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Hello, 
 
I am presently constructing a portable station for EME (Earth-Moon-Earth) communication. After 23cm band I 

am now also constructing the 13cm parts. On both bands I am using a Septum feed with an additional flare as my 

dish is rather shallow. 

 
On 13cm band I decided to build the frontend based on an LNA from Michael Kuhne which I had bought second 

hand some time ago. It is an MKU LNA 231 AH. This LNA has a noise figure of typ. 0.4dB and a gain of typ. 

16dB. 

 
As this LNA is very broadband I decided to add a filter after the LNA in order to suppress unwanted emissions 

from other radio sources such as cell phone base stations etc. As the gain of the LNA is only 16dB I also added a 

second amplifier after the filter. With a total gain of about 40dB cable losses from the feed to the receiver will 

not degrade the sensitivity of the receive chain. Finally, a coaxial relay in front of the LNA protects it during 
TXing and a Bias-T at the output port to the transceiver allows to supply the 12V DC voltage for the frontend 

through the coaxial cable (phantom feed). 

 

This is the block diagram: 
 

 
 

 
Below please find pictures of the components which are used in this setup: 

 

 
Coaxial relay: RLC Electronics SR-2 min-H 
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LNA1: MKU LNA 231AH 

 

 

 
Bandpass-filter: MITEQ FLT-104052 

 

 

 
LNA2: MITEQ AFS3-02000400-13-LN 

 

 
Bias-T:  Bias-T 10MHz-6GHz (Chinese noname) 

 

You can find descriptions of each of the components (except for the relay) with own measurements on my 

website www.dd1us.de. 

http://www.dd1us.de/
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Here is a picture of the setup before integrating it in the encasing: 

 

 
All components connected together for measurements and optimizations 

 

 

This is the calculated level diagram: 

 

 
 
The expected total gain is 42dB and the cascaded total noise figure 0.69dB. 
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Next the parts were integrated into an encasing. As all components are already properly shielded and all cables 

used are semi-rigid type I used a plastic encasing to minimize weight. 
 

The power consumption of the setup is mainly determined by the coaxial relay as can be seen in the next table: 

 

Component   Current consumption (@12.5V) 
Coaxial relay   225 mA 

LNA2    MITEQ AFS3  90mA 

LNA1 MKU 231 AH  15mA 

 
Total current consumption 330mA 

Total power consumption  4,13W @12.5V 

    4,55W @13,8V 

 
In order to keep the components, especially the amplifiers, cool I decided to add a heatsink into the package. All 

components are mounted on a aluminium plate which is screwed to the heatsink. To optimize the heat transfer to 

the heatsink the coaxial relay and the Miteq amplifier are additionally mounted on an aluminium block. 

 

 
To reduce heating especially of the LNAs a shallow heasink was mounted in the encasing 

 

 
The heatsing is screwed to an aluminum plate which holds all components 
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All components mounted in the encasing 

 

 
All components mounted in the encasing 
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13cm frontend mounted to semptum feed 

 

 
Semptum feed with frontend and holder for to attach it to the dish 
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Finally, here is the measurement result of the complete setup. First I measured gain and noise figure in the 

frequency range 2.2-2.5GHz: 
 

Rohde & Schwarz

Noise and Gain Measurement

29 Aug 2020

EUT Name:        

Manufacturer:    

Operating Conditions: 

Operator Name:   

Test Specification:  

Comment:       

Analyzer

RF Att:    0.00 dB

Ref Lvl:  -60.00 dBm

RBW :        1 MHz

VBW :      100  Hz

Range:   30.00 dB

Ref Lvl auto: ON

Measurement

2nd stage corr: ON Mode: Direct ENR: MC5118.ENR

   0.00

   0.50

   1.00

   1.50

   2.00

   2.50

   3.00

   3.50

   4.00

   4.50

   5.00

  26.00

  28.00

  30.00

  32.00

  34.00

  36.00

  38.00

  40.00

  42.00

  44.00

  46.00

    2200 MHz     2500 MHz      30 MHz / DIV

Noise Figure /dB Gain /dB

 
 

