Tx polarization relay
2x LNA 40dBG 0.6dBF

TxRx changeover

Rx V coax / Gnd Array V coax
Rx H coax Array H coax

Masthead LNA switchbox

VHF Design LNA 70cm SAW 18dBG 0.3dBF was chosen for the EME array. tow (V & H
polarization) feed to a Dual VHF SDR in the shack via 15m LMR240 cable (4.5dB) and a 15dB
splitter. MAPG5 is used with the SDR for wide band decode a adaptive polarization. The splitter
allows concurrent use of a second receiver (Funcube Pro+) with WSJT. The AFE822x SDR-VHFx2
(https://afedri-sdr.com/index.php/afe822x-sdr-vhfx2-dual-channel) has a NF of 6dB. VK3UM
EME calculator shows more LNA gain is required to mask the NF at the SDR. A PGA-103 fitted to
a generic VHF preamp and biased for 12V was selected as a second stage. To simplify
connectors and interwiring the PGA-103 was fitted in the VHF Design enclosure. The external
12V feed through was rewired for the BiasT supply to feed the TxRx aerial changeover relay for
the array.

The AFE822x maximum RF input is specified as +26dBm. As the TxRx changeover relay (Dowkey
CX600 equivalent) provides only 20dB isolation and the transmit power may be QRO additional
isolation was achieved in the LNA. A microwave relay was fitted at the RF In connector and
connected with brass strip and braid. There are many miniature microwave relay types (Omron
G6Z, Nais ARE, Axicom HF3, etc) are available. Some provide over 50dB isolation with less than
0.2dB insertion loss at 70cm. Proper PCB mounting is required to achieve these figures. With
the ad hoc installation greater than 20dB isolation and 0.2 dB insertion loss was achieved for a
two-pole single changeover type relay. Maximum RF input > 46dBm. LNA noise figure 0.6dBF.



The LNA second stage uses a PGA-103 specified at 22dBG, < 0.6dBF at 400MHz, and output
>20dBm (1dB compression). A generic eBay RF amplifier was modified for the PGA-103 and
the bias resistors were revised for 12V supply at 80mA (120R). the 22p at the output of the
SAW filter of the first stage was removed and 50R miniature coax cable connected between
the output of the SAW filter and the input of the 2nd LNA stage. The RF OUT of the
enclosure was connected by pigtails to the PGA-103 PCB. 12V from the LNA bias T was
connected to the PGA-103. The external V input feedthrough was connected to the bias T
output to supply the TxRx changeover relays. Overall performance measured at 40dBG
0.6dBF
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Added microwave relay SAW filter
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VHF Design LNA 70cm SAW

50R coax to SAW output
22pF to OUT removed
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PGA-103 Bias Rs for 12V

PGA-103 2nd Stage



