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Topics to be covered:-

Wideband SDR Transceivers

Microwave Narrowband

Eheilsat Narrowband

Portsdown

Eheilsat Wideband

Microwave DATV
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Wideband SDR Transceivers
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Requirements:-

1. Transmit capable

2. Coverage of microwave bands

3. Software available

Shortlist:-

LimeSDR USB

LimeSDR Mini

Adalm Pluto

HackRF

Past experience with SDR radios

1. Softrock

2. OPEN HPSDR Mercury/Penelope/Atlas Bus

3. Anan-10

All above are HF radios
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Adalm Pluto

325 to 3800 MHz

61.44 MSPS

20 MHz bandwidth

0.5mW out on a good Day!

USB2 connection
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HackRF

1MHz to 6 GHz

20 MSPS

20 MHz bandwidth

1mW out

8 bit 

USB connection

$300
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LimeSDR Mini

10 to 3500 MHz

61.44 MSPS

30.7 MHz bandwidth

1mW output

12 Bit

2 antenna ports

USB3 connection

$160
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LimeSDR

100k to 3500 MHz

61.44 MSPS

61.44 MHz bandwidth

~1mW output

12 Bit

8 antenna ports

USB3 connection

$300
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BEWARE!

When changing frequencies/power levels the SDR does 

a calibration routine. This can result in large spurious 

signals in and out of band!

Example: Transmit carrier on 1296MHz

Adalm pluto generated a 10dbm signal randomly within 

its operating range

Lime SDR mini generated a 10dbm signal around 

1296MHz before settling on desired power

Switch antennas and amplifiers appropriately!
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I chose the LimeSDR Mini

USB Connector Very Fragile. Needs to be boxed
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Microwave Narrowband
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Can be used as a Beginners Transceiver covering 902, 1296, 

2304 and 3456 MHz bands

Need to add Preamps / Filters / Amplifiers along with 

associated RF Switching

Use SDR console by G4ELI or SDR Angel by F4EXB Software

Phase noise and strong signal handling can be an issue in high 

activity areas

My barefoot pair of Limisdr mini have worked 33km on 13cm! 

Microwave Narrowband Considerations
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Es’HailSat-2
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Es’HailSat-2 Transponder Frequency Plan
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Es’HailSat-2 Narrowband
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LimeSDR Bandpass

Filter

Spectrian

Driver 

(20W max)

PC with sdr

Console 

software

Es’HailSat-2 Narrowband Transmit
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Needed on 4w with antenna pointing out of window!
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https://eshail.batc.org.uk/nb/

BATC Narrowband WebSDR

https://eshail.batc.org.uk/nb/


W5HN

North

Texas

Microwave

Society

NTMS

Octagon LNB Bandpass

Filter 739MHz

Lime SDR

PC with SDR

radio software

1m Offset dish

2.4/10G Feed

Downlink Receive

25MHz locked

Reference
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SDR Console Software 
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Portsdown DATV Exciter
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British Amateur Television Club (BATC) trying to promote Digital 

ATV (DATV)

Receiver design using wideband (146MHz to 2.4GHz) SATTV 

tuner integrated into Minituoner Receiver hardware

Minituone software on PC by F5 takes receiver data via USB and 

displays DATV picture
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Transmitting not so Easy!

Some Commercial products existed but were considered too 

expensive for the masses and/or no longer in Production

BATC came up with their own design (“Portsdown”) based on 

a Raspberry Pi 3

Software by G8GKQ
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Critical Part of design was the Frequency modulator. 

Built and aligned board was made available from BATC

Parts sold to 350+ builders including USA+

Design needed updating especially as insufficient 

demand for another batch of 100FM boards

It was decided that next generation would be SDR based

LimeSDR was chosen as software design was easier as 

better supported
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Es’HailSat-2 DATV
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DATV Uplink Transmitter
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https://eshail.batc.org.uk/wb/

BATC Wideband Spectrum viewer

https://eshail.batc.org.uk/wb/
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Octagon LNB Lime SDR

741MHz

PC with 

SDRAngel

software

1m Offset dish

2.4/10G Feed

TV Downlink Receiver

25MHZ locked

Reference
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Calculating how much uplink power is needed
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DATV Microwaves

Simple as can use Portsdown to drive 

Microwave Narrowband Transverter
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World record was 122km in Japan

First UK attempt was Brown Clee (IO82QL) to 

Winter Hill (IO83SO) 126.6km

24GHz DATV

G4FRE/P

IO82QL
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My 24GHz DATV Transverter

0.5W DATV 1.8dB noise figure
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G4CBW/P received >>>>

at G4FRE/P

<<<<G4FRE/P received

at G4CBW/P
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Three weeks later during IARU TV Contest

G4FRE/P

IO81XW

G8GTZ/P

IO81FD

136km
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10GHz

47GHz

76GHz

34.9 km G4FRE IO82UC G0FRE/P IO92BA 1 Ms/s

35.6 kms G8GTZ/P IO91GI G4LDR/P IO91JB 333Ks/s

407 kms M0DTS/P IO94MJ G4UVZ IO80KX 2Ms/s
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71MHz

UK full amateurs can get NOV on 70.5-71MHz for 

“experimental modes”

Using Portsdown + G4DDK Nacton 437/71MHz XV

144MHz

UK full amateurs can get NOV on 145-146MHz for 

“experimental modes”

Note narrower bandwidths

140km also worked on 51MHz!

407 kms M0DTS/P IO94MJ G4UVZ IO80KX 333Ks

160 Kms G8GTZ/P IO80WX G4FRE/P IO82QJ 125Ks
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https://batc.org.uk/

https://www.crowdsupply.com/lime-micro/limesdr

https://www.crowdsupply.com/lime-micro/limesdr-mini

https://wiki.analog.com/university/tools/pluto

https://github.com/f4exb/sdrangel

https://www.sdr-radio.com/Software/

https://eshail.batc.org.uk/nb/

https://eshail.batc.org.uk/wb/
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