    Frequency    Gain               NF              Temp 
  
    2200 MHz    40.88 dB       0.78 dB       57.4 K 

    2203 MHz    41.42 dB       0.78 dB       57.1 K 
    2206 MHz    42.48 dB       0.78 dB       57.1 K 

    2209 MHz    41.87 dB       0.75 dB       54.7 K 

    2212 MHz    41.74 dB       0.75 dB       54.4 K 

    2215 MHz    42.40 dB       0.76 dB       55.4 K 
    2218 MHz    43.16 dB       0.77 dB       56.4 K 

    2221 MHz    43.15 dB       0.74 dB       53.8 K 

    2224 MHz    42.50 dB       0.76 dB       55.7 K 

    2227 MHz    42.38 dB       0.75 dB       54.5 K 
    2230 MHz    42.06 dB       0.75 dB       54.5 K 

    2233 MHz    43.31 dB       0.72 dB       52.3 K 

    2236 MHz    42.41 dB       0.74 dB       53.9 K 

    2239 MHz    42.40 dB       0.74 dB         54 K 
    2242 MHz    42.42 dB       0.74 dB       53.9 K 

    2245 MHz    42.69 dB       0.73 dB       53.4 K 

    2248 MHz    42.62 dB       0.75 dB       54.7 K 

    2251 MHz    42.06 dB       0.73 dB       53.4 K 
    2254 MHz    41.65 dB       0.74 dB       54.2 K 

    2257 MHz    43.46 dB       0.75 dB         55 K 

    2260 MHz    42.09 dB       0.74 dB       53.6 K 

    2263 MHz    42.11 dB       0.72 dB       52.3 K 
    2266 MHz    41.31 dB       0.73 dB       52.9 K 

    2269 MHz    41.40 dB       0.67 dB       48.5 K 

     
    Frequency    Gain               NF              Temp 
     

    2272 MHz    41.56 dB       0.72 dB       52.3 K 

    2275 MHz    41.03 dB       0.74 dB       53.5 K 
    2278 MHz    40.67 dB       0.72 dB       51.9 K 

    2281 MHz    40.81 dB       0.70 dB       50.5 K 

    2284 MHz    41.15 dB       0.69 dB       49.8 K 

    2287 MHz    41.48 dB       0.70 dB       50.6 K 
    2290 MHz    41.79 dB       0.69 dB         50 K 

    2293 MHz    41.59 dB       0.72 dB       51.9 K 

    2296 MHz    41.54 dB       0.69 dB       50.2 K 

    2299 MHz    42.11 dB       0.69 dB       50.3 K 
    2302 MHz    42.77 dB       0.67 dB       48.7 K 

    2305 MHz    41.94 dB       0.70 dB       50.3 K 

    2308 MHz    41.58 dB       0.68 dB       49.4 K 

    2311 MHz    41.05 dB       0.68 dB         49 K 
    2314 MHz    40.24 dB       0.67 dB       48.8 K 

    2317 MHz    40.87 dB       0.68 dB       49.1 K 

    2320 MHz    41.46 dB       0.68 dB       49.3 K 

    2323 MHz    42.20 dB       0.68 dB       48.9 K 
    2326 MHz    41.77 dB       0.69 dB       49.6 K 

    2329 MHz    40.87 dB       0.65 dB       47.2 K 

    2332 MHz    42.64 dB       0.69 dB         50 K 

    2335 MHz    42.49 dB       0.66 dB       47.5 K 
    2338 MHz    42.65 dB       0.67 dB       48.7 K 

    2341 MHz    42.76 dB       0.67 dB       48.7 K 
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     Frequency    Gain               NF              Temp 
     

