit 0.9789 mW/cm2 180. x f -̂2
Ratio of Power Density to Limit 0.0125 Power Density / FCC Limit

Maximum Permissible Antenna Gain 19.52 dBi ((Limit, mW/cm2) x 4π x (distance, cm)2) / ((Maximum Scaled 
Power, mW) x Source Based Duty Cycle)

BLE Value Unit Comments
Frequency 2440 MHz

Distance 20 cm
Maximum Scaled Power 4 dBm Maximum declared output power

TX Antenna Gain 2.2 dBi From datasheet, or calculated from peak radiated field strength 
and measured conducted power

Source Based Duty Cycle 100 % Percent of time transmitter is active
EIRP 6.2 dBm Maximum Scaled Power x Antenna Gain

Source Based Output Power 6.2 dBm EIRP x Duty Cycle
Power Density @ Distance 0.0008 mW/cm2 (Source Based Output Power, mW) / (4π x (distance, cm)2)

FCC Limit 1.0000 mW/cm2 1. x f^0
Ratio of Power Density to Limit 0.0008 Power Density / FCC Limit

Maximum Permissible Antenna Gain 33.01 dBi ((Limit, mW/cm2) x 4π x (distance, cm)2) / ((Maximum Scaled 
Power, mW) x Source Based Duty Cycle)  

 
 

The calculated maximum power density at 20cm distance is less that the limit for general population / uncontrolled 
exposure. 
 
For simultaneous transmission, the sum of the ratios of the power density to the respective limit was determined 
to be: 
 
(0.0123 mW/cm2) / (0.9789 mW/cm2) + (0.0008 mW/cm2) / (1 mW/cm2) = 0.0125 + 0.0008 = 0.0133 
 
0.0133 < 1 
 
Compliance is shown by the sum of the ratio of the power densities for all radios that can transmit simultaneously 
being less than 1. 
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1.3 Results (IC):  
 

RFID Value Unit Comments
Frequency 13.56 MHz

Distance 20 cm
Maximum Scaled Power 17.4 dBm Maximum declared output power

TX Antenna Gain 0.5 dBi From datasheet, or calculated from peak radiated field strength 
and measured conducted power

Source Based Duty Cycle 100 % Percent of time transmitter is active
EIRP 17.9 dBm Maximum Scaled Power x Antenna Gain

Source Based Output Power 17.9 dBm EIRP x Duty Cycle
Power Density @ Distance 0.0123 mW/cm2 (Source Based Output Power, mW) / (4π x (distance, cm)2)

IC Limit 0.2000 mW/cm2 .2 x f^0
Ratio of Power Density to Limit 0.0613 Power Density / IC Limit

Maximum Permissible Antenna Gain 12.62 dBi ((Limit, mW/cm2) x 4π x (distance, cm)2) / ((Maximum Scaled 
Power, mW) x Source Based Duty Cycle)

BLE Value Unit Comments
Frequency 2440 MHz

Distance 20 cm
Maximum Scaled Power 4 dBm Maximum declared output power

TX Antenna Gain 2.2 dBi From datasheet, or calculated from peak radiated field strength 
and measured conducted power

Source Based Duty Cycle 100 % Percent of time transmitter is active
EIRP 6.2 dBm Maximum Scaled Power x Antenna Gain

Source Based Output Power 6.2 dBm EIRP x Duty Cycle
Power Density @ Distance 0.0008 mW/cm2 (Source Based Output Power, mW) / (4π x (distance, cm)2)

IC Limit 0.5409 mW/cm2 .0026 x f^1
Ratio of Power Density to Limit 0.0015 Power Density / IC Limit

Maximum Permissible Antenna Gain 30.34 dBi ((Limit, mW/cm2) x 4π x (distance, cm)2) / ((Maximum Scaled 
Power, mW) x Source Based Duty Cycle)  

 
 

The calculated maximum power density at 20cm distance is less that the limit for general population / uncontrolled 
exposure. 
 
For simultaneous transmission, the sum of the ratios of the power density to the respective limit was determined 
to be: 
 
(0.0123 mW/cm2) / (0.2 mW/cm2) + (0.0008 mW/cm2) / (0.5409 mW/cm2) = 0.0613 + 0.0015 = 0.0628 
 
0.0628 < 1 
 
Compliance is shown by the sum of the ratio of the power densities for all radios that can transmit simultaneously 
being less than 1. 
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