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6.3.1 Details of Exposure Separation Distances Calculations and Power 
Compliance Margins 

Limits and guidelines for RF exposure come from: 

• US FCC limits for the general population. See the FCC web site at 
http://www.fcc.gov, and the policies, guidelines, and requirements in Part 1 of Title 47 
of the Code of Federal Regulations, as well as the guidelines and suggestions for 
evaluating compliance in FCC OET Bulletin 65.  

• Health Canada limits for the general population. See Safety Code 6 on the Health 
Canada web site at 
http://www.hc-sc.gc.ca/ewh-semt/pubs/radiation/99ehd-dhm237/index_e.html. 

• ICNIRP (International Commission on Non-Ionizing Radiation Protection) guidelines 
for the general public. See the ICNIRP web site at http://www.icnirp.de/ and 
Guidelines for Limiting Exposure to Time-Varying Electric, Magnetic, and 
Electromagnetic Fields. 

 

The applicable power density exposure limits from the documents referenced above are   

• 10 W/m2 for RF energy in the 5.4-GHz frequency bands.  
Peak power density in the far field of a radio frequency point source is calculated as follows: 
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where 
S = power density in W/m2 
P = RMS transmit power capability of the radio, in W 
G = total Tx gain as a factor, converted from dB 
d  = distance from point source, in m 

 

Rearranging terms to solve for distance yields           

! 

d =
P "G

4# S  

Table 10 shows calculated minimum separation distances d, recommended distances and 
resulting power compliance margins for each frequency band and antenna combination. 

Table 10: Calculated Exposure Distances and Power Compliance Margins 

Variable Frequency 
Band 

Antenna 

P G S 

d 

(calcu-
lated) 

Recom-
mended 
Separation 
Distance 

Power 
Compliance 
Margin 

Integrated, 
17 dBi 

0.05 W 
(10 dBm) 

50 
(17 dB) 

10 
W/m2 

6 cm 20 cm 
(8 in) 

10 5.4 GHz 

Connectori
zed, 17 dBi 

0.05 W 
(10 dBm) 

50 
(17 dB) 

10 
W/m2 

6 cm 20 cm 
(8 in) 

10 

Integrated, 
16 dBi 

0.063 W 
(18 dBm) 

40 
(16 dB) 

10 
W/m2 

14 cm 20 cm 
(8 in) 

2 4.9 GHz 

Connectori
zed, 16 dBi 

0.063 W 
(18 dBm) 

40 
(16 dB) 

10 
W/m2 

14 cm 20 cm 
(8 in) 

2 
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The “Recommended Distances” are chosen to give significant compliance margin in all cases. 
They are also chosen so that an OFDM module has the same exposure distance as a Canopy 
module, to simplify communicating and heeding exposure distances in the field. 

These are conservative distances: 

• They are along the beam direction (the direction of greatest energy). Exposure to the 
sides and back of the module will be significantly less. 

• They meet sustained exposure limits for the general population (not just short term 
occupational exposure limits), with considerable margin. 

• The calculated compliance distance d is overestimated because the far-field equation 
models the antenna as a point source and neglects the physical dimension of the 
antenna. 

6.4 LEGAL NOTICES 

6.4.1 Software License Terms and Conditions 
ONLY OPEN THE PACKAGE, OR USE THE SOFTWARE AND RELATED PRODUCT IF YOU 
ACCEPT THE TERMS OF THIS LICENSE. BY BREAKING THE SEAL ON THIS DISK KIT / 
CDROM, OR IF YOU USE THE SOFTWARE OR RELATED PRODUCT, YOU ACCEPT THE 
TERMS OF THIS LICENSE AGREEMENT. IF YOU DO NOT AGREE TO THESE TERMS, DO 
NOT USE THE SOFTWARE OR RELATED PRODUCT; INSTEAD, RETURN THE SOFTWARE 
TO PLACE OF PURCHASE FOR A FULL REFUND. THE FOLLOWING AGREEMENT IS A 
LEGAL AGREEMENT BETWEEN YOU (EITHER AN INDIVIDUAL OR ENTITY), AND 
MOTOROLA, INC. (FOR ITSELF AND ITS LICENSORS).  THE RIGHT TO USE THIS 
PRODUCT IS LICENSED ONLY ON THE CONDITION THAT YOU AGREE TO THE 
FOLLOWING TERMS.   

Now, therefore, in consideration of the promises and mutual obligations contained herein, and for 
other good and valuable consideration, the receipt and sufficiency of which are hereby mutually 
acknowledged, you and Motorola agree as follows: 

Grant of License. Subject to the following terms and conditions, Motorola, Inc., grants to you a 
personal, revocable, non-assignable, non-transferable, non-exclusive and limited license to use 
on a single piece of equipment only one copy of the software contained on this disk (which may 
have been pre-loaded on the equipment)(Software). You may make two copies of the Software, 
but only for backup, archival, or disaster recovery purposes.  On any copy you make of the 
Software, you must reproduce and include the copyright and other proprietary rights notice 
contained on the copy we have furnished you of the Software. 

Ownership. Motorola (or its supplier) retains all title, ownership and intellectual property rights to 
the Software and any copies,  

including translations, compilations, derivative works (including images) partial copies and 
portions of updated works. The Software is Motorola’s (or its supplier's) confidential proprietary 
information. This Software License Agreement does not convey to you any interest in or to the 
Software, but only a limited right of use. You agree not to disclose it or make it available to 
anyone without Motorola’s written authorization. You will exercise no less than reasonable care to 
protect the Software from unauthorized disclosure. You agree not to disassemble, decompile or 
reverse engineer, or create derivative works of the Software, except and only to the extent that 
such activity is expressly permitted by applicable law. 

Termination.  This License is effective until terminated.  This License will terminate immediately 
without notice from Motorola or judicial resolution if you fail to comply with any provision of this 
License.  Upon such termination you must destroy the Software, all accompanying written 


