
The DIY super-het transceiver
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1. Antenna amp
2. BP and LP filters
3. DDS and mixers
4. Crystal ladder filter
5. AF amp
6. Microphone amp and 2-tone 

gen.
7. PWR pre amp
8. PWR amp
9. Touch GFX
10. FFT



Bandpass-Filter design
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It is “wise” to select with a bandpass filter only the signals with frequencies of interest as input of the first mixer stage so reduce mirror 
frequencies and other ugly cross “mixed” signals (more when we discuss the mixer stage). In a heterodyne receiver mirror frequencies* are the 
things to beat (frequency plan, filtering, what not…).

So, after the antenna amp we use a bandpass filter for 20m, 40m and 80m.

The filter has been designed with the help of the Iowa Hills RF Filter Designer Version 2.2.  

Design criterias:

Poles: 2
Input / output impedance: 50 Ohm
Dielectric strength: 16V max 
Additional BW: 0.1 MHz

Band fmin fmax fcenter fBW

80m 3.5 MHz 3.8 MHz 3.65 MHz 0.3 MHz

40m 7.0 MHz 7.2 MHz 7.1 MHz 0.2 MHz

20m 14.0 MHz 14.35 MHz 14.175 MHz 0.35 MHz

* fmirror = fsignal +/- 2*fIF



Bandpass-filter design for HAM radio 80m, 40m and 20m
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Bandpass-filter design 40m band 1/3

High Q is your friend: 

Real impedances L and C: 

Relative permittivity = dielectric constant K
Dissipation Factor DF = 1/Q , Mica: 1/ 4*10-4 => Q = 2500, nice!

ESR, equiv. serial resisitor

https://forum.digikey.com/
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Bandpass-filter design 40m band 1/3

While Class I dielectric materials such as C0G and U2J offer more temperature-
stable dielectrics, they have a lower dielectric constant (K). On the other hand, 
Class II materials like X7R and X5R feature mid-range stability as well as K value 
while offering much higher capacitance values.

K = dielectric constant: 

https://www.digikey.ch/



--- www.hb9gze.ch --- 6

Bandpass-filter design 40m band 2/3

B = magnetic induction
H = magnetic field

http://hyperphysics.phy-astr.gsu.edu/
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Characterizing your coils

Initial permeability is measured at 10kHz with a flux density of less than 10 gauss 
(sinusoidal excitation). Testing coil T68-2, 19 turns, 0.85mm wire, 2.0577 µH, XL = 
89.22 Ω

Keysight UCU1733 RigExpert AA-55 Zoom Siglent SVA1015X

L 2.28 µH @10kHz 2.0 µH @7.1MHz 1.98 µH @7.1 MHz

XL 88 87

R 3.6 4

Q 6 24 21
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Bandpass-filter design 40m band

𝑄 =
𝑓𝐶

𝐵𝑊3 ⅆ𝐵

fc = 7.1 MHz
BW3db = 0.27 MHz
Q = 26
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Pin @ 50Ω: 100W

Vin = 100W ∗ 50𝛺 = 71𝑉𝑟𝑚𝑠

Choose proper voltage ratings
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To the bench…
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Lowpass-Filter design 1/3
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https://forum.digikey.com/

Lowpass-Filter design
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https://forum.digikey.com/

Lowpass-Filter design


