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INMARSAT Antenna system analysis and evaluation 

Matthias DD1US Rev 1.0 May 17th 2021 

 

Recently I have been able to acquire a used INMARSAT Standard-B terminal built by 

LYNXX and converted it to a receive-only simplified setup. This setup is using only the patch 

antenna, the frontend module which is comprised of an LNA and duplex filter and the bias-T. 

The rest of the system is scrapped after removing useful parts. 

      

 

The antenna is an interesting design. It consists of 4 patch panels which are attached to a 

mounting plate. The attachment is with special clips and without any cable connection. The 

patch antennas are EM coupled to the base plate. The 4 patch panels are very lightweight and 

hermetically sealed. The total size when mounted is 77.5cm x 77.5cm. The mounting plate 

includes the EM coupler, the frontend module and a sophisticated mounting bracket. The 

mounting bracket allows fine-tuning in azimuth and elevation once the antenna is mounted to 

a pole or other holder. You will find some pictures later in this description. 
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Here is description of the antenna system: 

 

 

Here are some specifications of the complete system: 

Transmit frequency range:  1626.5-1646.5 MHz 

Receive frequency range:  1525.0-1545.0 MHz 

G/T:     better than -4dB/K 

EIRP:     25-33dBW (tolerance +1, -2dB) 

Digital voice service:   16kbps, FEC ¾, modulation O-QPSK, APC-MLQ 

Digital data service:   64kbps, 16kbps, 9.6kbps, FEC ½, ¾, modulation O-QPSK 

Power supply:   85-250Vac, 47-440Hz 

Optional DC input voltage:  10-32V 

Power consumption receive mode:  70W 

Power consumption transmit mode:  150W 

Operating temperature range:  -30°C…+55°C 

 

With the specified EIRP of 25 … 33dBW and the TX antenna gain of 21.4dBi the resulting 

transmit power at the antenna input is 3.6 … 11.6dBW respectively 2.3 … 14W. 
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Here are some pictures of the unit before assembly: 
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When operating the unit only in RX mode the frontend module is powered via the coaxial 

cable (phantom feed) with 12V (+ center). The current consumption is less than 70mA.  

I checked gain and noise figure as function of supply voltage (f=1530 MHz, IS=63mA) 

Vs /V  Gp /dB  NF /dB 

10,0  39,3  1,67 

10,5  39,3  1,67 

11,0  39,3  1,67 

11,5  39,3  1,67 

12,0  39,3  1,68 

12,5  39,3  1,66 

13,0  39,3  1,67 

13,5  39,3  1,68 

14,0  39,3  1,68 

14,5  39,3  1,67 

15,0  39,3  1,67 

15,5  39,3  1,68 

16,0  39,3  1,68 

 

Varying the supply voltage between 10V and 16V does not show a difference in performance. 

Next, I measured the frequency response of gain and noise figure of the frontend module. 

 

In the specified receive frequency range the gain is about 39dB and the noise figure better 

than 1.7dB. This is an excellent value as it includes the losses of the duplex filter. 

  

Rohde & Schwarz

Noise and Gain Measurement

03 Okt 2019

EUT Name:        

Manufacturer:    

Operating Conditions: 

Operator Name:   

Test Specification:  

Comment:       

Analyzer

RF Att:    0.00 dB

Ref Lvl:  -61.00 dBm

RBW :        1 MHz

VBW :      100  Hz

Range:   30.00 dB

Ref Lvl auto: ON
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Detailed measurement TX port open: 

