
EUT:    Powertool Transceiver Module                                                                  Report No: 0048-260622-01 
Model: EYFR05M                                    FCC ID: O4O-EYFR05       IC : 8507A-EYFR05 

Page 17 of 42 
Advanced Compliance Laboratory, Inc.  210 Cougar Court, Hillsborough, NJ 08844, tel:(908) 927 9288 

 

7.3   MAXIMUM PERMISSIBLE EXPOSURE 
 
 
LIMITS for FCC RF Exposure Evaluation  

 
 

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of human 
exposure to radio-frequency (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. 
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LIMITS per ISED RSS-102 (issue 6) 
 
  
Section 5.3.2 Table 7&8 for Exemption Limits for Routine Evaluation – RF Exposure Evaluation  
 
(10MHz ro300GHz) 
 

 
 

 
 
In these cases, the information contained in the RF exposure technical brief may be limited to information that 
demonstrates how the e.i.r.p. was derived. 
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CALCULATIONS for MPE distance and Power Density 

 
Given 

E  = √ (30 * P * G) / d 
and 

S = E ^ 2 / 3770 
where 

E = Field Strength in Volts/meter 
P = Power in Watts 
G = Numeric antenna gain  
d = Distance in meters 
S = Power Density in milliwatts/square centimeter 

 
Combining equations and rearranging the terms to express the distance as a function of the remaining 
variables yields: 

d  = √ ((30 * P * G)  / (3770 * S)) 
 
Changing to units of Power to mW and Distance to cm, using: 

P(mW) = P (W) / 1000 and 
d (cm) =100 * d (m) 

yields 
d = 100 * √ ((30 * (P / 1000) * G)  / (3770 * S)) 
d = 0.282 * √ (P * G / S) 

 
where 

d = distance in cm 
P = Power in mW 
G = Numeric antenna gain 
S = Power Density in mW/cm^2 

 
Substituting the logarithmic form of power and gain using: P 

(mW) = 10 ^ (P (dBm) / 10) and 
G (numeric) = 10 ^ (G (dBi) / 10) 

yields 
 

d = 0.282 * 10 ^ ((P + G) / 20) / √ S   Equation (1) 
S = 0.0795 * 10 ^ ((P + G)/10)/ d^2   Equation (2) 

where 
d = MPE distance in cm 
P = Power in dBm 
G = Antenna Gain in dBi 
S = Power Density Limit in mW/cm^2 

 
 
Equation (1) and the measured Output power is used to calculate the MPE distance. 
Equation (2) and the measured Output power is used to calculate the Power density. 
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RESULTS 

 
 
No non-compliance noted. 
 
For EYFR05M Transmitter only: 
 
Per Original Digi Report, # 17DIGI133_FCC15C247Z (Pg. 43), the max. power density can be obtain 
by using the max. P+G= EIRP and d=20cm, and plug all three items into equation (2), yielding, 

Power  
Density 
Limit 
(mW/cm2) 

Max. EIRP 
Output 
Power+ 
Antenna] 
Gain (dBm) 

Calculated 
Power 
Density 
(mW/ 
cm2) 

Max. 
EIRP 
(W) 
 

1.0 33.95 0.4940 2.48313 
 
For WiFi Transmitter: 

 
WiFi Module Information:  FCC ID: 2ABCB-RPICM4,  IC: 20953-RPICM4 by Raspberry Pi Trading 
Ltd. with the  max. RF power: 15.4dBm at 2.4GHz band and 18.2dBm at 5GHz band. 
Antenna Gain: Max. 3.5dBi (2.4GHz) and 2.3dBi (5GHz)  

 
  Worst case MPE per report  from Raspberry Pi, dated on 10/26/2020: 
 

Power  Density 
Limit 

(mW/cm2) 

Max. Power  Density 
For 2.4GHz Band 

(mW/cm2) 

Max. Power  Density 
For 5GHz Band 

(mW/cm2) 

Max. 
EIRP 
(W) 

1.0 0.0154 0.0223 0.1122 
 

For Worst Case Scenario: EYFR05M and WiFi Transmitting Simultaneously  
 

---For FCC MPE compliance: 
 
With co-location of  EUT Tx and pre-certified RF module, the following calculation shows total RF exposure 
is still under the MPE limit: 
 

Co-location calculations: 
  ΣMPE = 0.4940 𝑚𝑚𝑚𝑚/𝑐𝑐𝑐𝑐2+ 0.0223𝑚𝑚𝑚𝑚/𝑐𝑐𝑐𝑐2 = 0.5163 𝑚𝑚𝑚𝑚/𝑐𝑐𝑐𝑐2 which is less than the limit  
 1.0 𝑚𝑚𝑚𝑚/𝑐𝑐𝑐𝑐2  

 
 Additionally,  
  Σ 𝑆𝑆𝑒𝑒𝑒𝑒𝑒𝑒𝑆𝑆lim𝑛𝑛=𝑆𝑆𝑒𝑒𝑒𝑒1𝑆𝑆lim1+ 𝑆𝑆𝑒𝑒𝑒𝑒2𝑆𝑆lim2≤1  
 Herein  Σ𝑆𝑆𝑒𝑒𝑒𝑒𝑒𝑒𝑆𝑆lim𝑛𝑛=0.4940/1.0+0.0223/1.0=0.5163≤1  
 

---For ISED, the most restricted limit for this case is  0.02619 f 0.6834  =5.355W/m2  for fmin=2410MHz. 
EUT max. total power density =5.163W/m2 < limit. 
 
Therefore, all of results are below the FCC/ISED limit.  
 
NOTE: For mobile or fixed location transmitters, the minimum separation distance between the antenna & 
radiating structures of the device and nearby persons is 20 cm, even if calculations indicate that the MPE 
distance would be less. 