    Frequency    Gain               NF              Temp 

    2344 MHz    42.01 dB       0.66 dB       47.5 K 

    2347 MHz    42.67 dB       0.67 dB       48.5 K 

    2350 MHz    42.31 dB       0.67 dB         48 K 
    2353 MHz    41.83 dB       0.67 dB       48.7 K 

    2356 MHz    41.72 dB       0.65 dB       46.5 K 

    2359 MHz    41.49 dB       0.67 dB       48.1 K 

    2362 MHz    43.47 dB       0.65 dB       46.9 K 
    2365 MHz    41.38 dB       0.71 dB       51.5 K 

    2368 MHz    42.33 dB       0.67 dB         48 K 

    2371 MHz    42.05 dB       0.68 dB       48.9 K 

    2374 MHz    42.37 dB       0.68 dB       49.5 K 
    2377 MHz    42.63 dB       0.67 dB       48.2 K 

    2380 MHz    43.95 dB       0.66 dB       47.7 K 

    2383 MHz    42.50 dB       0.67 dB       48.7 K 

    2386 MHz    43.13 dB       0.66 dB       47.7 K 
    2389 MHz    41.98 dB       0.67 dB       48.4 K 

    2392 MHz    42.89 dB       0.68 dB       49.5 K 

    2395 MHz    42.41 dB       0.69 dB       49.7 K 

    2398 MHz    43.05 dB       0.69 dB       49.7 K 
    2401 MHz    42.19 dB       0.69 dB       50.1 K 

    2404 MHz    42.51 dB       0.67 dB       48.1 K 

    2407 MHz    44.14 dB       0.66 dB       47.6 K 

    2410 MHz    43.11 dB       0.67 dB         48 K 
    2413 MHz    42.79 dB       0.68 dB       49.3 K 

    2416 MHz    41.83 dB       0.67 dB       48.7 K 

    2419 MHz    42.29 dB       0.68 dB       49.5 K 

    2422 MHz    42.68 dB       0.68 dB       49.4 K 

    2425 MHz    42.52 dB       0.68 dB       49.2 K 

    2428 MHz    42.16 dB       0.70 dB       50.3 K 

    2431 MHz    41.94 dB       0.68 dB       49.2 K 
    2434 MHz    41.53 dB       0.68 dB       49.3 K 

    2437 MHz    42.14 dB       0.67 dB       48.8 K 

    2440 MHz    41.74 dB       0.71 dB       51.7 K 

    2443 MHz    41.43 dB       0.70 dB         51 K 
    2446 MHz    41.18 dB       0.72 dB       51.9 K 

    2449 MHz    39.97 dB       0.71 dB       51.8 K 

    2452 MHz    41.66 dB       0.75 dB       54.5 K 

    2455 MHz    40.86 dB       0.75 dB         55 K 
    2458 MHz    39.34 dB       0.74 dB       53.6 K 

    2461 MHz    40.62 dB       0.78 dB       56.8 K 

    2464 MHz    39.61 dB       0.77 dB       56.2 K 

    2467 MHz    40.70 dB       0.81 dB       59.2 K 
    2470 MHz    38.69 dB       0.83 dB       60.7 K 

    2473 MHz    37.78 dB       0.85 dB       62.6 K 

    2476 MHz    37.81 dB       0.85 dB       62.8 K 

    2479 MHz    37.79 dB       0.87 dB       64.3 K 
    2482 MHz    36.58 dB       0.90 dB       66.7 K 

    2485 MHz    37.71 dB       0.93 dB       69.5 K 

    2488 MHz    34.80 dB       0.96 dB       71.8 K 

    2491 MHz    35.78 dB       0.99 dB       74.5 K 
    2494 MHz    35.15 dB       1.00 dB       75.4 K 

    2497 MHz    36.46 dB       1.06 dB       80.1 K 

    2500 MHz    33.69 dB       1.10 dB       83.3 K 

 

 

For EME the frequency band from 2300-2400 MHz is of interest as the frequency allocations varies in the 

different parts of the world. Here are the most important frequencies and the measured gain and noise figures: 
 

Country  Frequency Gain  Noise Figure 

 

Australia 2302 MHz 42.8dB  0.67dB 
USA  2304 MHz 42.0dB  0.69dB 

Europe  2320 MHz 41.5dB  0.68dB 

Japan  2400 MHz 42.2dB  0.69dB 

 
Thus, gain and noise figure are fairly constant through the complete frequency band of interest. Gain and Noise 

figure were measured using a noise source with an ENR=5dB. Testing the setup with another noise source which 

I had at hand with an ENR=14dB resulted in about 0.15dB lower noise figures- However I trust the noise source 

with 5dB more. I will try to verify the measured values using the noise figure measurement setup of a friend 
when the Corona pandemia will be under control. 
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Next, I measured the wideband frequency response of the forward gain S21: 

 

 
 
Thanks to the 4 pole filter the frontend is suppressing out of band frequencies quite well. Signals in the 23cm 
band are attenuated by 74dB, signals in the 1800 MHz cellphone bands are down by 44dB and signals at 2 GHz 

are attenuated by 16dB. 
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Finally, I made a power-sweep measurement at the center frequency of 2320 MHz: 

 

 
  
The 1dB compression point is about -31dBm. 

 

Some remarks on the setup: all RF connections are done either with high quality adapters or semi-rigid-cables 

with low loss and high isolation. High quality feedthrough adapters Nfemale-SMAfemale were mounted into the 
plastic encasing to provide the ports for RF input and RF output. Unfortunately some adapters were needed to 

adapt the LNA with N-connectors to the coaxial relay with SMA connectors. The coaxial relay from RLC was 

selected for minimum insertion loss from a batch of such relays which I had available. 
 
I always appreciate feedback. Please send it to the Email address below.  
 

Best regards 
 
Matthias     DD1US 
 

Email: DD1US@AMSAT.ORG 

Homepage: http://www.dd1us.de  

mailto:DD1US@AMSAT.ORG
http://www.dd1us.de/

