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History

• FCC Adopted RF Exposure Criteria for various services.
• Published OET 65 in November 1997.

• Amateurs had many blanket exceptions – not necessary to 
perform routine evaluation.

• FCC changed requires – all amateurs are required to evaluate 
their station operations for RF Exposure.

• There are now relevant questions on the amateur license exam.

• The exposure regulations themselves have not changed.
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FCC OET 65b –

November 1997

This table was cancelled 

by rule two years ago. 

Evaluation now required 

in all circumstances.



Effect Depends on Frequency
Non-ionizing: effect due to heating only
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Field Strength vs Power Density

• Far field:   E {volts / meter} / H {amps / meter} = 377
• Sometimes called the “impedance” of free-space.

• It’s not really an impedance, it’s the ratio of the electric field to the 
magnetic field.  Units of ‘per-meter’ cancel out leaving volts/amps 
{ohms}.

• Power density = E * H = volts * amps / meter2 

• Power density, E, and H equivalents are derived from the value 
of 377 ohms.

• Absorption (heating) is frequency-dependent. FCC limits are 
most stringent from 30 – 300 MHz.
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Maximum Permissible Exposure limits: mW / cm2

(1 mW / cm2 = 10W / m2)
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FCC OET 65b –

November 1997

This is still the rule as of 

2021.



Based on time-averaged Power in the 
exposure region.
• Things that affect this:

• Antenna gain, feedline loss, mode (duty-factor), duty-cycle, ground (reflection) 
gain.

• Controlled Exposure:
• Example: Exposure to you or your family on your property.

• Averaged over 6 minutes.

• Uncontrolled Exposure:
• Example: Exposure to your neighbor.

• Averaged over 30 minutes.

• Note the averaging time for Uncontrolled exposure is much longer.
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Mode Duty Cycle
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Transmit Duty Cycle

• Ratio of on-time to (on + off ) time:

• Example: transmit one minute, receive one minute: = 1 / (1+1) = 
50%

• Example: Transmit 1 minute, receive 5 minutes: 1 / ( 1+5) = 
18%
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Putting it all together.
• Key variables:

1. Power at the antenna
2. Mode of operation (mode duty cycle)
3. T/R Duty cycle (transmit duty cycle)
4. Antenna gain

a) FCC ‘clarified’ this is dBd (gain compared to a dipole). Don’t know if the ARRL 
webpage is updated to accommodate this.

5. Frequency
6. Ground reflection
7. Controlled vs. Uncontrolled Exposure.

• A lot to keep track of.

• ARRL Has an on-line web-based tool to do the calculations for you.  
And it’s easy to use.

• https://www.arrl.org/rf-exposure-calculator
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The ARRL Webpage Form
https://www.arrl.org/rf-exposure-calculator
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Example 75 meters (e.g.: Print Result)
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Example: 2 meter FM
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Note exposure limit on 2M:  
200 microwatts / cm2



The calculator can be conservative.

• Using NEC4 to compute exposure limits usually results in:
• More accurate results.

• Closer distances allowed.

• However not justified unless the on-line calculations are 
worrisome.

• FCC normally does not require you to produce documentation.
• You are required to do the evaluation (with certain caveats).

• They can ask you to produce documentation if a question arises. 
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4NEC2 MPE Field Day Example
Conservative: 150w * 50% mode duty cycle (SSB heavily compressed)  * 66% transmit duty 
cycle (lot of CQ’ing): 50W average power.

Green: OK.  Yellow: exceed uncontrolled exposure  Red: exceed controlled exposure
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