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Joe Taylor, K1JT

Nobel Prize in Physics Laureate
Physics, Astronomy, Applied Mathematics
Author of the WSJT software package 

for long distance low power 
weak signal communications 
(includes WSPR, JT65, and other modes)
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Presentation Notes
WSPR is part of the WSJT software suite for weak signal modes developed by Nobel Prize Laureate Dr. Joseph Taylor, K1JT.
The WSJT suite includes other well known programs such as JT65 and JT9.









WSPR Purpose

Purpose – to probe potential 
radio propagation paths using 
low-power beacon-like transmissions. 

Transmission format – call sign 
+ grid square + power level (dBm) 
e.g. “KP4MD CM98 37”
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Presentation Notes
The purpose of WSPR is to probe potential radio propagation paths using low-power beacon-like transmissions.
WSPR has also been call Manned Experimental Propagation Transmitter (MEPT), indicating that the transmissions are under control of the station operator.
By this definition, WSPR is permitted on all digital mode frequencies and is not restricted under the “automated beacon” category that FCC Part §97.203 limits to frequencies above 28 MHz.
Each transmission is sent over a synchronized 1 minute 55 second period, followed by a five second period of silence for decoding by receiving stations.
The transmission contains the station call sign, grid square, and power level as a two digit dBm value.



Maidenhead Locator Fields AA-
RR

Presenter
Presentation Notes
The Grid Square Locator system divides the earth’s surface into rectangles of increasing granularity.
The WSPR format preferentially encodes a four character Grid Square, but may be set to encode a six character Grid Square.



dBm to Watts equivalents
dBm W mW

0 0.001 1

10 0.01 10

20 0.1 100

30 1 1,000

40 10 10,000

50 100 100,000
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Presentation Notes
The dBm system allows a wide range of powers to be encoded in two digits.
The typical power level used on HF WSPR is 5 watt (37 dBm).
You will see 0.1 watts (20 dBm) and 0.2 watts (23 dBm) routinely.



Modulation - compressed data format 
with strong forward error correction 
and narrow-band 4-FSK modulation.  
(6 Hz bandwidth)

The protocol is effective at 
signal-to-noise ratios as low as 
–28 dB in a 2500 Hz bandwidth.

WSPR Mode

WSPR

Presenter
Presentation Notes
The data is compressed with strong forward error correction and redundancy.  �Successful decodes are possible with reception of as little as one half of the total transmission. 
A WSPR transmission consists of a pure sine wave alternating between four frequencies in a very narrow band, occupying only 6 Hz bandwidth.
This allows a decoding threshold for signal to noise ratios as low as -28 dB in a 2500 Hz bandwidth.
WSPR operation requires a frequency-stable transmitter.  
Some stock amateur radios exhibit excessive frequency drift due to transmitter heating over the 2 minute transmission period, especially on VHF and UHF.
The frequency drift must not exceed 4 Hz for successful decodes.
Some radio amateurs modify their radios to improve frequency stability or lock their frequency control to a Rubidium or GPS disciplined frequency reference, such as the Leo Bodnar GPSDO http://www.force12inc.com/categories/electronics/gpsdo-frequency-standard.html 




Relative sensitivity of modes
Mode S/N Required Power example

WSPR -27dB 5W

Olivia -17dB 50W

PSK31 -7dB 500W

RTTY +5dB 8,000W

SSB +10dB 25,000W
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Presentation Notes
Due to its relatively high sensitivity, WSPR can achieve communication with 5 watts under conditions that would require 25,000 watts using SSB.



WSPR

Receiving stations 
with internet access automatically 

upload reception reports to 
a central database at

http://wsprnet.org
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Presentation Notes
Receiving stations with internet access automatically upload reception reports to a central database at www.wsprnet.org



http://wsprnet.org/drupal/wsprnet
/spot



http://wsprnet.org/drupal/wsprnet
/map



WSPR Frequencies

The default USB dial frequencies (MHz): 
0.136*, 0.4742*, 1.8366, 3.5926, 5.2872*, 
7.0386, 10.1387, 14.0956, 18.1046, 21.0946, 
24.9246, 28.1246, 50.293, 70.091*, 144.489, 
432.300, 1296.500

200 Hz segment in each band
*frequencies not authorized in U.S.
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WSPR activity occurs within 200 Hz segments with these default USB dial frequencies:
0.136*, 0.4742*, 1.8366, 3.5926, 5.2872*, 7.0386, 10.1387, 14.0956, 18.1046, 21.0946, 24.9246, 28.1246, 50.293, 70.091*, 144.489, 432.300, 1296.500 MHz
WSPR stations are advised to set their operating frequency away from the precise center of the segment to reduce same frequency transmission collisions.



