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QUESTION SECTION B-008-001: 
Receiver overload and 

intermodulation interference 



  

B-008-001: Receiver overload and intermodulation interference 

Receiver Overload

● Receiver overload (also called front-end overload) occurs when a very 
strong signal from a nearby transmitter drives the receiver's front-end 
circuitry into non-linear operation.

● This causes the receiver to lose sensitivity or produce  
distortion/interference on desired signals, even if the strong signal is not 
on the exact tuned frequency. 

● It affects HF receivers particularly when strong amateur or broadcast 
signals are present.



  

B-008-001: Receiver overload and intermodulation interference 

Receiver Overload

● If your neighbour is complaining that he has interference on his television 
while you transmit, it’s probably receiver overload.

● This was more common in the analogue TV days. Modern tech is still 
susceptible to RFI (Radio Frequency Interference).



  

B-008-001: Receiver overload and intermodulation interference 

Receiver Overload

● One Solution is a High-pass Filter attached to the TV/Media Box.

● This lets the higher VHF/UHF frequencies pass while blocking/filtering out 
the lower HF ham bands. 



  

B-008-001: Receiver overload and intermodulation interference 

Receiver Desensitization (Desense)

● Desensitization (or "desense") happens when a strong nearby signal (often 
from another transmitter on the same or close band) reduces the receiver's 
sensitivity, making weak desired signals hard to hear. This is common in multi-
station setups or when mobiles/repeaters are very close.

● A Strong signal from the nearby CW transmitter overloads/desensitizes the 
SSB receiver on the same band.

● When mobiles get very close, each transmitter's strong signal desensitizes 
the other's receiver.



  

B-008-001: Receiver overload and intermodulation interference 

Intermodulation Interference (Intermod)

● Intermodulation occurs when two or more strong signals mix in a non-linear 
device (usually the receiver's front-end, but sometimes externally).

● This produces new unwanted frequencies (intermod products) that fall on the 
desired receive frequency, creating noise, mixing of signals, or distortion. It is 
common in VHF/UHF environments with multiple strong transmitters nearby.

● A higher-gain antenna brings in stronger off-frequency signals, worsening mixing 
in the receiver.

● A band-pass, notch, or high-pass filter can attenuate one or both strong signals to 
prevent mixing.



  

QUESTION SECTION B-008-002: 
Audio rectification and

RFI to household devices 



  

B-008-002: Audio rectification and RFI to household devices

Audio Rectification Basics
● Audio rectification occurs when a strong RF signal (from an amateur 

transmitter) enters audio circuitry via long wires acting as antennas. The 
audio stages (often containing diodes or non-linear junctions in 
transistors/amplifiers) rectify (demodulate) the RF, converting it into 
audible audio or noise.

● This happens in devices with no intentional RF components (EX: stereos, Public 
Address, systems, telephones), making the interference sound like the 
transmitted signal or distorted versions of it. 

● It's common with HF transmissions due to their strength and wavelengths 
that couple easily into wiring.



  

B-008-002: Audio rectification and RFI to household devices

Symptoms in Different Modes
● The sound of interference depends on the transmitted mode:

● SSB (voice)  demodulates to → distorted speech.
● CW (Morse)  produces on/off keying sounds like →

humming or clicking.
● This helps identify the source during troubleshooting.



  

B-008-002: Audio rectification and RFI to household devices

Mitigation Techniques
● The primary fix is to prevent RF from entering audio paths:

● Use ferrite cores (chokes) on wires to increase impedance 
to common-mode RF currents while passing audio/DC. 

● Shorten/reroute wires to reduce antenna effect.
● Install specific filters (eX: modular phone filters).



  

B-008-002: Audio rectification and RFI to household devices

Mitigation 
Techniques

Ferrites Are Your Friends!



  

QUESTION SECTION B-008-003: 
Spurious emissions and parasitic 
oscillations from transmitters



  

B-008-003:  Spurious emissions and parasitic oscillations from transmitters

Intermodulation and Spurious Emissions
● Intermodulation is the undesired creation of new frequencies when strong signals 

mix in a non-linear device (ex: an amplifier driven too hard).

● In transmitters, this can produce spurious signals.

● Spurious emissions are unwanted signals transmitted outside the intended 
frequency band or mode, including harmonics, mixing products, or parasitic 
signals.

● They can interfere with other users nearby or on adjacent frequencies. Common 
causes include overdrive, poor filtering, missing shielding, or faulty stages.



  

B-008-003:  Spurious emissions and parasitic oscillations from transmitters

Spurious Emissions on harmonics

 

Clean Radio

Dirty Radio



  

B-008-003:  Spurious emissions and parasitic oscillations from transmitters

Key Clicks in CW (Morse Code) Transmission

● Key clicks are sharp, broadband RF interference (often heard as clicks or 
pops) caused by abrupt on/off keying of the carrier. This creates a very wide 
spectrum due to fast rise/fall times, violating good engineering practice and 
causing interference far from your frequency. Causes include:

● Sudden making/breaking of the key circuit.

● Too sharp rise and decay times (poor waveform shaping).

● Fixes involve adding keying filters (ex: shaping circuits in the transmitter) or 
checking later stages for proper filtering.



