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This is Hal, AD5L with tonight’s training on Antenna Matching.   

Today’s transceivers have a fixed resistive output impedance of 50 ohms.   An antenna is said to 
be resonant when the capacitive reactance and the inductive reactance are equal and therefore 
cancel each other out.  If we use a resonant antenna with a resistance close to 50 ohms then the 
antenna is an excellent match to our transmitter.   No matching is necessary.  Resonant antennas 
are commonly used because of this reason.  A resonant multiband antenna requires a design such 
that the antenna is resonant on two or more bands while maintaining a resistive component close 
to 50 ohms. 

Is this true of all resonant antennas?  No.  The resistance varies according to the design, a quarter 
wave ground plane vertical about 35 ohms, a half wave dipole is about 72 ohms,  a full wave 
loop about 140 ohms, and off center fed dipole about 300 ohms.  While the vertical and dipole 
are very good matches, we should consider some matching for the loop and the off center fed 
dipole.  For the off center fed dipole, this could be as simple as 4:1 balun.  

 A half wave vertical or a full wave dipole is also resonant but has a resistance of 2000 to 4000 
ohms requiring some serious matching.  This is an SWR of 40 to 80:1.  A J-pole antenna is a half 
wave vertical with the J portion providing a high to low impedance match.  In other words, the 
matching network is part of the antenna. 

Do we need to use a resonant antenna?  No.  A non-resonant antenna, depending on its design, 
may have similar performance to a resonant antenna of similar size.  At any given frequency, the 
antenna has a complex impedance of both resistance and reactance. That impedance needs to be 
matched to the transmitter.  The common way to match these antennas is the use of an antenna 
tuner.  This is a misnomer as it does not tune the antenna.  Years ago, a very popular product 
was the Johnson Matchbox that contained the proper wording. 

There are cases in which we may need to use matching even for a resonant antenna.  A resonant 
antenna is only resonant at one frequency and its harmonics.  Because of the bandwidth of the 
eighty meter band, a dipole resonate within the band cannot cover the whole band with a good 
SWR.  An antenna tuner or some other matching device is needed.  

When using an end fed long wire antenna for multi-band use, it is important that the antenna not 
be resonant at any used frequency because any multiple of a half wave will be difficult to match 
due to the high resistance and resulting high SWR. 

Are there tunable antennas?  Yes.  For example a mobile Screwdriver antenna (a motor driven 
variable inductor), a magnetic loop (a variable capacitor), or antennas made by SteppIr (motor 
driven elements that change in length).  All these examples tune the antenna by changing the 
resonance frequency. 
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While at our Winter Field day, we used a resonant dipole (no matching), a Buddipole that is 
tuned by moving jumpers on a coil (manual antenna tuning) and a long wire (matched by an 
antenna tuner).  Each antenna differs by size and functionality.  Understanding the differences 
will better equip you to deploy a HF antenna  at an emergency site. 

If you have any questions or comments, please contact or e-mail me. 

This ends tonight’s training.  Back to net control.  This is AD5L. 
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