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This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is 
permitted only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results 
set forth in this report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or 
identical product unless specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the 
information that you provided to us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our 
negligence, provided, however, that such notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such 
issuewithin the prescribed time shall constitute your unqualified acceptance of the completeness of this report, the tests conducted and the correctness 
of the report contents. Unless specific mention, the uncertainty of measurement has been explicitly taken into account to declare the compliance or 
non-compliance to the specification. 
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RF Exposure Measurement  

1. Introduction 

In this document, we try to prove the safety of radiation harmfulness to the human body 

for our product. The limit for Maximum Permissible Exposure (MPE) specified in FCC 

1.1310 is followed. The Gain of the antenna used in this product is measured in a Fully 

Anechoic Chamber (FAC) calibrated for antenna measurement in ADT, and also the 

maximum total power input to the antenna is measured. Through the Friis transmission 

formula and the maximum gain of the antenna, we can calculate the distance, away 

from the product, where the limit of MPE is reached.  

Although the Friis transmission formula is a far field assumption, the calculated result of 

that is an over-prediction for near field power density. We will take that as the worst 

case to specify the safety range. 
 

2. RF Exposure Limit 

According to FCC 1.1310: The criteria listed in the following table shall be used to 

evaluate the environmental impact of human exposure to radio-frequency (RF) radiation 

as specified in 1.1307(b) 

LIMITS FOR MAXIMUM PERMISSIBLE EXPOSURE (MPE) 

Frequency 

Range 

(MHz) 

Electric Field 

Strength (V/m) 

Magnetic Field 

Strength (A/m) 

Power Density 

(mW/cm2) 

Average Time 

(minutes) 

(A)Limits For Occupational / Control Exposures 

300-1500 … … F/300 6 

1500-100,000 … … 5 6 

(B)Limits For General Population / Uncontrolled Exposure 

300-1500 … … F/1500 6 

1500-100,000 … … 1.0 30 

F = Frequency in MHz  
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3. Friis Formula 

 

Friis transmission formula: Pd = (Pout*G) / (4*pi*r2) 

 

where  

Pd = power density in mW/cm2 

Pout = output power to antenna in mW 

G = gain of antenna in linear scale 

Pi = 3.1416 

R = distance between observation point and center of the radiator in cm 

 

If we know the maximum Gain of the antenna and the total power input to the antenna, 

through the calculation, we will know the MPE value at distance 20cm. 

Ref.: David K. Cheng, Field and Wave Electromagnetics, Second Edition, 

     Page 640, Eq. (11-133).  
 

 
4 EUT Operating condition 

The software provided by Manufacturer enabled the EUT to transmit and receive data 

continuously.  
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5 Conclusion 

 

The product is a 13.56M RFID module for a portable PDA device and SAR evaluation is not 
required because power is lower than 60/f SAR exempt threshold: 

The EUT operation f is 13.56MHz, so the SAR exempt threshold is  

60/0.01356=4425 (mw) 

 
EUT measure max field strength and equivalent EIRP power 

     
Field strenth  54.5 (dBuV/m)   
EIRP Power -40.73 (dBm) 8.46E-5 (mW) 

 
Threshold for no SAR evaluation is 4425mW 
Transmitter power is 8.46E-5 mW 

 
Conclusion: No SAR evaluation required since Transmitter Pout is below FCC threshold 
. 

 


