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SDRs & Active Antennas
● Project Intentions & Preconditions

– To gather experience with Software Defined Radios
– To monitor the HF bands for propagation 

(WSPR, PSK reporter)
– To be able to listen below on low bands 80 m and 160 m

● Conditions
– No transmit capability required
– Has to run under MacOS and Linux, NO Windows!
– Not to spend significantly more than $ 200  
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SDR Hardware
● Essential parameter to look out for:

– Frequency Range
● Most SDR start above HF, some have Direct Sampling (DS) Mode to cover HF – but 

there are some limitations for DS.

– Resolution (Bit)
● Determines the dynamic range (and price!): from 8 Bit (50 dB) ... to 18 Bit (110 dB)
● Important to be able to pick up weak signals

– Bandwidth
● For HF we need to cover at 500 KHz to have a full band in view

(except 10 m), but a couple of MHz is not necessary
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SDR Hardware
● SDR Hardware on the market ( < $ 200)

– RTL dongle: 
RTL-SDR V3 24-1766 (0.5-24 DS), 8 Bit, BW 2.4 MHz ($ 25, $ 35 set)

– Nooelec: like RTL 
– Airspy mini:

24-1700, 12 bit, BW 6 MHz ($ 99)
– SDRplay RSP1A:

0.001-2000, 14 Bit, BW 10 MHz ($ 109)
– Airspy+ Discovery:

0.5-31,60-260, 18(16) Bit, BW 0.6 MHz ($ 169)
– Spyverter (or other): up converter from HF to VHF ($ 49)
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SDR Software
● SDR Receiver

– SDR# (Windows only)
– SDR Console (Windows 

only)
– GQRX  (Linux & MacOS)
– Cubic SDR (Windows, 

Linux, MacOS)

● SDR Server
– RTL_TCP 
– SpyServer
– Soapy Remote
– WebSDR
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SDR Software
● SDR Server

– SDR plugged into USB of 
Raspberry Pi 3B+

– Server runs on Raspi
– I/Q data sent via LAN
– I/Q Data received and 

processed by Computer 
via LAN
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SDR
● Direct Sampling 

Mode to cover HF
– fs = 28.8 MHz
– fmax = fs/2 = 14.4 

MHz
– Images above 

14.4 Mhz!
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SDR
● HF Up-converter

– HF range is converted to 
f +120 Mhz

– 1 kHz – 60 MHz
– Current consumption: < 

100 mA
– DC via bias-tee Voltage 

(no additional cable 
required)
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Active Antennas



  

Like many other OMs in SG,
I can setup my
antenna only temporarly.

5 m whip with loading coil on
the balcony



  

Active Antennas
● Small size – only a fractional of the wavelength
● Fixed installation possible 
● Wide bandwidth!

BUT
● Receive only
● Need for (linear) preamplifier
● Intermodulation! – overload, images and spourious!
● Good Overview from G8JNJ: https://www.g8jnj.net/activeantennas.htm
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Active Antennas
● Monopole or Whip

– Very compact
– Very difficult to prevent unwanted noise and interference from being picked up by the feed coax

● Dipole
– Compact, balanced design, helps reject unwanted noise and interference
– Needs very good balance in order to prevent unwanted common mode signals overriding the 

wanted differential mode signals

● Loop
– Inherently balanced design, low value of feed point impedance helps reject unwanted noise and 

interference
– Limited frequency range, loop conductor needs to be quite large in order to obtain the best results



  

Active Antennas
“Mini Whip”
- RA0SMS
- PA0RDT

“Active Loop”
- MLA 30+
- Y-200A 

$ 11 ... $ 25 $ 35 ... $ 40

Many cover 0.1 ... 180 (!) MHz, 
No other specifications given

0.1 ... 30 MHz
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Active Antennas
● Cross Country Wireless 

Loop Antenna Amplifier
– 5 kHz to 30 Mhz 

(Option VLF) 
– OIP3: > +37.5 dBm (20)
– Gain: +26 dB at 14 MHz 
– Noise figure: 0.8 dB (12)
– $ 75

( ) MLA 30 values
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 “Mini Whip” RA0SMS

3D printed cap

3D printed 
holder

Preamp &
whip inside

9V1KG, Feb 2021
Disappointing compared to my 5 m whip!



  

1.75m

70
 c

m

PVC water pipes 

3D printed  clamps

Active loop antenna
Final version, ready for mounting

21.5 mm33.8 mm
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Loop
Antenna

Fixed 
Installation

Horizontal!
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Raspberry
Pi 3+

(Server)
Bias T

Active
Loop

d ~70 cm

Preamp

13.8V/5V

PS 13.8 V

Spyverter

MacBook
Linux PCRTL Dongle

USB

230 V

Balcony

Common Mode
Chokes

      Final Setup Hardware 
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13.8 V 5 V

WLAN



  



  

Common mode chokes

Well known: to reduce currents 
on the antenna feedline, when
transmitting, resulting in HF 
in the shack.
Less known: they can also help 
to improve reception



  

Common Mode Chokes
– All cables act as antennas and carry noise to the 

receiver
– Putting common-mode chokes on your feedline, 

power lines and other cables will substantially 
reduce your received noise level.  

– A good choke has >> 1 kΩ impedance for all MF 
and HF bands 
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Common Mode Chokes
● XXL: Wurth Electronic Material AW 620 ($ 11)

– Size 61 x 35.5 x 20 mm (FT-240) for cables 
approx. 8 mm dia; 45 Ohm @ 3 MHz: 5 turns min

● XL: RS Pro Material K4000 ($ 9)
– Size 36 x 23 x 16 mm (FT-140) for cables approx. 

5 mm dia; 100 Ohm @ 3 MHz: 3 turns min
● L: TDK Material HF 70 ($ 2.50)

– Size 31 x 13 x 19 mm (FT-120) for RG174 approx. 
2.5 mm dia; 25 Ohm @ 3 MHz: 6 turns min
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DC 13.8 V
Medium current

DC 13.8 V
High current

230 V MainsRF RG174 

Common mode chokes

13.8 V PS mains input
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Before ...
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After ...
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Two Mode of Operation
●  Listening (SWL)

– RTL_TCP server runs 
on Raspi

– Computer 
(Linux and Mac) with 
GQRX

● Reporting (PSK reporter)
– GQRX runs on Raspi
– Virtual Audio
– WSJT-X runs on Raspi and 

sends reports to PSK 
reporter via WLAN

– VNC (remote desktop) to 
connect Linux PC or Mac
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Mode of Operation

4) E2X

● Audio Examples

1) YC1COZ

3) 7C1B

160 m 80 m

a) Icom with 5 m vertical w loading coil

b) RTL SDR with active loop
2) BD7OB

40 m

DU Net Comparison ICOM 7300 vs SDR



  

● Live Demo
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1 to 1.5 sec delay due to 
SDR processing
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Stations heard on 160 m
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Stations heard on 80 m
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Summary
● RTL dongle with up-converter is suitable for HF, total costs approx $75
● Disappointed with Mini Whip
● Active loop was  a big success; be sure to build or buy a good preamp,  

limited to HF frequencies (to avoid overload)
● I never expected such dramatic effect from good common mode chokes; 

now I am able to listen to 80 m & 160 m with SDR (and also IC7300)
(Forget about clamp-on ferrites, they are useless on HF frequencies!)

● My SDR is now usually running 24/7 on FT8 reporting to PSK reporter
● To come: Airspy+ Discovery with 18 bit – expecting even better perfomance
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Thank You!

   9V1KG
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