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How does our system look like:

Are you sure?
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Ideal case: perfect symmetrical system
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Real case: asymmetrical system
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Real case: asymmetrical system
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Real case: asymmetrical system
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Consequences of an asymmetrical system

Distorted radiation pattern

=

RF in the shack!
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…opinions…

„…I have never used a Balun, my antenna

works well even without it…“

„…since SWR increased after I installed the 

Balun, I removed it…“ 

„…I haven‘t any Balun, just a RF choke…“
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„…I have never used a Balun, my antenna works well even

without it…“

½ λ
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„…I have never used a Balun, my antenna works well even

without it…“

1/4 λ
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„…since SWR increased after I installed the Balun, I removed it…“ 

Tri-pole Di-pole
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„…I haven‘t any Balun, just a RF choke…“

„…ich möchte keine Nudeln sondern 
Spaghetti…“
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How to block the Common Mode current?

LV Tirol des ÖVSV: A'funk kompakt  03-21 Innsbruck: BALUNs - Enrico, OE7AFT 1419.03.2021



How to block the Common Mode current?
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--
+

How to block the Common Mode current?
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LTspice simulation

Ex.1 ,2
Ex. 1,2 LTspice simulation files – see Download

https://www.analog.com/en/design-center/design-tools-and-calculators/ltspice-simulator.html
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Practical Baluns
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Ideal Balun

High Impedance for Common Mode Current

Broad band

Low insertion loss

Power dissipation
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Parasitic capacitance
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Parasitic capacitance

Housing: Plastic better than Metal
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LTspice simulation

Ex.1 ,2
Ex. 3 LTspice simulation files – see Download

https://www.analog.com/en/design-center/design-tools-and-calculators/ltspice-simulator.html
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Coax Cable Balun

LV Tirol des ÖVSV: A'funk kompakt  03-21 Innsbruck: BALUNs - Enrico, OE7AFT 2319.03.2021



Guideline for Coax Cable Balun
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Another problem with air coil Baluns

complex impedance:
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LTspice simulation

Ex.1 ,2
Ex. 4,5 LTspice simulation files – see Download

https://www.analog.com/en/design-center/design-tools-and-calculators/ltspice-simulator.html
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Toroidal Cores

Ferrite Iron Powder
LV Tirol des ÖVSV: A'funk kompakt  03-21 Innsbruck: BALUNs - Enrico, OE7AFT 2719.03.2021



Toroidal Cores

https://www.66pacific.com/calculators/toroid-coil-winding-calculator.aspx
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Ferrite Cores
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Ferrite Cores
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Ferrite Cores

V X

Impedance: 50 ohm Impedance: ????
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Ferrite Cores
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Balun vs transformer

4:1 impedance Transformer

IS NOT A BALUN
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Balun + transformer
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4:1 Guanella Balun

4:1 impedance Transformer

+

BALUN
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4:1 Guanella Balun
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Good offer??
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Iron powder has far too low permeability!
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Not only for HAMs

Chip Baluns
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Wrap-up

Our antenna are almost ALWAYS unbalanced

→ balun blocks CM Currents

Air vs ferrite core balun

Balun vs impedance transformer

Ferrite vs iron powder
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Useful links

https://gm3sek.files.wordpress.com/2019/01/G3TXQ-RC.pdf

https://www.eznec.com/Amateur/Articles/Baluns.pdf

https://www.dl4zao.de/_downloads/Balun_dl4zao.pdf

https://www.dj0ip.de/balun-stuff/

https://www.dj0ip.de/rf-cmc-chokes/

https://www.66pacific.com/calculators/toroid-coil-winding-calculator.aspx

 Best article on RF chockes

 Other great article on baluns

 auf Deutsch

 Balun stuff from the  „Guru“ Rick 

DJ0IP

Ferrite cores calculator
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Fragestunde
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Vortrag: BALUNs

Vielen Dank für euer Interesse!

Innsbruck, 19.3.2021
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