1296 MHz Lowpassfilter with harmonic notches and inteqgraed
reflectometer

Matthias, DD1US,February2" 2020, rev 11

Hello,

| am presently building a highower amplifier for the 23cm band and needed a low pass filter to suppress the
harmonics. Browsing the internet found avery nice design fromdohnG3XYD which is not a simple lovpass
filter but it includes nathes for the &rmonics and a fiectometerbased on an integratedérectionalcoupler and
detectors. When contating Johnhe kindly dfered neto sell mea kit. You can find his description here:
https://www.gsl.net/g3xdy/QR0O%2023cm%20Harmonic%20Filter%20and%20Reflectometer.htm

To understand theverallcorcept | will show only the schemathwut | will not repeatwhatJohnhasalready
documentedery wellat his website | rather want tdocus on myexperiences when buildirgyich a unit.
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| followed closéy Johrés description Fortunately| found two siitable Njacks in my dravers It is important
that thejacks have a flat flange and that they afrigh quality as thewill need to handle high power

Hereis a picure of the Njacks which | used:
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https://www.qsl.net/g3xdy/QRO%2023cm%20Harmonic%20Filter%20and%20Reflectometer.htm

Here are some ptigres of the finisbd unit houseds John proposed in ayated cabinet with the ihensions
55x148x30mml decided to solder the silveplated Njacks to the box lid to ensugood gounding and
improved mehanical stability.
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Hereare some pictures difie irternal construction. Thekey component is the transgsion line with thejuarter
wavestubfor the harmaic at 2592 MHzand two open stubfor 3876 MHz and 5184 MHzlohnG3XDY
delivers a excellent qualiy of thisunit cut from acopperbar.

Pe e B0EEE00D0000000000000088

Here is a aser look at theefledometercomprised of thelirectioral coupler 2 doublediodedetectordnfineon
BAS70-04 and some passt componerst




| am fortunate to have access t¥HA up to 3GH and a spectrum analyzer with tracking generator up to 7
GHz. As Johnsuggested first tuned théransmision ine for minimum insertion losasndmaxmum retun loss
using theVNA by bending the transisgion line slighy towards thecopper platedroundplane.Also tuning the
open stubgollowing his recommedationsworks perfectly wé. Hereare myfinal results:

S11linput matching(hor. axis 300MHz/div, vert. axis 5dB/div):
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The inputreturn lossat 1296 MHz is33dBwhich correponds to a VSWR of 1:1.04. Thiseans only 0.04% of
the input paver at 1296 MHz getseflected.This isexceedinghe target return lossf 25dB given by John

G3XDY.

4/11



S21 insertion losghor. axis 300MHz/div, vert. axis 5dB/divirst plot respectively 0.2dB/div second plot)

The insertion losat 1296 MHzs approxmately 0.05dBand thus amazing low.his is perfect espcially for
using the filter at high power lev@lYou can see also the function of ffirst notch at2592 MHz the 2"
harmonic is suppresséy 32dB.
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