8.4 GHz LHCP Dish Feed
Matthias, DD1US, January 27" 2023

Hello,

for some time, | wanted to use my 2.3m prime focus parabolic dish on the roof not only for L- and S-band,
but also to try to receive satellite signals in the X-band.

Paul MOEYT had already made me a "squeezed pipe" depolarizer some years ago. With it, circularly
polarized signals can be received with a linearly polarized sample.

As feedhorn Arved DK5AV made me a chaparral feed on his 3D printer. | have coated it by means of a EMV
lacquer based on copper and silver-plated it afterwards. A thin layer of polyurethane was applied to protect
the silver from weathering.







In the following picture you can see the mounted and aligned coupling pin and the alighment to the two
plates of the squeezed pipe.

In the following picture you can see below the silver-plated sleeve, which is pushed onto the inner
conductor of the SMA socket and after aligning center frequency it is soldered to it. The brass cylinder was
turned exactly to the inner diameter of the waveguide and can be moved laterally in the waveguide with
the help of the screw. Thus, after optimizing the length of the coupling pin, the distance to the rear wall,

which is formed by the brass cylinder, can be optimized.
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Here is the feed during the optimization of the fitting by optimizing the length of the coupling pin as well as
the distance of the pin to the back wall.

After optimization, the feed shows a pronounced resonance at 8.45GHz with a return loss of better than
40dB. The return loss S11 was measured with a SWR measuring bridge. S11 is the distance between the
upper blue line and the lower yellow line.
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To achieve an optimal sensitivity of the receiving system, a low-noise preamplifier should be mounted as
directly as possible on the feed.

Used here was an amplifier of the company MITEQ of the type AFS3-8500960-15-10p-TC-4, which was
described in another article on my homepage. | measured a gain of 32db and a noise figure of 1.0dB at
8.4GHz. As power supply a voltage of 12-15V with a current consumption of 95mA is necessary.

In order to have to lay only one cable into the focal point of the receiving parabolic reflector and to make
the change of the feed as simple as possible, a phantom power supply was implemented as usual. The
coaxial cable, which supplies the amplified receive signal to the downconverter, also supplies the supply
voltage to the feed.

This voltage was realized with a Bias-T of the company Mini-Circuits of the Tys ZFBT-6G+. This Bias-T is
specified only up to 6GHz, but is still usable at 8.4GHz with an increased insertion loss of about 2dB. Since

the preamplifier has sufficient gain, this does not matter.

An additional 2dB attenuator was inserted to ensure that the output of the LNA sees good broadband
matching.

A 15V Zener diode and a fast-blow fuse that trips at 500mA were added for reverse polarity protection,
against voltage spikes or excessive supply voltage.

A choke provides additive common mode suppression of possible noise on the supply voltage line.

Here is a sketch of the circuit:
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Here are pictures of the preliminary setup:




The setup was installed in a drain pipe with an inner diameter of 104mm. The foam washers were used to
center the setup in the pipe. They were replaced by a 3D-printed disk which Andi DL3RCG had made for me.
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8.4 GHz Feed LHCP 12V 80mA

MITEQ AFS-08500960-15-10P-TC-4

To hold the feed in my parabolic dish | made myself a universal mount. A detailed description can be found
on my website. Here are two pictures of the mount:

With this feed in my 2.3m parabolic dish (f/D=0.4) | hope to receive the first signals from satellites outside
the earth orbit soon. Please keep your fingers crossed for me .

| am always happy to receive feedback. Please send them preferably by email.
Kind regards

Matthias DD1US Email: ddlus@amsat.org Homepage: www.dd1lus.de
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