WSPR – Station requirements

• SSB receiver or transceiver and antenna 
• Computer running the Windows, Linux, 

FreeBSD, or OS X operating system. 
• 1.5 GHz or faster CPU and at least 100 MB 

of available RAM 
• Monitor with at least 800 x 600 resolution 
• Sound card supported by your operating 

system and capable of 48 kHz sample rate
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Presentation Notes
Stations requirement for participation in the WSPRnet are:
SSB receiver or transceiver and antenna 
Computer running the Windows, Linux, FreeBSD, or OS X operating system. 
1.5 GHz or faster CPU and at least 100 MB of available RAM 
Monitor with at least 800 x 600 resolution 
Sound card supported by your operating system and capable of 48 kHz sample rate




WSPR – Station requirements

• If you will transmit as well as receive, 
an interface using a serial port to key your 
PTT line or a serial cable for CAT control. 
Alternatively, you can use VOX control. 

• Audio connection(s) between 
receiver/transceiver and sound card 

• A means for synchronizing 
your computer clock to UTC
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Presentation Notes
If you will transmit as well as receive, an interface using a serial port to key your PTT line or a serial cable for CAT control. Alternatively, you can use VOX control. 
Audio connection(s) between receiver/transceiver and sound card 
A means for synchronizing your computer clock to UTC
All WSPR transmissions must be synchronized to within 5 seconds of the start of each two minute period or it will not be decoded.
A utility program such as Dimension 4 or Tardis 2000 can be used to keep the computer clock synchronized to an online NTP server.
In the absence of internet connectivity, a GPS receiver can provide the time synchronization. 



Sound Card Digital Modes

Receive only configuration

Diagram courtesy West Mountain Radio
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Presentation Notes
Here is a typical receive-only station.  �The audio output of the receiver may be fed directly into the line input of the computer sound card taking care not to exceed its maximum level.

http://www.westmountainradio.com/


Sound Card Digital Modes

This basic configuration is the same for all sound 
card digital modes – PSK31, WSPR, JT63, etc.

Diagram courtesy West Mountain Radio
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Presentation Notes
Here is a typical receiving and transmitting station.  �The transceiver is connected to the computer via a digital soundcard interface that provides the PTT switching, proper audio levels for modulation and decoding, and ground loop isolation, usually through an optocoupler or audio transformer.

http://www.westmountainradio.com/


Rigblaster Soundcard Interface

Photo courtesy West Mountain Radio
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The Rigblaster is one commercial digital soundcard interface.

http://www.westmountainradio.com/


SignaLink Soundcard Interface
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The SignaLink USB is another commercial digital soundcard interface.
Many radio amateurs have built their own interfaces.
Software defined radios may use programs such as Virtual Audio Cable and Virtual Serial Port Emulator, eliminating the need for an external interface.



Ultimate 3S
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QRP Labs offers the Ultimate3S as a stand-alone WSPR transmitting beacon kit.



QRP Labs QCX 5W Transceiver
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The QRP Labs QCX Transceiver.  Note modification by Maxwell W3LLA at https://www.qrp-labs.com/qcx/qcxmods/qcxwspr.html




WSPR Arduino
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An Arduino WSPR beacon transmitter.



WSPR Raspberry Pi
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A Raspberry Pi WSPR beacon transmitter.




http://mardie4.100webspace.net/2
_way_wspr_reports/KV4XY-

EM75.html
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KB9AMG, Mark Diedrich Web Site





https://maps.dj2ls.de/#band=14&#time=15&#grid=EM75vu
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https://maps.dj2ls.de/#band=14&#time=15&#grid=EM75vu 

https://maps.dj2ls.de/#band=14&#time=15&#grid=EM75vu
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