  

B-008-003:  Spurious emissions and parasitic oscillations from transmitters

Parasitic Oscillations

● Parasitic oscillations are unwanted self-sustaining oscillations in an 
amplifier or oscillator stage, caused by unwanted positive feedback (ex: 
stray capacitance/inductance coupling output back to input with the right 
phase).

● They produce signals above or below the transmitter frequency, often 
spurious emissions that interfere with others.

● Common in RF amplifiers if not properly neutralized, decoupled, or shielded. 
Prevention includes good layout, bypassing, neutralization circuits, and 
proper shielding.



  

QUESTION SECTION B-008-004: 
Harmonic and out-of-band emissions



  

B-008-004: Harmonic and out-of-band emissions

Harmonic Emissions Basics

● Harmonic emissions are unwanted signals at integer multiples of your 
transmitter's fundamental (operating) frequency (ex: 2×, 3×, etc.). They arise 
from non-linear operation in amplifiers (especially if overdriven), producing 
energy at harmonics that can radiate and cause interference far from your 
intended frequency.

● Harmonics are a type of spurious emission and are undesirable because they 
can interfere with other services (ex: broadcast TV, other hams). Proper 
transmitter design includes filtering to suppress them.



  

B-008-004: Harmonic and out-of-band emissions

Harmonic Emissions Basics
● B-008-004-010 — An interfering signal from an HF 

transmitter is found to have a frequency of 56 MHz. What 
could be the source? Answer: Second harmonic of a 10-
metre transmission

● 10m band ~28 MHz fundamental; 2×28 = 56 MHz, which falls 
in the VHF TV range.



  

B-008-004: Harmonic and out-of-band emissions

Harmonics Causing TV Interference

● When transmitting on HF bands (especially 15m ~21 MHz), the second or third 
harmonic can fall directly on low VHF TV channels (ex: channel 3: 60-66 MHz ≈ 
3×21 MHz; channel 6: 82-88 MHz ≈ 4×21 MHz).

● Interference appears only on specific channels matching the harmonic, not 
broadband like overload. The fix is usually a low-pass filter at the 
transmitter to suppress harmonics, not at the TV (which would block your 
fundamental if it were overload).

● Harmonic emissions from your transmitter



  

B-008-004: Harmonic and out-of-band emissions

Out-of-Band Emissions
● Out-of-band emissions refer to any unwanted radio energy 

transmitted just outside the necessary bandwidth of your 
signal.

● This includes harmonics, but also splatter or other spurs 
close to your frequency. They waste spectrum and cause 
adjacent-channel interference.



  

B-008-004: Harmonic and out-of-band emissions

Splatter from Overmodulation

● Splatter is broadband interference (wide "splash" on either side of your 
frequency) caused by overmodulation—pushing the transmitter beyond 
linear operation, often from excessive microphone gain or speech processing. 

● In SSB, this flattens ("flat tops") the waveform, generating strong sidebands 
far outside the normal bandwidth, interfering with nearby stations. It's not 
harmonics but distortion products from non-linearity. 

● Too much audio drive causes the modulator/amplifier to clip, leading to flat-
topped envelopes  splatter.→



  

QUESTION SECTION B-008-005: 
Types and applications of filters 

for interference control



  

B-008-005: Types and applications of filters for interference control

Basic Filter Types and Responses

● Filters selectively pass or attenuate frequencies:

● Low-pass — Passes frequencies below the cut-off; attenuates above (used to 
block harmonics or high-frequency noise).

● High-pass — Passes frequencies above the cut-off; attenuates below (used to 
block lower-frequency overload or broadcast signals).

● Band-pass — Passes a specific range (band) of frequencies; attenuates outside it 
(ideal for isolating one band of operation).

● Band-reject (notch) — Attenuates a narrow range of frequencies; passes 
everything else (used to eliminate a single strong interferer).



  

B-008-005: Types and applications of filters for interference control



  

B-008-005: Types and applications of filters for interference control

Notch Filters
● A notch (band-reject) filter is highly selective, creating a deep 

attenuation "notch" at one specific frequency (or narrow band) 
while passing signals on either side with minimal loss.

● It is the go-to choice for eliminating a single strong interfering 
signal (ex: a carrier, birdie, or nearby station) that is very close to 
your desired frequency, without affecting the rest of the band



  

B-008-005: Types and applications of filters for interference control

Applications in Receivers and Transmitters
● Filters are placed strategically:

● Low-pass at transmitter output  suppresses harmonics/spurious emissions.→
● Low-pass at receiver input or AC lines  blocks high-frequency noise/RFI.→
● High-pass at TV receiver  blocks strong HF amateur signals causing overload.→
● Band-pass on receiver during multi-band operations (EX: Field Day)  reduces cross-→

band interference and desensitization.

● Band-pass on VHF receiver  rejects strong out-of-band signals causing overload.→
● Band-reject on receiver  notches out a strong broadcast station on a nearby band.→



  

B-008-005: Types and applications of filters for interference control

HF BandPass Filter

Circuit that allows signals within a specific range of frequencies (called the 
passband) to pass through, while rejecting or strongly attenuating frequencies 

outside that range (both lower and higher).
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