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Disclaimer
I’m a licensed amateur radio operator!
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Fundamental

Spurious Emissions

53.93 dB between fundamental and 3rd harmonic (peak 2)



What are Spurious Emissions?

Nice online calculator: https://www.lasercalculator.com/gain-loss-calculator/

50 dBm 100 W

40 dBm 10 W

30 dBm 1 W

20 dBm 100 mW

10 dBm 10 mW

0 dBm 1 mw

-50 dBm 10 nW

-40 dBm 100 nW

-30 dBm 1 µW

-20 dBm 10 µW

-10 dBm 100 µW

0 dBm 1 mw

https://www.lasercalculator.com/gain-loss-calculator/


What are Spurious Emissions?



FCC Rule 47 CFR 97.307(c)

All spurious emissions from a station transmitter must be reduced to the greatest 
extent practicable. If any spurious emission, including chassis or power line 
radiation, causes harmful interference to the reception of another radio station, the 
licensee of the interfering amateur station is required to take steps to eliminate the 
interference, in accordance with good engineering practice. 



FCC Rule 47 CFR 97.307(d)

For transmitters installed after January 1, 2003, the mean power of any spurious 
emission from a station transmitter or external RF power amplifier transmitting on a 
frequency below 30 MHz must be at least 43 dB below the mean power of the 
fundamental emission. For transmitters installed on or before January 1, 2003, the 
mean power of any spurious emission from a station transmitter or external RF 
power amplifier transmitting on a frequency below 30 MHz must not exceed 50 mW 
and must be at least 40 dB below the mean power of the fundamental emission. 
For a transmitter of mean power less than 5 W installed on or before January 1, 
2003, the attenuation must be at least 30 dB. A transmitter built before April 15, 
1977, or first marketed before January 1, 1978, is exempt from this requirement.



Spurious Emissions must be

Below 30 MHz and installed after January 1, 2003
● 43dB below fundamental

○ At 1500W this would be 75 mW
○ At 100W this would be 5 mW
○ At 5W this would be 251 µW
○ At 1W this would be 50 µW

Below 30 MHz and installed on or before January 1, 2003
● For any fundamental 500 W or more: not more than 500 mW
● For any fundamental 5 W or more: 40 dB below fundamental

○ At 5 W this would be 50 µW
● For any fundamental less than 5 W: 30 dB below fundamental

○ At 1 W this would be 1 mW



FCC Rule 47 CFR 97.307(e)

The mean power of any spurious emission from a station transmitter or external RF 
power amplifier transmitting on a frequency between 30–225 MHz must be at least 
60 dB below the mean power of the fundamental. For a transmitter having a 
mean power of 25 W or less, the mean power of any spurious emission 
supplied to the antenna transmission line must not exceed 25 µW and must 
be at least 40 dB below the mean power of the fundamental emission, but 
need not be reduced below the power of 10 µW. A transmitter built before April 
15, 1977, or first marketed before January 1, 1978, is exempt from this 
requirement. 



Spurious Emissions must be

Between 30–225 MHz and more than 25 Watts
● 60dB below fundamental

○ At 100W this would be 100 µW
○ At 50W this would be 50 µW

Between 30–225 MHz and 25 Watts or less
● For any fundamental 250 mW or more: not more than 25 µW
● For any fundamental less than 250 mW: 40dB below fundamental or 10 µW



Ham Bands and Harmonics

160m:  1.8 - 2.0 MHz
Harmonics: 3.6-4 MHz (80m), 5.4-6 MHz, 7.2 - 8 Mhz (40m)

80m:  3.5 - 4 MHz
Harmonics: 7 - 8 MHz (40m), 10.5 - 12 MHz, 14 - 16 Mhz (20m)

40m:  7 - 7.3 MHz
Harmonics: 14 - 14.6 Mhz (20m), 21 - 21.9 Mhz (15m), 28 - 29.2 MHz (10m)

20m:  14 - 14.35 MHz
Harmonics: 28 - 28.7 MHz (10m)

2m: 144 - 148 MHz
Harmonics: 288 - 296 MHz, 432 - 444 Mhz (70 cm)
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1 Baofeng UV-82



2 Baofeng UV-82



3 Baofeng UV-82



4 Baofeng UV-82



5 Baofeng UV-S9 Plus



6 Baofeng UV-82T



7 Yaesu VX-6R



8 Yaesu FT-857



9 TYT TH-8600



9 TYT TH-8600 low power
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The Realization!

6 Baofeng @ $30  =  $180

Brand Name
● Yaesu FT-4XR $90
● Yaesu FT-65R $110
● Yaesu FT-60R $155

● Yaesu VX-6R $250



What’s next for me?

● Buying new transceivers

● Exploring filters (low pass / band pass)

● Modifying the internal LPF of the Baofeng
https://wa5znu.org/2011/06/uv3r-lpf/



What about you?

Q&A / Discussions

● Are spurious emissions a concern to you?

● Should there be more education about spurious emissions?

● Should organized events be limited to compliant 
transceivers? (Baofengs => must have been tested)

● Should there be events / opportunities to get your 
transceiver tested?