    Frequency     Gain            Nf          Temp 

    1490 MHz     0.43 dB      34.44 dB    805817. K 

    1492 MHz     1.08 dB      34.07 dB    740349. K 

    1494 MHz     5.13 dB      30.04 dB     292554 K 

    1496 MHz     4.66 dB      29.76 dB    274412. K 

    1498 MHz     8.91 dB      25.93 dB    113423. K 

    1500 MHz    12.53 dB      22.38 dB    49909.8 K 

    1502 MHz    16.36 dB      18.87 dB    22057.5 K 

    1504 MHz    19.85 dB      14.63 dB       8132 K 

    1506 MHz    25.42 dB      10.20 dB     2746.8 K 

    1508 MHz    31.87 dB       6.29 dB      944.6 K 

    1510 MHz    35.78 dB       3.70 dB      389.5 K 

    1512 MHz    39.41 dB       2.46 dB      220.9 K 

    1514 MHz    39.15 dB       2.00 dB        170 K 

    1516 MHz    38.68 dB       1.83 dB        152 K 

    1518 MHz    38.82 dB       1.76 dB      144.6 K 

    1520 MHz    38.78 dB       1.71 dB      139.9 K 

    1522 MHz    38.89 dB       1.66 dB      135.2 K 

    1524 MHz    39.64 dB       1.61 dB      129.8 K 

    1526 MHz    39.28 dB       1.56 dB      125.3 K 

    1528 MHz    39.23 dB       1.59 dB      128.7 K 

    1530 MHz    39.17 dB       1.60 dB      129.4 K 

    1532 MHz    38.50 dB       1.60 dB      129.2 K 

    1534 MHz    39.45 dB       1.63 dB      132.3 K 

    1536 MHz    39.46 dB       1.58 dB      127.6 K 

    1538 MHz    39.59 dB       1.56 dB      125.8 K 

    1540 MHz    39.62 dB       1.57 dB      126.4 K 

    1542 MHz    38.60 dB       1.61 dB      129.8 K 

    1544 MHz    38.79 dB       1.62 dB      131.2 K 

    1546 MHz    38.29 dB       1.67 dB      136.4 K 

    1548 MHz    38.94 dB       1.69 dB      138.2 K 

    1550 MHz    38.27 dB       1.75 dB      143.8 K 

    1552 MHz    38.12 dB       1.82 dB      150.7 K 

    1554 MHz    38.13 dB       1.91 dB      160.4 K 

    1556 MHz    37.80 dB       2.20 dB      191.5 K 

    1558 MHz    35.97 dB       3.17 dB      311.5 K 

    1560 MHz    32.86 dB       5.81 dB      814.3 K 

    1562 MHz    26.18 dB      10.00 dB     2611.1 K 

    1564 MHz    21.08 dB      14.85 dB     8576.7 K 

    1566 MHz    16.54 dB      18.83 dB    21849.2 K 

    1568 MHz    11.15 dB      23.90 dB    70862.4 K 

    1570 MHz     7.58 dB      27.05 dB    146726. K 

    1572 MHz    -3.80 dB      38.52 dB      2.1e6 K 
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Detailed measurement TX port terminated with 50 Ohms: 

    Frequency     Gain            Nf          Temp 

    1490 MHz     3.24 dB      31.62 dB    421120. K 

    1492 MHz     6.00 dB      29.14 dB    237751. K 

    1494 MHz  -999.00 dB    -999.00 dB       -999 K (error) 

    1496 MHz     4.90 dB      29.52 dB    259447. K 

    1498 MHz    10.68 dB      24.16 dB    75244.3 K 

    1500 MHz    11.94 dB      22.99 dB    57411.2 K 

    1502 MHz    16.60 dB      18.62 dB    20823.7 K 

    1504 MHz    19.96 dB      14.50 dB     7877.6 K 

    1506 MHz    25.40 dB      10.19 dB     2741.9 K 

    1508 MHz    31.83 dB       6.31 dB      948.7 K 

    1510 MHz    35.76 dB       3.72 dB      393.5 K 

    1512 MHz    39.38 dB       2.48 dB      223.6 K 

    1514 MHz    39.15 dB       1.99 dB        169 K 

    1516 MHz    38.69 dB       1.81 dB      149.9 K 

    1518 MHz    38.80 dB       1.74 dB      143.3 K 

    1520 MHz    38.78 dB       1.69 dB      137.9 K 

    1522 MHz    38.90 dB       1.63 dB      131.6 K 

    1524 MHz    39.65 dB       1.56 dB      125.7 K 

    1526 MHz    39.26 dB       1.57 dB      125.9 K 

    1528 MHz    39.24 dB       1.56 dB      125.6 K 

    1530 MHz    39.17 dB       1.58 dB      127.6 K 

    1532 MHz    38.49 dB       1.59 dB      128.1 K 

    1534 MHz    39.45 dB       1.61 dB      130.5 K 

    1536 MHz    39.42 dB       1.64 dB      132.8 K 

    1538 MHz    39.57 dB       1.57 dB      126.4 K 

    1540 MHz    39.61 dB       1.59 dB      127.9 K 

    1542 MHz    38.60 dB       1.59 dB      128.1 K 

    1544 MHz    38.77 dB       1.64 dB      132.9 K 

    1546 MHz    38.29 dB       1.68 dB      136.8 K 

    1548 MHz    38.92 dB       1.70 dB      139.4 K 

    1550 MHz    38.27 dB       1.73 dB      142.1 K 

    1552 MHz    38.14 dB       1.78 dB      146.9 K 

    1554 MHz    38.11 dB       1.91 dB      160.5 K 

    1556 MHz    37.81 dB       2.19 dB      190.2 K 

    1558 MHz    35.98 dB       3.18 dB      312.9 K 

    1560 MHz    32.89 dB       5.76 dB      802.7 K 

    1562 MHz    26.20 dB       9.98 dB       2595 K 

    1564 MHz    21.21 dB      14.71 dB     8288.5 K 

    1566 MHz    16.21 dB      19.18 dB    23709.2 K 

    1568 MHz    12.08 dB      22.95 dB    56928.7 K 

    1570 MHz     6.86 dB      27.76 dB    173047. K 

    1572 MHz     3.90 dB      30.81 dB    348990. K 
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Here are some pictures of the very simple and quick assembly process: 
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Here are pictures of the assembled antenna system attached to a portable tripod: 

 

 



14 
 

 

 



15 
 

 

 

 



16 
 

 

 

 



17 
 

With the shown setup on the balcony pointing the antenna to Alphasat at 25° East the 

following spectrum plots were generated using an Airspy R2 and SDR#: 
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In summary, the signals and the constellation diagrams look very good. I always appreciate 

comments and will be happy to answer questions. 

Kind regards 

Matthias  DD1US  dd1us@amsat.org  www.dd1us.de 

mailto:dd1us@amsat.org
http://www.dd1us.de/

